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Single Correct Answer Type

The circle x2 + y2 + 4 x — 7 y + 12 = 0 cuts an intercept on y-axis of length
a) 3 b) 4 c)7 d)1

2 2 2 2
If the eccentricities of the ellipse x: + y? = 1 and the hyperbola 2—4 - Z—Z = 1 are reciprocals of each other,
then b? is equal to
a) 192 b) 64 c) 16 d) 32
The ellipse x? + 4y? = 4 is inscribed in a rectangle aligned with the coordinate axes, which is turn in
inscribed in another ellipse that passes through the point (4, 0). Then, the equation of the ellipse is
a) x2+ 12y? =16 b) 4x% + 48y? = 48 c) 4x? + 64y? = 48 d) x? + 16y2 =16
The Cartesian equation of the directrix of the parabola whose parametric equations are x = 2t + 1,y =
t2 +2,is

a)y=2 b)y=1 gy=-1 dy=-2
The line x — 1 = 0 is the directrix of the parabola y? — kx + 8 = 0. Then one of the value of k is
a)l b) 8 c) 4 d)l
8 4
The equation of the axes of the ellipse 3x% + 4y? + 6x — 8y — 5 =0, are
a)x+3,y=5 b)x+3=0,y—-5=0 ¢Jx—-1=0,y=0 d)x+1=0y—-1=0

xZ
a2

Locus of the mid points of the chord of ellipse = + Z—i = 1, so that chord is always touching the circle x? +
y2=c%(c<ac<b)is

a) (b2x2 + aZyZ)Z — CZ(b4x2 + a4y2) b) (azxz + b2y2)2 — CZ(a4x2 + b4y2)

c) (b%x? + a?y?)? = c?(b*x* + a’y*) d) None of the above

The length intercepted by the curve y? = 4x on the line satisfying dy/dx = 1 and passing through point
(0, 1), is given by

a)l b) 2 o0 d) None of these

Two vertices of an equilateral triangle are (—1,0) and (1,0) and its third vertex lies above the x-axis. The
equation of its circumcircle, is

1
a)x?+y*——y—-1=0

V3
b)x2+y2+iy—1=0
V3
) x2+y2—iy—1=0
V3

d) None of these

The tangents to x* + y? = a? having inclinations a and g intersect at P. If cota + cot 8 = 0, then the locus
of P is

a)x+y=0 b)x—y=0 cxy=0 d) None of these

The parametric representation (2 + t2,2 t + 1) represents

a) A parabola with focus at (2,1)

b) A parabola with vertex at (2,1)

c) An ellipse with centre at (2,1)

d) None of these

Product of the perpendicular from the foci upon any tangent to the ellipse z—z + 2’—2 = 1(a < b) is equal to

a) 2a b) a? c) b? d) ab?

The equations of the sides AB, BC,CA ofa AABC arex +y = 1,4x —y + 4 = 0 and2x + 3y = 6. Circles are
drawn on AB, BC, CA as diameter. The point of concurrence of the common chord is

a) Centroid of the triangle b) Orthocenter
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c) Circumcentre d) Incentre

The sum of the distances of a point (2, —3) from the foci of an ellipse 16 (x — 2)? + 25 (y + 3)2 = 400 is
a) 8 b) 6 c) 50 d) 32

If the equation of a given circle is x? + y? = 36, then the length of the chord which lies along the line 3x +
4y —15=0is

a) 3vV6 b) 2v/3 ) 6v3 d) None of these
The normal chord of a parabola y? = 4ax at (x;, x;) subtends a right angle at the

a) Focus

b) Vertex

c) End of the latusrectum

d) None of these

The equation of the circle which has a tangent 2x —y — 1 = 0 at (3,5) on it and with the centre on x + y =
5,is

a)x2+y2+6x—16y+28=0

b)x?+y?—6x+16y —28=0

) x?+y?+6x+6y—28=0

d)x?+y>—6x—6y—28=0

The equation of the tangent to the parabola y? = 9x which goes through the point (4, 10), is

ayx+4y+1=0 b)9x+4y+4=0 )x+4y+36=0 d)9x—4y+4=0
The length of the chord of the circle x? + y? + 4x — 7y + 2 = 0 along the y-axis, is
a) 1l b) 2 c)1/2 d) None of these
What is the slope of the tangent drawn to the hyperbola xy = a, (a # 0) at the point (a, 1)?
a) 1 b) —l c)a d) —a

a a

The equation ax? + 2 hxy + by? + 2 gx + 2 fy + ¢ = 0 represents a rectangular hyperbola if

a) A+ 0,h?> >ab,a+b =0

b) A+ 0,h? < ab,a+b =0

c) A+ 0,h> =ab,a+b =0

d) None of these

The line passing through the extremity A of the major axis and extremity B of the minor axis of the ellipse
x% + 9y? = 9 meets its auxiliary circle at the point M. Then, the area of the triangle with vertices at A, M
and the origin O is

31 29 21 27
a) — b) — ) — d) —

10 10 10 10
From the point (—1, —6) two tangents are drawn to the parabola y? = 4x. Then, the angle between the
two tangents is

a) 30° b) 45° ¢) 60° d) 90°
The centre of the ellipse 4x% + 9y? + 16x — 18y — 11 = 0 is
a) (-2,-1) b) (—2,1) c) (2,-1) d) None of these

The circle whose equation are x + y2 + ¢ = 2ax and x? + y? + ¢? — 2by = 0 will touch one another
externally if

1 1 1 b 1 1 1 1 1 1 d) None of these

= a2tpTa

Vptaz=g PR )z
In an ellipse the distance between the foci is 8 and the distance between the directrices is 25. The length of
major axis is
a) 10V2 b) 202 c) 30v2 d) None of these
If x + my + n = 0 represents a chord of the ellipse b?x? + a?y? = a?bh? whose eccentric angles differ by
90°, then

2 2 2 _p2y2
a) a?1? + b?m? = n? b)Cll_2+b_2:(a Zb)

m n

) a?l? + b*>m? = 2n? d) None of these

Pagel2



28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

If the latusrectum of a hyperbola forms an equilateral triangle with the vertex at the centre of the
hyperbola, then the eccentricity of the hyperbola is

vV V13 +1 V13 -1
Y5+l ) A g¥2tl ) P
2 2V3 23
The eccentricity of the conic 4x? + 16y? — 24x — 32y = 1is
1 V3 V3
a) - b) /3 o) Jhs d) =
) > ) ) 5 ) 2

If the chords of contact of tangents from two points (x;, y;) and (x5, y,) to the hyperbola 4x? — 9y? —
36 = 0 are at right angles, then % is equal to
152

9 9 81
a)Z b)_Z C)R d)—E
The equation of a circle which cuts the three circles
x2+y2—-2x—6y+14=0
x> +y2—x—4y+8=0
x2+y2+2x—-6y+9=0
orthogonally, is
a)x?+y?2—-2x—4y+1=0
b)x?+y?+2x+4y+1=0
A)x?+y?2 —2x+4y+1=0
d)x?+y>—-2x—-4y—-1=0

_1\2 N2
The length of the common chord of the ellipse % + % = land thecircle (x — 1)+ (y—2)?2 =1is

a) 2 b) V3 c) 4 d) None of these
The mirror image of the directrix of the parabola y? = 4(x + 1) in the line mirror x + 2y = 3, is
a)x =-2 b) 4y —3x = 16 )x—-3y=0 dx+y=0
The line x = at? meets the ellipse Z—i + 3;—2 = 1 in the real points, if
a) |t] <2 b) [t]| <1 c) ] >1 d) None of these
The length of the latusrectum of the hyperbola Z—j — i—i =—1,is
2 2 2 2

a) 2% p) 22° a2 )L

b a a b

The condition that the chord x cosa = 0 + y sina — p = 0 of x> + y? — a? = 0 may subtend a right angle
at the centre of the circle is

a) a? = 2p? b) p? = 2a? c)a=2p d)p =2a

Given that circle x> + y2 —2x+ 6y + 6 =0and x> + y> —5x + 6 y + 15 = 0 touch, the equation to
their common tangent is

a)x=3 b)y=6 c)7x—12y—-21=0 d)7x+12y+21=0
The number of common tangents of the circles x> + y> —2x — 1 =0and x*> + y> — 2y —7 =0 s
a)1l b) 2 c) 3 d) 4

A ray of light incident at the point (—2, —1) gets reflected from the tangent at (0, —1) to the circle x* +

y? = 1. The reflected ray touches the circle. The equation of the line along which the incident ray moved is
a)4x —3y+11=0 b)4x +3y+11=0 c)3x+4y+11=0 d) None of these

If the points A(2,5) and B are symmetrical about the tangent to the circle x* + y? — 4x + 4y = 0 at the
origin, then the coordinates of B are

a) (5,-2) b) (1,5) c) (52) d) None of these

A rectangular hyperbola whose centre is C is cut by any circle of radius r in four points P, Q, R and S. Then,
CP?+CQ*+ CR*>+(CS? =

a) r? b) 212 c) 3r? d) 4r?

If PQ is a double ordinate of the hyperbola Z—z - i—z = 1 such that OPQ is an equilateral triangle, O being the
centre of the hyperbola. Then, the eccentricity e of the hyperbola satisfies
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J1<e<— b)e=— ). Y3 Qe>—
a e<— e=— Q) e=— e>—

7 7 =3 N6
If e and e, are the eccentricities of the hyperbolas xy = c¢? and x? — y2 = c?, then e? + e is equal to
a) 1 b) 4 d 6 45
If e and e, are the eccentricities of hyperbolas xy = c? and x? — y? = c?,then e? + e?is
a) 1 b) 4 J6 48

2 2
The eccentricity of the hyperbola in the standard form Z—Z - Z—Z = 1, passing through (3, 0) and ( 3,v/2, 2) is
13 1

a) = b) V13 ) V3 d) ?

Which of the following is a point on the common chord of the circles x? + y2 + 2x — 3y + 6 = 0 andx? +
y?+x—8y—13=0?
a) (1,-2) b) (1,4) J (1,2) d) (1, —4)

2 2
If the chord of contact of tangents drawn from a point P to the ellipse z—z + Z—z = 1 subtends a right-angle at
its centre, then P lies on
x2 y?2 1 1 x2 y?2 1 1\? x2 y2 1 1 x2 y2 1 1
A —+—=—+— b) — —:(— —) () —=+>==—+— d—+===+—
)az b? a? b? )a4+b4 a+b )az bz a* b* )a4 b* a?  b?
The locus of a point which moves such that the difference of its distances from two fixed points is always a

constant, is

a) acircle b) a straight line c) a hyperbola d) an ellipse
Eccentricity of the ellipse x? + 2y% —2x + 3y + 2 =0is

1 1 1 1
V7 "3 Vv V%
If e is the eccentricity ofz—z — 3;_2 = 1 and 0 be the angle between the asymptotes, then secg equals
a) e? b)% c) 2e d)e

If P(—3,2) is one end of the focal chord PQ of the parabola y? + 4x + 4y = 0, then the slope of the normal
atQis

a) —1/2 b) 2 c) 1/2 d) -2

The equation of the circumcircle of the triangle formed by the linesy +vV3x =6,y —vV3x =6andy = 0
is

aA)x?+y>—4y=0

b)x2+y2+4x=0

Q) x*+y —4y—-12=0

d)x?+y*+4x=12

The centre of the circle 72 — 4r(cos 8 + sin 8) — 4 = 0 in Cartesian coordinates is

a) (1,1) b) (=1,-1) ) (2,2) d) (=2,-2)
The locus of the middle of chords of length 4 of the circle x? + y? = 16 is
a) A straight line b) A circle of radius 2 ¢) A circle of radius 24/3 d) Anellipse

The normal at P to a hyperbola of eccentricity e, intersects its transverse and conjugate axes at L and M
respectively. If locus of the mid point of LM is hyperbola, then eccentricity of the hyperbola is

e+1 e d) None of these
9 (5=3) P e -D )¢

If the chords of the rectangular hyperbola x? — y? = a? touch the parabola y? = 4ax, then the locus of
their mid-points is

a) x*!(y —a) =y° b) y*(x —a) = x* Jx(y?-a)=y d)y(x* —a) =x

If the tangent at point P on the circle x? + y? + 6x + 6y — 2 = 0 meets the straight line 5x — 2y + 6 = 0 at
a point Q on the y-axis, then length PQ

a) 4 b) 2v5 05 d) 3v5

An ellipse is described by using an endless string which is passed over two pins. If the axes are 6 cm and 4
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cm, the necessary length of the string and the distance between the pins respectively in cms. are

a) 6,2V5 b) 6,V5 c) 4,25 d) None of these
The slope of tangents drawn form a point (4, 10) to the parabola y? = 9x are
13 19 11
a)~,= b)=,= Q== d) None of these
4°4 4’4 4°3

The area of the triangle formed by the tangents from the point (4,3) to the circle x? + y? = 9 and the line
joining their points of contact, is

a) E sd. units b) g sd. units c) 384 Sd. units d) None of these
192 °% o5 o4 o5 S
The value of m, for which the line y = mx + 2 becomes a tangent to the conic 4x? — 9y? = 36 are
2 2V2 8 47
a) x5 b) + — c) +- d
) *3 )= ) £5 E

If the tangent at the point P on the circle x? + y? + 6x + 6y = 2 meets the straight line. 5x — 2y + 6 = 0 at
a point Q on the y-axis, then the length of PQ is

a) 4 b) 2v5 )5 d) 3v5

Consider a family of circles, which are passing through the point (=1, 1) and are tangent to x-axis. If (h, k)

are the coordinates of the centre of the circles, then the set of values of k is given by the interval
1 1 1 1 1
= b) k > = —=—<k<-= k<=
a)0<k<2 )k_2 c) 2_k_2 )k_2
The equation of the circle passing through the point (1, 1) and through the points of intersection of the
circles x2 + y?> = 6 amnd x? + y> — 6y + 8 = 0 is

a)x?+y2+3y—13=0 b)x*+y>—-3y+1=0

A)x?+y?—-3x+1=0 d)5x2 +5y2 + 6y + 16 =0

The number of distinct normal that can be drawn from (11/4,1/4) to the parabola y? = 4x, is

a) 3 b) 2 1 d) 4

For the hyperbola xi — ——— = 1, which of the following remains constant when a varies?
cos“ a sin“ a

a) Eccentricity b) Directrix c) Abscissae of vertices  d) Abscissae of foci
The equation of the circumcircle of the triangle formed by the lines x = 0,y = 0,2x + 3y = 5, is

a) 6(x* +y2)+53Bx—2y)=0

b)x?+y2—-2x—-3y+5=0

) x?+y*+2x—-3y—-5=0

d)6(x? +y2)—=5Bx+2y)=0

If t; and t, be the parameters of the end points of a focal chord for the parabola y? = 4ax, then which
one is true?

t
a) tltZ =1 b)é: 1 C) tltZ = -1 d) t1+t2 =-1

The two circles

x%>+y%—2x+22y +5=0and

x% + y? + 14x + 6y + k = 0 intersect orthogonally provided k is equal to

a) 47 b) —47 c) 49 d) —49

The ellipse Z—z + 3;—2 = 1 and the straight line y = mx + c intersect in real points only if

a) a’m? < c? — b? b) a?m? > c? — b2 ) a*m? = ¢? — b? d)c=»b

If four points to be taken on a rectangular hyperbola such that the chord joining any two is perpendicular
to the chord joining the other two and if «, 8, y, § be the inclination to either asymptote of the straight line
joining these points to the centre. Then, tan a tan 8 tan y tan § is equal to

a) 1 b) 0 c) 2 d)3

2 2
If the distance between the foci and the distance between the directrices of the hyperbola % - % = 1are

intheratio3:2,thena: bis

a)Vv2:1 b) V3 : 2 c)1:2 d)2:1
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If m; and m, are the slopes of tangents to the circle x? + y? = 4 from the point (3, 2), then m; — m, is
equal to

5 12 3 d)0
> b) == b
2) 12 ) 5 2 2
The length of the axes of the conic 9x? + 4y? — 6x + 4y + 1 = 0, are
1 2 2
a) = b) 3,- c)1,= d) 3,2
) X 9 )3, c ) 1, 3 )

For different values of , the locus of the point of intersection of the two straight lines v3x — y — 4+/3a =
0and V3ax + ay — 43 = 0 s

a) a hyperbola with eccentricity 2

b) an ellipse with eccentricity \E
c) an hyperbola with eccentricity \E d) an ellipse with eccentricity%

If the area of the circle 4x? + 4y2 — 8x + 16y + k = 0 is 97 sq unit, then the4 value of k is

a) 4 b) 16 c) —16 d) £16

ABCD is a square whose side is a. The equation of the circle circumscribing the square, taking AB and AD
as axes of reference, is

aA)x*+y*+ax+ay=0

b)x?+y*+ax—ay =0

Ax*+y*—ax—ay=0

d)x*+y*—ax+ay=0

If the circle x? + y% + 2gx + 2fy + ¢ = 0 bisects the circumference of the circle x? + y? + 2g'x + 2f'y +
¢' =0, then

a)2g9(g-gH+2f(f-f)=c-(

b)2g'(g—g)+2f'(f—f)=c"—c

A2g'(g—g)+2f' f-f)=c—C¢

d)2g(@g-g)+2f(f-f)=c-c

If the parabolas y? = 4x and x? = 32y intersect at (16,8) at an angle 8, then 6 is equal to

a) tan~1(3/5) b) tan~1(4/5) om d)ym/2

The equation of the circle, which cuts orthogonally each of three circles

x2+y?—-2x+3y—7=0,

x2+y2+5x—5y+9=0

and x> +y2+7x—9y+29=0

a)x*+y* —16x—18y—4=0 b) x* + y% = a?

) x2+y*2—16x=0 d)y?-x2+2x=0

The angle between the tangents drawn from the origin to the parabola y? = 4 a(x — a), is
a) 90° b) 30° c) tan~1(1/2) d) 45°

2 2
If for the ellipse % + % = 1, y-axis is the minor axis and the length of the latusrectum is one half of the

length of its minor axis, then its eccentricity is

1 1 V3 3
a) ﬁ b) 3 c) - d) 2
The coordinates of the centre of the circle which intersects circles x? + y? + 4x + 7 = 0,2x% + 2y? + 3x +
5y +9 = 0 and x? + y% + y = 0 orthogonally are
a) (=2,1) b) (=2,-1) ) (2,-1) d) (2,1)
Equation ax? + 2hxy + by? + 2gx + 2fy + ¢ =0
(abc + 2fgh — af? — bg? — ch? # 0) represents a parabola, if
a) h2 =ab b) h? > ab c) h? <ab d) None of these

. x2  y? _ x2 y2 _ .
The ellipse =t = 1 and the hyperbola P 1 have in common

a) centre only b) Centre, foci and directrices
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c) Centre, foci and vertices d) Centre and vertices only

2 2
The eccentricity of the hyperbola % — ;’—5 =1is

3 3
a) — b) - ) E d) E

4 5 4 5

. . x2  y? xZ  y? .
One equation of common tangent to ellipse prime i 1 and hyperbola i 2is
b

a)2y=\/§bx+ab b)y=2\/§ax+2b
¢) No common tangent d)ay = \3bx + 2ab
If lx + my + n = 0 is a tangent to the rectangular hyperbola xy = ¢, then
a)l<m<o0 b)l>0m<0 Al<0m>0 d) None of these

The normals at three points P, Q, R of the parabola y? = 4 ax meet in (h, k). The centroid of triangle PQR
lies on

a)x=0 b)y=0 c)x=-a dy=a

If the point P(4, —2) is the one end of the focal chord PQ of the parabola y? = x, then the slope of the
tangent at Q is

a) —1/4 b) 1/4 c) 4 d) —4
Equation of normal to the parabola y? = 4x which passes through (3,0) is
a)x+y=3 b)x+y+3=0 )x—2y=3 d) None of these
2 2
Let C be the centre of the ellipse % + % = 1. If the tangent at any point on the ellipse cuts the coordinate
. . a? bz
axes in P and Q respectively, then 5zt RrE
a) 1l b) 2 c)3 d) 4

The equation of the circle havingx —y —2 =0andx —y + 2 = 0 as two tangentsand x —y = 0 as a
diameter is

a)x?+y*+2x—-2y+1=0 b)x?+y?—2x+2y—1=0

c) x> +y?=2 d)x?+y2=1

If (=3, 2) lies on the circle x* + y? 4+ 2gx + 2fy + ¢ = 0 which is concentric with the circle x? + y? +
6x + 8y — 5 = 0, then c is equal to

a) 11 b) —11 c) 24 d) 100

The equation of the circumcircle of the triangle formed by the lines x = 0,y = 0,2x + 3y = 5is
a) 6(x> +y?)+5Bx—2y)=0 b)x?+y?—-2x—-3y+5=0
A)x?+y*+2x—-3y—-5=0 d)6(x? +y?)—5Bx+2y)=0

Circles are drawn through the point (2,0) to cut intercepts of length 5 units on the x-axis. If their centres
lie in the first quadrant, then their equation is

a)x?+y2—9x+2ky+14=0

b)3x2+3y2+27x—2ky+42=0

Q) x*+y?—9x—2ky+14=0

d)x?+y2—2kx—9y+14=0

The number of points with integral coordinates with lie in the interior of the region common to the circle
x? + y? = 16 and the parabola y? = 4x is

a) 8 b) 10 c) 16 d) None of these

If the chords of contact of the tangents from a point on the circle x* + y? = a? to the circle x* + y? = b?
touch the circle x? + y? = ¢?, then the roots of the equation ax? + 2bx + ¢ = 0, are

a) Imaginary b) Real and equal c) Real and unequal d) Rational

If the vertex and focus of a parabola are (3,3) and (—3,3) respectively, then its equation is
a)x2+6x—24y+63=0

b)x?—6x+24y—63=0

Q) y*—6y+24x—63=0

d)y?*+6y—24x+63=0
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If the length of the major axis of an ellipse is three times the length of its minor axis, its eccentricity, is
a) 1 b) i ) i d) &

3 V3 V2 3
The number of integral values of 'a’ for which the radius of the circle x? + y2 + ax + (1 —a)y +5=0
cannot exceed 5, is
a) 14 b) 18 c) 16 d) None of these
The number of common tangents to the circles
x?+y?—2x—4y+1=0andx?> +y? —12x — 16y + 91 =0, is

a) 1 b) 2 c)3 d) 4
If two tangents drawn from a point P to the parabola y? = 4x are at right angles, then the locus of P is
ajx=1 b)2x+1=0 x=-1 d)2x—1=0

A point P moves in such a way that the ratio of its distance from two coplanar points is always a fixed
number(# 1). Then, its locus is a

a) Parabola b) Circle

c) Hyperbola d) Pair of straight lines

Two circles, each of radius 5, have a common tangent at (1,1) whose equation is 3x + 4y — 7 = 0. Then
their centres are

a) (4,-5),(—2,3) b) (4,-3),(—2,5) c) (4,5),(-2,-3) d) None of these
The tangent at (1, 7) to the curve x> = y — 6 touches the circle x? + y% + 16x + 12y + ¢ = 0 at
a) (6,7) b) (=6,7) c) (6,=7) d) (=6,=7)
2 2
If the latusrectum subtends a right angle at the centre of the hyperbola % - 2’—2 = 1, then its eccentricity is
o V13 pyYo-1 qY5+1 gV3+1
2 2 2 2
2 2 2 2
If e, is the eccentricity of the ellipse 916—6 +y7 =1 and e, is the eccentricity of the hyperbola % - y7 = 1, then
e, + e, isequal to
16 25 25 16
a) — b) — c) — d)—
) 7 ) 4 ) 12 ) 9
Ify =mx— La?-bhm is normal to the ellipse x + Y _ 1 for all values of m belonging to
Y= VaZ+btm? PSez T2 = sing
a) (0,1) b) (0, ) ¢ R d) None of these

2
The area of the quadrilateral formed by the tangents at the end points of latus rectum to the ellipse % +

yZ

— = 1is
5
a) 27/4 sq units b) 9 sq units c) 27/2 sq units d) 27 sq units
2 2
If the tangent at any point P on the hyperbola % - % = 1 meets the lines bx —ay = 0 and bx + ay = 0 in
the points Q and R, then CQ - CR =
a) ab? b) a? — b? c) a® + b? d) None of these

From a point T a tangent is drawn at the point P(16,16) of the parabola y? = 16 x. If S be the focus of the
parabola, then £TPS can be equal to

1
a) tan~1(3/4) b) Etan‘l(l/Z) c) tan~1(1/2) d)m/4
The number of common tangents to two circles x?> + y?> = 4and x?> + y2 —8x + 12 =0 is
a) 1 b) 2 J5 43
The circle x? + y% + 2gx + 2fy + ¢ = 0 cuts the parabola x? = 4ay at points (x;,v;),i = 1,2, 3,4, then
a)Zyi=0 b)Zyi=—4(f+2a) C)in=—4(g+2a) d)in=—2(g+2a)

A straight rod of length 9 units with its ends A, B always on x and y axes respectively. then, the locus of the
centroid of A OAB, is

a)x2+y?=3 b)x*+y%2=9 Qx2+y2=1 d)x? + y?2 =81

If a focal chord of the parabola y? = ax is 2x —y — 8 = 0, then the equation of the directrix is
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117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

a)x+4=0 b)x—-4=0 A)y—4=0

dy+4=0

The locus of the point of intersection of the tangents to the circle x = r cos 8,y = r sin 8 at points whose

parametric angles differ by a right angle is
2
r

a) x2 +y2=— b) x? + y%2 =27r? Q) x?+y?=4r

2

d) None of these

If P(1,3) and Q(1,1) are two points on the parabola y? = 4x such that a point dividing PQ internally in the

ratio 1 : Ais an interior point of the parabola, then 1 lies in the interval

d) None of these

d) 20

How many common tangents can be drawn to the following circles x? + y? = 6x and x? + y% + 6x +

a) (0,1) b) (—=3/51) ) (1/2,3/5)

The value of ¢, for which the line y = 2x + c is a tangent to the circle x? + y? = 16, is
a) —16V5 b) 45 c) 16v5

2y +1=07

a) 4 b) 3 c) 2

The equation of the unit circle concentric with x? + y2.8x + 4y — 8 = 0 is

a)x?+y?—8x+4y—-8=0
b)x?+y?—8x+4y+8=0
A)x*+y>—8x+4y—-28=0
d)x?+y>—8x+4y+19=0

d)1

If (9a, 6a) is a point bounded in region formed by parabola y? = 16x and x = 9, then

a)a€ (0,1) b)a<l da<l1

4

do<a<4

If the coordinates of the vertices of an ellipse are (—6,1) and (4,1) and the equation of a focal chord
passing through the focus on the right side of the centre is 2x — y — 5 = 0. The equation of the ellipse is

2 2
(x+1) +(y+1) _

a
) 25 16 1
x+1?* (y—-17
b —
) 25 T 16 1
x—-12* +1?
C =
) 25 T 16 1

d) None of these

The radius of the circle ¥ = V3 sin0 + cos 0 is
a)l b) 2 )3

2 2 .9 . C
If the latusrectum of the hyperbola % — % =1is > then its eccentricity is

a) 4/5 b) 5/4 c) 3/4

d) 4

d) 4/3

S and T are the foci of an ellipse and B is end point of the minor axis . If STB is an equilateral triangle, the

eccentricity of the ellipse is
1 1 1
a) — b) - c) =
) 4 ) 3 ) 2

The eccentricity of the hyperbola can never be equal to

9 1 1
a)ﬁ b)zﬁ C)3£

2
d 2
)3

d) 2

2 2
If the tangent at (a, ) to the hyperbola % — % = 1 cuts the auxiliary circle at points whose ordinates are

1,1
vy and y,, then o + 5=
E b) ) 7
a) — — c) -
a a B
—1:99 (x2 —y?)=1,is

a) V2 b) 2 c) 2v2

The eccentricity of the hyperbola

2
d)E

d)v3

130. If the line 3x — 4y — k = 0, (k > 0) touches the circle x? + y2 —4x —8y — 5 =0at (a,b), thenk +a + b
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131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

is equal to

a) 20 b) 22 c) =30 d) —28
The length of the latusrectum of the parabola whose focus is (3,3) and directrixis 3x — 4y —2 =0, is
a) 2 b) 1 c) 4 d) None of these

The equation of the tangent from the point (0, 1) to the circle
x2+y2—2x—6y+6=0,is

a)y—-1=0 b)4x +3y+3=0 c)4x—-3y—-3=0 dy+1=0

The circles x2 + y? + 6x + 6y = 0and x? + y2 — 12x — 12y = 0

a) Cut orthogonally b) Touch each other internally

c) Intersect two points d) Touch each other externally

If tangents at A and B on the parabola y? = 4ax intersect at point C, then ordinates of 4, C and B are
a) Always in AP b) Always in GP c) Always in HP d) None of these

The equations of the asymptotes of the hyperbola

2x%2 +5xy +2y? —11x — 7y —4 = O are

a) 2x%> +5xy +2y?> —11x —7y—-5=10 b) 2x? + 4xy + 2y?> —7x — 11y +5=0

c) 2x> +5xy +2y?> —11x -7y +5=10 d) None of the above

The circle x? + y? + 2g,;x — a? = 0 and x? + y? + 2g,x — a® = 0 cut each other orthogonally. If p;, p, are
perpendicular from (0, a) and (0, —a) on a common tangent of these circles, then p,p, is equal to

a2

a) - b) a? c) 2a? d)a?+2

If (a cos a, bsina), (acos B,b sinB) are the end points of a focal chord of an ellipse b?x? + a?y? = a?b?,
then which of the following is correct?
a—B
_ sina —sinf _ cos (T)
€= sin(a — B) b)e = oS (ﬂ)
2

B e-1_ tangtan— d) None of these

e+1 2 2
A line meets the coordinates axes in A andB. A circle is circumscribed about theAOAB. The distances from
the points A and B of the side AB to the tangent at O are equal to m and n respectively. Then, the diameter
of the circle is
a) m(m+n) b) n(m + n) cgm—n d) None of these
Aline L passing through the focus of the parabola (y — 2)? = 4(x + 1) intersects the parabola in two
distinct points. If m be the slope of the line L, then
ayme (—-1,1)
b) m € (—o0,—1) U (1, 0)
c) m€ (—,0) U (0, 00)
d) None of these
Ifa > 2b > 0, then the positive value of m fro which y = mx — bv1 + m? is a common tangent to x? +
y? =b%and (x — a)® + y? = b?,is

2b Va? — 4b2 2b b

a) ——— b) - ) d)

va? — 4b? 2b a—2b a—2b
For an equilateral triangle the centre is the origin and the length of altitude isa. Then, the equation of the
circumcircle is

a) x> +y%?=a? b) 3x2 + 3y? = 2a? c) x2 + y? = 4a? d) 9x% + 9y? = 4a?
the tangents drawn from the ends of latusrectum of y? = 12x meets at
a) Directrix b) Vertex c) Focus d) None of these

2 2
If B and B’ are the ends of minor axis and S and S’ are the foci of the ellipse Z—S + % = 1, then area of the

rhombus SBS'B’ will be
a) 12.sq. units b) 48 sq. units c) 24 sq. units d) 36 sq. units
A point P moves so that sum of its distances from (- ae, 0) and (ae, 0) is 2a. Then, the locus of P is
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145.

146.

147.

148.

149.

150.

151.

152.

153.

154.

155.

156.

157.

158.

159.

160.

2 2

2 X2 x2 yz X2 y? y

a) — =1 b =1 J==+——x=1 d)5—-—"T——-=
) a? a2(1 e?) ) 2(1 e?) ) a2+a2(1+ez) )az a2(1+ e?)

Tangents are drawn from the pomt ontheline x —y — 5 = 0 to x? + 4y? = 4, then all the chords of

contact pass through a fixed point, whose coordinates are

2w o(4-) e
55 5'5 55 55
If the chord y = mx + ¢ subtends a right angle at the vertex of the parabola y? = 4 ax, then the value of ¢
is
a) —4am b) 4am c) —2am d) 2Zam
If the chord of contact of tangents drawn from a point on the circle x? + y? = a? to the circle x? + y? = b?

touches the circle x2 + y2 = ¢, then a, b, c are in

a) AP b) GP c) HP d) None of these
The length of the subnormal to the parabola y? = 4 ax at any point is equal to
a) av2 b) 2v2 a ) a/V2 d) 2a

If P is a point such that the ratio of the tangents from P to the circles x? + y? + 2x — 4y — 20 = 0 and x2 +
y? —4x + 2y — 44 = 0is 2 : 3, then the locus of P is a circle with centre

a) (7,-8) b) (=7,8) c) (7.8) d) (=7,-8)

The intercepts on the line y = x by the circle x? + y? — 2x = 0isAB. Equation of the circle on AB as a
diameter is

a)x’+y*—x—y=0 b)x?+y*—x+y=0
A)x*+y*+x+y=0 dx?+y*’+x—-y=0
The equation of the normal at the point (a sec 8, b tan 0) of the curve b?x? — a?y? = a?b? is
ax by ax by
a — 2 bZ b — 42 bZ
)cose+sm9 @+ )tane secH @+
by ) ax by
— bZ d — g2 _ bZ
2 secH tane @+ )sece tan 0 4
The equation of normal to the circle 2x% + 2y? — 2x — 5y + 3 =0at (1,1) is
a)2x+y=3 b)x -2y =3 c)x+2y=3 d) None of these

The product of perpendicular distances from any point on the hyperbola 9x? — 16y? = 144 to its

asymptotes is

25 144 144
=2 b) —— il 22
3 12 ) 25 2 )144

The two parabolas y? = 4x and x? = 4 y intersect ata pomt P, whose abscissae is not zero, such that

a) They both touch each other at P

b) They cut at right angles at P

¢) The tangents to each curve at P make complementary angles with the x-axis

d) None of these

If the four points of the intersection of the lines 2x —y + 11 = 0 and x — 2y + 3 = 0 with the axes lieon a
circle, then the coordinates of the centre of the circle are

a) (7/5,5/2) b) (7/4,5/4) ) (=7/4,5/4) d) (7/4,—5/4)

The radius of the circle passing through the foci of the ellipse E + 3;72 = 1 and having its centre (0, 3) is
)4 b) Tz @,

The curve with parametric equations x = a + 5cos 6, y = 3 + 4 sin 0 (where 6 is parameter) is

a) A parabola b) An ellipse c) A hyperbola d) None of these

If p and q are the segments of a focal chord of an elhpse = + — =1, then

a)a’(p+q)=2bpg  b)b*(p+q) =2apqg o a(p + q) =2b’pq  d)b(p+4q) =2a’pq
The curve with parametric equation x = e + ety = e’ — e7* andis

a) A circle b) An ellipse c) A hyperbola d) A parabola

The equation of the circle which passes through the points of intersection of the circles x? + y? — 6x = 0
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161.

162.

163.

164.

165.

166.

167.

168.

169.

170.

171.

172.

173.

174.

175.

176.

and x? + y%2 — 6y = 0 and has its centre at (g,g), is

a)x?2+y2+3x+3y+9=0 b)x?2+y2+3x+3y=0

Q) x?+y2—3x—-3y=0 d)x?+y?-3x—-3y+9=0

If (1, a), (b, 2) are conjugate points with respect to the circle x? + y? = 25, then 4a + 2b is equal to
a) 25 b) 50 c) 100 d) 150

The equation (10x — 5)? + (10y — 4)? = (3x + 4y — 1)? represents

a) A circle b) A pair of straight lines

c) An ellipse d) A parabola

2 2
The difference in focal distances of any point on the hyperbola f—6 - y; =1is

a) 8 b) 9 o0 d)6
The chord of contact of tangents drawn from any pointon x — 1 = 0 to y? — 6y + 4x + 9 = 0 passes
through the point

a) (-1,3) b) (1,-3) c) (3,-1) d) (3,1)

The equation of the circle passing through (4, 5) and having the centre (2, 2), is
a)x’+y*+4x+4y—-5=0 b)x?+y%2—4x—4y—-5=0

c) x* +y*—4x=13 d)x*+y?—4x—-4y+5=0

The product of lengths of perpendicular from any point on the hyperbola x? — y? = 8 to its asymptotes is
a) 8 b) 6 c) 2 d) 4

The foci of an ellipse are (0, +4) and the equations for the directrices are y = 49. The equation for the
ellipse is

a) 5x2 +9y2 =4 b) 2x% — 6y? = 28 c) 6x2 +3y? =45 d) 9x2 + 5y% =180

2 2
Tangents at any points on the hyperbola % — 2’—2 = 1 cut the axes at 4 and B respectively. If the rectangle

OAPB, where O is the origin is completed, then locus of point P is given by

a? b? a’ b? a? b? d) None of these
a)—z——2=1 b)—2+_2=1 C)—Z——2=1

Xy Xty ye ox
Let P be the point (1,0) and Q a point on the locus of y? = 8x, The locus of mid point of PQ is
a)x?—4y+2=0 b)x?+4y+2=0 Q)y*+4x+2=0 d)y?—4x+2=0
The equation ax? + 2hxy + by? + 2gx + 2fy + ¢ = 0 represents an ellipse if
a) A=0,h? < ab b) A+ 0,h? < ab c) A+ 0,h? > ab d)A+ 0,h? =ab

If the lengths of major and semi-minor axes of an ellipse are 4 and /3 and their corresponding equations
are y — 5 = 0 and x 4+ 3 = 0, then the equation of the ellipse is

a) 3x% +4y? +18x — 40y + 115 =0

b) 4x? —3y? — 24x +30y +99 =0

c) 3x2 —4y? —18x + 40y + 115 =0

d) 4x? +3y? +24x — 30y +99 =0

The pole of the straight line 9x + y — 28 = 0 with respect to the circle 2x? + 2y?> —3x + 5y —7 =0'is

a) 31) b) (1,3) ) 3,-1) d) (=3,1)

The locus of middle points of chords of hyperbola 3x? — 2y? + 4x — 6y = 0 parallel to y = 2x is
a)3x—4y =4 b)3y—4x+4=0 c)4x—3y=3 d)3x—4y=2
If the circle x? + y? — 10x — 14y + 24 = 0 cuts an intercepts on y-axis of length

a)5 b) 10 1 d) None of these
The locus of a point P (o, ) moving under the condition that the line y = ax + 3 is a tangent to the
hyperbola Z—z - i—z =1,is

a) A hyperbola b) A parabola c) Acircle d) An ellipse

If y;,y,and y; are the ordinates of the vertices of a triangle inscribed in the parabola y? = 4ax, then its
area is

1 1
a) 24 01— Y2) 2 —y3) (3 — ¥1) b) 2a 1= Y2) 2 —y3) (Y3 — y1)
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1 d) None of the above
c) 8a 1= y2)2 —y3) (V3 — y1) )

177. A variable tangent to the parabola y? = 4ax meets the parabola y? = —4ax at P and Q. The locus of the
mid-point of PQ is

2 2 4 2
a) y* = —2ax b) y* = —ax c)y —§ax d) y° = —4ax

P is a point on the hyperbola z—i - z—i = 1, N is the foot of the perpendicular from P on the transverse axis.
The tangent to the hyperbola at P meets the transverse axis at T. If O is the centre of the hyperbola, then
OT - ON is equal to

a) e? b) a? c) b? d) b%/a?

179. If the eccentricity of the hyperbola x? — y? sec? @ = 4 is +/3 times the eccentricity of the ellipse

x? sec? @ + y? = 16, then the value of 8 equals

T 3 1 T
a) g b) T ) § d) E

178.

180. If two circles of the same radius r and centres at (2, 3) and (5, 6) respectively cut orthogonally, then the
value of r is
a) 3 b) 2 1 d)5

181. If the circlex? + y% + 4x + 22y + ¢ = 0 bisects the circumference of the circlex? + y2 — 2x + 8y —d = 0,
then c + d is equal to

a) 30 b) 50 c) 40 d) 56
182.If C is the centre of the ellipse 9x2 + 16y? = 144 and S is one focus. The ratio of CS to major axis, is
a)V7:16 b)V7: 4 c) V5 : V7 d) None of these
183. The angle between the normal to the parabola y? = 24 x at points (6,12) and (6, —12), is
a) 30° b) 45° c) 60° d) 90°

184. If the circle C; : x? + y? = 16 intersects another circle C, of radius 5 in such a manner that the common
chord is of maximum length and has a slope equal to 3/4, the coordinates of the centre of C, are
a) (-9/5,12/5),(9/5,—12/5)
b) (-9/5,—-12/5),(9/5,12/5)
c) (12/5,-9/5),(—12/5,9/5)
d) None of these
185. The normal at the point (btZ, 2bt;) on a parabola y? = 4bv meets the parabola again int he point
(btZ, 2bt,), then

a)tzz—tl—a b)t2=—t1—% C)t2=t1—% d)t2=t1+%
186. Equation of tangents to the ellipse %2 + yTZ = 1, which are perpendicular to the line 3x + 4y = 7, are

a) 4x — 3y = +6V5 b) 4x — 3y = +V12 c) 4x — 3y = +V2 d) 4x — 3y = £1
187. Any point on the hyperbola % — @ = 1 is of the form

a) (4secH,2tan0) b) (4sec®+1,2tan6 — 2)

c) (4sec®—1,2tan6 — 2) d) (4sec6—1,2tan0 + 2)
188.

2 2
The distances from the foci of point P(x;, y;) on the ellipse % + ;’—5 =1are

5 4 4
a) 4+ =7 b) 5+ “x 954+ 7, d) None of these
189. The locus of the points of trisection of the double ordinates of the parabola y2 = 4ax is
a) y? = ax b)9y? =4 ax c) 9y?% =ax d)y? =9ax
190. The tangent drawn at any point P to the parabola y2 = 4ax meets the directrix at the point K, then the
angle which KP subtends at its focus is

a) 30° b) 45° c) 60° d) 90’
191. The set of values of ‘c’ so that the equation y = |x| + ¢ and x? + y? — 8|x| — 9 = 0 have no solution, is
a) (—o0,—3) U (3,0) b) (—3,3)
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c) (—,5v2) U (5V2, ») d) (5v2 — 4, )

192. The radius of the circle passing through the point (6, 2) and two of whose diameters are x + y = 6 and x +

2y =4,is
a) 4 b) 6 c) 20 d) V20
193. The coordinates of the point on the circle x* + y? — 12x — 4y + 30 = 0, which is farthest from the origin
are
a) (9,3) b) (8,5) c) (12,4) d) None of these
194. The points of contact of tangents to the circle x? + y? = 25 which are inclined at an angle of 30° to the x-
axis are
a) (£5/2,+1/2) b) (£1/2,15/2) c) (¥5/2,%1/2) d) None of these
195. How many real tangents can be drawn to the ellipse 5x% + 9y? = 32 form the point (2, 3)?
a) 2 b) 1 o0 d) 3
196. If the line 2x +v/6y = 2 touches the hyperbola x? — 2y? = 4, then the point of contact is
a) (-2,v6) b) (=5,2,/6) c) (%\/_18) d) (4,—/6)
197. The locus of the mid-points of focal chords of the ellipse z—z + Z—z =1,is
x? y? «x x? y? ex x? y? x? x> y? ex
Vatp R )t T
198. The curve described parametrically by x = t? + 2t — 1,y = 3t + 5 represents
a) An ellipse b) A hyperbola c) A parabola d) A circle
199. The number of points on the circle 2(x? + y?) = 3x which are a distance 2 from the point (—2,1) is
a) 2 b) 0 1 d) None of these
200. The number of normal drawn to the parabola y? = 4x from the point (1,0) is
a) 0 b) 1 c) 2 d)3
201. If tangents at extremities of a focal chord AB of the parabola y? = 4ax intersect at a point C, then < ACB
is equal to
s s /s T
a) 7 b) 3 c) 2 d) 3

202. A point moves in a plane so that its distances PA and PB from two fixed points A and B in the plane satisfy
the relation PA — PB = k(k # 0), then the locus of P is
a) A parabola
b) An ellipse
c) A hyperbola
d) A branch of a hyperbola
203.If 0AB is an equilateral triangle inscribed in the parabola y? = 4ax with O as the vertex, then the length of
the side of the AOAB is
a) 8a3 b) 4a/3 c) 2aV3 d) av3
204. The equation of the parabola whose vertex is at (2, —1) and focus at (2, —3) is
a)x*+4x—-8y—12=0
b)x?—4x+8y+12=0
c) x2+8y =12
d)x?—4x+12=0

2
205. The Jocus of the point of intersection of the tangents at the end points of the focal chord of an ellipse % +
2
=10 <a)is
| N a? b) N b? Jx=+ ab d) None of these
a) x =+ ——— =+ — 0)x=t—
N P YT vaz - p?
206. Length of the straight line x — 3y = lintercepted by the hyperbola x? — 4y? = 1is
3 6 5 5
a)gx/ﬁ b)g\/ﬁ C)g\/ﬁ d)gm
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207. The length of latusrectum of hyperbola Z—i — i—j = 1 equals
a e?—1
2 _ 2(,2 _
a) 71 b) 2a(e? — 1) c) 2a%(e? — 1) d) —

208. The number of common tangents to circles x? + y? + 2x + 8y — 23 = 0and x? + y2 —4x — 10y + 9 = 0,
is

a)l b) 3 c) 2 d) None of these
209. The inverse point of (1, —1) with respect to x? + y? = 4 is

a) (-1,1) b) (=2,2) c (1,-1) d) (2,-2)
210. If the area of the circle 4x? + 4y? — 8x + 16y + k = 0 is 97 sq unit, then the value of k is

a) 4 units b) 16 units c) —16 units d) 16 units
211.(—6,0),(0,6) And (—7,7) are the vertices of A ABC. The incircle of the triangle has the equation

a)x2+y2—9x -9y +36=0 b)x2+y2+9x -9y +36=0

Qx> +y24+9x+9y—-36=0 d)x>+y2+18x — 18y +36 =0
212. Minimum distance between the curves y?> = x — 1 and x? = y — 1is equal to

a) ﬂ b) ﬂ ) @ d) ﬁ

4 4 4 4

213.1f x? + 6x + 20y — 51 = 0, then axis of parabola is

a)x+3=0 b)x—-3=0 Ax=1 dx+1=0
214. Eccentricity of hyperbola x?z + i—i =1(k<0)is

) VITE b VI—FK ) /1+% Q12
215. The focus of the parabola y? —x — 2y + 2 = 0 is

1 b) (1,2) 5 35

) (3:9) 9 (3) 9(33)
216. The locus of the middle points of the focal chord of the parabola y? = 4 ax is

a) y’ =a(x —a) b) ¥?2 a(x — a) )y’ =4a(x—a) d) None of these
217. The conditions that ax + by + ¢ = 0 is tangent to the parabola y? = 4ax, is

a) a? = b? = ¢? b)a=b c)b?=c d)b®=a
218. The circle drawn on the line segment joining the foci of the hyperbola Z—z — 2’—2 = 1 as diameter cuts the

asymptotes at

a) (a,a) b) (b, a) c) (b ta) d) (£a, £ b)
219. The coordinates of the focus of the parabola described parametrically by x = 5t + 2,y + 10t + 4 are

a) (7,4) b) (3,4) ) 3,—4) d) (=7.4)

220. The equation of the common tangent touching the circle (x — 3)? + y? = 9 and parabola y? = 4x above
the x-axis is
a)V3y =3x+1 b) V3y = —(x + 3) )V3y=x+3 d)V3y =—-Bx+1)
221. The equation of the circle having radius 5 and touching the circle x* + y? — 2x — 4y — 20 = 0 at (5,5) is
a) (x> +y?)+18x+16y+120=0
b) (x*+y?)+18x—16y+120=0
c) (x*+y?)—18x+16y+120=0
d)(x*+y?)—18x—16y+120=0
222. The ends of a line segment are P(1,3) and Q(1, 1). R is a point on the line segment PQ such that PR: QR =
1: 1. If R is an interior point of the parabola y? = 4x, then

) A e (01) bae( 31) )Ae(l 3)

a ) -, c =,=
5 25

223. The chord AB of the parabola y? = 4ax cuts the axis of the parabola at C.If A = (at?,2at,),B =

(at3,2at,) and AC: AB = 1: 3, then
a)t, =2t b)t, +2t; =0 c)t; +2t, =0 d) None of these

d) None of these
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224.

225.

226.

227.

228.

229.

230.

231.

232.

233.

234.

235.

236.

237.

238.

239.

The eccentricity of an ellipse whose pair of a conjugate diameterare y = xand3y = -2 x is

a) 2/3 b) 1/3 <) 1/V3 d) None of these
The eccentricity of the conic x? — 4 x + 4y% = 12is
V3 2 d) None of these
a) 2 b) — c) V3
) > ) 73 )
The equation of the directrix of the parabola x? + 8y — 2x = 7 is
a)y=3 b)y=-3 Qy=2 dy=0

The locus of the centre of the circles which touch both the circles x? + y? = a? and x? + y? = 4ax
externally has the equation

a) 12(x —a)? —4y? = 3 a?

b) 9(x — a)? —5y? = 2 a?

c) 8x2-3(y—a)?=9a?

d) None of these

If P;, P,, P; are the perimeter of the three circles x? + y? + 8x — 6y = 0,4x? + 4y? —4x — 12y — 186 = 0
and x% + y2 — 6x + 6y — 9 = 0 respectively, then

a) Py <P, <Ps b)P; < P;3 <P, c) P; <P, <Py dP,<P; <P

The angle between the tangents drawn from the point (3,4) to the parabola y? — 2y + 4x = 0 is

a) tan~1(8vV5/7) b) tan~1(12/V5) c) tan"1(v/5/7) d) None of these

If S and S’ are two foci of an ellipse Z—i + z—i = 1(a < b) and P(x4,y,) a point on it, then SP + S'P is equal to
a) 2a b) 2b c)a+ex; d) b + ey,

The locus of the mid-points of the chords of the circle x? + y? = 16 which are tangents to the hyperbola
9x2 — 16y? = 144 is

a) (x? +y?)? = 16x% — 9y?

b) (x? + y?)? = 9x? — 16y?

c) (x? —y?)? = 16x2% — 9y?

d) None of these

Equation of the circle which of the mirror image of the circle x> + y2 — 2x = O in the line x + y = 2 is
a)x?+y?—2x+4y+3=0 b)2(x? +y)+x+y+1=0

Q) x*+y —4x—-2y+4=0 d) None of the above

If the area of the quadrilateral by the tangent from the origin to the circle x* + y? + 6x — 10y + ¢ = 0 and
the pair of radii at the points of contract of these tangents to the circle is 8 sq unit, then c is a root of the
equation

a)c?—32c+64=0 b)c? —34c+64 =0 )c?+2c—64=0 d)c?+34c—64=0
Circle x? + y? — 2x — Ax — 1 = 0 passes through two fixed points coordinates of the points are
a) (0,£1) b) (£1,0) c) (0,1) and (0, 2) d) (0,—1) and (0, —2)

In an ellipse, the distances between its foci is 6 and minor axis is 8. Then, its eccentricity is
1 4

- = 1 3
OF: b)5 )72 42
The line segment joining the points (4, 7) and (—2, —1) is a dismeter of a circle. If the circle intersects the
x-axis at A and B, then AB is equal to
a) 4 b) 5 c) 6 d)8
ABCDIs a square whose side isa. If AB and AD are axes of coordinates, the equation of the circle
circumscribing the square will be

a?

a) x2 +y? =a? b)x?+y? =a(x+y) o) x*+y2=2a(x+y) d)xz.|-y2:Z

The locus of a point which moves such that the sum of its distance from two fixed points is always a
constant, is

a) A straight line b) A circle c) An ellipse d) A hyperbola

If (—4,3) and (8,3) are the vertices of an ellipse whose eccentricity is 5/6 then the equation of the ellipse is
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240.

241.

242.

243.

244,

245.

246.

247.

248.

249.

250.

251.

N2 (a1)2
(=27 (-1 _

2) 11 36 1
(x-2)* (y—3)*
b) 36 T 11 1
(x-3)?* (-2
2 11 11 1

d) None of these

One of the limit point of the coaxial system of circles containing x> + y2 —6x — 6y + 4 =0, x> + y? —
2x—4y+3=0,is

a) (-11) b) (=1,2) ) (=2,1) d) (=2,2)

The locus of the middle point of chords of the circle x? + y? = a? which pass through the fixed point (h, k)
is

a)x?+y —hx—ky=0

b)x?+y?+hx+ky =0

c) x2+y%2—2hx—2ky=0
d)x?+y2+2hx+2ky =0

If x cos @ + y sina =p is a tangent to the ellipse, then
a) a?sin? a + b? cos? a = p?

c) a?cos? a + b?sin? a = p? d) None of the above

b) a? + b? sin? a = p%cosec’a

Equation of chord of the parabola y? = 16x whose mid point s (1, 1), is

a)x+y=2 b)x—y=0 c)8x+y=9 d)8x—-y=7

A parabola has the origin as its focus and the line x = 2 as the directrix. Then, the vertex of the parabola is
at

a) (2,0) b) (0, 2) c) (1,0) d) (0,1)
The equation of the common tangent to the hyperbola 3x? — y? = 3 and to the parabola y? = 8x is
a)2x—y—1=0 b)x-2y+1=0 )2x+y—-1=0 d2x+y+1=0

2 2 2 2
For any point on the hyperbola Z—Z — Jb% = 1, tangents are drawn to the hyperbola % — 2’—2 = 2, then area cut
off by the chord of contact on the region between the asymptotes is equal to
a) ab b) 2ab c) 3ab d) 4ab

2 2
The locus of the foot of the perpendicular from the centre of the ellipse Z—Z + 2’—2 = 1 on any tangent is given

by (x? +y?)? = lx? + my? where

a)l =a?m=b? b)l =b?%m=a? Al=m=a d)l=m=0b
If y = mx + c is a tangent to the ellipse x* + 2y? = 6, then ¢? =

a) 36/m? b) 6m? —3 c)3m?2+6 d)y6m? +3
The angle between the tangents drawn from a point (—a, 2a) to y? = 4 ax, is

a) /4 b) /2 c) /3 d)m/6

2 2 2 2
A tangent to the hyperbola % — % = 1 cuts the ellipse =4 Z—Z = 1in P and Q. The locus of the mid-point of

a2
PQis
2 2\ 2 2 2
3W1+L>=1_L
a? b2 a? b2

x2 2\ 2 X2 2
(555

a? b2 a? ' b?
x2 yz 2 2x2y2
CW§7$=¢W

d) None of these

The equation of the ellipse whose focus is S(1, —1), directrix the line x — y — 3 = 0 and eccentricity 1/2, is
a)7x*+2xy+7y>—10x+10y+7=0

b)7x2+2xy+7y*+7=0
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Q) 7x*+2xy+7y*+10x—10y—-7=0
d) None of these
252. If the slope of the focal chord of y? = 16x is 2, then the length of the chord is

a) 22 b) 24 c) 20 d) 18
253. The radius of any circle touching the lines 3x — 4y +5=0and 6x — 8y —9 =0is
a) 1.9 b) 0.95 c) 29 d) 1.45

254. If the tangents are drawn to the ellipse x? + 2y? = 2, then the locus of the mid point of the intercept made
by the tangents between the coordinate axes is

1 1 1 x2  y? X2 y?
—+-—=1 —+—=1 4= —+—=
)2x2+4y b)4x2+2y C)2-}_4 1 d)4+2 !

255. The sum of the focal distances from any point on the ellipse 9x? + 16y? = 144 is

a) 3 b) 6 c) 8 d) 4
256. et P be a variable point on the elhpse = + = =1, with foci §; and S,, then coordinates of P such that area

of AS; PS, is maximum, are

V3 V3 b d) None of these
a) (0,b) b)(2 > ) )( 2)

257. The values of « in [0,2 ] so that x? + y? + 2v/sina x + (cos @ — 1) = 0 having intercept on x-axis always
greater than 2 is/are
a) (m/4,3m/2) b) (m/4,m) c) (k/4,51/4) d) [0, ]

258. The locus of the mid point of the line segment joining the focus to a moving point on the parabola y? =
4ax is another parabola with the directrix

a a
a)x=-—a b)x=—§ c)x=0 d)x=§
259.1f (mi,%) ,i =1,2,3,4 are concyclic points, then the value of m; m, ms my is
a)l b) -1 o0 d) None of these
260. The locus of the foot of the perpendicular from the focus upon a tangent to the parabola y? = 4 ax is
a) The directrix b) Tangent at the vertex ¢) x =a d) None of these
261. The focal distance of a point P on the parabola y? = 12x, if the ordinate of P is 6, is
a) 12 b) 6 c)3 d)9

262. If one of the diameters of the circle x? + y? — 2x — 6y + 6 = 0 is a chord to the circle with centre (2, 1),
then the radius of the circle is

a) V3 b) V2 03 d) 2
263. Locus of the point of intersection of perpendicular tangents to the circle x? + y? = 16 is
a)x*+y%=8 b) x? +y2 =32 c) x> +y% =64 d)x?>+y%2 =16

264. If the coordinates of the centre, a focus and adjacent vertex are (2, —3), (3, —3) and (4, —3) respectively,
then the equation of the ellipse is
(=27 +3)?_

a)
4 3
(x-3)? (y-2)
b =1
) 4 * 3
x—2)2 + 3)2
9 ( ) N G +3)° .
8 6
x+2)? —3)2
q) x+2)° O=3°_,
4 3
265. If the circles x? + y? = 9 and x? + y? + 2ax + 2y + 1 = 0 tuoch each other internally, then a is equal to
4 b) 1 4 4
+- = d) —=
a) £ 93 ) -3

266. The locus of a point represented by

_a<t+1> _a(t—l)_
= )Y TU )
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267.

268.

269.

270.

271.

272.

273.

274.

275.

276.

277.

278.

279.

280.

a) An ellipse b) A circle c) A pair of lines d) None of these
The locus of the mid point of the line joining the focus and any point on the parabola y? = 4ax is a
parabola with the equation of directrix as

a
a)x+a=0 b)2x+a=20 c)x=0 d)x=§
2 2
Tangents drawn from the point (c, d) to the hyperbola Z—Z - Z—Z = 1 make angles a and £ with the x-axis. If
tanatanf = 1,then ¢? — d? =
a) a® — b? b) b2 — a? c) a? + b? d) None of these
If P(at?, 2at) be one end of a focal chord of the parabola y? = 4ax, then the length of the chord is
B aft-) ba(t—7) 9 at+) Daft+)
t t t t

Focus of hyperbola is (£3,0) and equation of tangent is 2x + y — 4 = 0, find the equation of hyperbola
a) 4x? — 5y? =20 b) 5x% — 4y? = 20 c) 4x? -5y =1 d)5x? —4y?2 =1
The length of the common chord of the circles x? + y? + 4x + 1 =0andx?> + y2 + 4y — 1 =0

15 d) None of these
a) - b) V15 c) 2V15

2 2
The line x = at? meets the ellipse % + % = 1, in the real points, iff
a) |t <2 b) [t <1 cqlt]| >1 d) None of these
2 2
If% + % = 1 is an ellipse, then length of its latusrectum is
2b? 2a?
a) — b) —
) a ) b

¢) Depends on whethera > borb > a d) None of the above

C,Is acircle of radius 2 touching the x-axis and the y-axis. C,Is another circle of radius >2 and touching
the axes as well as the circleC;. Then, the radius of C, is

a) 6 — 4v2 b) 6 + 4v2 ) 6 —4V3 d) 6 +4v3
The intersection point of the normals drawn at the end points of latusrectum of the parabola x> = —2y is
1 3 1 3 3
—=,—= b)(=,—= 0,1 d)(0,—=
2 (-3-3) (73 9OV (0-3)

The equation of the circle whose one diameter is PQ, where the ordinates of P, Q are the roots of the
equation x? + 2x — 3 = 0 and the abscissae are the roots of the equation y% + 4y — 12 = 0, is
aA)x?+y*+2x+4y—15=0

b)x?+y2—4x—2y—15=0

) x2+y%+4x+2y—15=0

d) None of these

2 2
The locus of the point of intersection of tangents to the ellipse Z—Z + Z—Z = 1 which meet at right angle is

a) Acircle b) A parabola c) An ellipse d) A hyperbola

A circle passes through the origin and has its centre on y = x. Ifitcuts x> + y2 —4x6 y + 10 = 0
orthogonally, then the equation of the circle is

a)x?+y?—x—y=0

b)x?+y?—6x—4y=0

Qx*+y?—2x-2y=0

d)x?+y*2+2x+2y=0

Which of the following is a point on the common chord of the circle x? + y% + 2x — 3y + 6 = Oandx? +
y2+x—8y—13=0?

a) (1,-2) b) (1,4) 0 (1,2) d) (1, —4)
Area of the equilateral triangle inscribed in the circle x* + y2 — 7x + 9y + 5 = 0 is
155 165 175 185
a) ?\Esq units b) ?\Esq units c) ?\/gsq units d) ?\/gsq units
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282.

283.

284.

285.

286.

287.

288.

289.

290.

291.

292.

The equation y? — 8y — x + 19 = 0 represents

a) A parabola whose focus is G, O) and directrix is x = —71
b) A parabola whose vertex is (3,4) and directrix is x = %

¢) A parabola whose focus is (1:3, 4) and vertex is (0,0)

d) A curve which is not a parabola
The two circles

x> +y?—-5=0and

x> +y2—2x—4y—15=0

a) Touch each other externally b) Touch each other internally
¢) Cut each other orthogonally d) Do not intersect
The length of the common chord of the parabolas y? = x and x?> = y and is
b) 1 1
a) 2v2 c) V2 d)—
) 2v2 ) V2 )5

The range of values of ‘a’ such that the angle 8 between the pair of tangents drawn from (a, 0) to the circle
x2+y2=1 satisfies% <6<m,is

a) (1,2) b) (1,V2)

Q) (=VZ,-1) d) (—v2,-1) u (1,V2)

The eccentricity of the hyperbola which passes through (3, 0) and (3v2, 2), is

d) None of these
a) ,/(13) b) ? ) E

If two circles, each of radius 5 unit, touch each other at (1, 2) and the equation of their common tangent is
4x + 3y = 10, then equation of the circle a portion of which lies in all the quadrants, is

a) x2+y?—10x — 10y + 25 =0

b)x?+y2+6x+2y—15=0

) x?+y*+2x+6y—15=0

d)x?+y?+10x + 10y +25=0

If P(at?, 2at,) and Q(atZ, 2at,) are two variable points on the curve y? = 4 ax and PQ subtends a right
angle at the vertex, then t; t, is equal to

a) -1 b) —2 0 -3 d) —4
The number of common tangents to the circles x> + y2 = 4andx? + y2 —6x — 8y + 24 =0'is
a)3 b) 4 c) 2 d1

If a variable tangent of the circle x + y? = 1 intersects the ellipse x> + 2y? = 4 at points P and Q, then
the locus of the point of intersection of tangent at P and Q is
a) A circle of radius 2 unit b) A parabola with focus as (2, 3)

c) An ellipse with eccentricityg d) None of the above

Consider the following statements :

I. Circle x* + y2 —x —y — 1 = 0 is completely inside the circle x? + y? = 2x + 2y —7 =0

II. Number of common tangents of the circles x? + y? + 14x + 12y + 21 = 0 and x? + y? + 2x — 4y —
4=0is4

Which of these is/are correct?

a) Only (1) b) Only (2) c) Both of these d) None of these
If P is any point on the ellipse 9x2 + 36y? = 324 whose foci are S and S’. Then, SP + S'P equals
a) 3 b) 12 c) 36 d) 324
If the polar with respect to y? = 4ax touches the ellipse z—z + ;—z = 1, the locus of its pole is
x? y? x2  B%y? d) None of these
- . = 1 b - — 2,2 + 2.,2 — 1
a) o2 Gda? D) )a2+ P 1 c) a’x* + By
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299.

300.

301.

302.

303.

304.

305.

The equation of the chord of contact of tangents from (1, 2) to the hyperbola 3x? — 4y? = 3 is
x_Y_ x_Y_
a) 3x—16y =3 b)3x—8y—-3=0 c)3 4—1 d)4 3—1

Tangents PT; and PT, are drawn from a point P to the circle x? + y? = a2. If the point P lies on the line
px + qy — r = 0, then the locus of the circumcircle of the triangle P T; T,

T
a)px+qy =7
b) 2px + 2py +7r =20
px+qy=r

dx—p)P+-q?=r?

The locus of the centre of a circle of radius 2 which rolls on the outside of the circle, is x2 + y? + 3x — 6y —
9=0is

a)x?2+y?+3x—6y+5=0 b)x?+y2+3x—6y—31=0

d) None of the above

29
c) x2+y2+3x—6y+7=0

A Basic Terms of Conics is defined by the equations x = —1 + sect,y = 2 + 3 tant. The coordinates of the
foci are

a) (-1 —+/10,2) and (-1 + V10, 2) b) (-1 —+/8,2) and (-1 +/8,2)

) (-1,2 —+/8)and (1,2 + V8) d) (1,2 —+10) and (-1, 2 + V10)

If A and B are two fixed points and P is a variable point such that PA + PB = 4, the locus of P is
a) A parabola b) An ellipse c) A hyperbola d) None of these

If the vertices of an ellipse are (—12,4) and (14,4) and eccentricity 12/13, then the equation of the ellipse
is

(x—4)? (y-17

a =
) 25 T 169 1
x—4)?2 (y—-17
b —
) o t7 25 =1
—1)2 — 4)2
9 x-1D* -4 _ 1
169 25
(x+1)? (y+4)>?
d _
) 169 T 25 1

2 2
If C is the centre of the ellipse % + % = 1 and the normal at an end of a latusrectum cuts the major axis in
G,then CG =

a) ae b) a?e? c) ae? d) a?e3

2 2
The locus of the point of intersection of perpendicular tangents to the hyperbola x? - yT =1is

a)x2+y?=2 b) x? + y2 =3 ) x2—y?=3 d)x?+y% =4
The eccentricity of the ellipse represented by the equation 25 x* + 16 y2 — 150 x — 175 = 0 is
a) 2/5 b) 3/5 c) 4/5 d) None of these

Axis of a parabola is y = x and vertex and focus are at a distance v2 and 2+/2 Respectively from the origin.
Then, equation of the parabola is

a) (x—y)*=8(x+y—2) b) (x +y)* =2(x +y—2)

A (x—y)P=4(x+y-2) d)(x+y)?=2(x—y+2)

Let PQ and PS be tangents at the extremities of the diameter PR of a circle of radius r. If PS and RQ
intersect at a point x on the circumference of the circle, then 2r equals

PQ + RS 2PQ.RS
) JPQ.RS b~ ) s Q /@

If the vertex of a parabola is the point (—3,0) and the directrix is the line x + 5 = 0, then its equation is
a) y> =8(x +3) b) x? = 8(y +3) ¢) y?=-8(x+3) d)y? =8(x+5)
The length of the latusrectum of the parabola 169{(x — 1)? + (y — 3)?} = (5x — 12y + 17)?is

Pagel|21



306.

307.

308.
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311.

312.

313.

314.

315.

316.

317.

318.

319.

320.

a) 14/13 b) 12/13 c) 28/13 d) None of these

If P is a point on the parabola y? = 4 ax such that the subtangent and subnormal at P are equal, then the
coordinates of P are

a) (a,2a) or (a,—2a)

b) (2a,2v?2 a) or (2a, —2v2 a)

c) (4a,—4a) or (4a,4a)

d) None of these

In the normal at the end of latusrectum of the ellipse Z—j + Z—z = 1 with eccentricity e, passes through one
end of the minor axis, then

a)el(1+e?)=0 b)e?(1+e?) =1 c) e?(1+e?)=-1 d)e?(1+e?)=2

The pole of a straight line with respect to the circle x? + y? = a? lies on the circle x? + y? = 9a2. If the
straight line touches the circle x? + y? = r?, then

a) 9a% =12 b) 9r% = a2 c) r? =a? d) None of these
The equation of the latusrectum of the parabola x? + 4x + 2y = 0, is equal to
a)2y+3=0 b) 3y =2 c)2y=3 d)3y+2=0

If the normal at any point P on the ellipse cuts the major and minor axes in G and g respectively and C be
the centre of the ellipse, then

a) a®(CG)? + b?*(Cg)?* = (a®? — b?)? b) a?(CG)? — b?(Cg)?* = (a? — b?)?
c) a?(CG)? — b?*(Cg)?* = (a* + b?)? d) None of the above
The value of m, for which the line y = mx + 253—\/5 is a normal to the conic E - 3;72 =1,is
2 V3 d) None of these
a) +— b) +v3 c) +-=
) 7 )+ ) + >
Equation of the latusrectum of the ellipse 9x2 + 4y? — 18x — 8y — 23 = 0 are
a) y = +V5 b)y = +V5 Jy=1+V5 dy=-1+v5

The number of circles belonging to the system of circles 2(x? + y?) + Ax — (1 + 22)y — 10 = 0 and
orthogonal to x + y2 + 4x + 6y + 3 =0, is

a) 2 b)1 o0 d) None of these

The length of the semi-transverse axis of the rectangular hyperbola xy = 32 is

a) 32 b) 16 c) 64 d)8

If y = 2x + 3 is a tangent to the parabola, y? = 24 x, then its distance from the parallel normal is

a) 5V5 b) 10v5 c) 15V5 d) 3vV5

If P(a, B) is a point on the ellipse Z—i + Z—i = 1 with foci S and S’ and eccentricity e, then area of ASPS’ is

a) aeya? — a2 b) bey/b? — a? ) aeyb? — a? d) bey a? — a?

If a circle passes through the point (1, 2) and cuts the circle x? + y? = 4 orthogonally, then the equation of
the locus of its centre is

a)x?+y?—3x—-8y+1=0 b)x?+y2—2x—6y—7=0

c)2x+4y—-9=0 d)2x+4y—-1=0

Three sides of a triangle have the equations L, = y — m,x — ¢, = 0,r = 1,2,3. If 4, 4, v are non-zero real
numbers such that A L, Lz + uLsL; + v L1 L, = 0 represents the circumcircle of the triangle, then

a) A(my, + mg) + u(ms + my) + vimy + my) =0

b) A(mymz — 1) + u(mymy; — 1) + v(mym, — 1) =0

c) Both (a) and (b) hold together

d) None of these

The distinct points A(0,0), B(0,1),C(1,0) and D(2a, 3a) are concyclic, then

a) ‘a’ can attain only rational values b) ‘a’ is irrational

c) Cannot be concyclic for any ‘d’ d) None of the above

For the given circles x? + y? — 6x — 2y + 1 = 0andx? + y? + 2x — 8y + 13 = 0, which of the following is
true?
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321.

322.

323.

324.

325.

326.

327.

328.

329.

330.

331.

332.

333.

334.

335.

336.

a) One circles lies inside the other b) One circle lies completely outside the other

c) Two circles intersect in two points d) They touch each other externally
The eccentricity of the ellipse 9x2 + 5y — 18x — 20y — 16 = 0 is

1 2 3 d) 2
a) 2 b) 3 c) 5

The normal to the parabola y? = 8x at the point (2, 4)meets the parabola again at the point
a) (—18,—-12) b) (—18,12) c) (18,12) d) (18,-12)
. . . . o , 3 3
To which of the following circles, the line y — x + 3 = 0 is normal at the point (3 + 7 ﬁ) ?
2

9 (x-3-2) +(y-2) =9
V2 V2
3\’ 342
b) (x—ﬁ> +<y—ﬁ) =9
Ax?+(y—-3)2=9
d(x-3)2+y%2=9
The point on the curve 3x? — 4y? = 72, which is nearest to the line 3x + 2y — 1 = 0, is

a) (6,3) b) (6,—3) c) (6,6) d) (6, 5)

The equation of the mirror that can reflect all incident rays from origin parallel to y-axis is

a) x2 = 4a(y + a) b) y? = 4a(x + a) c) y? = —4a(x — a) d) None of these

For the two circles x? + y? = 16 and x? + y? — 2y = 0 there is/are

a) One pair of common tangents b) Only one common tangent

c) Three common tangents d) No common tangent

The point on the curve y? = ax the tangent at which makes an angle of 45° with x-axis will be given by
a) (a/2,a/4) b) (—a/2,a/4) c) (a/4,a/2) d) (—a/4,a/2)

The equation of hyperbola whose foci are (2, 4) and (—2,4) and eccentricity is g, is
x? (y—4)* 1

a xz— —4-225 b) - _ <
) (v ) )9 - 7
0) ﬁ_y_z :l d) None of these

9 7 4

If the line Ix + my + n = 0 intersects the curve ax? + 2hxy + by? = 1 at P and Q such that the circle with
PQ as a diameter passes through the origin, then [? + m? =

a) n®(a + b) b) n?(a + b)? c) n*(a* — b?) d) n*(a? + b?)
One of the diameter of the circle x? + y? — 12x + 4y + 6 = 0 is given by
a)x+y=0 b)x+3y =0 cx=y d)3x+2y=0
The length of the latusrectum of the parabola x? —4x — 8y + 12 =0 is
a) 4 b) 6 c) 8 d) 10
The coordinates of a point on the parabola y? = 8 x whose focal distance is 4, are
a) (1/2,%2) b) (1, +2vV2) c) (2,14) d) None of these
The eccentricity of the conic 36x% + 144y? — 36x — 96y — 119 = 0 is
V3 1 V3 1
a) - b) 3 c) - d) 73
If the tangent and normal at any point P of a parabola meet the axes in Tand G respectively, then
a) ST # SG = SP b) ST — SG # SP c) ST = SG = SP d) ST = SG - SP
The tangents to the hyperbola x? — y? = 3 are parallel to the straight line 2x + y + 8 = 0 at the following
points:
a) (2,1),(1,2) b) (2, 1), (~2,1) 0) (=2,-1),(1,2) d) (-2,-1), (-1,-2)

The equation of the tangents to the ellipse 4x? + 3y? = 5, which are parallel to the line y = 3x + 7 are

a) — 3+ 155 b) — 3t 155 c) s 95 d) None of these
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337. Tangent to the ellipse ;C_: + 31'—; = 1 having slope — % meet the coordinate axes in 4 and B. Find the area of
the AAOB, where O is the origin
a) 12 sq unit b) 8 sq unit c) 24 sq unit d) 32 sq unit

338. If the straight line lx + my + n = 0 touches the parabola, y? = 4ax, then
a) nm = al? b) nl = am? c) nl =am d) ml = an?

339.1f3x + y + k = 0 is a tangent to the circle x? + y? = 10, the values of k are
a) +7 b) 45 c) £10 d) £9

340. The area of the triangle formed by the lines x + y = 0,x — y = 0 and any tangent to the hyperbola x? —
y? =a?is
a) 4a? sq. units b) 3a? sq. units c) 2a? sq. units d) a? sq.units

341. The values of A so that the line 3x — 4y = A touches x? + y2 —4x — 8y — 5 = 0O are
a) —35,15 b) 3,-5 c) 35,—15 d)-3,5

342. The common chord of x? + y? — 4x — 4y = 0 and x? + y? = 16 subtends at the origin an angle equal to
a) = b) % 93 a5

343. The distance between the foci of an ellipse is 16 and eccentricity is 1/2. Length of the major axis of the
ellipse is
a) 8 b) 64 c) 16 d) 32

344. The centres of three circles x> + y2 = 1,x* + y2 + 6x — 2y = 1,x* + y?> — 12x + 4y = 1l are
a) Collinear b) Non-collinear ¢) Nothing to be said d) None of these

345.

2 2
If the normal at the end of latusrectum of the ellipse Z—Z + 2’—2 = 1 passes through (0, —b), then e* +

e?(where e is eccentricity) equals
a)l
) b) VZ 9

346. The equation of the pair of asymptotes of the hyperbola xy — 4x + 3y = 0 is
a)xy—4x+3y—-1=0
b)xy—4x+3y—-10=0
)xy—4x+3y—12=0
d) None of these
347. On the ellipse 4x? + 9y? = 1 the point at which the tangent are parallel to 8x = 9y are

9G53 w(E)eE-D)  9(-5-3) (=5 -5)or (5:5)

348. If roots of quadratic equation ax? + 2bx + ¢ = 0 are not real, then ax? + 2bxy + cy? +dx +ey+f =0
represents a/an
a) Ellipse b) Circle c) Parabola d) Hyperbola

349. The equation of the hyperbola whose vertices are at (5,0) and (=5, 0) and one of the directrices is x = %,

d)

V5 -1 V5 +1
2 2

is

2 2 2 2

x y x y x2  y? x2  y?
a) s o4 b)5z o = 1 0)—-—-=1 d—-="—=1
)25 24 )24 25 16 25 )5 16
350. . . . . . x2 4 5 . 1
The radius of the circle passing through the foci of the ellipse S Tyt = 1 and having its centre at (E’ 2),
is
7
a) V3 b)3 ) Viz @)
351 The directrix of the hyperbola %2 - yTZ =1is
6 b 6 9 q 9
a = — X = — C = — X = —
V=75 V¥ =T G =75

352. If the line y = 7x — 25 meets the circle x? + y? = 25 in the points 4, B, then the distance between A and B
is
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353.

354.

355.

356.

357.

358.

359.

360.

361.

362.

363.

364.

365.

366.

367.

a) V10 b) 10 ) 5v2 d)5

Sides of an equilateral A ABC touch the parabola y? = 4x, then the points 4, B and C lie on

a) y2 = (x + a)? + 4ax b) y? = 3(x + a)? + ax

c) y2 =3(x + a)? + 4ax d)y?=(x+a)®+ax

A tangent to the ellipse x? + 4y? = 4 meets the ellipse x? + 2y? = 6 at P and Q. The angle between the
tangent at P and Q of the ellipse x? + 2y? = 6 is

T b T T d T
23 )3 97 )%
The equation of the tangents to the circle x? + y? = 4, which are parallel to x + 2y + 3 = 0, are
a)x—2y=2 b)x +2y = +2V3 c) x +2y = +2v5 d)x -2y = +2v5

Tangents are drawn at the ends of any focal chord of the parabola y? = 16x. Then which of the following
statements about the point of intersection of tangents is true

a) Its abscissae is independent of the extremities of the focal chord

b) Its ordinate is independent of the extremities of the focal chord

c) Itis at a distance of 8 units from the vertex of the parabola

d) It is at a distance of 16 units from the focus of the parabola

2 2
The locus of points whose polars with respect to the ellipse z—z + 2’—2 = 1 are at a distance d from the centre

of the ellipse, is

x2 y? 1 x2 y? 1 x2 y? 1 d) None of these
S ) . 9l L oL )
a?  b? d? a*  b* d? a?  b? d*
If x = my + cis a normal to the parabola x? = 4 ay, then the value of c is
3 3 2a a 2a a
a) —2am-—am b) 2am + am ———-— d—+—
m m m m
If the line y = 2x + A be a tangent to the hyperbola 36x? — 25y% = 3600, then 1 is equal to
a) 16 b) —16 c) £16 d) None of these
The number of common tangents to the circles x> + y2 —x = 0,x2 + y> + x = 0 is
a) 2 b) 1 c) 4 d) 3

Equation of the circle through the origin and making intercepts of 3 and 4 on the positive sides of the axes
is
a)x?+y2+3x+4y=0
b)x?2+y24+3x—4y=0
A)x?+y?+3x—4y=0
d)x?+y2—-3x+4y=0
The straight line y = mx + c cuts the circle x? + y? = a? in real points if
a) Ja?(1+m?) <c b) Ja?2(1-m?) <c c)Jat(1+m?)>c¢ d){a?(1-m?)>c¢
If the chords of contact of tangents from two points (x;,y;) amd (x;,y,) to the hyperbola 4x? — 9y? —
36 = 0 are at right angles, then %is equal to
9 9 81 81
a) 1 b) 7 c) T d) ~Te
The condition for the coaxial system x? + y? + 2Ax + ¢ = 0, where 1 is a parameter and c is a constant to
have distinct limiting points, is

a)c=0 b)c <0 cJc=-1 d)c>0

On the ellipse 2x% + 3y? = 1 the points at which the tangent is parallel to 4x = 3y + 4, are
2 1 2 1 2 1 2 1

) (mmoCm-m) 0 -z m) o (m - )

2 1 3 2 32
@<—a—§ @) (-2-3)or(3.2)
The locus of the middle points of the chords of the parabola y? = 4ax, which passes through the origin is
a) y? = ax b) y? = 2ax ) y? = 4ax d) x? = 4ay

2 2
The eccentricity of an ellipse % + % = 1 whose latusrectum is half of its major axis is
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a)i b) z C)ﬁ d) None of these
V2 3 2

368. On the parabola y = x?, the point at least distance from the straight line y = 2x — 4 is

a) (1,1) b) (1,0) ¢ (1,-1) d) (0,0)
369. For the curve 7x% — 2y? + 12xy — 2x + 14y — 22 = 0 which of the following is true?

a) It is an hyperbola with eccentricity v/3

b) It is an hyperbola with directrix 2x + y —1 =0

¢) Itis an hyperbola with focus (1,2)

d) All of the above
2 2
370. i e, is the eccentricity of the ellipse 91(—6 + ;’—5 = 1 and e, is the eccentricity of the hyperbola passing through
the foci of the ellipse and e, e, = 1, then equation of the hyperbola is
x?  y? x2  y? x?  y? d) None of these
Y 4 ) e A 9 Y _4 )
9 16 16 9 9 25
371. The tangent to the parabola y? = 16x, which is perpendicular toaliney —3x — 1 = 0, is
a)3y+x+36=0 b)3y—x—-36=0 x+y—36=0 dx—-y+36=0

372. The locus of appoint which moves so that the ratio of the length of the tangents to the circles x? + y? +
4x+3=0andx?* +y?>—6x+5=0is2:3,is

a) 5x2 +5y2 —60x +7 =0 b) 5x2 + 5y2 + 60x —7 =0
c) 5x2 +5y2 —60x —7 =0 d)5x% +5y2+60x +7 =0
373. The equation of normal of x> + y? —2x + 4y —5=0at (2,1) is
a)y=3x—-5 b)2y =3x—4 y=3x+4 dy=x+1

374. If the abscissa and ordinates of two points P and Q are roots of the equations x? + 2ax — b?> = 0 and y? +
2py — q? = O respectivaly, then the equation of the circle with PQ as diameter, is
a) x2+y?+2ax+2py—b*—q*=0
b) x? + y? —2ax + 2py + b* + q* =0
c) x2+y?—2ax—2py—b*—q*=0
d)x?+y?+2ax+2py+b*+4q*=0
375. The angle between the pair of tangents drawn from the point (1,1/2) to the circle x? + y? + 4x + 2y —

4=0,is
4 4 3
a) cos 1= b) sin™! = c) sin™1= d) None of these
5 5 5
2 2
376. Suppose S and S’ are foci of the ellipse ;—5 + 31’—6 = 1. If P is a variable point on the ellipse and if A is area of
the triangles PSS’, then the maximum value A is
a) 8 b) 12 c) 16 d) 20
377. The length of the latusrectum of the ellipse 3 x? + y? = 12 is
a) 4 b) 3 )8 d) 4/v3
378. Centre of circle whose normal’s are x> — 2xy — 3x + 6y = 0, is
3 3 3 d) None of these
2 % (3-3) 9 (z2)
2) (3 2) 133 AV
379. The focus of the parabola y = 2x? + x is
) 00 (33) )(-39) (-3
a 4 Y C — — 75
2'4 4 4’8

380. The centre of the circle, which cuts orthogonally each of the three circles x* + y% + 2x + 17y + 4 = 0 and
x> +y2+7x+6y+11=0x2+y?—x+22y+3=0,is
a) (3,2) b) (1,2) ) (2,3) d) (0,2)

381. If I denotes the semi-latusrectum of the parabola y? = 4ax and SP and SQ denote the segments of any
focal chord PQ, S being the focus, then SP, [ and SQ are in the relation
a) AP b) GP c) HP d)1? = SP% + 5Q?

382. The number of the tangents that can be drawn from (1,2) to x? + y? = 5, is
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383.

384.

385.

386.

387.

388.

389.

390.

391.

392.

393.

394.

395.

396.

397.

398.

399.

a) 1 b) 2 c)3 d)o
The difference in focal distance of any point on the hyperbola E - % =1is

a) 8 b) 9 o0 d)6
The equation of the circle of radius 3 that lies in the fourth quadrant and touching the lines x = 0and y =
Ois

a)x*+y’—6x+6y+9=0 b)x*+y*—6x—6y+9=0

A x?+y’+6x—6y+9=0 d)x?+y>+6x+6y+9=0

If t is the parameter for one end of a focal chord of the parabola y? = 4 ax, then its length is
1\ 1\ 1 1

a)a<t+—> b)b(t——) C)a(t+—) d)a(t——)
t t t t

The number of points with integral coordinates (2a, a — 1) that fall in the interior of the larger segment of
the circle x? + y2 = 25 cut off by the parabola x? + 4y = 0, is

a)l b) 2 c)3 d) None of these

The radius of the larger circle lying in the first quadrant and touching the line 4x + 3y — 12 = 0 and the
coordinate axes, is

a) 5 b) 6 c)7 d) 8
The equation of a directrix of the ellipse T—Z + g =1is
a) 3y = 15 b)y = 45 c) 3y = %25 d)y=43

If a circle passes through the point (a, b) and cuts the circle x> + y? = p? orthogonally, then the equation
of the locus of its centre is

a)2ax+2by—(a?+b*+p?) =0

b)2ax+2by—(a®?—b*+p?) =0

A x*+y*—3ax—4by+(@*+b*—p*) =0

d)x?+y?—2ax—3by+(a*—-b*—p?) =0

The parametric representation of a point of the ellipse whose foci are (3, 0) and (—1,0) and eccentricity
2/3is

a) (1 + 3 cos 6,V3 sin B) b) (1 + 3 cosBH, 5sin0)
¢) (1+3cosB,1+V5sin0) d) (1 + 3 cos 6, V5 sin 0)
Which of the following equations gives circle?
a)r =2sin0 b)r?cos 20 =1
c) r(4cos®+5sinB) =3 d) 5 =r(1 + V2 cos 0)
The equation of the chord of the circle x? + y? = 81, which is bisected at the point (—2, 3), is
a)3x—y=13 b) 3x —4y =13 c) 2x—3y =13 d)2x —3y=-13
The circles x? + y2 + x + y = 0 and x* + y? + x — y intersect at an angle of
s T I T
s b7 93 3
If% + % = /2 touches the ellipse Z—i + Z—i = 1 then the eccentric angle of the point of contact is equal to
a) 0° b) 90° c) 45° d) 60°
Area of the circle in which a chord of length v2 makes an angle 7/2 at the centre is
a)m/2 b)2n am d)m/4

If the chord of contact of tangents from a point P to the parabola y? = 4ax touches the parabola x? = 4by,
then the locus of P is a/an

a) Circle b) Parabola c) Ellipse d) Hyperbola
If 2x + y + k = 0 is a normal to the parabola y? = —8x, then the values of k is
a) —16 b) —8 c) —24 d) 24

The equation of circle touches the line x = y at origin and passes through the point (2, 1) isx? + y% + px +
qy = 0. Then p, q are

a) —=5,-5 b) =5,5 c) 5 -5 d) None of these

If the line x + y — 1 = 0, is a tangent to the parabola y? — y + x = 0, then the point of contact is
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a) (0,1) b) (1,0) c) (0,—-1) d) (—=1,0)
400. A variable chord is drawn through the origin to the circlex? + y? — 2ax = 0. The locus of the centre of the
circle drawn on this chord as diameter is

a)x?+y*4+ax=0 b)x?+y?—ax=0 Ax?+y>+ay=0 d)x?+y2—ay=0
401. The centre of the ellipse (x+3;—2)2 + (XI:)Z =1is

a) (0,0) b) (1,1) 0) (1,0) d) (0,1)
402. The equation of the directrix of (x — 1)? = 2(y — 2)is

a)2y+3=0 b)2x+1=0 c)2x—1=0 d)2y—-3=0
403. The point of contact of the line x — 2y — 1 = 0 with the parabola y? = 2(x — 3), is

a) (5,2) b) (5,—2) d) (2,5) d) (5,3)

404. The equation of the hyperbola whose directrix x + 2 y = 1, focus (2,1) and eccentricity 2 is
a)x?+16xy—11y2—12x+6y+21=0
b)x?—16xy—11y?2—12x+6y+21=0
) x?—4xy—y2—12x+6y+21=0
d) None of these
405. Locus of mid point of any focal chord of y? = 4ax is
a) y2 = alx — 2a) b) y? = 2a(x — 2a) c) y?> =2a(lx — a) d) None of these
406. The angle between the pair of tangents drawn from the point (1, 2) to the ellipse 3x? + 2y? = 5, is
a) tan"1(12/5) b) tan_1(6/\/§) c) tan_1(12/\/§) d) tan"1(6/5)
407. If the foci of an ellipse are (+v/5, 0) and its eccentricity is v5/3, then the equation of the ellipse is
a) 9x? + 4y? =36 b) 4x? + 9y? = 36 c) 36x% +9y? =4 d) 9x? +36y% =4
The locus of the mid-points of chords of the ellipse Z—i + 2’—2 = 1 that touch the circle x* + y? = b2, is
x2 2\%2 2 2
2) <? * Z‘) =t
x2 2\ 2 x2 2
b) (E%—Z) _p? <F+z—4>

x2 yz2 X2 y?
9 <E+ﬁ> :“2<E+ﬁ>

d) None of these
409. The equations of the normal at the ends of the latus rectum of the parabola y? = 4ax are given by
a)x?—y?—6ax+9a?>=0
b)x?—y?—6ax—6ay—6ay+9a’=0
Qx*—y*—6ay+9a*=0
d) None of these
410. The value of k, if (1, 2), (k, —1) are conjugate points with respect to the ellipse 2x% + 3y? = 6, is

408.

a) 2 b) 4 c)6 d) 8
411. x2 yr
The angle between the asymptotes ofﬁ —= 1 is equal to
b a a b
-1 -1(_ -1(Z -1
a) 2tan (E) b) tan ( b) c) 2tan ( b) d) tan (E)
412. (x+2)?

The eccentricity of the conic —— + (y—1?=14is

7 6 V3 6
a)\g b) 7 6)7 d)ﬁ

413. The circle x2 + y? = 4 cuts the circle x> + y> + 2x + 3y — 5 = 0 in A and B. Then the equation of the
circle on AB as diameter is
a) 13(x> +y?)—4x—6y—-50=0
b)9(x2 +y?)+8x—4y+25=0
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414,

415.

416.

417.

418.

4109.

420.

421.

422,

423.

424,

425.

426.

Q) x2+y2—5x+2y+72=0

d) None of these

If Bis the angle between the tangents from (—1, 0) to the circle
x? +y% —5x + 4y — 2 = 0, then 0 is equal to

a) 2tan~?! (Z) b) tan™? (Z) ) 2cot™! (Z) d) cot™! (Z)
4 4 4 4
The equation to the circle having y = mx as a diameter where y = mx is a chord of the circle, through the
origin, of radius a and having the x-axis as diameter is
a) (1+m?)(x? +y2?) —2alx+my) =0
b) (1 —m?)(x? + y?) — 2a(x + my) =0
) 1+m?)(x? +y2) +2alx +my) =0
d) None of these
A triangle ABC of area A is inscribed in the parabola y? = 4ax such that A is the vertex and BC is a focal

chord of the parabola. The difference of the ordinates of B and C is

2A A 2a3 2 A?
a a A a

x2
a2

Let S, S’ be the foci and BB’ be the minor axis of the ellipse = + 2’—2 = 1.If £BSS' = 0, then the eccentricity
e of the ellipse is equal to

a) sinf@ b) cos 6 c) tanf d) cot 6

An isosceles right angles triangle is inscribed in the circlex® + y# = r2. If the coordinates of an end of the
hypotenuse are (a, b), the coordinates of the vertex are

a) (—a,—b) b) (b, —a) c) (b, a) d) (=b,~a)

If (—3, 2) lies on the circle x? + y2 + 2gx + 2fy + ¢ = 0 which is concentric with the circle x? + y? +

6x + 8y — 5 = 0, then c is equal to

a) 11 b) —11 c) 24 d) 100

2

2
Let S and S’ be two foci of the ellipse Z—Z + Jb% = 1. If the circle described on SS’ as diameter touches the

ellipse in real points, then the eccentricity of the ellipse is

2 V3 1 1
a) = b) — c) = d)—=
) NG ) > ) 7z ) 7
The distance between the chords of contact of the tangent to the circle x* + y? + 2gx + 2fy + ¢ = 0 from
the origin and the point (g, f), is

) 9% + f? b) (g2 4 £2 )M d)&
o 20T 9 gy 2o+

If P(—1,—3) is a centre of similitude for the circles x* + y? = 1 and x? + y? — 2x — 6y + 6 = 0, then the
length of the common tangent through P to the circles is

a) 2 b) 3 c) 4 d) 5

The equation x? + y2 — 2x — 2 2y — 8 = O represents a system of circles, A being a parameter, passing
through two fixed points P and Q. The circle on PQ as a diameter, is

a)x?+y2—-2y=0

b)x2+y2—-2x—-8=0

) x*+y*—2y=8

d)x*+y*—2x—-2y =8

The radius of the circle x* + y2 + 4x + 6y + 13 = 0 is

a) V26 b) V13 c) V23 d)0

If the vertex of a parabola is (0,2) and the extremities of latusrectum are (—6,4) and (6,4), then, its
equation is

a)x?—4y+8=0 b)x*+4y—-8=0 Q)x?—8y+16=0 d)x>?+8y—-16=0
One of the diameters of the circle x? + y? — 12 x + 4y + 6 = 0 is given by
a)x+y=0 b)x+3y=0 x=y d)3x+2y=0
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441.

The equation of the director circle of the hyperbola 9x% — 16y? = 144 is

a)x2+y2=7 b)x?+y2=9 Q) x> +y%2=16 d)x? +y? =25
Aline is drawn through a fixed point P(a, ) to cut the circle x? + y? = r? at A and B. Then, PA - PB is
equal to

a) (a+p)?—r? b) a? + % — r? Q) (@a—p)?+r? d) None of these

If (a, B) is a point on the chord PQ of the circle x? + y? = 25, where the coordinates of P and Q are (3, —4)
and (4,3) respectively, then

a)3<a<4and—-4<p<3

b)-4<a<3and3<fB<4

cJa=3and—4<pB<4

d) None of these

The parabola y? = 8x and the circle x? + y? = 2

a) Have only two common tangents which are mutually perpendicular

b) Have only two common tangents which are parallel to each other

c) Have infinitely many common tangents

d) Does not have any common tangent

A parabola is drawn with focus at (3, 4) and vertex at the focus of the parabola y? — 12x — 4y + 4 = 0. The
equation of the parabola is

a)x?—6x—8y+25=0 b) y? —8x — 6y + 25 =0
c)x?—6x+8y—25=0 d)x?+6x—8y—25=0

The foci of the ellipse, 25(x + 1)? + 9(y + 2)? = 225 are at,

a) (—-1,2) and (-1, -6)

b) (—2,1) and (—2,6)

¢) (-1,-2)and (-2,-1)

d) (=1,-2)and (—1,-6)

Radius of circle in which a chord length v2 makes an angle % at the centre, is

a) 1l 3 d) None of these
) b) V3 SRE )

If the focus and vertex of a parabola are the points (0,2) and (0,4) respectively, then its equation is

a)y?=8x+32 b) y? = —88 x + 32 c) x> +8y =32 d)x? -8y =32

The foci of an ellipse are (0, +6) and the equations of the directrices are y = +9. The equation of the
ellipse is

a) 5x? +9y? = b) 2x% — 6y? = 28 c) 6x2 +3y? =45 d) 9x2 + 5y% =180
The point of intersection of tangents at the ends of the latusrectum of the parabola y? = 4x, is equal to
a) (1,0) b) (=1,0) c) (0,1) d) (0,-1)

If a variable circle x? + y? — 2ax + 4ay = 0 intersects the hyperbola xy = 4 at the points (x;,y;) =

. (X1t XzHX +Y+y3+Y4\ .
1,2,3,4,thenlocusofthepomt( L 24 3t N1 y24y3 y“) is

a)y+2x=0 b)y—-2x+5=0 cJy—2x=0 d)y+4x—-7=0
The equation 13[(x — 1)? + (y — 2)?] = 3(2x + 3y — 2)? represents

a) Parabola b) Ellipse c) Hyperbola d) None of these

The equation of the circle of radius 5 in the first quadrant which touches x-axis and the line 4y = 3x is
a)x?+y?—24x—y—25=0 b) x% + y2 —30x — 10y + 225 =0

) x?+y?—16x—18y+64 =0 d)x? +y?—20x— 12y + 144 =0

AB, AC are tangents to a parabola y? = 4ax; p,, p,, p; are the lengths of the perpendiculars from 4, B, C on
any tangent to the curve, then p,, pq,p; are in

a) AP b) GP c) HP d) None of these
A circle cuts rectangular hyperbola xy = 1 in the points (x,, y,-),r = 1,2, 3,4, then

a) y1Y2Y3Ys =1 b) x1x5x3%4 = 1

C) X1X2X3X4 = Y1Y2Y3Ya = —1 d) y1y2y3ys =0
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442. If the line y = 3 x + A touches the hyperbola 9 x? — 5 y? = 45, then the value of 1 is

a) 36 b) 45 c)6 d) 15
443. The equation of the circle touching x = 0,y = 0and x = 4 is
a)x?+y?—4x—4y+16=0 b)x?+y2—8x—-8y+16=0
Q) x?+y?+4x+4y—4=0 d)x?+y?—4x—4y+4=0
444, A, B, C and D are the points of intersection with the coordinate axes of the lines ax + by = ab and bx +
ay = ab, then
a) A4, B, C, D are concylic b) A, B, C, D form a parallelogram
c) A4,B,C,D from arhombus d) None of the above
445, The condition for a line y = 2x + ¢ to touch the circle x? + y? = 16 is
a)c=10 b) ¢? =80 c)c=12 d)c? =64
446. ¢ (\/g)bx + ay = 2ab touches the ellipse Z—i + i—j = 1, then eccentric angle ¢ is
s T I s
a) 5 b) 7 ) 3 d) 3
447, . . . T S
The equation of the ellipse whose foci are at (£2, 0) and eccentricity is o is 7t =1.Then,
a) a? =16,b%? =12 b)a? = 12,b%? = 16 c) a’> =16,b> =4 d)a®?=4,b2=16
448. In the standard form of an ellipse sum of the focal distances of a point is
a)l b) —2a c) 2a d) None of these
449. The number of common tangents to the circles x? + y> —y =0and x?* + y> + y = 0 is
a) 2 b) 3 o0 d)1

450. If asymptotes of a hyperbola are at 90°, then
a) Eccentricity is V2
b) Eccentricity is 2
¢) Eccentricity depends on equation of asymptotes
d) None of the above
451. The centre of a circle is (2, —3) and the circumference is10m. Then, the equation of the circle is

a)x’+y*+4x+6y+12=0 b)x*+y?—4x+6y+12=0
A)x?+y?—4x+6y—12=0 d)x?+y?—4x—-6y—12=0
452. The equation of the pair of straight lines parallel to x-axis and touching the circle x? + y? — 6x — 4y —
12 =0,is
a)y’?—4y—21=0 b)y?+4y—21=0 )y’ —4y+21=0 d)y*+4y+21=0
453. The equation y? — 8y —-x + 19 = 0 represents
a parabola whose focus is G, 0) and directrix is a parabola whose vertex is (3, 4) and directrix is
a) -1 by _nu
X = T X = 2
a parabola whose focus is (E, 4) and vertex is (0, d) a curve which is not a parabola
c
0)
454. Centre of circle whose normals are x? — 2xy + 3x + 6y = 0, is
3 3 3
a) <3’ E) b) (3’ _ E) J (E' 3) d) None of these

455. If the normal at (1,2) on the parabola y? = 4 x meets the parabola again at the point (t2, 2t), then the
value of t is

a) 1 b) 3 c) -3 d)1
456. The locus of the point of intersection of the straight lines z + % = Aland g - % = % (A is avariable) is
a) A circle b) A parabola c) An ellipse d) A hyperbola

457. The equation of the hyperbola whose foci are (6, 5), (—4, 5) and eccentricity 5/4, is
—_1)2 _c)2
NCER R

1
16 9
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x“y°
T

(x—1? (y-57
)16_9 =-1

d) None of these
458. The directrix of the parabola x? — 4x — 8y + 12 = 0 is

a)y=0 b)x =1 gy=-1 d)x=-1
459. The locus of the vertices of the family of parabolas y = % + a;—x —2ais
3 35 64 105
= — b = — = — d -
Axy =g )%y =T %y =105 V¥ =5

460. The limiting points of coaxial-system determined by the circles x?> + y2 + 5x + y + 4 = 0 and x? + y2 +
10x —4y —1=0are
a) (0,3)and (2,1) b) (0,—3) and (—2,—-1)
¢) (0,3) and (1, 2) d) (0,—3)and (2,1)

2 2
461 £ the tangent at any point P on the ellipse Z—z + 3;—2 = 1 meets the tangents at the ends B and B’ of minor

axis at L and L' respectively, then BL - B'L' =
a) a? b) b? c) a? + b? d) a? — b?
462. The equation of the ellipse (referred to its axes as the axes of x and y respectively) which passes through

the point (—3,1) and has eccentricity \E, is

a)3x>+6y%2=33 b)5x% +3y% =48 c) 3x2+5y%=32 d) None of these

463. The locus of the point which moves such that the ratio of its distance from two fixed point in the plane is
always a constant k(< 1) is
a) hyperbola b) ellipse c) straight line d) circle

464. The equation % + & = 1 represents
a) A hyperbolaif k < 8
b) An ellipseif k > 8
c) Ahyperbolaif 8 < k <12
d) None of these
465. The straight lines joining the origin to the points of intersection of the line 4x + 3y = 24 with the curve
(x—3)2+(y—4)?2=25
a) Are coincident
b) Are perpendicular
c) Make equal angles with x-axis
d) None of these

466. The value of k so that x? + y% + kx + 4y + 2 = 0 and 2(x? + y?) — 4x — 3y + k = 0 cut orthogonally, is

10 8 10 8
V3 b)-3 V3 D3
467. The diameter of 16 x? — 9 y2 = 144 which is conjugateto x = 2 y is
gyl by - 2% o x 167 Bx =32
9 9 9 9
468. The radius of the circle passing through the point P(6, 2) and two of whose diameter are x + y = 6 and
x+ 2y =4,is
a) 4 b) 6 c) 20 d)+/20

469. The total number of tangents through the points (3, 5) that can be drawn to the ellipses 3x? + 5y% = 32
and 25x% + 9y? = 450 is

a) 0 b) 2 c)3 d) 4
470. If a point (x,y) = (tan 6 + sin 6, tan 6 — sin 6), then locus of (x, y) is
a) (x?y)?° + (xy?)?® =1 b) x? — y? = 4xy
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c) (x? —y?)2 = 16xy d) x2 — y? = 6xy
471. The latusrectum of the ellipse 9x2 + 15y% = 144 is

a) 4 11 7 9
b) — c) = d) -
) 4 ) 2 )2
472.1f the tangents are drawn to the circle x? + y2? = 12 at the point where it meets the circle x? + y? — 5x +
3y — 2 = 0, then the point of intersection of these tangents is

a) (6,—6) b) (6,18/5) c) (6,—18/5) d) None of these
473. The difference of the focal distances of any point on the hyperbola is equal to its
a) Latusrectum b) Eccentricity c) Transverse axis d) Conjugate axis

474. Equation of the hyperbola whose vertices are (+3,0) and foci at (£5, 0), is
a) 16x% —9y? = 144 b) 9x2 — 16y% = 144 ) 25x2 —9y? =225 d) 9x? — 25y% = 81

475. The tangent at point P on the ellipse Z—i + z—i = 1 cuts the minor axis in Q and PR is drawn perpendicular to
the minor axis. If C is the centre of the ellipse, then CQ - CR =
a) b? b) 2b? c) a? d) 2a?
476. If equation (10x — 5)% + (10y — 4)2 = 12(3x + 4y — 1)? represents a hyperbola, then
a) —2<A<2 b)A>2 c)A<—=20rA>2 do<i<?2
477. The tangents at the points (at?, 2at,), (at3, 2at,) on the parabola y? = 4ax are at right angles if
a) tjt, = —1 b) t;t, =1 C) tyt, = 2 d) tyt, = =2

478. The angle between lines joining the origin to the point of intersection of the line ,/3x + y = 2 and the
curve y? — x? = 4is

2 T V3 T
tant (2) n K n
a) tan Ve b) 6 c) tan < > ) d) >
479 1 an ellipse length of minor axis is 8 and eccentricity is g The length of major axis is
a)6 b) 12 c) 10 d) 16
480. Three normals to the parabola y? = x through point (a, 0). Then,
1 1 1 1
a = — b = — C — d —
)a > )a 2 ) a> > Ja< 5

481. If a bar of given length moves with its extremities on two fixed straight lines at right angles, then the locus
of any point on bar marked on the bar describes a/an
a) Circle b) Parabola c) Ellipse d) Hyperbola

482.1f 3x + y = 0 is a tangent to the circle with centre at the point (2, —1), then the equation of the other
tangent to the circle from the origin is

a)x—3y=0 b)x+3y =0 c)3x—y=0 d)2x+y=0
483. The combined equation of the asymptotes of the hyperbola 2x? + 5xy + 2y? + 4x + 5y = 0 is
a) 2x2 +5xy + 2y =0 b) 2x% + 5xy + 2y2 —4x+ 5y +2=0
c) 2x*2 +5xy + 2y +4x+5y—2=0 d) 2x% +5xy + 2y* +4x+5y+2=0

484, Tangents drawn from the point P(1, 8) to the circle x? + y? — 6x — 4y — 11 = 0 touch the circle at the
points AandB. The equation of the circumcircle of the triangle PAB is

a)x?+y*+4x—6y+19=0 b) x> +y2 —4x — 10y +19=0
) x2+y?—2x+6y—29=0 d)x>+y>—6x—4y+19=0
485. The straight line x + y = ¢ will be tangent to the ellipse %2 + g =1,cisequal to
a) 8 b) £5 c) £10 d) £6
486. If the vertex of the parabola y = x? — 8 x + ¢ lies on x-axis, then the value of c is
a) —16 b) —4 c) 4 d) 16
487. The equation of tangent drawn from the origin to the circle x* + y? — 2rx + 2hy + h? = 0 are
a)x=0,y=0 b)x=1,y=0
c) (> —r)x—2rhy=0,y=0 d)(h?—=r®)x—2rhy=0,x=0
488. Equation of a common tangent with positive slope to the circle as well as to the hyperbola is
a)2x—V5y—20=0 b)2x—V5y+4=0 c)3x—4y+8=0 d)4x—-3y+4=0
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489. Let E be the ellipse %2 + yTZ = 1 and C be the circle x? + y? = 9. Let P and Q be the points (1,2) and (2,1)

respectively. Then
a) Q lies inside C but outside E
b) Q lies outside both € and E
c) P lies inside both C and E
d) P lies inside C but outside E
490. All ellipse has its centre at (1, —1) and semi-major axis = 8 and it passes through the point (1,3). The
equation of the ellipse is
(x+ D2 (y+ D2

a
) 64 * 16 1
x—1)2 + 1)?
by =D G D2
64 16
x —1)? + 1)?
NCEE N CRR Vi
16 64
x + 1)2 —1)?
PNCEEVN RV
64 16
2 2
491. The equation the tangent parallel to y — x + 5 = 0, drawn to x? — y? =1is
aJx—y—1=0 b)x—y+2=0 Ax+y—-1=0 dx+y+2=0
492. The equation of normal at (at, %) to the hyperbola xy = a? is
a)xt3 —yt+at*—a=0 b)xt3 —yt—at*+a=0
o xt3+yt+at*—a=0 d) None of these
493. S and T are the foci of an ellipse and B is an end of the minor axis If ASTB is equilateral , then e is
1 1 1
a) = b) = J = d) None of these
4 3 2
2 2
494. The locus of the point of intersection of the perpendicular tangents to ellipse % + y: =1is
a)x*+y*=4 b)x*+y%=9 ) x2+y?=5 d)x? +y? =13
495. i x2 y2 yZ x2
The equations to the common tangents to the two hyperbolas = — = = 1land=; — 5 = lare
a b

a? b2

a)y=+x++b2—a? Db)ly=+x++a?-b? )y =tx%(a®—-b?) d)y=+x++a?+ b2
496. The equation of the image of the circle (x — 3)? + (y — 2) = 1 in the mirror x +y = 19, is

a) (x—14)??+(y—-13)?=1

b) (x —15)2+(y—14)?> =1

) (x—16)2+(y—15)?2 =1

Ax—-17)%2+(y—16%) =1
497. The equation of the chord of the ellipse 2 x? + 5 y? = 20 which is bisected at the point (2,1) is

a)4x+5y+13=0 b)4x+5y=13 c)5x+4y+13=0 d) None of these
498. The locus of a point which moves so that the ratio of the length of the tangents to the circles x? + y2 +

4x+3=0andx?+y? —6x+5=0is2:3,is

a) 5x2 + 5y +60x —7 =0 b) 5x% + 5y —60x —7 =0
c) 5x2 +5y2 +60x +7 =0 d) 5x% + 5y2 + 60x + 12 =0
499, The equation of circle isx? + y% — 2x = 0. The point P(—1, 0) lies
a) On the circle b) Inside the circle
c) Outside the circle d) On the centre of the circle
500. The area of the circle whose centre is at (2, 3) and passing through (4, 6), is
a) 5T sq units b) 10T sq units c) 13m sq units d) None of these

501. A line through (0, 0) cuts the circle x? + y? — 2ax = 0 at A and B, then locus of the centre of the circle
drewn AB as diameter is
a)x?+y?—2ay=0 b)x2+y2+ay=0 Ax?+y’+ax=0 d)x?+y?—ax=0
502. If distance between directrices of a rectangular hyperbola is 10, then distance between its foci will be
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504.
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507.

508.

509.

510.

511.

512.

513.

514.

515.

516.

517.

518.

519.

a) 10v2 b) 5 c) 5v2 d) 20
The length of latusrectum of the ellipse 9x? + 16y? = 144 is
a) 4 11 7 9
b) T c) 3 d) 5
If the circle x? + y? = a? intersects the hyperbola xy = ¢? in four points P(xy,v;), Q(x2,y2), R(x3,y5) and
S(x4,V,), then
a)x;+x,+x3+x,=0 b)y,+y,+y3+y,=0
C) X1XpX3x4 = c* d) All of these
AB is a chord of the parabola y? = 4ax with vertex at A.BC is drawn perpendicular to AB meeting the axes
at C. The projection of BC on the axis of the parabola is
a) 2 b) 2a c) 4a d) 8a
The number of common tangents that can be drawn to the circles x? + y? — 4x — 6y — 3 = 0 and x? +
y24+2x+2y+1=0is

a) 1 b) 2 c)3 d) 4
If (x;, 1) and (x,, y,) are the ends of a focal chord of y24ax, then x;x, + y;y, is equal to
a) —3a? b) 3a? c) —4a? d) 4a?

If two distinct chords drawn from the point (p, q) on the circle x? + y? = px + qy (where pq # 0) are
bisected by the x-axis, then

a) p* = q* b) p* = 8¢* c) p® < 8q® d) p* > 8q°

An equilateral triangle is inscribed in the parabola y? = 4ax, whose vertex is at the vertex of the parabola.
The length of its side is

a) 2aV3 b) 4av3 c) 6aV3 d) 8av3
The two circles x> + y2 —2x—2y+1=0and x* + y> —4 x — 6 y — 8 = 0 are such that
a) They touch each other

b) They intersect each other

¢) One lies inside the other

d) Each lies outside the other

One of the directrices of the ellipse 8x2 + 6y — 16x + 12y + 13 = 0 is

a)3y—-3=+6 b)3y+3 =6 Jy+1=+3 d)y—-1=-3
The line 3x — 2y = k meets the circle x? + y? = 4r? at only one point if k? is equal to
20 52
a) 52r? b) 2072 c) ?7‘2 d) ?rz
The equation of the parabola with vertex (—1,1) and focus (2,1) is
a)y?—2y—12x—11=0 b) x> +2x— 12y +13 =0
Q) y*—2y+12x+11=0 d)y?—2y—-12x+13=0
2 2 2 2
If any tangent to the ellipse % + % = 1 makes intercepts p and q on the coordinate axes, then Z—z + % =
a)1l b) 2 c) 3 d) 4
Equation of the ellipse whose foci are (2,2) and (4,2) and the major axis is of length 10 is
x +3)2 + 2)? x —3)? —2)?
a)( ¥ o+2° b)( > =27
24 25 24 25
x +3)2 + 2)? x —3)2 —2)2
C)( L Oo+2° d)( ¥ =27
25 24 25 24
If 5x — 12y + 10 = 0 and 12y — 5x + 16 = 0 are two tangents to a circle, the radius of the circle is
a) 1 b) 2 c) 4 d) 6
2 2
If P is a point on the ellipse % + z—o = 1 whose foci are S and S’. Then PS + PS' is
a) 8 b) 4+/5 c) 10 d) 4
The arithmetic mean of the ordinates of the feet of the normals from (3, 5) to the parabola y? = 8x is
a) 4 b) 0 c) 8 d) None of these

The points of intersection of the curves whose parametric equations are x = t? + 1,y = 2t and x =
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521.

522.

523.

524.

525.

526.

527.

528.

529.

530.

531.

532.

533.

534.

535.

2s,y = 2/s is given by

a) (1,-3) b) (2,2) c) (—2,4) d) (1,2)
The eccentricity of a rectangular hyperbola is
a) 2 b) V2 o0 d) None of these

The equation of the circle which cuts orthogonally the circle x? + y? — 6x + 4y — 3 = 0, passes through
(3, 0) and touches the axis of y is

a)x?+y?+6x—6y+9=0 b)x2+y2—6x+6y—9=0

A x?+y?—6x—6y+9=0 d) None of the above

The number of rational point (s) (a point (a, b) is rational, if a and b both are rational numbers) on the
circumference of a circle having centre (7, e) is

a) At most one b) At least two c) Exactly two d) Infinite

The equation of the hyperbola in the standard form (with transverse axis along the x-axis) having the

length of the latusrectum= 9 unit and eccentricity = 2’ is

Xy Xy Xy X"y
———=1 ——==1 ———=1 ———=1
16 18 36 27 64 36 36 64
The equation of the hyperbola whose foci are (6, 4) and (—4,4) and eccentricity 2, is
4(x — 1D?* 4y —4)*? 4(x + 1% 4(y +4)?
a)( )+(y)=1 b)( )+(y):1
25 25 25 75
4(x —1)? 4(y—4)? 4(x —1)%2 4(y—4)?
o D7 Ay —H7_ i -D7 A0 -HT
75 25 25 75
The subtangent, ordinate and subnormal to the parabola y? = 4ax at a point (different from the origin)
are in
a) AP b) GP c) HP d) None of these
Ifaline 21x + 5y = 116 is a tangent to the hyperbola 7x? — 5y% = 232, then point of contact is
a) (—6,3) b) (6,—2) c) (8,2) d) None of these
The equation of the ellipse passing through (2,1) havinge = 1/2 is
a) 3x%2 +4y? =16 b) 3x? + 5y% = 17 c) 5x2 +3y% =23 d) None of these
For the ellipse 25x2 + 9y2 — 150x — 90y + 225 = 0, the eccentricity e is equal to
2 3 4 1
z b) = il d =
D3 )3 3 )3
The circles x? + y? — 10x + 16 = 0 and x? + y? = r? intersect each other at two distinct points, if
a)r<2 b)r >8 )2<r<8 d)2<r<8
Three distinct normals to the parabola y? = x are drawn through a point (c, 0), then
1 1 1 d) None of these
= — b = — —
a) c 2 )c > c)c> 5
If the length of the major axis of an ellipse is % times the length of the minor axis, then the eccentricity of
the ellipse is
8 15 9
a) — b) —> ) — 022
17 17 17 17
The eccentricity of the hyperbola conjugate to x? — 3y? = 2x + 8 is
2 c) 2 d) None of these
a) — b) V3
) A )V3
The locus of the poles of the focal chords of a parabola is .... of the parabola
a) The axis
b) A focal chord

¢) The directrix

d) The tangent at the vertex

The eccentricity of the conic 4x? + 16y? — 24x — 32y = 1is

a) 1/2 b) V3 ) V3/2 d) v3/4

If ax? + by? + 2hxy + 2gx + 2fy + ¢ = 0 (abc + 2fgh — af? — bg? — ch? # 0) represents an ellipse, if
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a) h> =ab b) h? > ab c) h? <ab d) None of these
536. The abscissae of two points A and B are the roots of the equation x? — 2ax — b? = 0, and their ordinates
are the roots of the equation x? + 2px — g% = 0. The radius of the circle with AB as diameter is
2) JaZ 1 77 b) V57 &7 )@ ) JZ T+ P
537. The range of values of a for which the point (a, 4) is outside the circles x? + y? + 10x = 0 and x? + y? —
12x + 20 =0, is
a) (=0, —8) U (—2,6) U (6,0)
b) (—8,-2)
¢) (—0,-8) U (~2,)
d) None of these
538. The equation of an ellipse whose eccentricity is % and the vertices are, (4,0) and (10, 0) is
a) 3x2 +4y? —42x+120=0 b) 3x? +4y? +42x + 120 =0
c) 3x2 +4y? +42x —120=0 d)3x% +4y2 —42x —120=0
539. If the length of the tangent from any point on the circle (x — 3)? + (y — 2)? = 572 to the circle (x — 3)? +
(y + 2)? = r? is 16 units, then the area between the two circles in sq units is
a) 32m b) 41 c) 8m d) 256m
540. A tangent is drawn to the circle 2(x? + y?) — 3x + 4y = 0 and it touches the circle at point A. If the
tangent passes through the point P(2,1) then PA =

a) 4 b) 2 c) 2v/2 d) None of these
541. Suppose a circle passes through (2, 2) and (9, 9) and touches the x-axis atP. If O is the origin, then OP is
equal to
a) 4 b) 5 c)6 d)9
542. Two perpendicular tangents to y? = 4ax always intersect on the line, if
a)x=a b)x+a=0 )x+2a=0 d)x+4a=0
543. The area of the triangle inscribed in the parabola y? = 4 x the ordinates of whose vertices are 1,2 and 4 is
a) 7/2 sq. units b) 5/2 sq. units c) 3/2 sq. unity d) 3/4 sq. units
544. P is a point on the circle x? + y? = ¢2. The locus of the mid-points of chords of contact of P with respect to
x% y? .
; + ﬁ = 1, 1S
2 2
a) c? <?+i—2> =x% + y?
X2 y? 2
2 ) 2
b)C <E+ﬁ> =x“+y

2 2
c) c? <; +2}—2> = (x% +y?)?
d) None of these

545. The condition that the chord x cos @ + ysina —p = 0 of x? + y? — a? = 0 may subtend a right angle at
the centre of circle, is

a) a? = 2p? b) p? = 2a? c)a=2p d)p =2a
546. The locus of the equation x? —y2 = 0, is
a) acircle b) a hyperbola
) a pair of lines d) a pair of lines at right angles
547. The eccentricity of the hyperbola x? — y? = 2004 is
a) V3 b) 2 c) 242 d)v2
548. The circle x? + y? = 4x + 8y + 5 intersects the line 3x — 4y = m at two distinct points, if
a) -85 <m< -35 b)-35<m< 15 c) 15<m<65 d)35<m<85
549. The length of the tangent drawn to the circle x? + y? — 2x + 4y — 11 = 0 from the point (1, 3) is
a) 1 b) 2 c)3 d) 4

550. The product of the lengths of perpendiculars drawn from any point on the hyperbola x? — 2y2 — 2 = 0 to
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551.

552.

553.

554.

555.

556.

557.

558.

559.

560.

561.

562.

563.

564.

565.

566.

its asymptotes is

a)1/2 b) 2/3 c) 3/2 d) 20

If tangent at any point P on the ellipse 7x% + 26y? = 12 cuts the tangent at the end points of the major
axis at the points 4 and B, then the circle with AB as diameter passes through a fixed point whose
coordinates are

a) (+va? - b2,0) b) (+a? +b2,0) o) (0, +va2 - b2) d) (0, +va? + b2)
The circles x? + y? — 8x + 4y + 4 = 0 touches

a) x-axis b) y-axis

c) Both axes d) Neither x-axis not y-axis

If the circles x? + y? + 2ax + ¢y + a = 0 and x? + y? — 3ax + dy — 1 = 0 intersect in two distinct points
P and Q, then the line 5x 4+ by — a = 0 passes through P and Q for

a) Exactly two values of a b) Infinitely many values of a
c) Novalue of a d) Exactly one value of a
The two ends of latusrectum of a parabola are the points (3,6) and (—5,6). The focus is
a) (1,6) b) (—1,6) c) (1,—-6) d) (—-1,-6)
Equation of the chord of the hyperbola 25x2 — 16y? = 400 which is bisected at the point (6, 2), is
a) 16x — 75y = 418 b) 75x — 16y = 418 c) 25x — 4y =400 d) None of these
Equation of the circle passing through the intersection of ellipse z—z + 2’—2 =1land 2—2 + Z—z =1,is

a’b? 2a®b?
a) x2 +y? = a? b) x2 + y? = b? C)x2+y2:—a2+b2 d)x2+y2:—a2+b2
Let a focal chord of parabola y? = 16x cuts it at points (f, g) and (h, k) Then, f. h is equal to
a) 12 b) 16 c) 14 d) None of these

If y = 3x is a tangent to a circle with centre (1, 1), then the other tangent drawn through (0, 0) to the circle
is

a)3y=x b)y = —3x cy=2x dy=-2x

If the curve xy = R? — 16 represents a rectangular hyperbola whose branches lies only in the quadrant in
which abscissa and ordinate are opposite in sigh but not equal in magnitude, then

a) |[R| < 4 b) [R| = 4 c) IRl =4 d) None of these
Locus of the middle points of all chords of the parabola y? = 4x which are drawn through the vertex is
a) y2 = 8x b) y? = 2x c) x2+4y? =16 d)x? =2y

The circles on focal radii of a parabola as diameter touch

a) The tangent at the vertex

b) The axis

¢) The directrix

d) None of these

Let O be the origin and A4 be a point on the curve y2 = 4x. Then, the locus of the mid point of 04, is

a) x2 =4y b) x? =2y c) x2 =16y d)y? =2x

If a circle passes through the point (a, b) and cuts the circle x? + y? = 4 orthogonally, then the locus of its
centre is

a) 2ax +2by + (a> +b?>+4) =0 b) 2ax + 2by — (a®> + b> +4) =0

c) 2ax —2by + (a> +b?>+4) =0 d) 2ax —2by — (a®+ b%+4) =0

The length of the normal of the parabola y? = 4x which subtends a right angle at the vertex is
a) 6V3 b) 3v3 c) 2 d)1

The eccentricity of the hyperbola 3 x? — 4 y? = —12is

7 V7 7 V7
a)\/; b)7 c) _ﬁ d)_7

A variable circle passes through the fixed point (2,0) and touches y-axis. Then, the locus of its centre is
a) A parabola b) A circle c) An ellipse d) A hyperbola
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567.If the lines 2x — 3y = 5 and 3x — 4y = 7 are two diameters of a circle of radius 7, then the equation of the

circle is
a)x2+y24+2x—4y—47=0 b) x2 + y? =49
Q) x2+y?—2x+2y—47=0 d)x? +y% =17

568. If a point P moves such that its distances from the point A(1, 1) and the line x + y + 2 = 0 are equal, then
the locus of P is
a) A straight line b) A pair of straight lines
c) A parabola d) An ellipse
569. Consider the two curves C;: y? = 4x
Cy:x? +y%— 6x+1=0,then

a) C; and C, touch each other only at one point b) C; and C, touch each other exactly at two points
€1 and C 2 Intersect (but do not touch) at exactly d) C; and C, neither intersect nor touch each other
two point

570.1fg? + f2 = c, then the equation x? + y? + 2gx + 2fy + ¢ = 0 will represent
a) Acircle of radius g b) A circle of radius f
c) A circle of diameter vc d) A circle of radius zero

571. The two lines through (2,3) from which the circle x? + y? = 25 intercepts chords of length 8 units have
equations
a)2x+3y=13,x+5y =17
b)y=312x+5y =39
)x=29x—-11y =51
d) None of these
572. The shortest distance between the parabola y? = 4x and the circle x*> + y? + 6x — 12y + 20 = 0 is

a) 42 -5 b) 0 ) 3V2+5 d)1
573. The equation of normal at the point (0,3)of the ellipse 9x? + 5y? = 45, is

a) x-axis b) y-axis y+3=0 dy-3=0
574 If the line x cos & + ysina = p be normal to the ellipse Z—i + i—z = 1, then

2) p%(a® cos? a + b? sin? @) = a® — b? b) p%(a?cos? a + b? sin? a) = (a? — b?)?

5 p?(a®sec? a + b? cosec? a) = a* — b? d) p%(a®sec? a + b*cosec’a) = (a? — b?)?

575. If the chord of contact of tangents drawn from P to the parabola y? = 4ax touches the rectangular
hyperbola x? — y2 = a?, then P lies on

a) 4x? —y? =a? b) y? — 4x? = 4a? c) 4x? + y? = 4a? d) 4y? — x? = 4qa?
2 2
576. Two perpendicular tangents drawn to the ellipse ;—5 + 317—6 = 1 intersect on the curve
a
a) x =~ b) x? + y2 =41 Q) x?+y?=9 d)x?2 —y? =41
577. Aline through P(1,4) intersect a circle x* + y? = 16 at A andB, thenPA. PB is equal to
a) 1 b) 2 c)3 d) 4

578. If the circle x* + y? + 4x + 22y + ¢ = 0 bisects the circumference of the circle x> + y> —2x + 8y —d =0,
then c + d is equal to
a) 60 b) 50 c) 40 d) 30

579. Equation of tangent to the parabola y? = 16x at P(3,6) is
a)4x —3y+12=0 b)3y—4x—-12=0 c)4x—-3y—24=0 d)3y—x—-24=0

580. Let (a, B) be a point from which two perpendicular tangents can be drawn to the ellipse 4x? + 5y2 = 20. If
F = 4a + 3(, then
a)-15<F<15 b)F >0
) -5<F<20 d)F < -5V50rF >5V5

2 2 2
581 Iftan 04, tanf, = Z—Z, then the chord joining two points 8;and 0, on the ellipse Z—Z + % = 1 will subtend a
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582.

583.

584.

585.

586.

587.

588.

589.

590.

591.

592.

593.

594.

595.

596.

597.

right angle at

a) Focus b) Centre

¢) End of the major axis d) End of the minor axis

The equation of the circle which passes through the intersection of x? + y? + 13x — 3y = 0 and 2x2 +
2y% + 4x — 7y — 25 = 0 and whose centre lies on 13x + 30y = 0, is
a)x2+y?2+30x—13y—25=0 b) 4x% + 4y? + 30x — 13y — 25 =0

c) 2x2 +2y? +30x — 13y —25=0 d)x?+y?2+30x —13y +25=0

If P and Q are the points of intersection of the circles

x2+y2+3x+7y+2p—-5=0

x%2 + y? + 2x + 2y — p? = 0, then there is a circle passing through P, Q and (1, 1) and

a) All values of p b) All except one value of p

c) All except two values of p d) Exactly one value of p

The number of distinct normals that can be drawn to parabola y? = 16x from the point (2, 0), is

a) 1 b) 2 c)3 d) 0

P is any point on the ellipse 81x? + 144y? = 1944, whose foci are S and S’. Then, SP + S'P equals
a) 3 b) 4v/6 c) 36 d) 324

If the tangent at P and Q on the parabola meet in T, then SP, ST and SQ are in

a) AP b) GP c) HP d) None of these

2
Tangent is drawn to the ellipse 92(—7 +y?=1at(3v3cos8,sin0) [Where CNS (0, g)] Then, the value of 6
such that sum of intercepts on axes made by this tangent is minimum, is
a) /3 b) /6 c) /8 d) /4
The length of the common chord of the circles x> + y> + 2x + 3y +1=0andx*> + y? +4x+3y+2=0
is

9 3
a) > b) 242 c) 3v2 43
The circles x? + y? — 10x + 16 = 0 and x? + y? = r? intersect each other at two distinct points, if
a)r<?2 b)r >8 )2<r<8 d)2<r<8
The number of circles that touch all the straightlinesx +y—4=0,x—y+2=0andy = 2,is
a) 1 b) 2 c)3 d) 4

2 2
The equation of a diameter conjugate to a diameter y = %x of the ellipse % + 2’—2 =1is
b a a

a)y = ~2x b)y = - 2% 9 y=7x d) None of these

The set of points on the axis of the parabola y? — 2y — 4x + 5 = 0 from which all the three normals to the
parabola are real, is

a) {(x,):x =3} b) {(x,—1):x = 1} c) {(x,3):x =1} d) {(x,—3):x = 3}
A variable circle passes through the fixed point (2,0) and touches the y-axis. Then, the locus of its centre, is
a) A parabola b) A circle c) An ellipse d) A hyperbola

Equation of the circle passing through the point (3, 4) and concentric with the circle

x> +y2—2x—4y+1=0is

a)x?+y?—2x—4y=0 b)x?+y2—2x—4y+3=0
Qx?+y*—2x—4y—-3=0 d) None of the above

The point of the straight line y = 2x + 11 which is nearest to the circle 16(x? + y2) + 32x — 8y — 50 = 0,
is

a)9/2,2 b) (—9/2,2) c) (9/2,-2) d) None of these

The distance of the centre of ellipse x? + 2y? — 2 = 0 to those tangents of the ellipse which are equally
inclined from both the axes, is

3 3 V2 V3
2) 5 b)\/; )= d) =

The equation ax? + 2 hxy + by? + 2 gx + 2 fy + ¢ = 0 represents a hyperbola, if
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598.

599.

600.

601.

602.

603.

604.

605.

606.

607.

608.

609.

610.

611.

a)A#0,h? <ab b) A+ 0,h? > ab c) A+ 0,h? =ab d)A+0,a+b=0
Two circles x? + y? — 2x — 3 = 0 and x? + y? — 4x — 6y — 8 = 0 are such that

a) They touch internally b) They touch externally
c) They intersect at two points d) They are non-intersecting
If the eccentricity of a hyperbola is v/3, then the eccentricity of its conjugate hyperbola is

3
a) V2 b) V3 ) ff d) 2v3
If the normal at (ap?, 2ap) on the parabola y? = 4ax, meets the parabola again at (aq?, 2aq), then
a)p?+pg+2=0 b)p?—pg+2=0 ) g*+pqg+2=0 d)p?+pg+1=0
The equation of the conic with focus at (1, —1), directrix along x — y + 1 = 0 and with eccentricity V2 is
a)x?—y?=1
b)yxy =1

c)2xy—4x+4y+1=0

d)2xy—4x+4y—-1=0

PQ is a chord of the circle x? + y2 — 2x — 8 = 0 whose midpoint is (2,2). The circle passing through P, Q
and (1,2) is

a)x?+y>—7x+10y+28=0

b)x? +y2—7x —10y +22=0

) x*+y*+7x+10y—22=0

d)x?+y>+7x+10y —22=0

The circle x? + y? — 3x — 4y + 2 = 0 cuts x-axis at

a) (2,0, (=3,0) b) (3,0), (4, 0) 0 (1,0),(~1,0) d) (1,0), (2,0)
The normal at (ap?, 2 ap) on y? = 4 ax, meets the curve again at (aq?, 2 aq) then
a)p’+pq+2=0 b)p?—pq+2=0 A)qg*+pg+2=0 d)p?+pg+1=0

Let L, be a straight line passing through the origin and L;,be the straight linex + y = 1. If the intercepts
made by the circle x? + y? — x + 3y = 0 on L, and L, are equal, then L; can be represented by

a)x+y=0 b)x—y=0 A)7x+y=0 d)x—-7y=0
The angle between the asymptotes of the hyperbola 2x? — 2y? = 9 is
a) /4 b) /3 c) /6 d)m/2

A focus of an ellipse is at the origin. The directrix is the line x = 4 and the eccentricity is zl then length of

semi major axis is

a) 5/3 b) 8/3 c) 2/3 d) 4/3

If 3x + y = 0 is tangent to the circle having its centre at (2, —1), then the equation of other tangent to the
circle from the origin is

a)x—3y=0 b)x+3y =0 c)3x—y=0 d)2x+y=0

The equation of the image of the circle x* + y? + 16x — 24y + 183 = 0 by the line mirror 4x + 7y +
13=0is

a)x?+y2+32x—4y+235=0

b)x?+y?+32x+4y—235=0

) x*+y*+32x—4y—-235=0

d)x*+y*+32x+4y+235=0

The equation x? + y2 + 4 x + 6 y + 13 = 0 represents

a) A circle

b) A pair of two straight line

c) A pair of containing straight lines

d) A point

The radical centre of the circles

x?+y?—16x + 60 =0,

x> +y2—12x+27=0
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613.

614.

615.

616.

617.

618.

619.

620.

621.

622.

623.

624.

625.

626.

627.

andx? +y?—12x +8=0is

33 33 33 d) None of these
a) (13,22 b (-,—13) c (—,13)
)(127) (3 (G
The equation of the tangent to the conic x? —y2 —8x + 2y + 11 = 0at (2,1) is
a)x+2=0 b)2x+1=0 x+y+1=0 djx—2=0

An ellipse has OBas semi minor axis, F and F it’s foci and the angle FBF' is a right angle. Then, the
eccentricity of the ellipse is

a) * b)1 c) 1 d) L
V3 4 2 V2
The eccentric angle of the point of contact of the line E + % = +/2 with the ellipse z—z + i—z =1,is
a)0 b) /3 c) m/4 d)m/2
The length of the latusrectum of the ellipse 5x? + 9y? = 45 is
a) g b) ? c) ? d) ?

If the lines 3x — 4y — 7 = 0 and 2x — 3y — 5 = 0 are two diameters of a circle of area 497 sq unit, the
equation of the circle is

a)x?+y2+2x—2y—62=0 b)x?+y?—2x+2y—62=0
) x?+y?2—2x+2y—47=0 d)x?+y?+2x—2y—47=0
The angle made by a double ordinate of length 8a at the vertex of the parabola y? = 4ax is
s T I T
a) 3 b) > c) ) d) 3
Number of common tangents to the parabola y? = 4ax and x? = 4by is
a) 4 b) 3 c) 2 d)1
2 2
The number of normals to the hyperbola Z—Z — 2’—2 = 1 from an external point is

a) 6 b) 5 c) 4 d) 2
2 2
The tangent drawn from (¢, ) to an ellipse % + 2’—2 = 1 touches the circle x? + y? = c?, then the locus of

(o, B) is

a) An ellipse b) A circle c) A parabola d) None of these
The eccentricity of the hyperbola whose asymptotes are 3x + 4y = 2and 4x — 3y + 5 =0, is
a)1l b) 2 c) V2 d) None of these
The normal at (a, 2a) on y? = 4 ax, meets the curve again at (at?, 2at), then the value of t is

a) 1 b) 3 c) -1 d) -3

The curve represented by x = a(cosh 8 + sinh 8), y = b(cosh 8 — sinh 8), is

a) A hyperbola b) An ellipse c) A parabola d) A circle

Ifx — 2y — a = 0 is a chord of y? = 4ax, then its length is

a) 4a/5 b) 40 a c)20a d)15a

. . 2a\ .
The equation of the normal at the point of contact of a tangent L, = ,is
m2’ m

a) y =mx —2am— am?

b) m3y =m?x—2am? —a

c) mdy =2am? —m?x+a

d) None of these

The point, at shortest distance from the line x + y = 7 and lying on an ellipse x? + 2y? = 6, has
coordinates

a) (V2,v2) b) (0,V3) A (2,1 d) (ﬁ%)

The equation of any tangent to the circle x? + y? — 2x + 4y — 4 = 0, is
a)y=mkx—1)%?+3J1+m2-2

b) y = mx + 3y 1 + m?2
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631.

632.

633.

634.

635.

636.

637.

638.

639.

640.

641.

642.

A y=mx+3J1+m2-2

d) None of these

Origin is a limiting point of a coaxial system of which x? + y2 — 6 x — 8 y + 1 = 0 is a member. The other
limiting point is

a) (—2,—4) b) (3/25,4/25) c) (—=3/25,—-4/25) d) 4/25,3/25

The line 5x + 12y = 9 touches the hyperbola x? — 9y? = 9 at the point

a) (—5,4/3) b) (5,—4/3) c) (3,-1/2) d) None of these

Two perpendicular tangents to the circle x> + y? = a? meet atP. Then, the locus of P has the equation
a) x2 + y% = 2a? b) x? + y? = 3a? c) x? +y? = 4a? d) None of these

Two points P and Q are taken on the line joining the points A(0, 0) and B(3a, 0) such thatAP = PQ = QB.
Circles are drawn on AP, PQ and QB as diameters

The locus of the points, the sum of the squares of the tangents from which to the three circles is equal to
b?,is

a) x2+y?—3ax+2a*>-b*=0

b) 3(x% + y?) —9ax +8a%? — b2 =0

c) x2 +y%? —5ax + 6a®>—b? =0

d)x?*+y*—ax—-»b*=0

The value of ¢, for which the line y = 2x + ¢, is tangent to the parabola y? = 4a(x + a), is

3
a) a b) 7“ d) 2a d) 57‘1

The equation of a parabola which passes through the intersection of a straight line x + y = 0 and the circle
x>+ y?+4y =0is

a) y? = 4x b)y? =x c) y> =2x d) None of these
If the line [x + my = 1 is a normal to the hyperbola Z—i - i—z = 1, then ‘;—22 — ::1—22 is equal to
a) a® — b? b) a? + b? c) (a? + b?)? d) (a? — b?)?

The circle x* + y? — 4x — 4y + 4 = 0 is inscribed in a triangle which has two of its sides along the

coordinate axes. If the locus of the circumcentre of the triangle is x + y — xy + k+/x? — y? = 0, then the
value of k is equal to

a) 2 b) 1 c) —2 d) 3
2 2
Locus of the point which divides double ordinate of the ellipse Z—z + 2’—2 = 1 in the ratio 1:2 internally, is
x? 9y? 1 x*  9y? 9x* 9y? d) None of these
)z 57 9 gzt =1 9 T =t

Equation of the parabola with its vertex at (1,1) and focus (3,1) is

a) x—1)?=8(y—-1) b)y-1D*=8(x-3) J@-1D?*=8x-1) d)Ex-3)?=8(r-1)
A circle of radius 5 touches another circle

x? +y?% —2x — 4y — 20 = 0 at (5, 5), then its equation is

a) x2+y%+18x + 16y + 120 =0 b) x% + y2 —18x — 16y + 120 = 0

c) x> +y2—18x+ 16y +120=0 d) None of the above

If the chord of contact of tangents from a point P(xy,y;) to the circle x? + y? = a? touches the circle

(x — a)? + y% = a?, then the locus of (x1,y,), is

a) A circle b) A parabola c) An ellipse d) A hyperbola

Aline is at a constant distance ¢ from the origin and meets the coordinate axes in A and B. The locus of the
centre of the circle passing through 0, 4, B is

a)x2+y2=c? b)x 2 +y 2 =2c"7? Q) x 24y 2=3c"2 d)x 24+ y72=14c"2
An equilateral triangle SAB is inscribed in the parabola y? = 4ax having it’s focus at S. If chord AB lies
towards the left S, then length of the side of this triangle is

a) 3a(2 —V3) b) 4a(2 —V3) c) 2a(2 —V3) d) 8a(2 —V3)

If the foci and vertices of an ellipse be (+1,0) and (£2, 0) then the minor axis of the ellipse is
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a) 2+/5 b) 2 c) 4 d) 2v/3
643. If the circle x> + y2 + 2x + 3y + 1 = 0 cuts x? + y? + 4x + 3y + 2 = 0 in A and B, then the equation of
the circle on AB as diameter is
a)x?+y?+x+3y+3=0
b)2x2+2y2+2x+6y+1=0
Ax?+ y’+ x+6y+1=0
d) None of these
644. Two tangents to the circle x? + y? = 4 at the points 4 and B meet atp(—4, 0). The area of the quadrilateral
PAOB, where O is the origin, is
a) 4 sq units b) 62 sq units ¢) 4v/3 sq units d) None of these

2 2
Tangent at a point of the ellipse % + % = 1 is drawn which cuts the coordinate axes at A and B. The

645.

minimum area of the AOAB is (O being the origin)
3 3 2 4 p2
a) ab b) # ¢) a? + b? d) (614&

646. The vertex of the parabola x? + 2y = 8x — 7 is

9 9 9 7

3 (5.9) b) () 9 (23) 4 (43)
647. Let C be the circle with centre (0, 0) and radius 3 unit. The equation of the locus of the mid points of the

chords of the circle C that subtend an angle of 2?71 at its centre, is

a)x*+yr=1 b)x2+y2=27r7 c)x2+y2=z d)x2+y2=;
648. The equation of the circle passing through (1, 1) and the points of intersection of

x2+y?+13x —3y=0and 2x2 + 2y> +4x — 7y — 25 =0'is

a) 4x? + 4y? —30x — 10y = 25

b) 4x? + 4y? +30x — 13y — 25 =0

) 4x? +4y? —17x — 10y + 25 =0

d) None of the above

649 . . . x| y?
*If the line x cos a 4+ y sina = p be normal to the ellipse =t 1, then
a) p?(a®cos?a + b?sin%a) = a? — b? b) p?(a?cos?a + b?sin%a) = (a? — b?)?
c) p?(a?sec?a + b?cosec’a) = a? — b? d) p%(a®sec?a + b%cosec’a) = (a? — b?)?
2 2
650. Asymptotes of a hyperbola ;C—S — 31’—6 = 1are
25 4 5 4
a)x=+— b)x =+- Jy=+- dy=+-
)x =275y )x =15y Jy=dyx )y =tgx

651. The line among the following which touches the parabola y? = 4ax, is
a)x+my+am3=0 b)x —my+am? =0 ) x+my—am?=0 d)y+mx+am?=0
652. The tangents from a point (22, 1) to the hyperbola 16x? — 25y2 = 400 include an angle equal to

a) /2 b) /4 am d) /3
653. The limiting points of the coaxial system of circles x* + y? + 24y + 4 = 0 are
a) (0,+4) b) (£2,0) c) (0,+1) d) (0,+2)

654. The equation of the circle which passes through the origin and cuts orthogonally each of the circles x? +
y?—6x+8=0andx?+y?—2x—2y—7=0is
a)3x2+3y?—8x—13y =0 b) 3x% +3y? —8x +29y =0
c) 3x2+3y?+8x+29y =0 d)3x?+3y2—8x—29y =0
655. If a normal of slope m to the parabola y? = 4ax touches the hyperbola x? — y2 = a?, then
a)mé—4m*—-3m?+1=0
b)mé —4m* +3m?-1=0
c)mé+4m*-3m?+1=0
dmé+4m*+3m?+1=0
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656. If two tangents drawn from a point P to the parabola y? = 4x be such that the slope of one tangent is
double of the other, then P lies on the curve
a) 9y = 2x? b) 9x = 2y? c) 2x = 9y? d) None of these
657. The other end of the diameter through the point (—1, 1) on the circle
x2+y2—6x+4y—12=0is

a) (=7,5) b) (=7,-5) ) (7,-5) d) (7,5)
658. Angle between tangents drawn from the point (5, 4) to the ellipse g + § =1,is
a) 60° b) 90° c) 120° d) 45°
659. A common tangent to circle x2 + y? = 16 and an ellipse is z—: + 3;—2 =1is
2 4/4 d) None of these
a)y=x+4/5 b)y = x ++53 y=—x+—
Y Y YU VA
660. y = 4x? and x_j _X intersect, if
a 16
1 1 1 d) None of these
a) lal < — bja<—— ga>——
) lal 7 ) NG ) 7z

661. Let AB be the intercept of the line y = x the circlex? + y? — 2x = 0. Then, the equation of the circle with
AB as its diameter is

a)x?+y?2—x—y=0 b)x*+y*+x+y=0
A)x*+y2+2(x—y)=0 d)x?+y2-2x+y=0

662. The ends of the latusrectum of the conic x? + 10x — 16y + 25 = O are
a) (3,—-4),(13,4) b) (=3,—4),(13,— 4) c) (3,4),(—13,4) d) (5,—-8),(-5,8)

663. Equation of a circle passing through the origin and making intercept by the line 4x + 3y = 12 with
coordinate axes, is

a)x?+y?+3x+4y=0 b)x?+y?+3x—4y =0

) x*+y?—-3x+4y=0 d)x?+y?—3x—4y =0
664. The area of square inscribed in a circle x> + y? — 6x —8y = 0 is

a) 100 sq unit b) 50 sq unit c) 25 sq unit d) None of these
665. The length of the transverse axis of the rectangular hyperbola xy = 18 is

a) 6 b) 12 c) 18 d)9

666. Equation of the circle which touches 3 x + 4 y = 7 and passes through (1, —2) and (4, —3) is
a)x’+y>—94x+18y+55=0
b) 15x?2 +15y2 —-94x+ 18y +55 =0
€) 15x>+15y>+94x+18y+55=0
d)x*+y2—94x—-18y+55=0

2 2
667. The line 3x + 5y = 15v2 is a tangent to the ellipse ;—5 + % = 1, at a point whose eccentric angle is

a)m/6 b) /4 c) /3 d) 2m/3
668. The coordinates of the centre of the smallest circle passing through the origin and havingy = x + 1asa
diameter are

oG-)  wGd scw a3

2 2
If the tangent at the point (a sec a, b tan ) to the hyperbola x—z - y—z = 1 meets the transverse axis at T,
a b

669.

then the distance of T from a focus of the hyperbola is
a) b(e —cosa) b) b(e + cos a) c) a(e + cosa) d) \/aZeZ + b2 cot?2 ¢«

670. For an ellipse with eccentricity 1/2 the centre is at the origin. If one directrix is x = 4, then the equation of
the ellipse is
a)3x2+4y? =1 b) 3x2 + 4y? = 12 c) 4x> +3y? =1 d) 4x? +3y? =12

671. If the focal distance of an end of the minor axis of an ellipse (referred to its axes as the axes of x and y
respectively) is k and the distance between its foci is 2h, then its equation is
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672.

673.

674.

675.

676.

677.

678.

679.

680.

681.

682.

683.

684.

x2 yz xz yz x2 y?
Q) —4+—=1 b =1 c =1 d)—3 -
Vit )z k2 k2 h? )2 k2 h2 k2 ) k2 * k2 + h?
The straight line x + y — 1 = 0 meets the circle x? + y? — 6x — 8y = 0 at Aand B. Then, the equation of

the circle of which AB is a diameter is

=1

a)x?+y2—-2y—-6=0 b)x2+y2+2y—6=0

) 2(x* +y?)+2y—6=0 d)3(x2+y2)+2y—6=0

The curve represented by x = 3 (cost + sint), y = 4(cost — sint) is

a) Ellipse b) Parabola c) Hyperbola d) Circle

C; And G, are circles of unit radius with centres at (0, 0) and (1, 0) respectively. C; Is a circle of unit
radius, passes through the centres of the circles C; and C, and have its centre above x-axis. Equation of the
common tangent to C; and C, which does not pass through C,, is

A)x—V3y+2=0 b)V3x—y+2=0 AV3x—y—2=0 d)x+V3y+2=0

The normal at a point P on the ellipse x? + 4y? = 16 meets the x-axis at Q. If M is the mid point of the line
segment PQ, then the locus of M intersects the latusrectum of the given ellipse at the points

a)( 3‘2/_ +§> b)< 3;/_ r) J (iZ\/?,i;) d) (ib@,i?)

) -

If (0,6)and (0,3) are respectively the vertex and focus of a parabola, then its equation is

a) x?+ 12y =72 b) x? — 12y = 72 ) y?—12x =72 d)y*+12x =72

Set of values of m for which a chord of slope m of the circle x? + y? = 4 touches the parabola y? = 4x, is

V2-1 y V2-1
2 2’

a) | —oo, — o

b) (—o0,—1) U (1, 0)

c (-1,1)

d)R

The parabola y? = 4ax passes through the point (2, —6), then the length of its latusrectum is
a) 18 b) 9 c)6 d) 16

If the circle x? + y? + 2gx + 2fy + ¢ = 0 is touched by y = x at P such that OP = 6+/2, then the value of ¢
is

a) 36 b) 144 c) 72 d) None of these

From a point on the circlex? + y? = a?, two tangents are drawn to the circlex? + y? = a? sin? a. The angle
between them is

a) b) a 0 2a d) None of these

The sum of the squares of the perpendlculars on any tangent to the elhpse — + = =1 from two points on

the minor axis each at a distance va? — b? from the centre is

a) 2a? b) 2b2 c) a? + b? d) a? — b?

If two chords having lengths a? — 1 and 3(a + 1), where a is a constant of a circle bisect each other, then
the radius of the circle is

a) 6 15 c) 8

b) = d)%

2 2

The eccentric angle of a point on the ellipse % + y? = 1, whose distance from the centre of the ellipse is 2,
is

T 3 RY/4 T
a) — b) — c) — d) —
The equation of the parabola whose focus is the point (0, 0) and the tangent at the vertexisx —y +1 =0,
is
Q) x?+y?—2xy—4x+4y—4=0 b)x? +y2—2xy+4x —4y—4=0
Q) x?+y?+2xy—4x+4y—4=0 d)x?+y2+2xy—4x —4y+4=0
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685.

686.

687.

688.

689.

690.

691.

692.

693.

694.

695.

696.

697.

698.

699.

700.

701.

702.

If a # 0 and the line 2bx + 3cy + 4d = 0, passes through the points of intersection of the parabolasy? =
4ax x? = 4ay, then

a)d?+(2b+3c)?=0 b)d*’+@Bb+20)?>=0 ) d?’+2b—3c)2=0 d)d?+Bb—2c)2=0
The foci of the Basic Terms of Conics 25x? + 16y2 — 150x = 175 are

a) (0,43) b) (0, +2) d) (3,+3) d) (0, +1)
The inverse of the point (1, 2) with respect to the circle x? + y? — 4x — 6y + 9 = 0, is

1
a) (1, E) b) (2, 1) c) (0,1) d) (1,0)

the equation ax? + 2 hxy + by? + 2 gx + 2 fy + ¢ = 0 represents a circle, the condition will be
aJa=bandc=0 b)f=gandh =0 cJa=bandh =0 df=gandc=0
The equation of a circle with origin as a centre and passing through an equilateral triangle whose median
is of length 3a, is

a) x2 +y? =942 b) x? + y? = 16a? c) x2 + y? = 4a? d)x? +y?2 =a?

A hyperbola, having the transverse axis of length 2 sin 8, is confocal with the ellipse 3x? + 4y? = 12.
Then, its equation is

2) x%cosec?0 — y?sec’0 =1 b) x%sec?8 — y2cosec?0 =1

c) x?sin?0 — y2cos?0 =1 d) x? cos?0 — y?sin?0 =1

The lines 3x — 4y + 4 = 0 and 6x — 8y — 7 = 0 are tangents to the same circle. Then, its radius is
a) 1/4 b)1/2 c) 3/4 d) None of these

The values of 8 in [0, 2 ] so that circles x? + y? + 2(sina)x + 2(cos @)y + sin? 8 = 0 always lies inside
the square of unit side length, is /are

a) (m/3,2m/3) b) [4 m, 5 /3] c) (m/4,2m/3) d) None of these

The locus of the point intersection of tangents to the parabola y? = 4(x + 1) and y? = 8(x + 2) which are
perpendicular to each other is

a)x+7=0 b)x—y=4 cJx+3=0 d)y—x=12
The equation of the parabola whose focus is (3, —4) and directrix 6x — 7y + 5 = 0, is

a) (7x + 6y)? —570x + 750y + 2100 = 0 b) (7x + 6y)? + 570x — 750y + 2100 = 0
c) (7x — 6y)? —570x + 750y + 2100 = 0 d) (7x — 6y)? + 570x — 750y + 2100 = 0
If one end of a diameter of the ellipse 4 x? + y? = 16 is (\/§, 2), then the other end is

a) (—3,2) b) (vV3,-2) c) (—V3,-V2) d) (0,0)

The angle between the asymptotes of the hyperbola 27x? — 9y? = 24 is

a) 30° b) 120° c) 45° d) 240°

The point (sin 6, cos 8), 6 being any real number, lie inside the circle x% + y2 —2x =2y +A=0,if
A A<1+2V2 b)A>2v2 -1 QA< —-1-2V2 d)1>1+2v2
The angle between the pair of tangents drawn to the ellipse 3x% + 2y? = 5 from the point (1, 2) is
a) tan~" (%) b) tan~1(6V/5) c) tan™! (%) d) tan~1(12V5)

. . . . . . . x?2 2 .
The maximum area of an isosceles triangle inscribed in the ellipse =t 2’—2 = 1 with vertex at one at one

end of major axis is
3v3 5v3 d) None of these

2) V3 ab DEAEH 0 e )
If the minor axis of an ellipse subtends an angle of 60° at each focus of the ellipse, then its eccentricity is
2) E b) 1 9 2 d) None of these

2 V2 V3
A man running round a race course notes that the sum of the distances of two flag posts from him is
always 10m and the distance between the flag posts is 8m. The area of the path he encloses (in square
metre) is
a) 15w b) 12n c) 18m d) 8m

The middle point of the chord x + 3y = 2 of the conic x? + xy — y? = 1is
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703.

704.

705.

706.

707.

708.

709.

710.

711.

712.

713.

714.

715.

716.

717.

718.

719.

a) (5-1) b) (1,1) c) (2,0) d) (-1,1)
The circles x2 + y2 —4x — 6y —12 =0andx?> + y> + 4x + 6y + 4 =0

a) Touch externally b) Do not intersect

c) Intersect at two points d) Are concentric

The equation of the director circle of the hyperbola g - 3;—2 = 1,is given by

a)x2+y2=16 b)x? +y2 =4 c) x2 +y% =20 d)x? +y%2 =12

If the lines 2x + 3y + 1 = 0 and 3x — y — 4 = 0 lie along diameters of acircle of circumference 107w, then
the equation of the circle is

a)x?+y?—2x+2y—23=0 b)x?+y?—2x—2y—23=0

Qx> +y?+2x+2y—23=0 d)x?+y2+2x—2y—23=0

The value of A, for which the circle x? + y? + 2Ax + 6y + 1 = 0 intersects the circle x? + y? + 4x + 2y =
0 orthogonally, is

11 -5 5
— b) —1 — d) =
2) 5 ) Q) - )3
2
The area of the triangle formed by any tangent to the hyperbola = — 3;—2 = 1 with its asymptotes is
a) 4a®b? b) a? c) 4ab d) ab

If the chords of contact of tangents drawn from P to the hyperbola x? — y? = a? and its auxiliary circle are
at right angle, then P lies on

a) x? — y? = 3a? b)xz—yZ—Za2 c)x?—y%2=0 d)x?—-y2=1
Let P be a point on the elllpse = + = = 1, of eccentricity e. If A, A" are the vertices and S, S’ are the foci of
the ellipse, then Area A PSS’: Area A APA’ =
1
a) e3:1 b)e?:1 ce:1l d)-:1
e
The centre of the ellipse 9x% + 25y2 — 18x — 100y — 166 = 0, is
Length of major axis of ellipse 9x% + 7y? = 63 is
a) 3 b) 9 c) 6 d) 2v7

Equation of the normal to the ellipse 4(x — 1)? + 9(y — 2)? = 36, which is parallel to the line 3x —y =1,
is

a)3x—y=+5 b)3x—y=+5-3

)3x—y=vV5+2 d)3x —y = V55 + 1)

If e and e’ be the eccentricities of a hyperbola and its conjugate, then eiz + & is equal to

a)o b) 1 c) 2 d)3

In the parabola y? = 4ax, the length of the chord passing through the vertex inclined to the axis at % is
a) 4a/2 b) 2a\/_ ) aV2 d)a

If e is eccentricity of elllpse = + — = 1(a > b) and €' is eccentricity of— + — = 1(a < b), then
De=e b ee’ = 1 9 6_12 +# —1 d) None of these

The area (in square unit) of the circle which touches the lines 4x + 3y = 15and 4x + 3y = 5 is

a) 4n b) 3n c) 2m dr

The sum of the coefficients in the expansion of (a?x? — 2 & x + 1)°%, as a polynomial in x, vanishes.
Position of the point (@, 2 a?) with respect to the circle x* + y? = 4, is

a) Outside b) Inside c) On side d) Cannot be decided
The locus of the poles of tangents to the auxiliary circle with respect to the elllpse — + ==1,is
x2 2 2 X2 2
y y 1 y 1 d) None of these
a)—2+—:§ b)_+_:ﬁ c)— b_4 ;

The points (5, —7) lies outside the circle
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720.

721.

722.

723.

724,

725.

726.

727.

728.

729.

730.

731.

732.

733.

734.

a)x?+y2—-8x=0 b)x? +y2—5x+7y =0
Qx> +y?—5x+7y—1=0 d)x* +y?—8x+7y—2=0

2 2
If the lines joining the foci of the ellipse ;CT + i—z = 1,where a > b and an extremity of its minor axis are

inclined at an angle 60°, then the eccentricity of the ellipse is

V3 1 V5 V7
2) -2 b)> )2 )%

The two parabolas x? = 4y and y? = 4x meet in two distinct points. One of these is the origin and the
other is

a) (2,2) b) (4,—4) ) (44) d) (=2,2)
If the circles x? + y? + 2gx + 2fy = 0 and x% + y? + 2g’x + 2f’y = 0 touch each other, then
a) ff' =gg’ b)fg=/f'g o (fe)? = (f'gH? d)fg'=f'g

If the normals at two points P and Q of a parabola y? = 4ax intersect at a third point R on the curve, then
the product of ordinates of P and Q is

a) 4a? b) 2a? c) —4a? d) 8a?
The equation of the line which is tangent to both the circle x? + y? = 5 and the parabola y? = 40x is
a)Zx—yiS=O b)2x—y+5=0 C)2x—y—5:0 d)2x+y+5=0

The length of the chord of the parabola y? = 4ax, which passes through the vertex and makes an angle a
with the axis of the parabola is

a) 4a cos a cosec?a b) 4a cos a cosec?a c) a cos a cosec?a d) a cos?a a cosec «

x = 1is the radical axis of the two orthogonally intersecting circles. If x> + y? = 4 is one of the circles,
then the circles, then the other circle is

aA)x?+y?—4x+4=0 b)x*’+y*—8x+4=0 c¢)x>+y?2—8x—4=0 d)None ofthese

The equation (x — x1)(x — x,) + (¥ — y1)(y — y,) = 0 represents a circle whose centre is

X1—X2 Y1~ Y2 X1+ X2 Y1ty
) (F52 2R n(EEEE) 9w @) G2 2)
x =4(1+ cosB) and y = 3(1 + sin 0) are the parametric equations of
(x—3)*  (y—4)° (x+4)?  (y+3)?
a = b =
) AT 1 ) T T 1
(x—4)? (y—3)? (x—4)? (y—3)?
C — = d =
) 16 9 1 ) 16 * 9 1

If the chord of contact of tangents from a point on the circle x? + y? = r to the circle x? + y? = 15
touches the circle x? + y? = 1§, thenr,7,, 73 are in

a) AP b) HP c) GP d) AGP
2 2
The locus of the poles of tangents to the director circle of the ellipse % + 2’—2 = 1 with respect to the ellipse
x% y2 .
; + ﬁ = 1, 1S
2) x? N y: 1 b) x? N y: 1 0 x? N y: 1 d) None of these
a? b2  a?+ b2 a*  a*  a?+ b2 aé b5 a? + b2

If chords of the hyperbola x? — y? = a? touch the parabola y? = 4ax. Then, the locus of the middle points
of these chord is

a) y? = (x —a)x? b) y?(x — a) = x3 c) x*(x —a) =x3 d) None of these
If the parabola y? = 4ax passes through the point (1, —2), then tangent at this point is
a)x—y—1=0 b)x+y+1=0 x—y+1=0 d) None of these
If the circles x* + y? + 2x + 2ky + 11 = 6 and x? + y? + 2ky + K = 0 intersect orthogonally, then k is
3 3 3 3
a) 2or—> b) =2 or ) 2ors d)—p >
) 2or 5 ) Zor2 )20r2 ) 22
The foci of the hyperbola 2x? — 3y? = 5 are
5 5 V5 d) None of these
) (£7=0) b) (+£,0) ) <i?,0>
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735.

736.

737.

738.

739.

740.

741.

742.

743.

744.

745.

746.

747.

748.

749.

Consider the circles x2 + (y — 1)? = 9, (x — 1)? 4+ y2 = 25. They are such that

a) These circles touch each other

b) One of these circles lies entirely inside the other

c) Each of these circle lies outside the other

d) They intersect in two point

The circle x2 + y2 + 8y — 4 = 0, cuts the real circle x? + y% + gx + 4 = 0 orthogonally, if

a) For any real value of g b) For no real value of g

c)g=20 dg<-2,g>2

If P is any point on the ellipse ;C_z + 31’—2 = 1and S and S’ are the foci, then PS + PS’ is equal to

a) 4 b) 8 c) 10 d) 12

If A, A" are the vertices, S, S’ are the foci and Z, Z' are the feet of the directrices of an ellipse with centre C,
then CS,CA, CZ are in

a) A.P. b) G.P. c) H.P. d) None of these

The condition that the parabola y? = 4c(x — d) and y? = 4ax have a common normal other than x-axis
(a>0,c>0),if

a)2a<2c+d b) 2c < 2a+d c)2d<2a+c d)2d <2c+a

The equation of the circle whose diameter is the common chord of the circles
x2+y2+2x+3y+2=0

and x2+y2+2x—3y—4=0is

a)x?+y?+2x+2y+2=0 b)x?+y2+2x+2y—1=0
Q) x?+y*+2x+2y+1=0 d)x?+y2+2x+2y+3=0
The coaxial system of circles given by x? + y2 + 2gx + ¢ = 0 for ¢ < 0 respects
a) Intersecting circles b) Non-intersecting circles
) Touching circles d) Touching or non-intersecting circles
The value of A, for which the line 2x — gly = —3 is a normal to the conic x? + yTZ =1is
SJRE b)2 c) -3 a4 Y3
2 2 )
If the length of the latusrectum of the ellipse x? tan? § + y% sec? 0 = 1is 1/2,then 6 =
a) m/12,5m/12 b)m/6,5m/6 c) 7m/12 d) None of these

If 2y = x and 3y + 4x = 0 are the equations of a pair of conjugate diameters of an ellipse, then the
eccentricity of the ellipse is

2 2 1 1
o f of N

. 1 1,3
Equation — = -+ =cos 0 represents

a) A rectangular hyperbola b) A hyperbola
) An ellipse d) A parabola
The length of the latusrectum of an ellipse is one third of its major axis. Its eccentricity would be
2 b 2 1 d 1
a) — — c) — J—
= ) |3 ) 7 by

The locus of centre of a circle which passes through the origin and cuts off a length of 4 unit from the line
x=3Iis

a)y’+6x=0 b) y? + 6x = 13 c) y2+6x =10 d)x? + 6y =13

The equation of latusrectum of a parabola is x + y = 8 and the equation of the tangent at the vertex is x +
y = 12, then length of the latusrectum is

a) 4V2 b) 2v/2 c)8 d) 8v2

The equation of the hyperbola referred to the axes of coordinate and whose distance between the foci is

16 and eccentricity is V2, is
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761.

762.

a)x?—y?=16 b) x? —y?2 =32 ) x=2y?2=16 d)y?—x*2=16
A circle touches y-axis at (0,2) and has an intercept of 4 units on the positive side of x-axis. The equation
of the circle is

a)x?+y?—4(\2x+y)+4=0
b) x? +y? —4(x +V2y) +4=0
A x?+y?—2(\2x+y)+4=0
d) None of these
. 1 1
If t is a parameter, then x = a(t +Z),y = b(t _?) represents

a) An ellipse b) A circle

c) A pair of straight lines d) A hyperbola

A common tangent to 9x? — 16y? = 144 and x? + y2 = 9,is

a)yzix.i_E by 2 ) +15 90y 3 sy d) None of these
N Y=2 17T y=217*

Equation of the circle with centre on the y-axis and passing through the origin and (2,3) is
a)x?2+y2+13y=0

b)3x2+3y2—13y=0

) x*+y>+13x+3=0

d)6x2+6y2—-13x=0

2 2
The angle between the asymptotes of the hyperbola 916—6 - y; =1,is

wi

3 3 3
a)w—2tan~?! ) b)m — 2tan~?! 2 c) tan~?! 2 d)wr—2tan?!

If the point (=5 + iz, -3+ %) is an interior point of the larger segment of the circle x? + y? = 16 cut off

by the line x + y = 2, then

a) 1 € (—,5V2)

b) 1 € (4V2 —V14,5V2)

) 1€ (4V2 —V14,4V2 +V14)

d) None of these

If the circle x? + y% + 6x — 2y + k = 0 bisects the circumference of the circle x*> + y2 + 2x — 6y — 15 = 0,
then k is equal to

a) 21 b) —21 c) 23 d) —23

If x = 9 is the chord of contact of the hyperbola x? — y? = 9, then the equation of the corresponding pair
of tangents is

a) 9x2 —8y?+18x—-9=10 b)9x% —8y? —18x+9 =10

c) 9x2 —8y2 —18x—9=10 d)9x? —8y?+18x+9=0

If the lines a;x + b1y + ¢c; = 0 and a,x + b,y + ¢, = 0 cut the coordinate axes in concyclic points, then
a) laya;| = |byby| b) |a;b,| = |a,b,| c) laib,| = |ayby| d) None of these

One of the diameters of the circle circumscribing the rectangle ABCD is 4y = x + 7.If A and B are the
points (—3,4) and (5,4) respectively, then the area of the rectangle is
a) 16 sq. units b) 24 sq. units c) 32 sq. units d) None of these
The intercept on the line y = x by the circle x* + y? — 2x = 0 is AB. The equation of the circle with AB as
diameter is
a)x’+y’4+x+y=0 b)x*+y’=x+y c) x> +y?—3x+y=0 d)None of these

2 2
Let LL' be the latusrectum and S be a focus of the ellipse % + Z—Z = 1.If A SLL' is equilaterial, then the
eccentricity of the ellipse is

a) 1/v5 b) 1/v/3 c) 1/v2 d)v2/3
The radius of the circle r2 — 22 r(cos 6 +sin6) — 5 = 0, is
a) 9 b) 5 0) 3 d) 2
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773.

774.

775.

776.

777.

778.

lfz—z + i—j = 1(a > b) and x? — y? = c? cut at right angles, then
a) a?+b? =2c? b)b? —a? =2c? c) a®? —b? =2c? d) a?h? = 2 c?

2 2
If the chords of constant of tangents from two points (x4, y;) and (x,,y,) to the ellipse z—z + 2/—Z = 1areat

right angles, then 22 is equal to
V1y2
a? b? a* b*
) -2 g V-2

The equation of the hyperbola of given transverse axis 2a with its vertex mid-way between the centre and
the corresponding focus is

a) 3x%2 —y? =a? b) 3x? — y? = 3a? c) x2 — 3y? = a? d) x? — 3y? = a?

The equation of the circle concentric to the circle 2x? + 2y? — 3x + 6y + 2 = 0 and having double the area
of this circle, is

a) 8x% +8y? —24x +48y —13 =0

b) 16x% + 16y? + 24x — 48y — 13 =0

c) 16x? + 16y? — 24x + 48y — 13 =0

d)8x? +8y? +24x —48y —13 =0

2 2
If a tangent, having slope — g, to the ellipse 916—8 + 33/—2 = 1 intersects the major and minor axes in points 4 and

B respectively, then the area of A OAB is equal to

a) 12 sq. units b) 48 sq. units c) 64 sq. units d) 24 sq. units
The angle of intersection between the curves x> = 4(y + 1) and x?> = —4(y + 1) is

r b T o0 d T
V% i )3
The equation |/x2 + (y — 1)2 — /x2 + (y + 1)?| = k will represent a hyperbola for
a) k€ (0,2) b) k € (0,1) c) k € (1,2) d)k eR?*
Angle between tangent drawn to circle x + y? = 20, from the point (6, 2) is

s s
a) > b)m ) 1 d) 2r

. . x% y? x%2  y? 1 . .
The foci of the ellipse — + = = 1 and the hyperbola — — = = — coincide. Then, the value of b? is
16 b 144 81 25

a)l b) 5 )7 d)9

2 2
If Jsc_s — % = 1, is a hyperbola, then which of the following statements can by true?
a) (—3,1) lies on the hyperbola b) (3,1) lies on the hyperbola
c) (10,4) lies on the hyperbola d) (5,2) lies on the hyperbola
The locus of the point of intersection of perpendicular tangents to the parabola x? = 4 ay is
a)y=a b)y =—-a x=a d)x =—a

If a chord which is normal to the parabola y? = 4 ax at one end subtends a right angle at the vertex, then
its slope is

a) 1 b) V3 ) V2 d) 2

The equation of the circle on the common chord of the circles (x — a)? + y? = a? and x? + (y + b)? = b?
as diameter, is

a) x? + y? = 2ab(bx + ay) b) x? + y? = bx + ay

c) (a? + b?)(x? + y?) = 2ab(bx — ay) d) (a® + b?)(x% + y?) = 2(bx + ay)

Ifin a A ABC (whose circumcentre is at the origin), a < sin 4, then for any point (x, y) inside the
circumcircle of A ABC, we have

d) None of these

1 1 1 1
il b — — il
a)lxy|<8 )|xy|>8 C)8<xy<2

The locus of the mid points of the chords of the circle x? + y? = 4 which subtend a right angle at the origin
is

a)x?+y2=1 b) x%2 + y% =2 AQx+y=1 dx+y=2

The directrix of the parabola y? + 4x + 3 = 0 is
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) * o b) P ) 30 d) 1 o
Ax—== - = Jx—-= ——=
XT3 Xy X7 X%

The point P(9/2,6) lies on the parabola y? = 4ax, then parameter of the point P is
3a 2

et = 2 3
a) 2 b) 34 c) 3 d) >
The length of the latusrectum of the parabola whose focus is (3,3) and directixis3x —4y = 0, is
a) 2 b) 1 c) 4 d) None of these
If5x2 + 1 y? = 20 represents a rectangular hyperbola, then 1 equals
a)5 b) 4 c) =5 d) None of these

Tangents at P(t;) and Q(t,) on the curve y? = 4ax are meeting at a point R on the axis of the parabola. the
area of A PQR is

a) —8a’t3 b) 2a%t?t, c) 4a’t t3 d) None of these

A variable circle passes through the fixed point A(p, q) and touches x-axis. The locus of the other end of
the diameter through A is

a) (x —p)? = 4qy b) (x — @)% = 4py ) (y —p)? = 4qx d) v — @)* = 4px
The equation of the directrix of the parabola x? — 4x — 3y + 10 = 0, is

5 5 3 5
Ay=-7 Jy=7 Vy=-7 Jx =7

2 2
The angle between the two asymptotes of the hyperbola 916—6 — y; =1is
3 3 3 4
a)w—2tan~! (Z) b)m — 2tan~?! (E) c) 2tan?! (Z) d)r—2tan?! (§>
The equation of the ellipse whose one focus is at (4,0) and whose eccentricity is 4/5 is
X2 y? X2 y? X2 y? X2 y?

a)3—24-5—2:1 b)§+3—2=1 C)§+4—2=1 d)E‘F?:

The locus of centres of family of circle passing through the origin and cutting the circle x? + y? + 4x —
6y — 13 = 0 orthogonally, is

a)4x+6y+13=0 b)4x —6y+13 =0 c)4x+6y—13=0 d)4x—-6y—-13=0
The angle of intersection of the circles x? + y? = 4 and x? + y? = 2x + 2y, is

a)m/2 b) /3 c) /6 d)m/4
2 2
Let P(asecH,btan0) and Q(a sec dp, b tan ), where 6 + ¢ = gbe two points on the hyperbola % - 2]—2 =1.
If (h, k) is the point of intersection of normals at P and @, then k is equal to
a’ + b’ a’+ b? a? + b? a? + b?
b) — d) -
a) 2 ) - |— 9 ) -|—;
The circle x? + y2? 4+ 2Ax = 0,1 € R, touches the parabola y? = 4x externally. Then
a)l1>0 b)A <0 ciA>1 d) None of these

If the circles x* + y? — 2x — 2y — 7 = 0 and x? + y? + 4x + 2y + k = 0 cut orthogonally, then the length
of the common chord of the circle is

2) 12 b) 2 c)5 d)8

V13
The radical axis of the coaxial system of circles with limiting points (1, 2) and (-2, 1)is
a)x+3y=0 b)3x+y=0 c)2x+3y=0 d)3x+2y=0

If P(1,1/2) is a centre of similitude for the circles x> + y? + 4x + 2y —4 =0and x? + y? —4x — 2y + 4 =
0, then the length of the common tangent through P to the circles is

a) 4 b) 3 c) 2 d)1

Number of tangents from (7, 6) to ellipse T—Z + g =1is

a)o b) 1 c) 2 d) None of these

The equation of the common tangent of the two touching circles, y? + x> — 6x — 12y + 37 = 0 and x? +
y2—6y+7=0is

a)x+y—-5=0 b)x—y+5=0 x—y—-5=0 dx+y+5=0
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796. Let E be the ellipse XT; + yTZ = 1 and C be the circle x? + y? = 9. Let P and Q be the points (1,2) and (2, 1)

respectively. Then
a) Q lies inside C but outside E b) Q lies outside both C and E
c) P lies inside both € and E d) P lies inside C but outside E

797. An isosceles triangle is inscribed in the circle x? + y? — 6x — 8y = 0 with vertex at the origin and one of
the equal sides along the axis ofx. Equation of the other side through the origin is
a) 7x — 24y =0 b)24x —7y =0 ) 7x+24y =0 d)24x+7y =0

798. The locus of the middle point of the chords of the circle x? + y? = a? such that the chords pass through a
given point (x;,y;), is

a)x?+y?t—xx;—yy; =0 b)x? +y? =x? +y?
Ax+y=x+y d)x +y =xf +y?
2 2
799. i p is the length of the perpendicular from a facus upon the tangent at any point p of the ellipse % + 2’—2 =
2
1 and r is the distance of p from the focus, then ZTa - Z—Z is equal to
a) -1 b) 0 1 d) 2
800. Equation of the ellipse with eccentricity% and foci at (£1,0) is
x?  y? x?  y? x? y? 4 d) None of these
a) —+4+—=1 b)— +2— = 1 C)—+—=—
) 3 + 4 ) 4 * 3 ) 4 * 3 3
2 2
801 yf the tangent at a point P on % — % = 1 cuts one of its directrices at @, then the angle made by PQ at the
corresponding focus, is
a) 45° b) 30° c) 60° d) 90°
802. The common tangent to the parabola y? = 4 ax and x* = 4 ay, is
a)x+y+a=0 b)x+y—a=0 x—y+a=0 dx—-—y—-a=0
803. The equation of the tangent at the vertex of the parabola x* + 4x + 2y = 0'is
a)x =-2 b)x =2 Ay=2 d)y=-2
2 2
804. If the normal at the P(0) to the ellipse 916—4 + y? = 1 intersect it again at the point Q (28), then cos 6 is equal
to
2 2 1 1
Z b) == Z d—-=
a) 3 ) -3 93 ) -3
805. The vertex of the parabola y? + 6x — 2y + 13 = 0, is
a) (1,-1) b) (=2,1) ) 3/2,1) d) (=7/2,1)
806. The equation to the hyperbola having its eccentricity 2 and the distance between its foci is 8, is
X2 y? X2 y? X2 y? X2 y?
d) — —— = b———:1 C) ———=1 d———:l
)12 4 1 )4 12 )8 2 )16 9

807. If P is a point such that the ratio of the square of the lengths of the tangents from P to the circles x? + y? +
2x —4y — 20 = 0and x? + y? — 4x + 2y — 44 = 0 is 2: 3, then the locus of p is a circle with centre
a) (7,-8) b) (~7.8) ¢) (7.8) d) (-7,-8)

808. The equation of a circle C is x* + y? — 6¢ — 8y — 11 = 0. The number of real points at which the circle
drawn with points (1,8) and (0,0) as the ends of a diameter cuts the circle, C is

a)o b) 1 c) 2 d) None of these
809. The length of transverse axis of the hyperbola 3x? — 4y? = 32 s
a) @ b) ﬂ c) 3 d) 64
NE NE 32 3
810. Vertex of the parabola 9x? — 6x + 36y + 9 = 0 is
a) (1/3,-2/9) b) (=1/3,-1/2) ) (=1/3,1/2) d) (1/3,1/2)

811. If the latusrectum of a hyperbola through one focus subtends 60° angle at the other focus, then its
eccentricity e is

a) V2 b) V3 ) V5 d) V6
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823.
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825.

826.

827.

If a circle passes through the point of intersection of the coordinates axes with the lines Ax —y +1 =10
and x — 2y + 3 = 0, then the value of 1 is

a) 2 b) 4 c)6 d)3

Let AB be a chord of the circle x? + y? = r? subtending a right angle at the4 centre. Then, the locus of the
centroid of the A PAB as P moves on the circle is

a) A parabola b) A circle

c) An ellipse d) A pair of straight lines

The locus of the centre of a circle which cuts orthogonally the circle x? + y2 — 20x + +4 = 0 and which
touches x = 2, is

a) y> =16x + 4 b) x? = 16y c) x2 =16y +4 d) y? = 16x

If from any point P on the circle x? + y% + 2 gx + 2 fy + ¢ = 0, tangents are drawn to the circle

x> +y2+2gx+2fy+csin?a+ (g?+ f?) cos? a = 0,

then the angle between the tangents is

a) a b)2a c) a2 d) None of these
The equation of the chord joining two points (x;,y;) and (x; y,) on the rectangular hyperbola xy = ¢? is
X y X y
a + =1 b + =1
)x1+x2 Y1ty )x1_x2 Y1—Y2
X y X y
c) + =1 d) + =1

Yityz x1tx; Yyity: xt+x;
If the line y cos a = x sina + a cos a be a tangent to the circle x* + y? = a?, then
a) sina=1 b) cos?a =1 c) sin?a = a? d) cos? a = a?
The tangent at P, any point on the circle x? + y? = 4, meets the coordinate axes in 4 and B, then
a) Length of AB is constant
b) PA and PB are always equal
c) The locus of the mid-point of AB is x? + y? = x?y?
d) None of these
The equation of the circle which touches both the axes and the straight line 4 x + 3 y = 6 in the first
quadrant and lies below it is
a)4x>+4y —4x—4y+1=0
b)x?2+y2—6x—6y+9=0
Ax*+y?—6x—y+9=0
d)4x>+y?—x—-6y)+1=0
The equation of circle which touches the x-axis and y-axis at the points (1, 0) and (0, 1) respectively, is

a)x*+y2—4y+3=0 b)x*+y2—2y—2=0

Q) x?4+y?—2x—-2y+2=0 d)x?+y>—2x—2y+1=0

The shortest distance between the parabolas y? = 4x and y? = 2x — 6 is

a) 2 b) V5 c)3 d) None of these
The eccentricity of the ellipse 9x% + 5y% — 30y = 0 is

a) 1/3 b) 2/3 c) 3/4 d)4/5

The equation of the circle concentric to the circle 2x? + 2y? — 3x + 6y + 2 = 0 and having area double the
area of this circle, is

a) 8x% +8y? —24x+48y —13 =0 b) 16x? + 16y% + 24x — 48y — 13 =0
c) 16x% + 16y? — 24x + 48y — 13 =0 d) 8x% + 8y + 24x — 48y —13 =0
2 2
Equation of the normal to the hyperbola }26—5 - 31'—6 = 1 perpendicular to the line 2x +y = 1is
a) V21(x —2y) = 41 b)x—2y=1 ) Va1(x — 2y) = 41 d)V21(x —2y) = 21
The point of the parabola y? = 18x, for which the ordinate is three times the abscissa is
a) (6,2) b) (-2 -6) ¢) (3,18) d) (2,6)
The equation of tangent to the hyperbola 4x? — 9y? = 1, which is parallel to the line 4y = 5x + 7, are
a) y =30x + 161 b) 24y = 30x + V161 c) 24y =x t 161 d) None of these

Two circles with centres (2, 3) and (5, 6) cut orthogonally. If radius of both circles are equal, then radius is
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equal to
a) 1 b) 2 c)3 d) 4

828. If the straight line x — 2y + 1 = 0 intersects the circle x? + y? = 25 in points P and Q, then the
coordinates of the point of intersection of tangents drawn at P and Q to the circle x? + y? = 25 are

a) (25,50) b) (—25,-50) c) (—25,50) d) (25,-50)
829. The angle between the tangents drawn from the point (1, 4) to the parabola y? = 4x is
s T T s
a) 3 b) 7 c) 3 d) 3

830. Coordinates of foci of hyperbola are (-5,3) and (7, 3) and eccentricity is 3/2. Then ,length of its
latusrectum is

a) 20 b) 10 c) 40 d) None of these

831 Three points 4, B, C are taken on the ellipse Z—j + i—j = 1 with eccentric angles 6,0 + a and 6 + 2q, then
a) The area AABC is independent of 6 b) The area AABC is independent of
¢) The maximum value of area is ‘/7? ab d) The maximum value of area is 34—\/5 ab

832. Equation of the parabola with its vertex at (1,1) and focus (3,1) is
a) x-1?=8(y—-1) bHG-1D*=8x-3) J@-1?*=8x-1 dx-3?=8y-1
833. If the tangent at the point (4 cos ¢ ,%sin cl)) to the ellipse 16x? + 11y? = 256 is also a tangent to the

circle x? + y? — 2x = 15, then the value of ¢ is
a) +m/2 b) + /4 c) +n/3 d)+n/6

834. If the circles x* + y* + 2ky + 2x + 6 = 0 and x? + y? + 2ky + k = 0 intersects orthogonally. Then, the
value of k is

3 3 1
a) 2 b) —2 c) ) d) >
835. The equation of the asymptotes of the hyperbola 3x? + 4y? + 8xy —8x — 4y — 6 = 0 is
a)3x2+4y?> +8xy —8x—4y—-3=0 b)3x2 + 4y +8xy —8x—4y+3=0
€)3x>+4y? +8xy —8x—4y+6=0 d)4x? +3y?+2xy—x+y+3=0
836. The equation of the chord of the circle x? + y? — 4x = 0, whose mid point is (1, 0) is
a)y=2 b)y=1 c)x=2 dx=1

837. The equation of a circle which passes through (2a, 0) and whose radical axis in relation to the circle x* +
y2=a?isx =a/2,is
aA)x?+y?—ax=0 b)x?+y?+2ax=0 A)x?+y?—2ax=0 dx?+y*’+ax=0
838. The range of values of € [0,2 rr] for which (1 + cos 6, sin 8) is on interior point of the circle x* + y? = 1,
is

a) (m/6,5m/6) b) 2m/3,51/3) c) (/6,7 m/6) d)2rn/3,4m/3
N2
839 The equation (x —2)2+ (y —3)? = (%) represents
a) A parabola b) A pair of straight lines
c) An ellipse d) A hyperbola

840. Two diameters of the circle 3x? + 3y? — 6x — 18y — 7 = 0 are along the lines 3x + y = c;andx — 3y = c,.
Then, the value of ¢, ¢, is
a) —48 b) 80 c) =72 d) 54

841. . e . x% y? X2 y?
If e; and e, are respectively the eccentricities of the ellipse i 1 and the hyperbola ren 1, then

the relation between e; and e, is
a)3e?+ei=2 b)e? +2e2 =3 c)2el+ei=3 d)e?+3eZ=2
842.x2+y2—6x—6y+4=0, x2+y?—2x—4y+3=0,
x% +y? + 2kx + 2y + 1 = 0. If the radical centre of the above three circles exists, then which of the
following cannot be the value of k
a) 2 b) 1 c)5 d) 4
843. The equations of tangents to the ellipse 3x? + 4y? = 5, which are inclined at 30° to the x-axis, are
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5 1 5 1 d) None of these
a)y=+vV3x+-— b)y=—xt= Ay=—=x=1
)y =V3xt: )y=pgxt; V=7
844. The slope of the tangent at the point (h, h) to the circle x? + y? = a?is
a)o b) 1 c) -1 d) Will depend on h
845. Coordinates of the foci of the ellipse 5x% + 9y? + 10x — 36y — 4 = 0, are
a) (1,2) and (—-3,2) b) (2,1) and (—3,2) c) (1,2) and (3,2) d) None of these
846. The parametric coordinates of any point on the parabola y? = 4ax can be
a) (a — at?,—2at) b) (a — at?, 2at) c) (asin®t,—2asint)  d)(asin t,—2acost)
847. The latusrectum of the parabola y? = 4ax whose focal chord is PSQ such that SP = 3 and SQ = 2, is given
by
24 12 6 1
il b) —= - d) =
2 )3 93 )3
848. The one which does not represent a hyperbola is
a)xy=1 b)x? —y? =5 Ax—1Dy-3)=0 d)x?—y2=0
849. Equation of the directrix of parabola 2x? = 14y is equal to
7 7 7 7
a = —— b = —= C = - d = -
)y=-3 Jx=-1 )y=1 )y=3
850. The angle between the asymptotes of the hyperbola 3x% — y? = 3 is
T T 2T 2w
V3 b3 g VT
851. The equation of the ellipse whose foci are (+2,0) and eccentricity% is
x? y? x?  y? x?  y? d) None of these
) —+—=1 b) —+=— = 1 C) —4+—=1
)12+16 )16+12 )16+8
852. The area of the triangle formed by the tangent at (3, 4) to the circle x* + y? = 25 and the coordinate axes
is
24 b) 0 325 24
; - -
V%5 )23 VT
853.1f 2x + 3y — 6 = 0 and 9x + 6y — 18 = 0 cuts the axes in concyclic points, then the centre of the circle, is
a) (2,3) b) (3,2) c) (5,5) d) (5/2,5/2)
2 2
854. The point of intersection of two tangents to the hyperbola % — 2’—2 = 1, the product of whose slope is c?,
lies on the curve
a) y2 — b? = c*(x* + a?) b) y? + a? = c?(x* — b?)
c) y?+a? = c*(x* —a?) d) y? —a? = c?(x? + b?)

855. A parabola is drawn with its focus at (3, 4) and vertex at the focus of the parabola y? — 12x — 4y + 4 = 0.
The equation of the parabola is

a)y?—8x+6y+25=0 b)y?—6x+8y—25=0

c) x> —6x—8y+25=0 d)x?+6x—8y—25=0
856. The common tangent of the parabolas y? = 4x and x? = —8y is

a)y=x+2 b)y=x-2 c)y=2x+3 d) None of these
857. The circle x? + y2 + 4x — 4y + 4 = 0 touches

a) x-axis b) y-axis ) x-axis and y-axis d) None of these

858. The line 2x — 3y = 5 and 3x — 4y = 7 are the diameter of a circle of ares 154 sq unit. The equation of this
circleis (mr = 22/7)

a) x>+ y%2+2x —2y =62 b) x% + y% + 2x — 2y = 47

c) x24+y%—2x+2y =47 d)x? + y? —2x + 2y = 62
859.1f P = (x,y),F; = (3,0),F, = (—3,0) and 16x? + 25y? = 400, then PF; + PF, equals

a) 8 b) 6 ¢) 10 d) 12

860. . . . . L A
The distance between the directrices of the ellipse st 5= 1is

9

d) None of these
a) =

b)24 )18
il 0) —
V5 V5 V5
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861. A tangent at any point to the ellipse 4x? + 9y? = 36 is cut by the tangent at the extremities of the major
axis at T and T'. The circle on TT' as diameter passes through the point

a) (0,V5) b) (V/5,0) ) (2,1) d) (0, —V5)

862.1f g and ¢ are eccentric angle of the ends of a pair of conjugate diameters of the ellipse Z—z + g = 1, then
0 — ¢ isequal to
a) + T b) 47 c)0 d) None of these
15 T
863. The radius of any circle touching the lines 3x — 4y +5=0and6x —8y —9 =0is
a) 1.9 b) 0.95 c) 29 d) 1.45
2 2
864 |f the tangent at the point (2 sec 8, 3 tan 8) to the hyperbola x: - % = lis parallelto 3x —y + 4 = 0, then
the value of 6, is
a) 45° b) 60° c) 30° d) 75°
865. A circle passes through (0, 0), (a, 0) and (0, b) the coordinates of its centre are
b a ab
2 a b <_,_) b,a d) (a b
) (5.5) ) (5 ) (b,) ) (a,b)
866. The Polar equation of the circle with centre (2,%) and radius 3 units is
a)r?+4rcos®=5 b)r? + 4rsin@ =5 c)r?—4rsin® =5 d)r? —4rcos® =5

867. The locus of the centre of circle which cuts the circles x? + y2 + 4x — 6y +9 = 0 and x? + y2 — 4x + 6y +
4 = 0 orthogonally, is
a) 12x+8y+5=0 b)8x +12y+5=0 c)8x—12y+5=0 d) None of these

868. If 2x — 4y = 9 and 6x — 12y + 7 = 0 are common tangents to the circle, then radius of the circle is

17 17
a) ﬁ b)— c) E d)——=
5 6V5 3 3V5
869. Let p(x4,y,) and Q(x,, y,) are two points such that their abscissa x; and x, are the roots of the equation
x% + 2x — 3 = 0 while the ordinates y, and y, are the roots of theequationy? + 4y — 12 = 0. The centre of

the circle with PQ as diameter is

a) (—-1,-2) b) (1, 2) c) (1,-2) d) (-1,2)
870. Angle between the tangents drawn to y? = 4x at the points where it is intersected by the line y = x — 1is
equal to
s s s s
a) 7 b) 3 c) 5 d) >
871. The coordinates of the focus of the parabola x> — 4x — 8y — 4 = 0 are
a) (0,2) b) (2,1) c) (1,2) d) (—-2,-1)
872. A line touches the circle x? + y? = 2 and the parabola y? = 8x, then equation of tangent is
a)y=x+3 b)y=x+2 y=x+4 dy=x+1
873. The locus of middle points of chords of hyperbola 3x? — 2y? + 4x — 6y = 0 parallel to y = 2x is
a)3x—4y =4 b)3y—4x+4=0 c) 4x — 3y =3 d)3x —4y =2
874. The line ax + by + ¢ = 0 is normal to the circle x* + y? + 2gx + 2fy + d = 0, if
a)ag+bf+c=0 b)ag+bf —c=0 cag—bf+c=0 d)ag—bf —c=0

875. The equation of the ellipse whose vertices are (—4,1), (6,1) and one of the focal chord is x — 2y — 2 = 0, is
(x-1?2 (-1

a) et 1
b) (x ;rsl)2 N (}“;1)2 4
0 (x 161)2 N (y ;51)2 _
q (x :61)2 N (y ;rsl)2 _

876. For the ellipse 24x% + 9y? — 120x — 90y + 225 = 0, the eccentricity is equal to
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2 3 15 1
— b) — — d) =
3) 5 ) 5 ) 24 ) 5

877.1f x + y = k is normal to the parabola y? = 12x, then k is

a) 3 b) 9 ) -9 d) -3
878. If the circles x? + y? + 4x + 8y = 0 and x? + y? + 8x + 2ky = 0 touch each other, then k is equal to
a) 12 b) 8 c) -8 d) 4
879. If the circles (x — a)? + (y — b)? = c¢? and (x — b)? + (y — a)? = c? touch each other, then
a)a=bt2c b)a=b++V2¢ cJa=b+tc d) None of these
2 2
880. The sum of the focal distances of any point on the conic ’2(—5 + 317—6 =1is
a) 10 b) 9 c) 41 d) 18
881. The line y = mx + 1 is a tangent to the parabola y? = 4x, if
ajm=1 b)m =2 cgm=4 dm=3

882. If in a hyperbola, the distance between the foci is 10 and the transverse axis has length 8, then the length
of its latusrectum is
a)9 9 32 64
b) = c) — d)—
) 2 ) 3 ) 3
883. Extremities of a diagonal of a rectangle are (0,0) and (4,3). The equations of the tangents to the
circumcircle of the rectangle which are parallel to the diagonal are
a)16x+8y+25=0 b)6x -8y +25=0 c)8x+6y+25=0 d) None of these
2
The number of values of ¢ such that the line y = 4x + ¢ touches the curve x: +y2=1Iis
a) 1l b) 2 c) © d)o
885. Two tangents are drawn from the point (—2, —1) to the parabola y? = 4x. If « is the angle between these
tangents, then tan a is equal to

884.

a) 3 b) 1/3 J 2 d)1/2
2 2
886. The locus of the point of intersection of the perpendicular tangents to the ellipse % + yT =1is
a)x*+y%2=9 b) x> +y%2 =4 c) x> +y% =13 d)x?+y?=5
887. The locus of centre of a circle x? + y? — 2x — 2y + 1 = 0, which rolls outside the circle x? + y? — 6x +
8y =0,is
a)x2+y?—2x—2y—34=0 b)x?+y?—6x—8y+11=0
) x*+y?—6x+8y—11=0 d) None of the above

888. The length of the chord of the circle x? + y? = 25 passing through (5,0) and perpendicular to the line x +
y=20is

a) 5v2 b) 5/v/2 c) 2v/5 d) None of these
2 2
889. The equation of a tangent parallel to y = x drawn to x? - y? =1,is
a)x—y+1=0 b)x—y+2=0 x+y—-1=0 d)x—y+2=0
890. If y = 2x + k is a tangent to the curve x? = 4y, then k is equal to
a) 4 b) 1/2 c) —4 d)—-1/2

891. If the line g + % = 1 moves such that a—12 + b—12 = %, where c is a constant, then the locus of the foot of the

perpendicular from the origin to the line is
a) Straight line b) Circle c) Parabola d) Ellipse

2 2
892. If the tangent at any point P on the ellipse Z_Z + % = 1 meets the tangents at the vertices A and A" in L and

L' respectively, then AL - A'L' =
a)a+b b) a? + b? c) a? d) b?
893. The slope of the normal at the point (at?, 2 at) of the parabola, y? = 4ax, is
1 1
— b) t -t d) —-
) - ) J ) -+
894. Two rods of lengths a and b slide along the x-axis and y-axis respectively in such a manner that their ends
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are concylic. The locus of the centre of the circle passing through the end points is
a) 4(x? +y?) = a? + b? b) x? + y% = a? + b?
c) 4(x? —y?) = a® — b? d)x? —y?2 =a? — b2
895. The point (3, —4) lies on both the circles x? + y? — 2x + 8y + 13 = O0andx? + y? — 4x + 6y + 11 = 0.
Then, the angle between the circles is

1 3
a) 60° b) tan™?! (E) c) tan~! (g) d) 45°
896. The equation of the normal at the point P(2,3) on the ellipse 9x? + 16y? = 180 is
a) 3y =8x—10 b)3y—-8x+7=0 )8y+3x+7=0 d)3x+2y+7=0

897. AB is a chord of the parabola y? = 4ax with vertex 4, BC is drawn perpendicular to AB meeting the axis at
C. The projection of BC on the axis of the parabola is

a)a b) 2a c) 4a d) 8a
898. . Y o xr oyt .
The distance of the point 6" on the ellipse 3 + 5 = 1 from a focus is
a) a(e + cos 0) b) a(e — cos 8) c) a(l+ecosf) d)a(l+ 2ecosf)

899. The number of real tangents that can be drawn to the curve y2 + 2xy + x2 + 2x + 3y + 1 = 0 from the
point (1,—-2) is
a) One b) Two c) Zero d) None of these

2 2
900. o general point on the hyperbola % — % =1is

a) (asin®, b cos 0) (where 0 is parameter) b) (atan 6, b sec 0) (where 0 is parameter)

t -t t_,—-t
c) (a%, b %) (where t is parameter) d) None of the above

901. If one end of the diameter is (1, 1) and the other end lies on the line x + y = 3, then locus of centre of

circle is
a)x+y=1 b)2(x —y) =5 c)2x+2y=5 d) None of these
902. The equation of the smallest circle passing through the points (2, 2) and (3, 3) is
a)x?+y>+5x+5y+12=0 b)x*+y?—-5x -5y +12=10
) x*+y>+5x—5y+12=0 d)x*+y?—-5x+5y—12=0
903. The equation of the directrix of parabola y? + 4y + 4x + 2 = 0 is
3 3
a)x =-1 b)x =1 C)x——z d)x—i
904 £ 4 point P(x, y) moves along the ellipse Z—; + g = 1 and if C is the centre of the ellipse, then the sum of
maximum and minimum values of CP is
a) 25 b) 9 c) 4 d) 5
905. If the tangent to the parabola y? = ax makes an angle of 45° with x-axis, then the point of contact is
a) (E,E) b) (E,E) 9 (E'E) d) (E’E)
2'2 4°4 2°4 4°2
906. The locus of the point (I,m) so that Ix + my = 1 touches the circle x? + y? = a?,is
a)x?+y?—ax=0 b)x2+y2:%
c) y? = 4dax d)x?+y>—ax—ay+a?=0
907. The eccentricity of the hyperbola 9x — 16y? — 18x — 64y — 199 = 0 is
2) 16 b)E 0 25 d) Zero
9 4 16

908. If b and C are the lengths of the segments of any focal chord of a parabola y? = 4ax, then the length of the
semilatusrectum is

bc b+c 2bc
b) Vb d
2) b+c ) Vbe ) 2 ) b+c
2 2
909. If the area of the auxiliary circle of the ellipse % + i—z = 1(a > b) is twice the area of the ellipse, then the

eccentricity of the ellipse is
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1 V3 1 1
2) 7 b) = )5 d)>

910. The distance of the mid point of line joining two points (4, 0) and (0, 4) from the centre of the circle x? +

y?=16is
a) V2 b) 22 ) 3V2 d) 2v3
911. The equation of the chord of the circle, x? + y? = a? having (x4, y;) as its mid point, is
a) xy, + yx; = a® b)x;+y;=a Q) xx; +yy; =xf +yf  d)xx; +yy; = a?
912. The angle between the pair of tangents drawn from (1,3) to the parabola y? = 8x, is
a) tan~12 b) tan‘1% c) tan‘lé d)tan™13
913. The equations of the tangents to circle x? + y? — 6x + 4y — 12 = 0, which are parallel to line 4x + 3y +
15are
a)4x+3y+11=0and4x+3y+8=0 b)4x+3y—9=0and4x+3y+7=0
c)4x+3y+19=0and4x+3y—31=0 d)4x+3y—-10=0and4x+3y+12=0
914. Eccentricity of hyperbola whose asymptotes are 3x — 4y = 7 and 4x + 3y = 8, is
a) V2 b) 2
¢) Not sufficient information d) None of the above

915. Length of the tangents from the point (1, 2) to the circles x> + y?> + x + y — 4 = 0 and 3x? + 3y? — x —
y —k = 0 are in the ration 4:3, then k is equal to

a) 37/2 b) 4/37 c) 12 d) 39/4
916. If P(8) and Q(1t/2 + 6) are two points on the ellipse Z—i + 2’—2 = 1. Locus of the mid-point of PQ is
x2 y?2 1 x? y? x?  y? d) None of these
d) —+ —=— b) —+Z— = C)] —+—=
)a2+b2 2 )a2+b2 4 )a2+b2 2

917.The circle ax? + ay?® + 2gx + 2fiy + ¢, =0
and bx? + by? + 2g,x + 2f,y + ¢, =0
(a # 0 and b # 0) cut orthogonally, if

a) 8182+ f1f2 = acy + be, b) 2(g182 + f1f2) = bey + be,
c) bgigz + afif; = acy + be, d)gig+ fifa=a+c
918. The curve represented by the equation 4x? + 16y% — 24x — 32y — 12 =0's
a) A parabola b) A pair of straight lines
¢) An ellipse with eccentricity 1/2 d) An ellipse with eccentricity V3 /2

919. If the chord of contact of tangents drawn from the point (h, k) to the circle x> + y? = a? subtends a right
angle at the centre, then
a) h? + k? =a? b) 2(h? + k?) = a? ) h? —k? = a? d) h? + k? = 2a?

920. The tangent to x* + y? = 9 which is parallel to y-axis and does not lie in the third quadrant touches the
circle at the point

a) (3,0) b) (~3,0) 0 (03) d) (0,~3)
921. The equation of the circle of radius 5 and touching the coordinate axes in third quadrant is
2 2 _
a) (x — 5)% + (y + 5)% = 25 by @D+ +DT =25
g 6+ (y+6)* =25 4) & +5) + (+5)% =25

922. The straight line x + y = v2p will touch the hyperbola 4x? — 9y? = 36, if
a) p? =2 b)p? =5 c) 5p? =2 d)2p? =5

923.1If P is a point such that the ratio of the squares of the lengths of the tangents from P to the circles x* +
y?+2x —4y — 20 = 0 and x% + y2 — 4x + 2y — 44 = 0 is 2: 3, then the locus of P is a circle with centre

a) (7,-8) b) (=7,8) c) (7,8) d) (=7,-8)
924. ipse o+ 22 = 1

The length of the latusrectum of the ellipse et = 1is

a) 98/6 b) 72/7 c) 72/14 d) 98/12
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925.

926.

927.

928.

929.

930.

931.

932.

933.

934.

935.

936.

937.

938.

939.

940.

941.

942,

2 2
The equation ij— ;’Ts — 1 = 0, represent an ellipse, if
a)1>>5 b)A<2 €)2<A<L5 d)2>1>5
If the normals from any point to the parabola x? = 4y cuts the line y = 2 in points whose abscissae are in

A.P,, then the slopes of the tangents at the three conormal points are in

a) A.P. b) G.P. c) H.P. d) None of these

2
The area of the quadrilateral formed by the tangents at the end points of latusrectum to the ellipse % +
y?z =1is
a) 27/4 sq unit b) 9 sq unit c) 27/2 sq unit d) 27 sq unit
The mid-point of the chord 2x + y — 4 = 0 of the parabola y? = 4x is
a) (5/2,-1) b) (—1,5/2) c) (3/2,-1) d) None of these
The equation of the circle with centre (2, 1) and touching the line 3x + 4y = 5 is
a)x?+y?—4x—-2y+5=0 b)x?+y?—4x—-2y—-5=0
Q) x?+y?—4x—-2y+4=0 d)x?2+y?—4x—-2y—4=0
If (-1, —2\/2_) is one of extremity of a focal chord of the parabola y? = —8x, then the other extremity is
a) (—1,-V2) b) (2v2,-1) ) (—4,4V2) d) (4,4V2)

The length of the chord joining the points (4 cos 6, 4 sin 0) and (4 cos(6 + 60°),4 sin(6 + 60°))of the circle
x> +y?=16is

a) 4 b) 8 c) 16 d) 2
The distance between the foci of the hyperbola x? — 3y? —4x — 6y — 11 =0 s
a) 4 b) 6 c) 8 d) 10

The locus of the centre of the circle which cuts the circles x? + y? + 2 g;x + 2f;y + ¢; = 0 and x% + y? +
2 g, + 2f,y + ¢, = 0 orthogonally, is

a) An ellipse

b) The radical axis of the given circles

¢) A conic

d) Another circle

The radius of the circle with the polar equation

r2 —8r(V3cos0 +sinB) + 15 =01s

a) 8 b) 7 c) 6 d)5

The centre of the circle passing through (0,0)(a, 0)and (0, b) is

a) (a,b) b)a/2,b/2 c) (—a/2,-b/2) d) —a,—b

The mid-point of the line joining the common points of the line 2x — 3y + 8 = 0 and y? = 8x, is

a) (3.2) b) (5,6) ¢) (4,—1) d) (2,-3)

The equation of the tangent to the parabola y? = 8x which is perpendicular to the line x — 3y + 8 = 0 is
a)I9x+3y+2=0 b)3x+y+2=0 c)J3x—y—1=0 d)9x—-3y+2=0

The length of the chord of the parabola y? = 4 ax passing through the vertex and making an angle 6 with
the axis is

a) 4 a cosec? b) 4 a cos 8 cosec? 0 c) 4 a cotd cosec? 6 d) 2 a cosec? 6
The distance between the foci of the ellipse 5x2 + 9y? = 45, is
a) 2v/2 b) 4 ) 42 d) 2
The equation of the parabola with focus (0,0) and directrix x + y = 4, is
a)x?+y?—2xy+8x+8y—16=0 b) x> +y%2—2xy +8x+8y =0
) x2+y?2+8x+8y—16=0 d)x>?—y>+8x+8y—16=0
The length of the chord cut off by y = 2 x + 1 from the circle x? + y? = 2, is
5 6 6 J5
) 2 b) I DR
The two circles x? + y2 — 2x + 6y + 6 = 0 and x? + y? — 5x + 6y + 15 = 0 touch each other
a) Externally b) Internally c) Coincide d) None of these
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943.

944,

945.

946.

947.

948.

949,

950.

951.

952.

953.

954,

955.

956.

957.

958.

The equation of the normal to the hyperbola g - % =1at(—4,0)is

a)2x—3y=1 b)x=0 x=1 dy=0

The locus of the centre of the circle for which one end of a diameter is (1, 1) while the other end is on the
linex +y=3,is

a)x+y=1 b)2(x—y) =5 c)2x+2y=5 d) None of these

The mid-point of the chord intercepted by the hyperbola 9x? — 16y? = 144 on the line 9x — 8y — 10 = 0,
is

a) (1,2) b) (—1,2) c) (—=2,1) d) (2,1)

The radius of the circle, which is touched by the line y = x and has its centre on the positive direction of x-
axis and also cuts-off a chord of length 2 unit along the line /3y — x = 0, is

a) V5 b) V3 ) V2 d)1

If a focal chord of the parabola y? = ax is 2x — y — 8 = 0, then the equation of the directrix is
a)x+4=0 b)x—4=0 A)y—4=0 dy+4=0
The focus of the parabola x? + 2y + 6x = 0 is

a) (=3,4) b) (3,4) ) 34 d) (=3,-4)

The normal drawn at a point (at?, 2 at,) of the parabola y? = 4ax meets it again on the point (at3, 2 at,),
then
a)t, =2t b)t? =2¢t, ) tit, = —1 d) None of these
If tangent and normal to a rectangular hyperbola xy = c? cut off intercepts a, and a,
on one axis and b4, b, on the other, then
a; by
a)a, =b b) a, = b, c)—=+— d)a,a, + b1b, =0
a, by
The range of a, which the point (@, @) lies inside the region bounded by the curves y = V1 — x? and x +
y=1Iis
1 1 1 1 1 1 1 1
a)5<a<ﬁ b)§<a<§ c)§<a<ﬁ d)z<a<§
The normal at the point (3,4) on a circle at the point (—1, —2). The equation of the circle, is
a)x?+y*+2x—2y—13=0
b)x?+y2—-2x—-2y—11=0
) x?+y?—2x+2y+12=0
d)x?+y?—2x—-2y+14=0
The focal chord to y? = 16x is tangent to (1 — 6)? + y? = 2, then the possible values of the slope of this
chord are

1 1
) (-1,1) b) (-2.2) 9 {-25] {23}
The equation of the parabola with its vertex at the origin, axis on the y-axis and passing through the point
(6,—3)is
a)y?=12x+6 b) x* = 12y c) x2 =—12y d)y?=-12x+6
The sum of focal distance of any point on the ellipse with major and minor axes as 2a and 2b respectively,

is equal to
a) 2a b)2E c)Zé d)E

b a a
The maximum number of points with rational coordinates on a circle whose centre is (v/3, 0) is
a) One b) Two c) Four d) Infinite
The length of major and minor axis of an ellipse are 10 and 8 respectively and its major axis along y-axis
the equation of the ellipse referred to its centre as origin is

. 2 X2 y? . X2 y?

a)£+E:1 )E-l-i:l C)m-i-a:l )a+m=1
The equation of the circle which touches the axes of the coordinates and the line g + i—/ = 1 and whose
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960.

961.

962.

963.

964.

965.

966.

967.

968.

969.

970.

971.

centre lies in the first quadrant is x2 + y2 — 2cx — 2cy + ¢? = 0, where c is

a) 1,6 b) 2,1 c) 3,6 d) 6,4
The area of the triangle formed by three points on the ellipse Z—z + 3;—2 = 1 whose eccentric angles are «a, 8
and y is
. a—p -y Y-«
a) 2
) 2 absin 5 C0S———cos—
a— - A
b) 2ab sin 5 ﬁsinﬁ 5 ycosy 5
a— - A
c) 2ab sin 5 ﬁsinﬁ 5 ysiny 5
a—-Bf B-yv v—a
d
) 2 ab cos 5 cos 5 cos 5
The eccentricity of the conic 4x% + 16y? — 24x — 32y = 1is
1 3 3
a) = b) /3 c) = d)=
)5 ) s )
The equation of the ellipse having vertices at (£5,0) and (£4,0) is
a)"2+y2—1 b) 9x? + 25y = 225 c)x2+y2—1 d) 4x? +5y% =20
25 16 9 = 25

The circle S; with centre C; (a4, b1) and radius r; touches externally the circle S, with centre C,(a,, b,) and
radius r,. If the tangent at their common point passes through the origin, then

a) (@®+a3)+ B2 +b3)=r+1}

b) (af —a3) + (b —b3) =1{ — 17

c) (af —b3) + (a3 +b3) =1 + 77

d) (af —bi) + (a3 +b3) =1 + 75

2 2
If eccentricity of hyperbola Z_Z —2 =1iseandeis the eccentricity of its conjugate hyperbola, then

bZ
, , 1 1 d) None of these
aJe=e b)ee' =1 C)e_2+(e’)2

If the equation of tangent to the circle x> + y2 — 2x + 6y — 6 = O parallel to 3x —4y + 7 = 0is 3x — 4y +
k = 0, then the value of k are

a) 5,—35 b) =5, 35 ¢) 7,-32 d)-7,32
If circle x% + y2 + 2gx + 2fy + k = 0 intersect hyperbola xy = c? at four points (x;,y;),i = 1,2,3,4 then
a) X1+ X, +x3+x4=-—8 b) x1 + x5 + x3 + x4 = —28

C) X1 + Xy +x3+x4 =—4g d)x; +x, +x3 +x4 =28

If tangents are drawn to the ellipse x* + 2y? = 2, then the locus of the mid point of the intercept made by
the tangents between the coordinate axes is

1 1 1 1 2 2 2 2
a)ﬁ-l_m:l b)mﬁ-z—yZ:l c)x?_l_yzzl d)xz-l-y?:l
The curve represented by the equation 4x? + 16y? — 24x — 32y — 12 = 0 is
a) A parabola b) A pair of straight lines
c) An ellipse with eccentricity% d) An ellipse with eccentricity ‘/Z—E

.. . x%  y? x%  y? a.
If the eccentricity of the two ellipse Tt == 1 and =tz = 1 are equal, then the value of; is
s N 13 03
)13 )13 93 6
The distance between the directrices of the hyperbola x = 8sec8,y = 8tan 0 is
a) 8V2 b) 16v2 c) 4v2 d) 6v2
The equation to the line touching both the parabolas y? = 4x and x? = —32y, is
a)x+2y+4=0 b)2x+y—4=0 )x—2y—4=0 dx—-2y+4=0

The locus of the mid point of the chord of the circle x? + y? — 2x — 2y — 2 = 0 which makes an angle of
120° at the centre, is
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978.
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980.
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984.

985.

a)x?+y?—2x—-2y—1=0 b)x?+y2+x+y—1=0

Qx?+y?—2x—2y+1=0 d) None of the above
If% + % = 1 touches the circle x? + y? = a?, the point (1/a, 1/p) lies on a/an
a) Straight line b) Circle c) Parabola d) Ellipse

The graph represented by the equations x = sin®t,y = 2 cos t, is
a) A portion of a parabola

b) A parabola

c) A part of a sine graph

d) A part of a hyperbola

The equation of tangent to the ellipse x? + 4y =5 at (—1,1),is

a)x+4y+5=0 b)x—4y—-5=0 x+4y—-5=0 d)x—4y+5=0

Two circles, each of radius 5, have a common tangent at (1,1) whose equation is 3x + 4y — 7 = 0. Then,
their centres are

a) (4,-5)(—2,3) b) (4, —3)(—2,5) c) (4,5)(—2,-3) d) None of these

The equation of the circle having its centre on the line x + 2 y — 3 = 0 and passing through the point of
intersection of the circles

x>+y?—4y+1=0andx*+y?>—4x—2y+4=0is

a)x?+y*—6x+7=0

b)x?2+y2—-3x+4=0

A)x?+y*—-2x—-2y+1=0

dA)x?+y*+2x—4y+4=0

If two different tangents of y? = 4x are the normals to x? = 4by, then

) |b] > ! b) |b| < ! )|b|>1 d)|b|<1
a — — c — —
2V2 22 V2 V2
The line 3x — 2y = k meets the circle x> + y? = 4r? at only one point, if k? is

52 20
a) 2072 b) 52r? c) ?rz d) ?rz
The distance between the foci of the conic 7x? — 9y? = 63 is equal to
a) 8 b) 4 c)3 d)7

If the circle x? + y? = a? intersects the hyperbola xy = ¢? in four points (x;,y;), for i = 1,2,3 and 4, then
Y1 +Yy2+y3+y, equals

a) 0 b) ¢ c)a d) ¢*

Consider the following statements :

1. The equation of the parabola whose focus is at the origin is y? = 4a(x + a)

2. The line Ix + my + n = 0 will touch the parabola y? = 4ax, if In = am?

Which of these is/are correct

a) Only (1) b) Only (2) c) Both of these d) None of these

2 2
If M; and M, are the feet of the perpendiculars from the foci S; and S, of the ellipse % + 31/—6 = 1 on the

tangent at any point P on the ellipse, then (S, M;)(S,M,) is equal to

a) 16 b) 9 c) 4 d)3
The equation of two circles which touch the y-axis at (0, 3) and make an intercept of 8 unit on x-axis, are
a) x> +y2+10x — 6y +9 =0 b)x? +y?+6x—10y +9=0
Q) x> +y?—8x+10y+9=0 dx?+y?+10x £ 6y +9=0

Ifax? + by? + 2gx + 2fy + ¢ = 0 represents an ellipse, then

a) It's major axis is parallel to x-axis

b) It’s major axis is parallel to y-axis

c) It’s axes (ie, major axis and minor axis) are neither parallel to x-axis nor parallel to y-axis

d) It’s axes are parallel to coordinates axes

Which of the following is a point on the common chord of the circles x? + y2 + 2x — 3y + 6 = 0 and x? +
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999,

100

100

100

y2+x—-8y—13=0

a) (1,4) b) (1,-2) ) (1,-4) d) (1,2)
AB is a diameter of x? + 9 y? = 25. The eccentric angle of 4 is /6. Then, the eccentric angle of B is
a)5m/6 b) -5n/6 c) —2m/3 d) None of these

The mirror image of the parabola y? = 4x in the tangent to the parabola at the point (1, 2) is

Q) (x-1?=4(y+1) b @E+D*=4@+1) @+1?=4@-1) dE-1)2=4@y-1)
The equation of the tangent to circle 5x? + 5y? = 1, parallel to line 3x + 4y = 1 are

a) 3x + 4y = +2V5 b) 6x + 8y = +V5 ) 3x + 4y = +V5 d) None of these

The diameter of a circle are along 2x + y — 7 = 0andx + 3y — 11 = 0. Then, the equation of this circle,
which also passes through (5, 7), is

a)x?+y2—4x—-6y—16=0 b)x? +y? —4x —6y—20=0
Qx> +y?—4x—6y—12=0 d)x?+y?+4x+6y—12=0
2 2
If the tangent at a point (a cos 6, b sin 0) on the ellipse Z—Z + 3;—2 = 1 meets the auxiliary circle in two points,
the chord joining them subtends a right angle at the centre, then the eccentricity of the ellipse is given by
a) (1 4 cos2 0)~1/2 b) (1 +sin? @) c) (1 + sin29)~1/2 d) (1 + cos? )
2 2
The value of m for which y = mx + 6 is a tangent to the hyperbola 1’;—0 - Z_9 =1,is
17 20 3 20

a) |— b) |== ¢ = d) (2=

) 20 ) 17 ) 20 ) 3
The parametric equation of a parabola is x = t* + 1,y = 2t + 1. The cartesian equation of its directrix is
a)x=0 b)x+1=0 Ay=0 d) None of these
The length of the subtangent to the parabola y? = 16 x at the point whose abscissa is 4, is
a) 2 b) 4 c) 8 d) None of these
The angle between the asymptotes of the hyperbola x? + 2xy —3y? +x + 7y + 9 = 0 is

1 1

a) tan~ (42 b) tan~1(£V3 c) tan™* (—) d) tan™? (—)

) tan™*(£2) ) tan~1(+v/3) ) 7 ) tan 5
If the points (2, 0), (0, 1), (4, 5) and (0, c¢) are concyclic, then the value of c is
a) 1 b) 14 )5 d) None of these

3

If the line x + y — 1 = 0 is a tangent to the parabola y? — y + x = 0, then the point of contact is
a) (0,1) b) (1,0) c) 0,-1) d) (-1,0)
If 4x — 3y + k = 0 touches the ellipse 5x% + 9y = 45, then k is equal to
a) +3v21 b) 3v21 ) —3v21 d) 2v/21
The point of the parabola y2 = 18x, for which the ordinate is three times the abscissa, is
a) (6,2) b) (~2,~6) ¢) (3,18) d) (2,6)
Tangent at the vertex divides the distance between directrix and latusrectum in the ratio
a) 1:1 b) 1: 2
c) Depends on directrix and focus d) None of the above

The point (4, —3) with respect to the ellipse 4x* + 5y% = 1is

a) Lies on the curve b) Is inside the curve c) Is outside the curve d) Is focus of the curve
Ifx —y 4+ 1 = 0 meets the circle x* + y? + y — 1 = 0 at 4 and B, then the equation of the circle with AB as
diameter is

a)2(x*+y»)+3x—y+1=0 b)2(x* +y*)+3x—y+2=0

) 2(x*+y*)+3x—y+3=0 d)x?+y>+3x—y+1=0

The equation of circle with centre (1, 2) and tangentx + y — 5 =0is

a)x?+y?+2x—4y+6=0 b)x?+y2—2x—4y+3=0
Q) x*+y?—2x+4y+8=0 d)x?+y>—-2x—4y+8=0
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2 2
Equation of chord of an ellipse ;—5 + % = 1, whose mid pointis (1, 1), is

a) 25x +9y = 36 b) 9x + 25y = 34 c) 9x — 25y = 34 d) None of these
The latusrectum of the parabola y? = 4ax, whose focal chord is PSQ, such that SP = 3 and SQ = 2 is given
by
24 12 6 1
a) = b) = c) 3 d) <

Length of normal chord y = x + ¢ to the parabola y? = 8x is

a) 6v/2 unit b) 12+/2 unit ¢) 16v/2 unit d) None of these

If the circle x? + y2 + 6x — 2y + k = 0 bisects the circumference of the circle x? + y2 + 2x — 6y — 15 = 0,
then k is equal to

a) 21 b) —21 c) 23 d) —23

The equation of the normal at the point (2, 3) on the ellipse 9x? + 16y? = 180 is

a) 3y =8x—-10 b)3y—8x+7=0 c)8y+3x+7=0 d)3x+2y+7=0

x2 y2 x2 yZ
If; —r= 1 and i —1 are two hyperbola, then

a) Their asymptotes are same

b) Their eccentricity are same

c) Their transverse axes are same

d) Asymptotes of Ist are angle bisectors of asymptotes of IInd hyperbola

x2

If the chord joining points P(«) and Q(f) on the ellipse = + i—z = 1 subtends a right angle at the vertex

aZ
A(a,0),thentana/2tan /2 =
a? a? b? b?
a) b) -2 0= d -2

Equation of asymptotes of xy = 7x + 5y are

ayx=7,y=5 b)x=5y=7 c) xy =35 d) None of these
The point diametrically opposite to the point P(1,0) on the circle x? + y?> + 2x + 4y — 3 =0is

a) (3,4) b) (3,—4) c) (-3,4) d) (-3,—4)

The equation of the circle passing through (0,0) and belonging to the system of circles of which (3,1) and
(—1,5) are limiting points, is

a)x?+y?—x+3y=0

b)x?+y?—11x+3y =0

x*+yr=1

d) None of these

The angle between the tangent drawn from the point (1, 4) to the parabola y? = 4x s

s T T s
a) 5 b) 7 c) 3 d) >
The equations of the circle which pass through the origin and makes intercepts of lengths 4 and 8 on the x
and y-axes respectively are
a)x*+y*+4x+8y=0 b)x*+y2+2x+4y =0
) x2+y?+8x+16y =0 d)x?+y?+x+y=0
The equation of the tangent to the hyperbola 4y? = x? — 1 at the point (1,0), is

ajx=1 b)y=1 Ay=4% dx=4
The parametric representation of a point on the ellipse whose foci are (—1,0) and (7,0) and eccentricity
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6. 1/2is
a) (3 +8cos 6,4V3sin0) b) (8 cos B, 4v/3 sin 0)
¢) (3 +4V3cos6,8sin0) d) None of these
101 If a focal chord of the parabola y? = ax is 2x —y — 8 = 0, then the equation of the directrix is

a)x+4=0 b)x—4=0 cA)y—4=0 dy+4=0
101 Theline x + y = 6 is a normal to the parabola y? = 8x at the point
8.

a) (18,-12) b) (4,2) (24 d) (8,8)

101 The focal chord to y? = 16x is tangent to (x — 6)? + y2 = 2, then the possible values of the slope of this
9. chord, are

a) {-1,1} b) {-2,2} ) {-2,1/2} d) {2,-1/2}
102 If from the origin a chord is drawn to the circle x? + y2 — 2x = 0, then the locus of the mid point of the
0. chord has equation

aA)x?+y’+x+y=0

b)x?+y?+2x+y=0

Ax?+y*—x=0

d)x2+y2-2x+y=0
102 Four distinct points (2k, 3k), (1,0), (0,1) and (0,0) lie on a circle for

1.
a) All integral valuesof k b)0 <k <1 k<O d) For two values of k
102 The equation of parabola with focus (0, 0) and directrix x +y = 4, is
2.
a)x?+y?—2xy+8x+8y—16=0 b)x?+y?—2xy+8x+8y =0
) x’+y>+8x+8y—16=0 d)x?—y?+8x+8y—16=0
102 One of the points on the parabola y? = 12x with focal distance 12, is
3.
a) (3,6) b) (9, 6/3) c) (7,24/21) d) (8,46)

102 The equation of family of circles with centre at (h, k) touching the x-axis is given by

a) x?+y?—2hx+h?=0 b) x? + y?> — 2hx — 2ky + h? = 0
c) x2+y?—2hx—2ky—h?=0 d)x? + y? —2hx — 2ky =0
102 The parabola with directrix x + 2y — 1 = 0 and focus (1,0) is
5.
a)4x? —4xy+y>—8x+4y+4=0 b)4x? +4xy +y> —8x+4y+4=0
c) 4x? +5xy +y>+8x—4y+4=0 d)4x? —4xy +y?>—8x—4y+4=0

102 The square of the length of the tangent from (3, —4) to the circle x* + y? — 4x — 6y + 3 =0, is

a) 20 b) 30 c) 40 d) 50
102 Let P, Q, R be three points on parabola y? = 4x and normal at P and R meet at Q, then the locus of the mid-
7. point of the chord PR is a parabola whose vertex is at

a) (2,0) b) (0,—2) c) (—2,0) d) None of these
102 The equations to the directrices of the ellipse 4(x — 3)%? + 9(y + 2)? = 144 are
8.

a) 5x — 15+ 18V5 =0

b) 5x + 15+ 2V5 =0

) 15x +5+2V5 =0

d) 15x -5+ 18V5 =0
102

2 2
Let P be a variable point on the ellipse 326—5 + Z_s = 1 with foci at S and S’. If A be the area of triangle PSS’,
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9. then the maximum value of 4 is
a) 24 sq. units b) 12 sq. units c) 36 sq. units d) None of these
103 The focal distance of a point on the parabola y? + 16x whose ordinate is twice the abscissa, is

a) 6 b) 8 c) 10 d)12
103 If 0 is a parameter, then x = a(sin 6 + cos 8), y = b(sin 6 — cos ) represents
1.
a) An ellipse
b) A circle
c) A pair of straight lines
d) A hyperbola
103 Thecircles x? + y? + x + y = 0 and x? + y? + x — y = 0 intersect at an angle
. s T I T
a) 3 b) 7 c) 3 d) 3

103 In the two circles (x + 7)? + (y — 3)? = 36 and (x — 5)? + (y + 2)? = 49 touch each other externally, then
3. the point of contact is
L I
13 "13 13 "13 13713 13 "13
103 If y4,y, are the ordinates of two points P and Q on the parabola and y; is the ordinate of the point of
4. intersection of tangents at P and Q, then

a) y1,¥2,y3 are in AP b) y1,¥3, ¥, are in AP C) y1,Y2, Y3 are in GP d) y1,v3,y, are in GP
103 One of the diameter of the circle x? + y? —2x + 4y — 4 = 0 is

a)x—y—3=0 b)x+y—-3=0 c)—x+y—3=0 d)x+y+3=0
103 If 5x — 12y + 10 = 0 and 12y — 5x + 16 = 0 are two tangents to a circle, then the radius of the circle is

a) 1l b) 2 c) 4 d)6
103 The image of the centre of the circle x? + y? = a? with respect to the mirror x + y = 1 is

1
a) <ﬁ' \E) b) (v2,V2) <) (V2,2V2) d) None of these
103 The eccentricity of the ellipse 25x? + 16y? — 150x — 175 = 0 is
8.
2 2 4 3
z b Z Z a2
g )3 3 )3

103 If the vertex of the parabola y = x? — 16x + k lies on x-axis, then the value of k is

a) 16 b) 8 ¢) 64 d) —64
104 The latusractum of the hyperbola 9x% — 16y? + 72x — 32 — 16 = 0 is
0.
9 9 32 32
Z b) -2 i % )
a) > ) > c) 3 ) 3

104 Equation of hyperbola passing through origin and whose asymptotes are 3x + 4y = 5and 4x + 3y =5 is

a)x?—y?=1 b) 12x? + 12y% + 35xy — 15x — 15y = 0
c) 12x% +12y2 + 25xy —35x — 35y = 0 d) 12x2 + 12y? + 25xy — 25x — 25y =0
104 Ifg? + f? = c, then the equations
2. x?2+y?+2gx+2fy+c = 0will represent
a) A circle of radius g b) A circle of radius f
c) A circle of diameter V¢ d) A circle of radius 0
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The equation of parabola whose focus is (5,3) and directrix is 3x — 4y + 1 = 0, is

a) (4x + 3y)? — 256x — 142y +849 =0 b) (4x — 3y)? — 256x — 142y + 849 = 0
&) (3x + 4y)? — 142x — 256y + 849 = 0 d) (3x — 4y)? — 256x — 142y + 849 = 0
If the radical axis of the circles

x2+y2+2gx + 2fy + ¢ =0and 2x? + 2y? + 3x + 8y + 2c = 0, touches the circle

x? +y2+42x+2y+1=0,then

a)g=%andf¢2 b)gi%andf=2 c)gz%orfzz d) None of these
2 2

If the normal at point P on the ellipse % + i—z = 1 meets the axes in R and S respectively, then PR : RS is
equal to
a)a:b b) a?: b? c) b%:a? d)b:a
The mid point of the chord 4x — 3y = 5 of the hyperbola 2x% — 3y? = 12 is

5 b) (2, 1) 5 11

) . ’ _I d (_’ 2)

2) (O 3) 9 (4 0) 2
The circle on focal radii of a parabola as diameter touches the
a) Axis b) Directrix c) Tangent at the vertex d) None of these

104 A set of points is such that each point is three times as far away from the y-axis as it is from the point (4,0).

8.

104

105

105

105

Then, the locus of the points is

a) Hyperbola b) Parabola c) Ellipse d) Circle

The number of common tangents to the two circles x + y? — 8x + 2y = 0 and x? + y? — 2x — 16y +
25=0is

a) 1 b) 2 d3 d) 4

If transverse and conjugate axes of hyperbola are equal then it’s eccentricity is

1
V3 b) V2 9 75 92

Distance between foci is 8 and distance between directrices is 6 of hyperbola, then length of latusrectum is

4 3 d) None of these
a) 4V3 b) NG 0) :

The eccentricity of the hyperbola 5x% — 4y% + 20x + 8y = 4 is

2) vz b)2 ) 2 d)3

105 Aline is drawn through the point P(3,11) to cut the circlex? + y? = 9 at A and B. Then, PA. PB is equal to

3.

105

105

105

105

a) 9 b) 121 c) 205 d) 139

Locus of the point of intersection of straight lines g - % =mand z + % = % is

a) An ellipse b) A circle c) A hyperbola d) A parabola
Consider the set of hyperbola xy = k, k € R. Let e; be the eccentricity when k = 4 and e, be the
eccentricity when k = 9, then e; — e, is equal to

a) -1 b) 0 c) 2 d) -3

2 2
The product of the perpendicular from two foci on any tangent to the hyperbola Z—Z - % =1,is

a) a? b) b? c) —a? d) —b?
The equation of the tangents to the circle x? + y? = 13 at the points whose abscissa is 2, are

Page |70



a) 2x + 3y =13,2x — 3y =13 b) 3x + 2y = 13,2x — 3y =13
c) 2x + 3y =13,3x — 2y =13 d) None of the above
105 The equation of the tangent to the circle x* + y? = 4, which are parallel to x + 2y + 3 = 0, are
8.
a)x—2y =2 b) x + 2y = +2V3 ) x +2y = +2V5 d) x — 2y = +2V5
105 The equations of the tangents to the circle x? + y2 — 6x + 4y — 12 = 0 which are parallel to the line 4x +
9. 3y+5=0,are
a)4x+3y+11=0and4x+3y+8=0 b)4x+3y—9=0and4x+3y+7=0
c)4x+3y+19=0and4x+3y—31=0 d)4x+3y—-10=0and4x+3y+12=0
106 The tangent at (1, 7) to the curve x* = y — 6 touches the circle x? + y? + 16x + 12y + ¢ = 0 at
0.
a) (6,7) b) (—6,7) ¢) (6,~7) d) (—6,~7)
106 The equation of the tangent to the circle x? + y? + 4x — 4y + 4 = 0 which makes equal intercepts on the
1. positive coordinate axes, is
a)x+y=2 b)x+y=2V2 Ax+y=4 dx+y=8
106 From the point P(16,7) tangents PQ and PR are drawn to the circlex? + y? — 2x — 4y — 20 = 0.1f C be
2. the centre of the circle, then area of quadrilateral PQCR is
a) 450 sq units b) 15 sq units c) 50 sq units d) 75 sq units
;06 Any point on the hyperbola % i 1 is of the form
a) (4secH,2tan0) b) (4sec® —1,2tan 0 + 2)
c) (4sec8—1,2tan6 — 2) d) (4secO —4,2tan 0 — 2)
106 The centre of the circlex =2 4+ 3 cos0,y = 3sinf — 1is
4,
a) (3,3) b) (2,-1) ) (=2,1) d) (1,-2)
106 The asymptotes of the hyperbola xy = hx + ky are
5.
ayx=k,y=h b)x=hy=k cAx=hy=h d)x=ky=k
106 If the equation Ax? + (21 — 3)y? — 4x — 1 = 0 represents a circle, then its radius is
6.
SRl b V13 9 Y7 41
3 3 3 3
;06 | fz:a) + 7 (ayzz_s) represents an ellipse with major axis as y-axis and f is a decreasing function, then
a)a € (—oo,1) b) a € (5, ) c)a€(1,4) d)a € (—1,5)
106 If the two circles (x — 1)? + (y — 3)2 =r? and x? + y? — 8x + 2y + 8 = 0 intersect in two distinct points,
8. then
a)2<r<8 b)yr <2 Ar=2 dr>2
106 The angle between the tangents drawn at the points (5, 12) and (12, —5) to the circle x? + y? = 169 is
9.
a) 45° b) 60° c) 30° d) 90°
107 If the point (A, A + 1) lies in the interior of the region bounded by y = V25 — x2 and x-axis, then 2 lies in
0.  theinterval
a) (—4,3) b) (—o0,—1) U (3, ) c) (—1,3) d) None of these
107 The equation of the common tangent to the curves y? = 8x and xy = —1 s
1.
a)3y=9x+2 b)y=2x+1 c)2y=y+8 dy=x+2
107 If (acos 0;,asin®;),i = 1,2, 3 represents the vertices of an equilibrium triangle inscribed in a circle, then
2.

Pagel|71



107

107

107

107

107

107

107

108

108

108

108

108

108

a) cos0; +cosB,; +cosB; =0 b) sec; + secB, +secO; =0
c) tanB; +tanB, + tanB; =0 d) cot04 + cotB, + cotb; =0
The circle x2 + y? — 8x + 4y + 4 = 0 touches

a) x-axis b) y-axis
c) Both axis d) Neither x-axis nor y-axis
The number of maximum normals which can be drawn from a point to ellipse is

a) 4 b) 2 c)1 d)3
The equation of the parabola with vertex at the origin and directrix y = 2 is

a) y? = 8x b) y? = —8x ) y2 =+/8x d) x2 = -8y
The equation to the chord of the circle x? + y? = 9 whose middle point is (1, —2) is

ayx—2y=9 b)x—2y—4=0 )x—2y—-5=0 dx—-2y+5=0
The equation of the circle radius 2v/2 whose centre lies on the line x — y = 0 and which touches the line
x +y = 4, and whose centre is coordinate satisfy x + y > 4, is

a)x?+y>—8x—8y+24=0

b) x> +y2=8

) x*+y>—8x+8y—24=0

d) None of these

The greatest distance of the point P(10, 7) from the circle x* + y? — 4x — 2y — 20 = 0 is

a) 10 b) 15 A5 d) None of these
The two circles x> + y2 —2x—2y—7 =0and 3(x? + y?) —8x + 29y = 0

a) Touch externally

b) Touch internally

c) Cut each other orthogonally

d) Do not cut each other

The equation of the circle described on the common chord of the circles x> + y? + 2 x = 0 and x? + y% +
2y = 0 as diameter is

aA)x?+y?+x—y=0 b)x?+y’—-x—-y=0 Jx*+y?—x+y=0 d)x*+y?2+x+y=0
The product of perpendiculars drawn from any point of a hyperbola to its asymptotes is

aZbZ a2_|_b2 ab ab
a) —— b) —— ) —— d——
)a2+b2 ) a?h? )\/E+\/F )a2+b2

2 2
Number of points from where perpendicular tangents to the curve )16—6 - ;’—5 = 1 can be drawn, is

a) 1l b) 2 )0 d) None of these
2 2
Suppose S and S’ are foci of the ellipse )26—5 + y? = 1.If P is variable point on the ellipse and if A is area of the

triangle PSS’, then the maximum value of A is
a) 8 b) 12 d) 16 d) 20
For the ellipse 3x? + 4y? 4+ 6x — 8y — 5 = 0 the eccentricity is

a) 1/3 b)1/2 c) 1/4 d)1/5
The locus of the poles of normal chords of the ellipse % + % =1,is
a b

2 2
“d y — 2 2
a)gﬂ'ﬁ—a +b
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108

108

108

108

0.

109

109

109

109

109

4,

109

109

x y
)Fﬁ'ﬁ:aZ—bz
6 b6
— 2 232
c)x—2+?—(a —b)
2 4

a
d)x—2+}7=(a2—b2)2

The product of the lengths of perpendicular drawn from any point on the hyperbola x? — 2y? —2 = 0 to
its asymptotes, is

a) 1/2 b) 2/3 c) 3/2 d) 2

If e; and e, are the eccentricities of a hyperbola 3x? — 3y? = 25 and its conjugate, then

a)e?+ e2=2 b)e? + e =4 Qe +e, =4 de, +e, =2
The straight line x + y = k touches the parabolay = x — x2, ifk =

a) o b) -1 1 d) None of these
A hyperbola has the asymptotes x + 2y = 3 and x — y = 0 and passes through (2, 1). Its centre is

a) (1,2) b) (2,2) ¢ (1,1) d) (2,1)
The angular between the tangent drawn from the origin to the circle
(x—=7)?2+(y+1)?>=25is

T T T
a) 3 b)¢ A5 d)

ol A

The length of the latusrectum of the hyperbola xy —3x — 3y +7 = 0 is

a) 2 b) 4 c) 2v/2 d) None of these

The circle x? + y? = 4 cuts the circle x? + y? — 2x — 4 = 0 at the points A and B. If the circle x* + y? —
4x — k = 0 passes through A and B then the value of k is

a) —4 b) 0 c) -8 d) 4

The equation of the ellipse whose distance between foci is equal to 8 and distance between the directrix is
18, is

a) 5x2 —9y? =180 b) 9x? + 5y? = 180 c) x? +9y? =180 d) 5x2 +9y% =180

AB is a diameter of a circle and C is any point on the circumference of the circle. Then,

a) The area of A ABC is maximum when it is isosceles

b) The area of A ABC is minimum when it is isosceles

c) The perimeter A ABC is maximum when it is isosceles

d) None of these

The area of the circle centred at (1, 2) and passing through (4, 6), is

a) 5T sq units b) 10T sq units c) 251 sq units d) None of these

If (3, —2) is the centre of a circle and 4x + 3y + 19 = 0 is a tangent to the circle, then the equation of the
circle is

a)x?+y?—6x+4y+25=0 b)x*+y2—6x+4y+12=0

Q) x?+y?—6x+4y—12=0 d)x>+y>—6x+4y+13=0
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11.CONIC SECTION

: ANSWERKEY :

1) d 2) a 3) a 4) b|189) b 190) d 191) d 192) d
5) c 6) d 7) a 8) c|193) a 194) d 195) a 196) d
9) c 10) ¢ 11) b 12) b|197) b 198) c 199) b 200) b
13) b 14) b 15) ¢ 16) a|201) c 202) c 203) a 204) b
17) a 18) d 19) a 20) b(205) a 206) b 207) b 208) c
21) ¢ 22) d 23) d 24) b|209) d 210) c 211) b 212) a
25) ¢ 26) a 27) c 28) c(213) a 214) d 215) ¢ 216) b
29) ¢ 30) d 31) a 32) d217) c 218) d 219) a 220) c
33) b 34) b 35) a 36) a(221) d 222) a 223) b 224) c
37) a 38) a 39) b 40) c|(225) a 226) a 227) a 228) b
41) d 42) b 43) b 44) b|229) a 230) b 231) a 232) c
45) d 46) d 47) d 48) «¢(233) b 234) a 235) d 236) d
49) a 50) d 51) a 52) «c¢|237) b 238) c 239) b 240) a
53) ¢ 54) ¢ 55) b 56) b|241) a 242) c 243) d 244) c
57) ¢ 58) d 59) b 60) b(245) d 246) d 247) a 248) d
61) b 62) c 63) b 64) b(249) b 250) a 251) a 252) c
65) a 66) d 67) d 68) cc|(253) b 254) a 255) c 256) a
69) a 70) ¢ 71) a 72) a|257) b 258) c 259) a 260) b
73) b 74) ¢ 75) a 76) «c¢|261) b 262) c 263) b 264) a
77) ¢ 78) ¢ 79) a 80) a|265) a 266) d 267) c 268) c
81) a 82) ¢ 83) b 84) a(269) d 270) a 271) a 272) b
85) d 86) ¢ 87) d 88) a|273) c 274) b 275) d 276) a
89) b 90) ¢ 91) a 92) a(277) a 278) c 279) d 280) b
93) ¢ 94) b 95) d 96) c|(281) b 282) b 283) c 284) d
97) a 98) b 99) ¢ 100) d|285) b 286) b 287) d 288) b
101) c 102) d 103) c 104) b|289) c 290) a 291) b 292) a
105) c 106) d 107) c 108) c|293) b 294) a 295) b 296) a
109) c 110) d 111) c 112) c|297) b 298) c 299) c 300) a
113) d 114) b 115) b 116) a|301) b 302) a 303) a 304) a
117) b 118) a 119) b 120) a|305) c 306) a 307) b 308) b
121) d 122) a 123) b 124) a|309) c 310) a 311) a 312) c
125) b 126) c 127) b 128) d|313) a 314) d 315) c 316) d
129) a 130) a 131) a 132) a|317) c 318) c 319) a 320) d
133) d 134) a 135) c 136) b|321) b 322) d 323) d 324) b
137) b 138) d 139) c 140) a|325) a 326) d 327) c 328) b
141) d 142) a 143) c 144) d|329) a 330) b 331) c 332) c
145) d 146) a 147) b 148) d|333) a 334) c 335) b 336) b
149) b 150) a 151) c 152) ¢ |337) ¢ 338) b 339) c 340) d
153) b 154) c 155) ¢ 156) a|341) a 342) d 343) d 344) a
157) b 158) b 159) c 160) c|345) a 346) c 347) b 348) a
161) b 162) c 163) a 164) a|349) a 350) a 351) d 352) c
165) b 166) d 167) d 168) a|353) ¢ 354) a 355) c 356) a
169) d 170) b 171) a 172) c|357) b 358) a 359) c 360) d
173) a 174) b 175) a 176) c|361) b 362) c 363) d 364) d
177) c 178) b 179) b 180) a|365) b 366) b 367) a 368) a
181) b 182) d 183) d 184) a|369) d 370) b 371) a 372) d
185) a 186) a 187) d 188) ¢ |373) a 374) a 375) b 376) b

Page|74



377)
381)
385)
389)
393)
397)
401)
405)
409)
413)
417)
421)
425)
429)
433)
437)
441)
445)
449)
453)
457)
461)
465)
469)
473)
477)
481)
485)
489)
493)
497)
501)
505)
509)
513)
517)
521)
525)
529)
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537)
541)
545)
549)
553)
557)
561)
565)
569)
573)
577)
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378)
382)
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390)
394)
398)
402)
406)
410)
414)
418)
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438)
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450)
454)
458)
462)
466)
470)
474)
478)
482)
486)
490)
494)
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502)
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585)
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587)
591)
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599)
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619)
623)
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663)
667)
671)
675)
679)
683)
687)
691)
695)
699)
703)
707)
711)
715)
719)
723)
727)
731)
735)
739)
743)
747)
751)
755)
759)
763)
767)
771)
775)
779)
783)

T = VR o B o I = PR I T — i = P — o -V I o B S — 2~ 2 = "R R o T o T — P o B — i T T T I O T — o — ol = PR PR PR — o o T = i = S = S~ I I £ - 2 = — i P o I — o — i —

584)
588)
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600)
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692)
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704)
708)
712)
716)
720)
724)
728)
732)
736)
740)
744)
748)
752)
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760)
764)
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772)
776)
780)
784)
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792)
796)
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945)
949)
953)
957)
961)
965)
969)
973)
977)
981)
985)
989)
993)
997)
1001) a
1005) c
1009) d
1013) ¢
1017) a
1021) d
1025) a
1029) b
1033) b
1037) d
1041) c
1045) ¢
1049) b
1053) b
1057) a
1061) b
1065) a
1069) d
1073) b
1077) a
1081) a
1085) c
1089) c
1093) d
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946)
950)
954)
958)
962)
966)
970)
974)
978)
982)
986)
990)
994)
998)
1002) b
1006) d
1010) b
1014) a
1018) ¢
1022) a
1026) c
1030) b
1034) b
1038) d
1042) d
1046) b
1050) b
1054) c
1058) c
1062) d
1066) c
1070) c
1074) a
1078) b
1082) ¢
1086) b
1090) ¢
1094) a
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947)
951)
955)
959)
963)
967)
971)
975)
979)
983)
987)
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995)
999)
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a

1003) b
1007) c
1011) d
1015) a
1019) a
1023) b
1027) c
1031) a
1035) a
1039) ¢
1043) a
1047) c
1051) b
1055) b
1059) ¢
1063) b
1067) d
1071) d
1075) d
1079) ¢
1083) b
1087) b
1091) b
1095) ¢

948)
952)
956)
960)
964)
968)
972)
976)
980)
984)
988)
992)
996)
1000) c
1004) a
1008) a
1012) b
1016) a
1020) c
1024) b
1028) a
1032) d
1036) a
1040) a
1044) c
1048) ¢
1052) b
1056) b
1060) d
1064) b
1068) a
1072) a
1076) c
1080) d
1084) b
1088) ¢
1092) d
1096) ¢
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11.CONIC SECTION

: HINTS AND SOLUTIONS :

1

(d)

The circle x? + y2 + 2 gx + 2 fy + ¢ = O cuts an
intercept of length 2,/ f? — c on y-axis.
Forthecircle x> + y2+4x—7y +12 =0, we
have

g=2,f=-7/2andc =12

49
.y —intercept = 24/f2 —c =2 ’T_ 12=1

(@)
- . b2 3_1
~+ Eccentricity of ellipse= \/1 —== \/1 -=3

4

+ Eccentricity of hyperbola= 2

bZ
= 1+6_4-:2

b2
> 4=1+— =192 = b2

64
(@)
2
Let the equation of the required ellipse be 916—6 +
yZ
bz =1

But the ellipse passes through the point (2,1)

\ 2,04 /4,0 *

1+1 L
= — _—=
4 b2
3 e 4
=1 = —
b> 4 3

Hence, equation is

= x2+12y?2 =16

(b)
We have,
x=2t+1,y=1t*+2

x — 1\?
>y = ( > ) +2
>x-1)%2=4(y-2)
The equation of the directrix of this parabola is
y—2=-=1lor,y=1 |[Usingy = —a]
(c)

Given equation can be rewritten as

z_ﬁ( §)
I G

The standard equation of parabola is
k

Y? = 44X, where A = "

-~ Equation of directrix is X + % =0
8 k

=>X—E+Z=0

But the given equation of directrixisx —1 =0
Since, both equations are same

(B k_.
romg s

=32 k? =4k =k =-8,4
(d)

The equation of the ellipse is

(x+1? | (y-1)?
3(x+1)>+4(y—1)?=12o0r, =t e =1

The equations of its major and minor axes are y —
1 =0and x + 1 = O respectively

(@)

Let mid point of the chord be (h, k), then equation
of the chords be

hx?  ky? h? k2
Ztp it

b% h h?  k%\ b2 .
:y:—;-;x+(ﬁ+ﬁ)7 (1)

Since, line (i) is touching the circle x* + y? = ¢?

h? k?\b* b*h?
<? * b_2>k_2 =t (1 * a4k2>
Hence, locus is (b%x? + a?y?)? = c?(b*x? +
a'y?)
(c)

Given curve is y? = 4x (D)

Let the equation of linebe y = mx + ¢

: d L .
Since, é = m = 1 and above line is passing

through the point (0, 1)

1=10+c=>c=1
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10

y=x+1 ..(ii)
On solving Egs. (i) and (ii), we get
x=1landy =2

This shows that line touch the curve at one point.
So, length of intercept is zero.

(9
We have, AB = 2
Since A ABC is equilateral. Therefore,

AC=BC =2and 0C = ?(Side) =3
Y
C
X' X
B(-1, 0) o A(1,0)
Y,

Thus, the coordinates of C are (0,+/3)

Let the circumcircle of A ABC be

x> +y2+2g9x+2fy+c=0

It passes through (1,0), (—1,0) and (0,+/3)
~1+2g+c=01—-2g+c=0and3+2V3f+
c=0

Solving these three equations, we get

g=0,c=—1andf=—%

Thus, the equation of the circumcircle is

x2+y2—iy—1=0
V3
()

The coordinates of P be (h, k)

Let the equation of a tangent from P (h, k) to the
circle

x2+y2=a%bey =mx+aVl+m?

Since P(h, k) lies on y = mx + aV1 + m2
~k=mh+ayJ1+m?

= (k = mh)? = a(1 +m?)
>m?(h®*—-a?)—-2mkh+k?—-a%*=0

This is a quadric in m. Let the two roots be m, and

m,. Then,
2 hk

h2 — g2
But, tan ¢ = mq,tan § = m, and it is given that
cota+cotf =0

m1+m2 =

11

12

13

14

2 hk

=>m—1+m—2=0=>m1+m2=0:m=
=>hk=0

Hence, the locus of (h, k) isxy =0

(b)

We have,

x=2+tly=2t+1
>x—2=t’andy—1=2t

> (y—-1%2=4t?>andx — 2 =t?

= (y—1D? = 4(x - 2),

Which is a parabola with vertex at (2,1)

(b)

Given equation of ellipse is
x2 yZ

P + b 1(a < b)

It is a vertical ellipse with foci (0, £be)
Equation of any tangent line to the above ellipse is

y =mx ++a*m? + b?

~ Required product

_|-be + Va?m? + b?| |be + Va?m? + b?

B m?2 +1 m?+1
a’m? + b? — b2e?

- m? +1
a’m? + b%(1 —e?)

- m? +1

— azmmzz:laz [+ a? = b2(1 — 2)]

= a?

(b)

Since, 2 ADB = £ADC = 90°, circle on AB and AC
as dismeters pass through D and therefore the
altitude AD is the common chord. Similarly, the
other two common chords are the other two
altitudes and hence they concur at the
orthocenter

A
B/\ c
D
(b)
Given equation of ellipse can be rewritten as
x —2)? +3)2 X% y?
G-27 3P _ X ¥
25 16 25 16

Where X =x—-2,Y=y+3

Here,a > b
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16

17

= Focus (+ae, 0) = (+3,0)

> x—2=43,y+3=0

> x=5=-1,y=-3

= Fociare (—1,—3)and (-1, —3)

Distance between (2,-3) and (-1,-3)

= JQ2+1?+(-3+3)>=3

and distance between (2, —3) and (5, —3)

=J2-52+(-3+3)2=3

Hence, sum of the distance of point (2, —3)from
the foci

=3+3=6
(9
We have,
OC = Length of the perpendicular from (0,0) on
theline3x+4y—-15=0
= 0C = b 3
NeoEwn

#“AB =2AC =2J0A? —0C? = 2v36 -9 = 633

We know that the normal at (at?, 2at;) meets the

. 2
parabola at (at?,2 at,), if t, = —t; — =
1

Here, the normal is drawn at (x4, x;)

-'-at12=2at1:>t1:2:>t2:_2_22_3

The coordinates of the end points of the normal
chord are P(4a, 4a) and Q(9a, —6a)

Clearly, PQ makes a right angle at the focus (a, 0)
(a)

The equation of the family of circles touching
2x—y—1=0at(3,5)is
(x—3)2+@w-5%+12x—-y-1)=0
It has its centre (—/1 + 3, “210
5

(1)
)onthelinex +y=

A+10

~—A+3+ 5=51=6

18

19

20

22

Putting A = 6 in (i), we get
x2+y2+6x—16y+28=0

As the equation of the required circle
(d

Given that equation of parabola is y? = 9x
On comparing with y? = 4ax, we geta = %
Now, equation of tangent to the parabola y? = 9x
is
9/4 .
y=mx+-— (D
If this tangent passing through the point (4, 10),
then

9
10 =4 —
0 m+4m

= 16m? —40m+9=0

5@4m-9)4m-1)=0
19

m=3

On putting the values of m in Eq. (i)

4y =x+36and4y =9x + 4

=>x—4y+36=0and9%x —4y+4=0

(@)
Required length = y-intercept = 2 E -2=1
(b)

Given equationis xy = a
On differentiating, we get

dy

- =0
x dx +y
Sy

dx X
R (dy) 1
dx/ 1) a

(d)
Equation of auxiliary circle is
x24+y2=9 .(0)

N (A

i \y/la, ) X

%

Equation of AM is g + % =1 .. (i)
On solving Egs. (i) and (ii) , we get M (—%,z)

Now, area of AAOM = % 0A x MN
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23

24

25

26

27

27 .
= 7o S uni

(d)

Equation of tangent to y? = 4x isy = mx + %

Since, tangent passes through (—1, —6)
1

n—6=—-m+—=>m?—6m—-1=0
m

Here, mim, = —1
~ Angle between them is 90°

(b)
The equation of the ellipse is
4(x>+4x+4)+9(y? -2y +1) =36

(x+2)2? (y-1)2
32 2z !
So, the coordinates of the centre are (—2,1)

()

The two circles are
x2+y?2—2ax+c*=0andx?*+y?—2by +
c?=0

Centres and radii of these two circles are :

Centres: C;(a,0) C,(0,b)
Radii: r, =vVa? —c? 1, =vb?—c?

Since the two circles touch each other externally.
o C1C2 =N + )
= ya? + b% =+ a2 — c? + b2 — 2
= a’ + b? = a? — c? + b? — ¢?
+2va? — c2/b? — ¢2
= c* =a?bh? — c?(a® + b?) + c*
1 1

1
= a?h? = Cz(a2 +b2) :;-l_ﬁzc_z
(a)

It is given that 2ae = 8 and 27(1 =25

2a
:Zaex?=8x25:>4a2=200:>a=5\/§

= 2a = 10V2
(o)

Equation of chord joining points
P(acosa,bsina)and Q(acos 3, b sinf) is

X <a+[3)+y ) (a+[3>_ (a—B)
acos 5 bsm 5 = cos >
Now, f = a + 90°

x <2a + 90°> 4 y . <2cx + 90°) 1
5 cos > 3, Sin > =7
now, compare it with Ix + my = —n, we get
o5 (2(x+90°) in (2a+9o°)
2 = 2 = — 1
al bm \V2n

28

29

30

“cos?0+sin?0=1
= a?l? 4+ b’>m? = 2n?

(c)

Let LSL" be a latusrectum and C be the centre of
2 2

the hyperbola Z—Z - Jb% = 1. Itis given that CLL" is

equilateral triangle. Therefore, 2LCS = 30°
In ACSL, we have

t 30°—SL
an =5
Y\
e ,
L<ae,b—>
a
X
S(ae, 0)
L’(ae,ﬁ)
\ a
YN
1 b*/a
V3 ae
=>1_b2
3 a?e
1 e?-1
=>—3= . =>V3e2—e—-V3=0=>c¢
_1++13
243
(c)

Given equation can be rewritten as

>4(x*—-6x+9)+16(y2—2y+1)—36-6

=1
x-37 -1
53 R
4 16
53

53
) —23 _23

Here, a? and b?
4 16

C L 2_p2
-~ Eccentricity of ellipse is e = aaz

53_53
4 16
=>e= 53
S, .3
77
(d
The equation of hyperbola is
4x% —9y%2 =36
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31

32

33

x2  y? .

The equation of the chords of contact of tangents
from (x4, y1) and (x5, y,) to the given hyperbola
are

X4 _ Yy i
5 " 1 ..(iD)

and =22 222 — 1 _ (i)
9 4

Lines (ii) and (iii) are at right angles.

9 X1 4 Xy
L= X o —=—
4y, 9y,
X1, (9)2 81
= = — |- e —
Y1Y2 4 16
(a)

The circle having centre at the radical centre of
three given circles and radius equal to the length
of the tangent from it to any one of three circles
cuts all the three circles orthogonally. The given
circles are

x2+y?-3x—-6y+14=0 ..(i)
x> +y2—x—4y+8=0 ..(i)
x> +y2+2c—6y+9=0 ..(iii)

The radical axes of (i), (ii) and (ii), (iii) are

respectively
x+y—3=0 ..(iv)
and,3x—-2y+1=0 (V)

Solving (iv) and (v), wegetx = 1,y = 2

Thus, the coordinates of the radical centre are

(1,2)

The length of the tangent from (1,2) to circle (i) is

given by

r=vi+4-3-12+14=2

Hence, the required circle is

(x-1D?+@-22=2°
>x2+y?—2x—4y+1=0

(d)
It is clear from the figure that the two curves do

not intersect each other
i

—
N

(b)
Directrix of y? = 4(x + 1) is x = —2. Any point on
x=-2is (—2,k)
Now mirror image (x,y) of (—2, k) in the line x +
2y = 3is given by
x+2 y-—k —2+2k-3

=7 ()

10 — 4k
=>x = c -2

A
i,

34

36

37

38

39

=> X = —? (1)
Andy =2 4 k
Sy=22F (i)
From Egs. (i) and (ii), we get
_4g 3 (Sx)
y=rT5\y
>y=4+ 3
yEETY

= 4y = 16 + 3x is the equation of the mirror
image of the directrix
(b)

y2

2
Putting x = at? in z—z +i5=1,

2
We get, t* +3;—2= 1
ie,y? = b*(1 —t*) = b2(1 + t2)(1 — t?)
yisreal if1 —t%2 >0
ie, |t]| <1
(a)
The combined equation of the lines joining the
origin to the points of intersection of x cos a +
ysina =pandx? +y?—a?=0isa
homogeneous equation of second degree given by

x cosa + ysin a)z
p
= x%2(p? — a®cos? a) + y*(p? — a?sin’ a)
— (a?sin2a)xy =0
The lines given by this equation are at right angle
Coeff. of x? + Coeff.of y2 = 0
=>p?—a’cos?a+p?—a’sina=0=2p?

x2+y2—a2(

(a)

Using S; — S, =0,weobtain3x -9 =0or,x =3
as the equation of the required common tangent
(a)

Since the difference of the radii of two circles is
equal to the distance between their centres.
Therefore, two circles touch each other internally
and so only one common tangent can be drawn to
given two circles

(b)

Clearly, the incidence ray passes through the
point P(—2,—1) and the image of any point Q on
BPisy =-1
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42

Y
y B
R
X X
: 0
P2, -1) (0,-1)

Let us find the equation of PB. Let its equation be
y+1l=m(x+2)

It touches the circle x? + y? = 1

) ‘ 2Zm —1 |
ClWmr 1
So, the equation of PB is

1 O4
= = = —_
m '3

4
y+1=§(x+2)or,4x—3y+5=0

Let Q(—5,5) be a point on PB. The image of Q in

y = —11is R(-5,3). So, the equation of RP is
3+1

—5+4+2

y—3= (x+5or,4x+3y+11=0

(9
The equation of the tangent to the given circle at
the origin is y = x. Image of the point A(2,5) in
y = x is (5,2).
Thus, the coordinates of B are (5,2)
(b)
* PQ Is the double ordinate. Let MP = MQ = 1.
Given that AOPQ is an equilateral, then OP =
0Q =PQ
= (0P)? = (0Q)* = (PQ)?

2 2

a a
=7 0P+ )+ 12 =5 (07 + D) +17 =417
aZ
2 2 2
:ﬁ(b +1%) + 31

vy (g )
P

~ 3b%2—a?>0
= 3b? > a?
= 3a%(e? —-1) > a?

43

44

45

46

47

=e?>4/3
2
. e > —

V3
(b)
Clearly, x? — y? = ¢? and xy = c? are rectangular
hyperbolas each of eccentricity v2

ce=e =V2se?+el=4
(b)

Since, both the given hyperbolas are rectangular
hyperbolas

ne=vV2e =2
Hence, e? +e?2=2+2=4

(d)
2 y2

. X
Since, primie i

1, passes through (3, 0)and (3\/5, 2)

andT—E=1=>b2=4

S P P B £
€= az 9~ 3
(d)

Let the equation of circles are

Si=x2+y*+2x—-3y+6=0 ..(i)

S, =x2+y*+x—8y—13=0 ..(ii)

~ Equation of common chord is

S5:—5,=0

> (2 +y*+2x—3y+6)
—(x*+y*+x—-8y—13)=0

= x+5y+19=0 ..(iii)

In the given option only the point (1, —4) satisfied

the Eq. (iii)

(d

Let P(h, k) be the given point. Then, the chord of

contact of tangents drawn from P to the ellipse

Z—z + z—z =1is

B o

This subtends a right angle at the centre € (0,0) of

the ellipse. The combined equation of the pair of

straight lines joining C to the points of

intersection of (i) and the ellipse is
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49

51

52

53

54

2 2

x* y hx ky2
= =)

a? a? ' b2

This equation represents a pair of perpendicular

straight lines.

1 h? 1 k? h? k* 1 1

‘2 et e et T et
. x?  y? 1 1

Hence, the locus of (h, k) is i

(9

The locus is a hyperbola.

(a)

Given equation of ellipse can be rewritten as

-1 (+3)

=1
1/8 1/16
~ E t"t—1b2—1 8—1
=~ Eccentricity = prie 6= 7
(@)

The equation of the tangent at (—3,2) to the
parabola y? + 4x + 4y = 0 is
2y+2(x—3)+2(y+2)=0
=>2x+4y—-2=0

>x+2y—-1=0

Since the tangent at one end of the focal chord is
parallel to the normal at the other end. Therefore,
the slope of the normal at the other end of the
focal chord is —1/2

(<)

Solving the equations of lines in pairs, we obtain
that the vertices of the A ABC are

A(0,6), B(—2+/3,0) and C(2V3,0)

Clearly, AB = BC =CA

So, AABC is an equilateral triangle. Therefore,
centroid of the triangle ABC coincides with the
circumcentre. Co-ordinates of the circumcentre
are 0'(0,2) and the radius = 0'A = 4.

Hence, the equation of the circumcircle is
(x—0)2+(y—2)=4%0or,x2 +y2 -4y =12
()

Given, 7?2 — 4r(cos 0 +sin0) —4 =0 ...(i)

Put x =7rcos®, y =rsin®,thenr? = x2 + y?
~ From Eq. (i)

x> +y2—4(x+y)—4=0

> x?+y?—4x—4y—4=0

=~ Centre of circle is (2, 2)

()

Let P(h, k) be the mid-point of a chord AB of
length 4 units

55

56

1000, 0)

v
In A OPA, we have
0A% = OP? + AP? = 4? = h? + k? + 22
= h?+ k% =12
Hence, the locus of P(h, k) is x? + y? = 12, which
is a circle of radius 2v/3
(b)
Equation of normal at P (a sec §, b tan ¢) is
a x cos ¢ + by cotd = a?® + b?
Then, coordinates of L and M are
2+b2

(az;rbz .sec o, 0) and (0, 2 5

Let mid point of ML is Q (h, k),
(a®+b?)

tan d)) respectively.

Then h = ———=sec¢

2a
) 2ah )
o seccl) = (az—-l-bz) (l)
and k = @tand}

2bk .
s~ tand = @) .. (i)

From Egs.(i) and (ii), we get
4a’h? 4h2k?
(@2 +b2?  (a®+b?)?
Hence, required locus is
2 y?

sec2dp —tan® P =

X

(a2+b2) (a2+b2)2 o
2a 2b

Let eccentricity of this curve is e;.

2 2\ 2 2 2\ 2
:<a 2-|;1b> :(a 2—I(-1b> € —1)
= a?=b%(ef -1)
= a?=a’(e?-1)(e?—-1) [~ b?>=a%(e? - 1)]
selel—e?—-e?2+1=1
= e?(e?—1)=¢e?
e

e —1

$61=

(b)

Let (h, k) be the mid-point of a chord of the
hyperbola x? — y2 = a?. Then, the equation of the
chord is

hx — ky = h? — k? [Using: T = §']
L _h ek
YT T Tk
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58

59

60

This touches the parabola y? = 4ax
k?—h? a

kK h/k
= h(k? — h?) = ak?
Hence, the locus of (h, k) is x(y? — x2) = ay? or,
y2(x—a) =x3
(<)
x> +y2+6x+6y—2=0
Centre (—3,—3), radius =v9 + 9 + 2 =20

[Using: ¢ = a/m]

yl
Now, QC = +/(-=3)2 + 62 = /45

In right ACPQ
PQ =+v45-20=5
(d)

We have, 2a = 6,2b = 4

] b? 5
e = 1—F:e= 3

So, distance between foci = 2ae = 6\/§ =2+/5

and, length of the string = 2a + 2ae = 6 + 2V5
(b)

The equation of a tangent to the given parabola is

y=mx am

If it passes through (4,10), then
10 =4m + i

- 4m
= 16m? —40m+9=0

>@4m-1)4m—-9) =0 >m=

)

NN
ARV

(b)

We know that the area A of the triangle formed by
the tangent drawn from (x;, y,) to the circle x% +
y? = a? and their chord of contact is given by
_a(} +yi—a?¥?

A
xi +yf

61

62

63

64

Here, the point is P(4,3) and the circle is x? +
y?=9
3(4% + 32 —9)3/2

-~ Required area = 17 1 32 Sq. units
_ 192 it
=55 SQ. units
(b)
Given,y = mx + 2
2 2
and> -2 =1
9 4

Condition of tangency, ¢ = +Va?m? — b?

2=4y9m? -4 = m=i¥

(c)

Let any point P(x4, y;) outside the circle. Then,

equation of tangent to the circle x* + y? + 6x +

6y = 2 at the point P is

xx1 +yy13(c+x) +3(y+y) —2=0 ..(Q)

The Eq. (i) and the line 5x — 2y + 6 = 0 intersect

at a point Q on y-axisie,x =0

=50)—-2y+6=0 >y=3

-~ Coordinates of Q are (0, 3)

Point Q satisfies Eq. (i)

~3x;+6y; +7=0 ..(i)

Distance between P and @ is given by

PQ* = x7 + (y, — 3)?

=x{ +y{ —6y; +9

=11 —-6x, — 12y, (=
=0)

=11 -2(3x; — 6y4)

=11-2(-7)=25

~PQ=5

(b)

Equation of circle which touches x-axis and

coordinates of centre are (h, k) is

(x—h?+ @ -k? =k

Since, it is passing through (—1, 1), then

(-1-h)?+ A -k)?=k?

= h*+2h—-2k+2=0

Forreal circles, D = 0,

xZ + y? + 6x; + 6y, — 2

[from Eq. (ii)]

> (2)??-4(-2k+2)=0 = kz%

(b)

The required equation of circle is

(x2+y2—-6)+A(x*2+y>—6y+8)=0

It passes through (1, 1)
1+1-6)+A4(1+1-6+8)=0

= —4+4+41=0

= 1=1

()
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66

68

69

70

71

~ required equation of circle is

x> +y2—6+x2+y?—6y+8=0

= 2x2+2y2—-6y+2=0

= x?+y?-3y+1

(a)

The equation of anormal to y2 = 4xisy = mx —
2m —mS3.

If it passes through (11/4,1/4), then

1_11m 5 3
1= 7 m-—m
2>1=11m-8m—4m?3

1 -1++V3
=>4m3—3m+1=0=>m=§,—2

Hence, three normals can be drawn from
(11/4,1/4) to y? = 4x
(d)

Here, a?® = cos? a and b? = sin? a

b2 sin? a
Now, e = /1+—2 > e= [1+—
a cos“
= e=+1+tan?a = e = seca

Coordinates of foci are (+ae, 0)ie, (+1,0)

Hence, abscissae of foci remain constant when o

varies.

(<)

It is a known result
tit, = —1

(@)

Here, g, = —-1,f; =11,¢;, =5
and g, =7,f, =3,¢c, =k
= 2(-174+113)=5+4+k =k =47
(9
xZ

2
If the ellipse = + % = 1 and the straight liney =

a?
ma + c intersect in real points, then the quadratic

2 2
. x (mx+c)
equation — +—=

~Discriminant > 0 = ¢? < a?m? + b?

(a)

Let the equation of rectangular hyperbola is xy =
2

ce.

Take any four points on the hyperbola

P (ctl,i) ,0 (ctz,é) ,R (c@,é) and S (ct4,é)
Such that PQ is perpendicular toRS.

= 1 must have real roots.

72

73

YA

S(C‘t4, C/t4)
A\ﬁ( P(C[], C/tl)

X' . - X
(cty, /)0 O«
(Ct3, C/l3)R
Y
y
Since, OP makes angle a withOX.
(o4
Therefore, tana = - = =
Ctl tl

Similarly, tan 8 = tlz,tany = tiz and tan§ = tlz
2 3

()

~ tanatanftanytand = 55—
t2t2t2¢2
Now, PQ is perpendicular to RS.
Cc Cc

c Cc

t, t1 ty t3

. X = —
cty, — ¢y Cty—ct3

From Eq.(i),
tanatanftanytand =1
(@)
2
Equation of hyperbola is % — 2’—2 =1

Distance between foci of hyperbola= 2ae
. . . . 2
and its distance between directrices = ?a

According to the question,

2ae _
2a/e

3
2

Using, b? =a%(e? - 1) > —=>-1
a V2

= —=—
b 1

(b)

Equation of pair of tangents is
58, =T?
= (P +y? -4 +4-4) = (3x +2y —4)*

= 5y2+ 16y — 12xy + 24x — 50 =0
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75

76

77

2h 12
m1+m2 :—?z?

andmym, =0

NOW, mp—m, = \/(ml + mz)z — 4m1m2

B <12>2 0_12
= (3 _

(c)
Given equation is 9x% + 4y2 —6x+ 4y +1 =10
=>9<2 2 +1)+4<2+ +1)+1 1-1
GNP YTy Ty
=0

1)? 1)?
> (=) + (y:rzz) =1 (here,a < b)
()
. . 1
Length of major axis = 2b = 2 (E) =1
Length of minor axis = 2a = 2 G) = g
()

Equation of two straight lines are

\/§x—y=4\/§a

and\/§x+y=ﬁ

o

Solving above equations, we get

2 2

Xy
3x2 —y?2 =48> ———=1
oy 16 48
Which is a hyperbola
Whose eccentricity
48 + 16
e T V4

)

Given equation of circle can be rewritten as

2 2 k
x“+y —2x+4y+z=0

k k
~ Radius of circle= [1+4—-= |5 ——

4 4

Area of circle = 9 (given)
k
= 7'[(5 _Z> =91
k
= 5-9=-=k=-16

4
(o)
The circle passes through (0,0), (a, 0), (0, a) and

78

79

80

81

(a,a)
Hence, the required equation is x? + y? — ax —
ay=20
(c)
It is given that the circle x2 + y2 + 2 gx + 2 fy +
¢ = 0 bisects the circumference of the circle x? +
y2+2g'x+2f'y+c =0.Therefore, the
common chord of these two circles passes
through the centre (—g’, —f") of x> + y% +
29'x+2f'y+c"' =0
The equation of the common chord of the two
given circles is
2x(g—9g)+2y(f—=fD+c—c"=0
This passes through (—g’, —f")
w=29'(g—9)-2f'(f—f)+c—c' =0
=29'(g—g)+2f'(f—f)=c—¢
(@)
The slope of the tangent to y? = 4x at (16,8) is
given by

=(d_y) :(i) _2_1
e dx (16,8) 2 y (16,8) 8 4
The slope of the tangent to x? = 32 y at (16,8) is
given by

(@) o= (32) 10 =
m-, = |— = |— =
2 dx (16,8) 32 (16,8)

1-2 3 3
~tanf = ‘;=—=>9 =tan~! (—)
14, 5 5

4

(a)
Let the equation of circle be
x>+ 92+ 2ex+2fy+c=0 ..(0)
Given equation of circles are
x24+y2—2x+3y—-7=0 ..(i0)
x24+y2+5x—-5y+9=0 ..(iii)
and x> +y2+7x—9y+29=0 ..(iv)
Since, the circle (i) cut all three circles
orthogonally,

29(-1)+2f(3/2)=c—7 => —2g+3f —
c=-7 ..(v)
29(5/2)+2f(=5/2)=c+29 = 5g-—5f-—
c=9 ..(vi
20()+2f(-2)=c+29 =7g-9f—c=29
..(vii)
On solving Egs. (v), (vi) and (vii), we get
g=-8 f=-9 and c=-4
On putting the values of g, f and c in Eq. (i), we
get
x2+y2—16x—18y—4=0
(a)

Using SS’ = T?, the combined equation of the
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83

84

85

tangents drawn from (0,0) to y2 = 4 a(x — a) is

y?—4ax+4a*)(0-0+4a?)
=[y-0-2a(x+0-2a)]?

= (y? —4ax +4a?)(4a?) = 4 a*(x — 2a)?

=>vyZ—4ax+4a®=(x—2a)?

=>x2—-y2=0

Clearly, Coeff. of x? + Coeff. of y? = 0. Therefore,

the required angle is a right angle

ALITER The point (0,0) lies on the directrix x = 0

of the parabola y? = 4 a(x — a), therefore the

tangents are at right angle

(<)

We know that length of latusrectum of an ellipse=

2
% and length of its minor axis = 2b

2
Then,%=b - 2b=a

b2 b2 3
e= |[1——= 1——=£
a? 4p2 2

(b)
The required point is the radical centre of the
given circles

(@)
Equation ax? + 2hxy + by? + 2gx + 2fy +c =0
represents a parabola, if h? = ab

(d)
Let e and e’ be the eccentricities of the ellipse and
hyperbola

~laz—b2  |25-16 3
"¢ T2 T | 25 5

) a2+b? 25+16 Va1
and e’ = = =—
a? 25 5

1. Centre of ellipse is (0, 0) and centre of
hyperbola is (0, 0)

2. Foci of ellipse are (+ae, 0) or (43,0) foci
of hyperbola are (tae’, 0) or (i\/ﬂ, 0)

3. Directrices of ellipse are x = + % S>x =

25
i_
3

Directrices of hyperbola are x = i%

86

87

88

90

91

4, Vertices of ellipse are (+a, 0) or (£5,0)

Vertices of hyperbola are (+a, 0) or
(5,0

From the above discussions, their are common in
centre and vertices.

(<)

2 2
Given equation s L =1

16 25
R 1+25_m
nes az 16 4
(d)

2 2
Equation of tangent to z—z + Z’—z =1is

y =mx ++a*m? + b?
2

2
And equation of tangent to — — 2= = 2 is
a

b2
y = mx ++/2a’*m? + 2b?
For common tangent,
a’*m? + b? = 2a*m? — 2b?
V3b

>a’m?=3h* >5m=+—
a

-~ Equation of common tangentisy = %x + 2b.
(@)

The equation of a tangent to xy = ¢? is

X

T +yt =2c Q)

If lx + my + n = 0 is a tangent to xy = c?, then it
should be of the form of equation (i).

L m_ -n
1ttt 2

m n
ﬁlt:?:—z

m n

ﬁlt:—zand?:—z

n2
zlmzm
= Im > 0 = [ and m are of the same sign

(9

The equation of the tangent at (4, —2) to y? = x is
1

—2y=§(x+4)$x+4y+4=0

Its slope is —1/4. Therefore, the slope of the

perpendicular line is 4. Since the tangents at the

end points of a focan chord of a parabola are at

right angles. Therefore, the slope of the tangent at

Qis4

(a)

The equation of a normal to y? = 4x is
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93

94

y+tx =2t+1t3 (D)
If it passes through (3,0), then
3t=2t+t3=>t=0,%1
Putting the values of t in (i), we get
y=0,y+x=3andy —x = -3
As the equation of the normals
(@)
Letgcos 0+ %sin 6 = 1 be tangent at
P(acos0,bsin®).
Its cuts the coordinates axes at P(a secd,0) and
Q(0, b cosec 8)
&~ CP =asecOand CQ = b cosecd

a? b2
= ﬁ + C_QZ =1
(<)
Since, the equation of tangents x —y — 2 = 0 and
x —y + 2 = 0are parallel.

-~ Distance between them=Diameter of the
2-(-2)

V12 +12

circle=

(- ===
4

Radius = %(2\/5) =2

It is clear from the figure that centre lies on the
origin.

~Equation of circle is

-0+ —0)2=(V2)’

=> x2+y?=2

(b)

Equation of family of concentric circles to the
circlex? +y?+6x+8y—5=0isx* +y? +
6x + 8y + A = 0 which is similar tox? + y? +
2gx + 2fy + ¢ = 0. Since, it is equation of
concentric circle to the circlex? + y2 + 6x + 8y —
5 = 0. Thus, the point (—3, 2) lies on the circle
x> +y2+6x+8y+c=0

= (=32 +(2)*+6(-3)+8(2)+c=0
294+4-184+16+c=0

=>c=-11

95

96

98

99

(d)

On solving the given equations, we
get(0,0),B(0,5/3),(5/2,0).

Let equation of circle be
x2+y2+2g9x+2fy+c=0 ..(0)

Eq. (i) passes through A(0,0), we getc =0
Similarly, Eq. (i) passes through B(0,5/3) and
C(5/2,0), we get

2f =-=5/3 and 2g =-5/2

-~ Required equation of circle is

5 5
2 2 _ =~ =
x4y 2x 3y 0
= 6x%+ 6y —15x — 10y =0
()
We have,

OM=0A+AM =2+5/2=9/2

So, the x-coordinate of the centre is 9/2

=~ Radius = CA = /(9/2 — 2)2 + (k — 0)?2
Hence, the equation of the circle is
(x=9/2) + (y = k) = (9/2 =% + k?
>x2+y2—-9x—-2ky+14=0

Y
X’I
' 0
-
(b)
Let P(x;,y,) be a point on x? + y? = a?. Then,
x? +y? =a? ()

Let QR be the chord of contact of tangents drawn
from P(x,,y,) to the circle x? + y? = b?. Then,
the equation QR is

xx1 +yy, = b? ..(ii)
This touches the circle x* + y? = ¢?
0x; + 0y, — b?

.

=c¢ > b%? =ac [Usin: (i)]

VT + i
Let D be the discriminant of ax? + 2bx + ¢ = 0.
Then,

D=4(0b?—-ac)=0 [+ b2 = ac]

Hence, the roots of the given equal are real and
equal

(9

The equation of the line joining (3,3) and (—3,3)
i.e. axis of the parabolais y — 3 = 0.

Since the directrix is a line perpendicular to the
axis. Therefore, its equation is x + 4 = 0.

The directrix intersects with the axis at (—4, 3)
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101

102

103

104

and the vertex is the mid point of the line segment
joining the focus and the point of intersection of
the directrix and axis

-1-3

2

So, the equation of the directrixisx —9 =0
Let P(x,y) be any point on the parabola. Then, by
definition, we have
(x+3)2+(y—-3)?=x-9)?
=>y2—-6y+24x—-63=0
(d)

Let the equation of the ellipse be

=3=21=-9

x2

2
;-I—%: 1
It is given that,
2a=32b)=2a?>=9b?=0a?>=9a%(1-¢?)

2V2
=>e=T
(o)
We have,
x’+y’+ax+(1—-a)y+5=0

It is given that the radius of this circle is less than

or equal to 5
a®> (1-a)?
f—4—--5<25
4 + 4 -
=>2a*-2a-119<0=>-72<a<82=a
€ [-7,8]
But, a is an integer
Soa

-7,—6,—-5,—4,-3,-2,-1,1,0,1,2,3,4,5,6,7,8
Hence, these are 16 integral values of a

(d)

Given equation of circles are x? + y2 — 2x — 4y +
1=0andx? + y? — 12x — 16y + 91 = 0 whose
centre and radius are C; (1,2),r; = 2 and
C,(6,8),1, =3

2 CCy=+/(1—6)2+ (2 —8)2

=V25+36 =61

Andry+1,=2+3=5

GG >1rtn

~ Number of common tangents =4

(©

We know that the locus of point P from which two
perpendicular tangents are drawn to the
parabola, is the directrix of the parabola.

Hence, the required locusis x = 1

(b)

Let two coplanar points be (0, 0) and (a, 0)
VX% +y?

J&x —a)? +y?

=1

[A# 1]

105

106

107

108

[where A is any number]

2
)(a2 —2ax) =0

A2—1
Which is the equation of circle
(9
The equation of line C; C; is
x—1 y-1
3/5  4/5
So, the coordinates of C; and C, are given by
x—1 y-1
3/5  4/5
Thus, the coordinates of the centres are
(4,5), (—2,-3)

= x2+y2+(

=t5=>x=1+3y=1%4

3x+4y-7=0

¢ s 5 C

P(1,1)

(d)
The tangent at (1, 7) to the parabola x> =y — 6 is

1
x=§(y+7)—6

=>2x=y+7-12

>y=2x+5

Which is also tangent to the circle
x2+y?+16x+ 12y +c=0

2x?2+ (2x+5)2%2+16x+122x+5)+c=0
Or 5x>+60x+85+c=0

Must have equal roots

Let a and [ are the roots of the equation

S a+B=-12 =2 a=-6 (v a=0f)
«x=—6andy =2x+5=-7

= point of contact is (—6, —7)

()

Let C(0,0) be the centre and L(ae, b?/a) and
L'(—ae, b?/a) be the vertices of latusrectum LL' .
Then,

b2/a—0 b2
mq = Slope of CL = m = E
b2/a—0 —b?

m, = Slope of CL' = "o =0 " 2%

It is given that2LCL = m/2

-'-m1m2=_1
b?> —b?
ae’ ate
= (e?2 —1)2 =e?
1++5
2e’—1l=e=2el—-e—-1=02e= 5
()
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110

2 2
Given, ellipse 4=
16 7

R
SN N T

and hyperbola %2 — y72 =1

7 4
ey = 1+§=§

3 4 25
NOW, el+ez=z+§=—

12

(<)

The equation of normal to the given ellipse at
P(acosB,bsinB)is

ax sec® — by cosec 8 — a? = b?

sin® ...(1)

2_b2

Sy = (%tane)x—a
bm

a .
Let;tan 0 = m, then sin0 = e

~ From Eq. (i), we get

(a®> = b*>)m

=mx — ——

Y VaZ + bZm?

'-'%tanGER:mER
(d)

. x2 2
Given, — + =1
9 5

Latusrectum of an ellipse be

ae=+a?—b2=V4=2

A
/%L\ :
a
D (@) E
L

C

By symmetry the quadrilateral is rhombus

. b? 5
= Equation of tangent at ae,; = (2,§)

111

112

113

= 27 sq units

(9

The equation of the tangent at P(a secd, b tan 8)
2 2

to the hyperbola Z_Z - Jb% =1is

X y
—secd —=tanf =1
a b

Thiscutstheline%—%= Oand§+%= OatQ and

R
The coordinates of Q and Rare

Q( a b

a
) IR I_
secO —tan @ secb —tan@) (sec@ +tan @ s

CET R G
(sec@ —tanB) (secH + tanB)
=a? + b?

oo CQ'CR =

(c)
We know that PT bisects ZNPS

Let ZNPT = £TPS = g Then,

T

4PSX =6
16 -0
16 — 4

=>tanf =

>tanf ==
an 3

2tan6/2 4

> =
1—tan?6/2 3

= 3tan— =2 —2tan®=
an2 an 5

0 0
zZtan2§+3tan§—2=0

- (zuan? 1) (tan®+2) =0
an2 an2 =

. 6 1 [9_ t]
= = -
an2 2 2 1S acute

0 (1 1 (1
= 5= tan (E) = £TPS = tan (E)
(d

The centres and radii of gives circles are
Cl(O, 0), 62(4, 0) and = 2, rn = 2

Now, C,C, =+/(4—0)2 +0 =4
and ri+1r,=2+2=4
S Clcz =T‘1 +T'2

Hence, three common tangents are possible
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115

116

117
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(b)

Given, circle cuts the parabola

L x? + £2+2 x + 2f ﬁ +¢c=0
- 4a & 4a h

= x* + 16a%x? + 8afx? + 32gxa® + 16a%c = 0
Y, =0  ..()
Y x1x, = 16a® + 8af

1
Now, Y y; = ;inz

(1 +x, +x3 +x,)% — 2 Z X1 X7]

..(ii)

= E[
1
= —5(16612 + 8af) = —4(f + 2a)

(b)

Let the coordinates of A and B be (a, 0) and (0, b)
respectively. then,

a’ +b%? =92 (1)

Let P(h, k) be the centroid of A OAB. Then,

a b
h=§andk=§:a—3handb=3k

Substituting the values of a and b in (i), we get
Oh? +9k* =92 = h*+k*=9

Hence, the locus of (h, k) isx? + y2 =9

(a)

Given focal chord of parabola y? = axis 2x —y —
8=0

Since, this chord passes through focus (%, 0)

a
Z.Z—O—8=O = a=16

Hence, directrixisx = —4 =2 x+4=0

(b)
Let one of the points be P(r cos 0, sin 8). Then,
the other point is Q(r cos(m/2 + 0)), (r sin(r/2 +
0)) i.e. Q(—rsin @, r cos ). The equations of
tangents at P and Q are
xcos@ +ysinf =rand-xsinf +ycosf =r
The locus of the point of intersection of these two
is obtained by eliminating 8 from these two
equations. Squaring and adding the two
equations, we get
(xcos @ + ysinB)? + (—xsinf + y cos 0)*
=72 +7r?

or,x? + y2 = 2r?%, which is the required locus
(a)
The coordinates of a point dividing PQ internally
in theratio 1 : 1 are

1+41+32
(m' A+1 )
This point is an interior point of the parabola

119

120

121

122

123

y? = 4x

1430 1+
(1) ) <o
>BA1+1D)?-41+1)?*<0
=>512-21-3<0

=>0GA+3)1-1)<0

51-1<0 [+ 1> 0]
50<A<1=21€(01)
(b)

Given that, y = 2x + ¢ ...(I)

And x? +y?2=16 ..(ii)

We know that, if y = mx + c is tangent to the
circle

x%2 + y? = a?,then c = +av1 + m? here,m =
2,a=4

fc=+4)1+22 = +4V5

(a)

Given, x? + y? = 6x ...(1)

and x> +y?+6x+2y+1=0 ..(i0)
FromEq. (i), x? —6x+y? =0
= (x—3)2 +y? =32

~ Centre (3,0),r =3

From Eq. (ii),
x2+6x+y2+2y+1+32=32
> (x+3)?2+@+1)?=32

~ Centre (=3, —1), radius=3
Now, distance between centres

-G 1

=37 > rH+1r,=6

~ Circles do not cut each other

= 4 tangents (two direct and two transversal) are
possible

(d)

Centre of the given circle is (4, —2). Therefore, the
equation of the unit circle concentric with the
given circleis (x —4)2+ (y +2)? = 1= x% +
y?—8x+4y+19=0

(a)

Since, the point (9a, 6a) is bounded in the region
formed by the parabola y? = 16x and x = 9, then
y2—16x<0,x—9<0
=36a2-16-9a<0,9a—9<0
=>36ala—4)<0,a<1
0<a<4a<l1>=>0<axl1

(b)

[t is given that the coordinates of the vertices are
A'(—6,1) and A(4,1). So, centre of the ellipse is at
C(—1,1) and length of major axis is 2a = 10

Let e be the eccentricity of the ellipse. Then,
coordinates its focus on the right side of centre
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125

126

127

ar(ae, 1) or (5¢,1)

It is given that 2x — y —
the ellipse.

So, it passes through (5e, 1)

5 = 0 is afocal chord of

3
.-.10e—1—5=0=>e=§
So,b? = a?(1—e?) = 25(1-=) = 16
Hence, the equation of the ellipse is
(x +1)2 N (y—1)2

25 16
(@)
Given,r = /3 sin6 + cos @
Putx =rcosf,y =rsin@

x

r=\/§X+—

roT

=> r2=+3y+x
>x2+y?2—V3y—x=0

Radius= (D) +(2) =1

2
(b)
We have,
b? 9
2<—>=§:b2 =9=16(e?—-1)=9

=1

4

5
:16e2=25:e=z

(c)
Form right A OSB
b
tan0°® = —
ae
b
= V3=—
ae
= b=+3ae
Also, b? =a?(1—e?)

= 3a%e? = a?(1 —e?)

=3e?2=1—-e?> 4e?=

B (0, b)

600

T (-ac, 0)OS(ac, 0)

%

X'

(b)
The eccentricity of a hyperbola is never less than
or equal to 1. So option (b) is correct

128 (d)

129

130

131

The equation of the tangent at («, £) to the
ax By
hyperbola———— 1is ST,z = 1

The ordinates of the points of intersection of this
tangent and the auxiliary circle x? + y? = a? are
the roots of the equation

{ (1+i3)} +y% =a?

a4— 2.,2 2
“ (1 T ) =
aZ EZ 2:8 aZ
=Yy < b4>+b—2y——2+1=

Clearly, y; and y, are the roots of this equation

ZB/bZ 1-5
“Y1t Yy =—m g and vy, = ﬁz
a* b4 a4 b*
1 1 —2 b?
] s
Yi Y2 1— a_
_2 B/bz - az '32
T b2
R 1 N 1 2
yi Y2 B
(@)
Given hyperbola is a rectangular hyperbola whose
eccentricity is V2
(@)

Since, the given line touches the given circle, the
length of the perpendicular from the centre (2, 4)
of the circle to the line 3x — 4y — k = 0 is equal to
the radius V4 + 16 + 5 = 5 of the circle

3xX2—-4x4-k
- =45

Vo +16

>k=15 (~k>0)
Now, equation of the tangent at (a, b) to the given
circle is
xa+yb—2(x+a)—4(y+b)—5=0
>@—-2)x+(b-4)y—-Qa+4b+5)=0

If it represents the given line3x —4y —k =0

a-2 b 4 _ 2a+4b+5 =1 (say)

Then, — =
4 k

a=31+2,b=4—4l
and 2a +4b+5 =kl
=203l+2)+4(4 —-41) +5=15] (~k=15)
= [l=1 =2a=5b=0
~k+a+b=15+5+0=20
(a)
Since, the distance between the focus and
directrix of the parabola is half of the length of the
latusrectum. Therefore length of latusrectum =2
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133

134

135

(length of the perpendicular from (3, 3) to 3x —

4y —2 =0)

_ ‘9—12—2|_2 5_2
"l yoxie |l T 5
(a)

Given equation of circle is

x2+y2—-2x—6y+6=0..(I)

Its centreis (1, 3) and radius=+v1+9 -6 = 2
Equation of any line through (0, 1) is

y—1=m(x—-0)

> mx—y+1=0 ..(ii)

If it touches the circle (i), then the length of
perpendicular from centre (1, 3) to the circle is
equal to radius 2

-om-=3+1
S VmZ+1
= (m—-2)2=4(m?+1)

4

=0,——
mn 3

On substituting these values of m in Eq. (ii), the

=42

required tangentare y — 1 = 0 and 4x + 3y —
3=0

(d)

The centres of given circles are C; (—3,—3) and
C, (6, 6)respectively and radii are r; =
V9+9+0=3vV2Zandr, =v36 + 36 + 0 = 6v2
respectively

Now, C;C;, =+/(6 +3)2 +(6+3)2 =92

and 1, +1, =3V2 +6V2 =92

= GG =rn+n

=~ Both circles touch each other externally

(a)

Let A = (at?,2at,), B = (at3, 2at,)

Tangents, at A and B will intersect at the point C,
whose coordinate is given by {at; t,, a(t; + t;)}.
Clearly, ordinates of 4, C and B are always in AP
(9

The pair of asymptotes and second degree curve
differ by a constant.

=~ Pair of asymptotes is

2x% +5xy + 2y —11lx =7y + 1 =0...()
Hence, Eq. (i) represents a pair of straight lines.
& A=0

2

2X2XA+2 ’ LV 2 ( 7)
= 2X2X X—=X——X=—2X|—=
2 2 2

2x (-2 —ax(3) =0
2 2)
= A=5

From Eq.(i), pair of asymptotes is
2x? +5xy +2y* —11lx -7y +5=0

136

137

138

139

(b)

Since, the given circles cut each other
orthogonally

ngiga+tat=0 ..(0)

If Ix + my = 1 is a common tangent of these
circles, then

—lg1—1
— =+ 2+a2
VIZ + m? \jgl

= (g1 + 1D? = (> + m») (g} + a?)

=>m?g? —2lg; +a?(1?+m?)—-1=0
Similarly, m?g3 — 2Ilg, + a®?(I? + m?) -1 =0
So, that g, g, are the roots of the equation
m?g? —2lg+a’(1?+m?)—1=0
a?(12+m?)-1

= 8182 = 2 —a® [from Eq. (1)]
s a?(?+m?) =1-a’m? ..(i)
N _ |ma-1] |-ma-1]|
OW> P1P2 = anz Vizem?
= omal _ 22 [from Eq. (ii)]
124+m?2 a-
(b)

If (a cos a, b sin a)and (a cos 3, b sin ) are the
end points of chord, then equation of chord is

x (a+B)+y _ (oc+[3)_ (a—B>
S cos|— , Sin|—— ) = cos(—
If it is a focal chord, it passes through (ae, 0), so

€COS(O(;_ B) = COS(O(; B)
s (59)

cos (%B)

Se=

(d)

Let the equation of circle be
x2+y2+2gx+2fgy=0
(passing through origin)

Radius = /g2 + f?

Now, equation of tangents at 0(0, 0) is
x(0) +y(0) + g(x) + f(y) =0

>gx+fy=0

. _ 297
Distance from A(2g,0) = T m

. _2fr

and distance from B(0, 2f) = N n

2r?
=>T=m+n =>2r=m+n
()
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141

142

We know that every line passing through the
focus of a parabola intersects the parabola in two
distinct points except lines parallel to the axis.
The equation (y — 2)? = 4(x + 1) represents a
parabola with vertex (—1,2) and axis parallel to x-
axis. So, the line of slope m will cut the parabola in
two distinct points if m # 0 i.e.
m € (—o0,0) U (0, )
(a)
Given that, any tangent to the circle x? + y? = b?
isy = mx — bv1 + m?2. It touches the circle
(x —a)? + y% = b?, then
ma—bvl+m? b

m?+1 -
= ma = 2by/1 + m?
= m?a? = 4b% + 4b*>m?

2b
va? — 4bh2?
(d)

Centre of triangle is (0, 0)

Since, triangle is an equilateral, the centre of
circumcircle is also (0, 0)

AD = a (given)
y
A
A
A 0 (0,0)
\ S
X X
60° 60°
C D B
v
y
~ AC =BC = AB
. a  2a
"~ sin60° /3
« Circumradius = —
2sinB
_ 2a 9 2  2a [ B = 60°]
237V3 3 T
~ required equation of circumcircle is
2 2 4q?
X =—
Y T
= 9x? + 9y? = 4q?
(a)

The coordinates of end point of latusrectum are
(a,2a) and (a, —2a) ie, (3,6) and (3,—6)

The equation of directrix is x = —3

The equation of tangents from the above points
are 6y = 6(x + 3) and —6y = 6(x + 3)
>x—y+3=0andx+y+3=0

The intersection point is (—3, 0)

143

144

145

146

147

The equation of directrix of the parabola y? =
12xisx = -3
= Intersection point (—3, 0) lies on the directrix
(9
Wehave,£+£= 1

25 9
The eccentricity of this ellipse is %. So, the
coordinates of foci S and S’ are (4,0) and (—4,0)
~Area of rhombus = % X Product of diagonals

= Area of rhombus = % (BB' x SS")

= Area of rhombus = % X 6 X 8 sq.units =

24 sq. units
(d)
Let the equation of ellipse be
x2 y2
2tpe=!
. b2 = a2(1 _ 62)
xZ 2
N A
a’?  a*(1-e?
(d)

Any point on the line x — y — 5 = 0 will be of the
form (t,t — 5) Chord of contact of this point with
respect to curve x? + 4y? = 4 is

tx +4(t—-5y—4=0

> (=20y—4)+tx+4y)=0

Which is a family of straight lines, each member of
this family pass through point of intersection of
straight lines —20y — 4 = 0 and x + 4y = 0 which

. (4 1)
is|=,—=
57 5
(a)
The combined equation of the lines joining the
origin (vertex) to the points of intersection of

y?=4axandy = mx +cis
—mx
y2:4ax(y

):>cyz—4axy+4amx2

=0
This represents a pair of perpendicular lines
~ct+4am=0=>c=—-4am
(b)
Let the point on x? + y? = a? is (a cos 0, a sin0)
Equation of chord of contact is
ax cos 0 + ay sin® = b?
It touches circle x? + y? = ¢?
—b?
=C
Va? cos? 0 + a?sinZ 0
= b? =ac
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149

150

151

152

~a,b,carein GP
(d)
We have,
y? = 4ax = (ﬂ> = Za
dx (x1.y1) Y1
~Length of the sub-normal at P (x4, y4)

dy 2a
=}’1<_> =y X—=2a

P

(b)
Let P(h, k) be the point such that the ratio of the
squares of the lengths of the tangents from P to
the circles x? + y? + 2x — 4y — 20 = O and x? +
y2—4x+2y—44=0is2: 3.
Then,
h? + k? +2h — 4k —20 2
h2 + k% + 4h + 2k — 44 3
=>h?+k?+14h—16k+22=0
So, the locus of P(h, k) is x? + y? + 14x — 16y +
22=0
Clearly, it represents a circle having its centre at
(=7.8)
(a)
The intersection of given line and circle is
x2+y2-=2x=0
= 2x(x—1)=0
>x=0x=1
And y=0,1
Let coordinates of A are (0, 0) and coordinates of
Bare (1, 1).
=~ Equition of circle (AB as a diameter) is
(x —x)(x —x) + (y-y)(y —y2) =0
= x-0C-D+G-0@F-1D=0
>x24+y2—x—-y=0

(9
. X2  y?
Equation of normal to hyperbola P i 1at
by
6,btanB) i = a? + b?
(asec an0) is soc8 T tang — @ +

(9
The equation of tangent to the given circle 2x? +
2y%? —2x — 5y +3 =0 atpoint (1, 1) is

5
2x+2y—(x+1)—§(y+1)+3=0

1 1 0
= _— —_—=
xT2Y 73
>2x—y—-1=0

>y=2x-1

Slope of tangent=2, therefore slope of normal =
1

2
Hence, equation of normal at point (1, 1) and

153

154

155

156

having slope (— %) is

1
—1=—-=(x-1
y S -1
>2y—2=—-x+1

=>x+2y=3
(b)
The product of perpendicular distance from any
. x2  y? . . a®b?
pointon— —-5 = 1 to its asymptotes is VY
(See illustration 3 on page 26.12)
~ Required product = 19 1
16+9 25
(c)

x? = 4 y and y? = 4x intersect at 0(0,0) and
(4,4). Therefore, the coordinates of P are (4,4).
The equations of the tangents to the two
parabolas at (4,4) are :

2x—y—4=0 (D)

and,x —2y+4=0 ..(i)

Now, m; = Slope of (i) = 2, m, = Slope of (ii) =
1/2

Clearly, mym, =1

= tanf;tanf, =1

= tan 8, = cot9,

= 6; and 6, are such that 8, + 6, = /2

(]

The equation of a second degree curve passing
through the points of intersection of the lines
2x —y+ 11 =0and x — 2y + 3 = 0 with the
coordinate axes is
Cx—y+1D)(x—-2y+3)+Axy=0
This equation will represent a circle, if
Coeff. of x> = Coeff. of y? and Coeff.of xy = 0
2>1-5=0=>1=5

Putting the value of A in (i), we obtain that the
equation of the circle is
Rx—y+11)(x—-2y+3)+5xy =0
=2x2+2y*+7x—-5y+3=0

The coordinates of its centre are (—7/2,5/2)

(D)

(a)
2 2
Given,x—+y— 1
16 9
9 7
e= [1——=—
16 4

- Coodinates of foci are (iﬁ 0)

Since, centre of circle is (0, 3) and passing through

foci (£7,0)
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158

159

160

161

163

- Radius of circle= \/(0 + \/7)2 + (3 -0)2

7+9=4

(b)
Given equation of curveis x = a+ 5cos 0, y =
B+ 4sinb

X—Q . bl
Or cos 06 =T,51n6=y B

v cos?0+sin?0 =1
x—ay? y—By’

= () + () =1

This represents the equation of an ellipse.

(b)

Let PQ be a focal chord of the ellipse

x2

2
Yo _
a2+ﬁ_1

having focus S. Then,

2SP-SQ b* 2pq b? 5

o T _ oot 7 =2
SP + SQ a p+q a:'b(p+q) aprq
(o)

Given, parametric equations are x = et + e™¢

andy = et -e7t

Now, on squaring and then on subtracting, we get
x2—y?2=4

(<)

Intersection points of given circles are (0, 0) and
(3, 3) let equation of required circle whose centre
(:3) s

x2+y2=3x—-3y+c=0

Since, this circle passes through (0, 0), thus
equation of circle becomes,

x> +y2—3x—-3y=0

(b)

Equation of circle is

x2+vy%2 =25 .(i)

Polar equation of a circle with respect to the point
(1,a) and (b, 2) is

x+ay =25 ..(ii)

and bx + 2y = 25 ..(iii)

since, (1, a) and (b, 2) are the conjugate point of a

circle, therefore point (1, a) satisfy the Eq. (iii),
we get
b+2a=25 = 2b+4a =50
(a)
Given, ¥_y =1
16 9

We know that the difference of focal distances of
any point of the hyperbola is equal to major axis

164

165

166

167

~ Required distance= 2a =2x4 =8

(a)

We have,
y2—6y+4x+9=0=(y—3)2 = —4(x—0)
The coordinate of the focus of this parabola are
(—1,3) and the equation of the directrixisx — 1 =
0

We know that the chord of contact of tangents
drawn from any point on the directrix always
passes through the focus.

Hence, the required point is (—1,3)

ALITER Let P(1, 1) be an arbitrary point on x —

1 = 0. The chord of contact of tangents drawn
from P (1, 1) to the parabola y?> —6y + 4x+9 =10
is

Ay=3(y+A)+2(x+1)+9=0
>2x-3y+11)+A(y—3)=0

Clearly, it represents a family of lines passing
through the intersection of the lines
2x—3y+11=0andy—3 =0ie. (—1,3)

(b)

Equation of circle whose centre is at (2, 2) and
radius r is

(x—2)2+@w—-2)2=r% ..>0)

This circle passes through (4, 5), then
(4-2)2+(B-2)2=r?

= r?2=13

On putting this values in Eq. (i), we get
(x—2)2+(@w—-2)?%-13=0

> x2+y?—4x—4y—-5=0

(d)

The equations of asymptotes of x> — y? = 8 are
given by

x*>—y2=0or,x+y=0andx—y =0

Let (x4, v;) be a point on the hyperbola x? — y? =
8. Then, product of perpendicular from (x;,y;) on
the asymptotes

X1 —Y1|[%1 + Y1

V2 V2
z 8
ve 42
=|§|=4 ['xl_yl_

X1 _J’12
2

(d)
Given foci of ellipse are (0, —4)and (0, 4)

~ Focal distance is 2be = 8
be =4 (D)
Also, since equation of directrices are g =49

(i)
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From, Egs. (i) and (ii), we get

b? =36 = b=6ande=§

4
v a’?=b%(1-e%) =36 (1—6) =20

2 2

xy
o—+4+==1
20+36

= 9x2 + 5y? =180

(@)

The equation of tangent is

x

—secO — Xtane =1

a b

~ Coordinates of A and B are (a cos 6,0) and

(0, —b cot B)respectively.
Let coordinates of P are(h, k).
~ h=acos0,k=—bcotb

k b

h asin @

) bh
=>sind = ——

ak
b?h?
a?k?
b?h? h?
M
b? a’®
= k_2+ 1= ﬁ
a’? b?
"Rt
b2

Hence, the locus of P is z—j —z = 1

(d)

The coordinates of P are (1,0). A gerneral
point Q on y? = 8x is (2t2, 4t). Let mid point of
PQis (h, k)

= = sin? 0

1

“2h =2t +1 and2k=4t:>t=§

2

2k
.'.2h=T+1 = 4h=k?>+2

Hence, the locus of (h, k) isy? —4x +2 =10

(a)

The equation of the ellipse is

(x+3)* (y-5)7?
22 + 2

(v3)

= 3x% +4y2+18x — 40y + 115 =0

(9

Let (h, k) be the pole of theline9x +y—28 =10

7
2

=1

. : 3 .5
with respect to the circle x* + y? — “x+sy-—

0. Then, the equation of the polar is

3 5 7
hx+ky—Z(x+h)+Z(y+k)—§=0

3 5\ 3 5 7
ﬁx(h—z)'f‘y(kﬁ'z)—zh‘l'zk—zzo
>x(4h—-3)+y(4k+5)—-3h+5k—14=0
This equation and 9 x + y — 28 = 0 represent the
same line.

4h-3 4k+5 -3h+5k—14

9 1 —28 = A (say)
3491  A1-5
Sh= k= —3h+5k—14
1 1
—_281
R 3(3+9A)+5(’1_5) 14 = —28 1
4 4 N

=>-9-272+51-25-56=-1121
= —224-90 = -1124

2901=90 =1=1

Hence, the pole of the given line is (3, —1)

(@)
Let (h, k) is mid point of chord.

Then, its equationis T = S;

& 3hx —2ky + 2(x + h) — 3(y + k)
= 3h? — 2k? + 4h — 6k

x(3h +2) + y(—2k —3) = 3h? — 2k? + 2h — 3k
Since, this line is parallel to y = 2x

3h+2
2k+3

= 3h—4k =4
Thus, locus of pointis 3x — 4y = 4

(b)

If circle x? + y? — 10x — 14y + 24 = 0 cuts an
intercept on y-axis, then

Length of intercept= 2,/f2 — ¢ = 249 — 24 =
10

(a)

Given line y = ax + B is a tangent to given
hyperbola, if 2 = a?a? — b?

Hence, locus of (o, B) is y2 = a?x? — b?, which
represents a hyperbola

(9

Let the points are (xq,y;), (x2,v,) and (x3,y3)
~yi = daxy, yi = 4axy, yi = 4axs

-~ Area of triangle whose vertices are
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(x1,¥1), (x2,¥,) and (x3,y3)

2
V1
— ¥ 1
4
1x1y11 1;21
== ||%2 }’21=—4—2y21
x3 y3 1 Czl
V3
E)@l
P o 1
=—||y2 1
8ay§y2
ys vz 1

= Area of triangle

1
=32 1 —y2) 2 —¥3)(y3 — y1)
177 (c)

Lety = mx + % be a tangent to y? = 4ax cutting
y? = —4ax at P and Q. Let (h, k) be mid-point of

PQ. Then, equation of PQ is
ky + 2a(x + h) = k? + 4ah
or,ky = —2ax + k% + 2ah

But, equation of PQ is
a
=mx +—
Y m

. 2a dk2+2ah_a
T T T
2
= === (k? + 2ah) = ak
= —2(k? +2ah) = k? = 3k? + 4ah =0
Hence, the locus of (h, k) is 3y% + 4ax = 0 or,

178 (b)
Let P(x4,y,) be a point on the hyperbola. Then
the coordinates of N are (x4, 0)
The equation of the tangent at (x,y;) is % —

Yy _
Bz 1

. . a?
This meets x-axis at T (x—, 0)

1
2

a
~ OT.ON = — X x; = a?
X1

180 (a)
The equation of circles whose radius is r and
centres (2, 3) and (5, 6) is
(x=2)+@—-3)?*=r?
And (x—5)2+(y—6)2=r?
= x?+y2—4x—6y+(-r?+13) =0
And x?2+y?2—10x —12y + (—r> +61) =0
Since, circles cut orthogonally, then
2818 +2fif =t
= 2(2)(5) +2(3)(6) =13 —r2+ 61 —1?
= 2r2=18 > r=3

181 (b)

[Using: T = §']

182

183

184

185

Giventhat, S; = x%2 +y?+4x+ 22y +¢c =0,
bisects the circumference of the circle
S, =x>+y?—-2x+8y—-d=0
The common chord of the given circle is
S$1—5,=0
ie, 6x +14y +c+d =0 ..(0)
So, Eq. (i) passes through the centre of the second
circle, ie, (1, —4)
6+56+c+d=0
= c¢c+d=50
(d)
We have, a? = 16,h?> =9

bz 7
Le= 1——2=—
.' a 4

Coordinates of S are (V7,0). Therefore, CS = V7
= CS : Major axis = V7:2a = V7:8
(d)
The given points are the ends of the latusrectum
where the normals are always at right angle
(a)
Let (h, k) be the coordinates of the centre of circle
C,. Then its equation is
(x-m?+ (@ -Kk?=5
The equation of C; is x? — y? = 42 and so the
equation of the common chord of C; and C,is
2hx+2ky=h?>+k*-9 ..»0)
Let p be the length of the perpendicular from the
centre (0,0) of C; to (i). Then,
h?+k*-9
Ny
The length of the common chord is 2/4? — p?
which will be of maximum length, if
p=0=>h?2+k?-9=0 ..(i)
Now, Slope of common chord = %

h 3 4h

p:

%=1 =>k= —3 .. (iii)
Putting the value of k in (ii), we get

9 12
h = igzk = $? [From (iii)]

Hence, the centres of circle C, are (9/5,—12/5)
and (—9/5,12/5)
(a)

Equation of the normal at point (bt?, 2bt;) on
parabola is

y = —tyx + 2bt;, + bt}
It is also passes through (bt2, 2bt,), then
2bt, = t;.bt2 + 2bt; + bt3
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187

188

189

= 2t, — 2t; = t;(t2 — t3)

= 2 = _tl(tZ + tl)
t t 2

= = — _—
2 1 tl

(@)

Let the equation of tangent which is

perpendicular to the line 3x + 4y = 7,is 4x —

Jy=A>y= gx —%

Since, it is a tangent to the ellipse
2 2

(%) =9x<§> +4 [~a?=9b%=4]

= 1>=180 = 1=+6V5
- Equation is 4x — 3y = +6V/5

(d)
Any point on the hyperbola

(x+1)?  (y-2)?

= 1, is of the form
16

(4sec®—1,2tan6 + 2)

(<)

In the given equation we observe that the
denominator of y? is greater than that of x2. So,
the two foci lie on y-axis and their coordinates are

(0, +be), where
b=5Sande= [1-%c 12 %
—oande= bz 255

The focal distances of a point P (x4, y;) on the

2 2
ellipse % + % = 1, where b? > a? are given by
b+ ey,
Hence, required distances = b + ey; =5+ gyl
(b)
Let PQ be a double ordinate ofy2 = 4 ax, and let
R(h, k) be a point of trisection. Let the

coordinates of P be (x,y). Then,
x=handy =3k

190

191

192

193

MY
P(x, y)
b R(h, k)
X' X
) A
\g
y2 =4ax
vY'’
But, (x — y) lieson y? = 4 ax
~9k?=4ah
Hence, the locus of (h, k) is 9y? = 4 ax
(d)

Let P(at?, 2at) any point on the parabola and
focus is (a, 0)

y (af?, 2ar)

5

» X

a ON S(a,0)

2

X=-a

The equation of tangent at P is yt = x + at?

Since, it meets the directrix x = —a at K
2_
Then, the coordinate of K is (—a, at , a)
2at
Slope of SP = m, = D
_ o _ale’-1)
Slope of SK = m, = ot
. _ 2at a(t?*-1)
iz = a(t2—1) (=2at)
~ £PSK =90’
(d)

Since,y = |x| + cand x> + y2 —8|x| -9 =0
both are symmetrical about y-axis forx > 0,y =
x + c. Equation of tangent to circle x? + y? —
8x — 9 = O whichis paralleltoy =x +cisy =
(x—4)+5V1+1

S>y=x+5V2-4)

For no solution ¢ > 5v2 — 4,

wc€(5vV2 - 4,0)

(d)

Centre is the point of intersection of two
diameter, ie, the point of intersection of two
diameters is C(8, —2), therefore the distance from
the centre to the point P(6, 2) is
r=CP=vV4+16 =20

(a)

Only the point (9,3) lies on the given circle
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195

196

(d)
The equation of a tangent of slope m to the circle
x%2+vy? =a?isy = mx + aV1l + m?2 and the

coordinates of point of contact are
am a

( b )
Vi+m2 = V1+m?
Here,a = 5and m = tan30 = 1/+/3
So, the coordinates of the points of contact are

—5 |, 5V3
(733

(a)

S ST A
Given, 3275 + 3279

Let the equation of tangentbe y = mx + ¢

32 32
_mZ + —

= mx +
y=mrL s 9

()

[+ ¢? = a®m? + b?for a > b]

Since, (2,3) lies on Eq. (i)

45(3 — 2m)? = 288m? + 160

= 108m? 4+ 540m — 245 =0

~ D =(540)? + 4.180.245>0 = D >0
= Two values of m will exist

= Two tangents will exist

Alternate

Let S = 5x% 4+ 9y? — 32

Now, S(2,3) =20+81—-32>0

=~ Point (2,3) lies outside ellipse

Thus, two tangents can be drawn

(d)
As we know equation of tangent to the given
hyperbola at (x; y;) is xx; — 2yy,; = 4 whichis

same as 2x + /6y = 2
=>x;, =4andy, =6

Thus, the point of contact is (4, —V/6)

197

198

199

200

(b)

Let (h, k) be the mid-point of a focal chord of the
ellipse Z—z + 3;—2 = 1. Then, its equation is

hx ky h* k?

az ' br a? b?

[t passes through the focus S(ae, 0)

_he h?  k?

“a T

. x2  y?  xe
Hence, the locus of (h, k) is — + el

(@

Given,x =t2+2t—1  ..(0)

andy:3t+5=>t=yT_5 ..(iD)

On putting the value of t in Eq. (i), we get
2
) w2 (5)
=|— 2(——) -1
* ( 3 ) T3

12
=>x=§{y — 4y — 14}

> (y—2)? = 9(x + 2)

This is an equation of a parabola

(b)
We observe that the minimum distance between
point P and the given circle is

A
P(-2, 1)
V137 3 /137 -3
PA:CP_CA:T_Z:T>2

So, there is no point on the circle whose distance
from P is 2 units

(b)

Given curve is y? = 4x

Also, point (1, 0) is the focus of the parabola. It is
clear from the graph that only normal is possible
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y 204 (b)

2_
iy Let (x1,y1) be the point of intersection of the axis
X Lo x of the parabola with the directrix.
' Since vertex is the mid-point of the segment
Y joining the focus and the point of intersection of
201 (c) axis and directrix.
Let the extremities of focal chords be A(at?, 2at;) X +2 =2 and y1—3 =1
and B(at?, 2at,) 2
=>x;=2andy, =1
The equation of tangents at A and B are Since directrix is perpendicular to the axis and
passes through (2,1). Clearly, axis is parallel to y-
tiy =x+at; and ty =x+at} axis. So, directrix is parallel to x-axis and passes

through (2,1). So, its equation is y = 1.

which meets the points ¢ Thus, the focus and directrix of the parabola are

Slopes of these lines are m; = i,mz =21 (2,=3)andy = 1 respectively. )
ty t2 Hence, the equation of the parabola is
Now,m1m2=ixé \/(x—2)2+(y+3)2=|\7F11
) > (G=22+ O +3)7 = (y- 17
=— ("t =-1) >x?—4x+8y+12=0
205 (a)
Hence, ZACB = 90° =Z Since, locus of the point of intersection of the
2 tangents at the end points of a focal chord is
202 (¢ directrix
We know that the difference of the focal distances - Required locus is x = i% =+ \/%

of any point on a hyperbola is constant equal to its 206 (b)

transverse axis. Therefore, the locus of P is a , . . .
The intersection points of given curves are (1, 0)

hyperbola

13 6
203 (a) and (—,—¢)
o — AC
[nAOCA, tan30° = oc ~ The distance between these two points
Y 2 2
A (atz, 2at) = (1 + 2) + (0 + 9)
5 5
1
= §V324 + 36
6
==v10
5
207 (b)
1 Z2at The length of latusrectum of a hyperbola
> —=—,t=2V3
V3  at? 3 2b%  2a?(e?-1)
= = -2a(e?-1)
a a
Again in AOCA, 208 (c)
> > AV > The centres and radii of given circles are
0A = {JOC? + AC? = \/(at?)? + (2at) C,(=1,—4),Cy(2,5)
oz . and r; =v1+ 16+ 23 =+/40,
=\/[(2\/§) ] a2 + 4a2(2v3)" =+/192a2 r, =V +25 -9 =20
= 8aV3 Now, C;C, =2+ 12+ (5 +4)2 =90
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210

211

212

And 1, + 1, = V40 ++/20

Here, C1C, <1y + 15

-~ Two common tangents can be drawn

(d)

We know that two point are inverse point with
respect to a circle if each lies on the polar of the
other.

The polar of (1, —1) with respect to x? + y? = 4 is
x—y=4

Clearly, (2, —2) lies on it. Hence, the inverse point
of (1, —1) with respect of x? + y? = 4is (1,—1)
(9

Given, x* + y? —2x+4y+%= 0

~ Radius of circle = /1 + 4 —%

Area of circle = 9 [given]

k
= n<5—Z>=9n = k=-16
(b)

The triangle is isosceles and therefore the median
through C is the bisector of 2C. The equation of
the angle bisector can be takenas y = —xand [ =
(—a, a), where a is positive

C(-7,7) 5(0, 6)

N

A(-6, 0) 0
Equation of ACisy—0=—-7(x+6)or7x +y +
42 = 0 and equation of ABisx —y+6 =0
The length of the perpendicular from [ to AB and

AC are equal
) ‘—7a+a+42|_|—a—a+6|
' V50 V2

- - 9
Giving the positive value a = 3

. 3
and radius = —=

~ Centre is (—2 2) N3

2’2
The equation of the circle is
2

9\’ N 9
(x+3) -3) =3
=>x2+y2+9x—9y+36=0
(a)

General point on the curve y? = x — 1 is

(t? + 1, t) and the general point on the curve x* =
y — 1is (¢, t% + 1). Since, both curves are
symmetrical about line y = x. For nearest point
on curve y? = x — 1 from the line y = x

213

214

215

N P=y-D
> X
0]
\(yhx-l)

LetD=t2:ré_t

dD 1 2t —1
= — = — —

TN A

Put’2 = 0=t =% Then point is (E,l)
dt 2 4’2
Similarly, point on the other curve is G ) 2)

Distance between them

- 6963

2

(a)
Given, (x +3)? = =20(y — 3)

This is of the form X? = —4 aY

-~ Axis of such parabola is given by
X=0

= (x+3)=0

(d)

Given equation can be rewritten as

1(=k > 0)

(=k) k
62:1+k—2:1—k—2

z—ll
€= K

()
Given, (y —1)?=x=1

x2

=

y2

k2

>Y2=X,whereY =y —1,X=x—-1

1
Here, a = "

~ Focus is (a, 0)ie, G, 0 )

>X=-,Y=0

1
4’

1 ! 1=0 > 1
= —_ = — —_ = = = — =
X 4:}’ X 4’y
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218

219

221

~ Required focus is (Z, 1)

(b)

Let P(h, k) be the mid-point of a focal chord of the
parabola y? = 4ax. Then, its equation is

ky —2a(x + h) = k? = 4ah [Using: T = §']
It passes through the focus (a, 0)

~ —2a(a+h) =k?® —4ah

= k? =2a(h—a)

Hence, the locus of (h, k) is y? = 2 a(x — a)

(9

Since, the line y = %x — % is tangent to the

parabola y? = 4ax, then

(d)

The circle drawn on foci (ae, 0) and (—ae, 0) as
diameter is
(x—ae)(x+ae)+(y—0)2=0

or,x? + y2 =a%e?or,x? +y?=a?+b% ..(i)
The equations of asymptotes are y = + gx
These two intersect at (+ a, + b)

()

Given parametric curves are

x=5t2+2 y=10t+4

X—2 (3/—4)
5 \10

= (y—4)?=20(x—2)

= Y2 =20X,whereY =y —4,X =x—2

=~ Coodinates of focus are (5, 0)

ie, x—2=5y—-4=0

> x=7,y=4

Hence, required coordinates are (7, 4)

(d)

The centre of the given circle is (1,2) and its
radius is 5. Since the radii of the two circles are
equal. Therefore, the two circles are equal.
Therefore, the two circles will touch externally
and the point of contact will lie mid-way between
the two centres. Let the coordinates of the centre

222

223

224

225

of the required circle be(h, k). Then,

h+1 k+2
T=5and

Thus, the centre of the required circle is (9,8). Its
equationis (x —9)2 + (y — 8)2 =52 = x2 + y? —
18x — 16y + 120 = 0
(a)
Let any point on the line segment PQ is R(«, ),
then

_ A+

A+1 !

And 8 = 3;\%11 (*+ A > 0 as Ris on segment AB)

=5=>h=9and k=8

A point is inside parabola y? = 4x, if

y2 —4x <0
=>(3“1)2 4(1) <0
A+1
=>(37\+1+2)(37\+1 2)<0
A+1 A+1
>Gr+3)(A-1) <0
3
=>—g<}\<1
So,0<A<1 (butAi>0)
(b)

+ A(at?,2at,) and B(atZ, 2at,) are such that
AC:AB =1:3

. 2at?+at? 4at,+2at
= Coordinates of C are ( 13 2, 13 2)

Point C lies on x-axis, then

4at, + 2at,

3 =
= tz + Ztl =0
(<)

) x2 2
Let the ellipse be =t 1
Since y = x and 3 y = —2 x is a pair of conjugate
diameters.
b2
oo mlmZ = —;
b2

- 1x(-3

1
=>2a2=3b2$2a2=3a2(1—ez):>e2=§

a?

(a)

We have,

x2—4x+4y%=12

> x—-2)2+4(y—0)2=8
(x — 2)?

7 T 2
(2v2)"  (V2)
This is an ellipse whose major and minor axes are
2 a = 2v2 and 2 b = V2 respectively. Therefore,

(y —0)?
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228

229

its eccentricity e is given by

b2 2 3
P PR K]
a? 8 2

()

Given equation can be rewritten as

(x-1?=-4x2Qy -1

= X?=—4aY¥,whereX=x—-1Y=y-1
So, equation of directrix is

Y=a

> y—1=2=y=3

(a)

If the circle (x — h)? + (y — k)? = r? touches
both the circles x? + y? = a? and x* + y? —
4 ax = 0 externally. Then,

\/h2+k2=r+aand\/(h—2a)2+k2=r+2a
aJh—2a)2+ k2 —yJh2+ k2 =a

=>J(h—2a)2+k?=a++h?+k?

>Mh-2a)+k?*=a%?+h?>+k?+2a\h?%+k?

= —4ah+3a?=2ayh?+k?

= (Ba—4h)?=4Mh*+k?)
= 12(h — a)?

Hence, the locus of (h, k) is 12(x — a)? —

3 a?

(b)

Let r;, 7, and 13 be the radii of the respective

circles, then

=42+ (=3)2+0=V25=5

—4k?=3q?

y: =

1\*  [3\* /186
= |{= = — | =Vv49 =7
& j(z) ) + )=V
=JB3)?2+(3)2+9=v27=3V3
Py = 2nry = 10w, P, = 2nry, = 147w, P; = 273
= 6V3n
. PL<P3< P,
(a)
The equation of the parabola is
1
- =ife-
-1D*=—4{x-7

The equation of any tangent to this parabola is

t=m(x-3)-;
y =ml|Xx 4 m

If it passes through (3,4), then
11m 1

T4 m
>2m=11m2—-4=11m?2-12m—-4=0

230

231

Let m;,m, be the roots of this equation. Then,

12 4
my; +m, =11 andmym, = 11
Let 8 be the angle between the tangents. Then,
m; —mp
tanf = ———
1+mum,

\/(ml +my)? — 4mym,
1+mum,

=>tanf =

144 16

121 11 V144 +176 320
12 7 7

=>tanf =

ALITER The combined equation of the pair of
tangents drawn from (3,4) to the parabola y? —
2y +4x =0is
(y2 =2y +4x)(16 — 8+ 12)

={4y —(y +4) +2(x +3)}?
= 4x2 +12xy — 11y2 = 72x + 12y +4 =0
Let 6 be the angle between the lines given by this

equation.
Then,
2\/ 36 + 44
tanf =
T 4-11
8\/— [ 2VhZ —ab
tan = ———
a+b

(b)

The equations of the directrices of the given
ellipsearey = +b/e

Let PM and PM' be perpendiculars from P (x;,y;)
on these two directrices. Then, by definition

SP =e(PM)and S'P = e(PM")

=>SP+S'P =e(PM+ PM')

= ( + b + b ) =2b
=e\n PRLIR Vi) =
ALITER The sum of the focal distances of a point
is the major axis of the ellipse

(a)

Let P(h, k) be the mid-point of a chord of the
circle x2 + y% = 16. Then, the equation of the
chord is

hx+ky—16=h2+k2—16or,y=(—%)x+

(h2+k2)
k

It touches the hyperbola 9x% — 16y? = 144

h? + k%) hy?
< - >=16(_E) —9 [Usingc?

= a’m? — bz]
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233

234

235

236

= (h? + k?)? = 16h? — 9k?
Hence, the locus of (h, k) is (x? + y?)? = 16x? —
9y?
(©
Centre and radius of the given circle are (1, 0)and
1.
Let the centre of the image circle be (xq,y1)
Hence, (x4, y,) be the image of the point (1, 0)
w.r.t. the line x + y = 2, then
x1—1 y—0 —2[1(1) +1(0) — 2]
11 (D2 + (1)?

x1—1 y;

11

= x=2y1=1
~ Equation of the imaged circle is
x-2)2+@y-1%?=1?
>x2+y?—4x—-2y+4=0
(b)
Let OA, OB be the tangents from the origin to the
given circle with centre C(—3, 5) and radius
V9+25—-c=+34—c
Then, area of the quadrilateral
OACB = 2 X area of the AOAC

= 1

1
=2X<E>><0A><AC

Now, OA = length of the tangent from the origin
to the given circle = v/c

And AC = radius of the circle= V34 — ¢

So, that v/cv/34 — c = 8 (given)

= ¢c(34—-c)=34

=c2—-34c+64=0

(a)

(x? + y?2 — 2x — 1) + Ax = 0, they pass through
intersection points of line x = 0 and circle x? +

y2—2x—1=0

>y=4=1

=~ Required points are (0,+1)
(d)

Given, 2ae = 6 and 2b = 8

= age=3 andb =4

ae 3 b? 16e?
= — = = — =
b 4’'a? 9
b? 16e?
;=1—e2:> 5 = — e?
(16+9>2 1 3
= = = —
9 )¢ =5
(d)

237

239

240

Equation of circle is
x—-Dx+2)+@-7Ny+1)=0
>x2—-2x—8+y*+y—7y—-7=0
>x2+y2—2x—6y—15=0

Here, g = —1,c = =15

~ AB =2g%—c

=2Vv1+15

=8

(b)

Since, E is the mid point of AC, therefore, the

. a a
coordinates of D are (5, 5)

y
A
(0,a)BL—a~ C(a, a)
a ,/x\\ a
/, E \\
X — > » X
A 4D (a, 0)
\ )

y
Now, AC = Vva? +a? = \/Ea
AE = 1AC =2
27T V2
~ The equation of circle whose centre is (%, %) and
radius -, is

(-9 + (-3 = (%)

= x*+y?=alx+y)

(b)

The centre of the ellipse is at (2,3) and its axes are
parallel to the coordinate axes. So, let its equation
be

-2 G-37_

a? b2 1
We have,
2a = Disatnce between vertices =12=a = 6
Also,e =5/6
~b?=a*(1-e?)=>36-25=11
_ 92

Hence, the equation of the ellipse is % +

_ 232
-3 _ 1

11
(a)

The equation of the family of coaxial system of
circles having x% + y% — 6x — 6y + 4 = 0 and

x% +y% — 2x — 4y + 3 = 0 as two members is
x2+y2—6x—6y+4+A(—4x—-2y+1)=0
[Using: S; — S, = 0]
5x2+y2-2xB3+20)-2yB+A)+4+1=
0...(0)

Coordinates of centre of circle (i) are (3 +2 4,3 +
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245

247

A)

Radius =B+ 212+ B+ )2 —(4+ 1)

For limiting points, we must have

Radius=0=>512+171+14=0=> 1
=—-2,—-7/5

Hence, limiting points are (—1,1) and (1/5, 8/5)

(@)

Let (a, §) be the mid point of a chord of the circle

x% + y? = a?. Then its equation is

ax+pfy=a?+p? [Using S’ = T]

This passes through (h, k)

~ah+pBk=a?+p?

Hence, the locus of (a, B) is

x’+y’=hx+ky=>x*+y>—hx—ky=0

(9
We have, x cosa + ysina =p
=y = —x cota +p coseca

Since, above line is tangent to the ellipse
~c? =a*m? + b?

= p?coses®a = a? cot? a + b?

= a’ cos? a + b? sin® a = p?

(d)

Given equation of parabola is y? = 16x

If (1, 1) is the mid point of the chord, then its
equation of chord is

T=5

~y(1)—-8(kx+1)=1-16
=>y—8x—-8=-15

=>8x—y=7

(<)

The vertex in a mid point of focus and directrix.
Hence, coordinate of vertex is (1, 0)

(d)

The equation of a tangent to y? = 8x is
2
y=mx+ - (D)

. . x%2  y? .
This will touch the hyperbola T 5= 1, if
W = mz -3
>5m*—-3m?—4=0=>(mM?>-4)(mM?*+1) =0

>m=1%2
So, equations of common tangents are
y=(E2)x+1lor,2x—y+1=0and2x+y+
1=0
(a)

Equation of any tangent to the given ellipse is

y = mx £ +/a?m? + b?

[Using : ¢ = a?m? — b?]

248

249

251

252

=> y—mx=+Va?m? +b? ..(0)
Equation of perpendicular line is
my+x =21

[t passes through the centre (0, 0)
“A=0

~my+x =0 ..(i0)

On squaring and adding Egs. (i) and (ii)
y2 + m?x? + m?y2x? = a?m? + b?

(1 +m?)(x? + y?) = a’?m? + b?

2 2,2

X a“x
> (1+5) (2 +y2) = + b2
< yz) y?

= (xz +y2)2 — a2x2 + b2y2
But (x% + y?)? = Ix? + my?
~ l=a?m=b?

(d)

] x2  y?
Ify=mx+cis atangentto -+ - = 1, then
c? = a’m? + b%. We have, a? = 6,b> =3
sct=6m?+3
(b)
The given point (—a, 2a) lies on the directrix x =
—a of the parabola y? = 4 ax. Thus, the tangents
are at right angle
(a)
Let P(x, y) be any point on the ellipse. Then, by
definition, we have
SP = e PM, where PM is the length of
perpendicular from P on the directrix

_1lx=y-3
:\/(x—1)2+(y+1)2—§|T|

=>(x—1)2+(y+1)2=%(x—y—3)2

=>7x24+2xy+7y*—10x+10y+7=0
Hence, the equation of the ellipse is
Ix>+2xy+7y>—10x+10y+7=0
(9
Let P(4t3.8t,) be the end-points of a focal chord
of the parabola y? = 16 x. Then,
PQ = 4(t, — t;)*
Now, Slope of PQ = 2

8t, — 8t
= 43 — 4t?

=2=>t2+t1=1
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“PQ = 4(t, — )% = 4{(t; + t1)? — 4t1t,}
>PQ=4{(t, +t;)?+4}=4(1+4) =20
ALITER We know that the length of a focal chord
of the parabola y? = 4ax making an angle 6 with
the axis of the parabola is 4a cosec? @

Here, we have

a=4andtanf = 2

1
=~ Length of the focal chord = 16 <1 + Z) =20
(b)

Since, given lines are parallel to each other, so the
line segment joining the points of contact is
diameter of the circle. Distance between the lines

3x—4y+5=0and3x—4y—§=0is

9
5+E _|19_19
N BT

Length of diameter of the circle is 1.9

1.9
=~ Radius of circle = - = 0.95
(a)
2 2
Let the point be P(v/2 cos 6, sin 8) on x? + yT =1

= Equation of tangent is

x\2
Tcose+ysin9 =1

Whose intercept on coordinate axes are
A(V2sec8,0) and B(0, cosec 6)

~ Mid point of its intercept between axes is

V2 1
<— secH,—=cosec 6> = (h, k)
2 2
0 ! dsin© !
cos® = —— andsin® = —
\2h 2k
Thus, locus of mid point M is
cos? 0 +sin? 0 —i+i
"~ 2h% " 4k2
> ! + ! =1
2x2  4y?

(@)

2 2
Given, Tyl
16 9
Sum of the focal distance =2a =2 X4 =8

()

257

258

259

260

To maximise the area of AS; PS, altitude should be
maximum as base S, S, is fixed. So, P should be
(0,b)

)
0,b
AQ&P
: % S (a.,O)X

M
(b)

For real circle, we must have
sina = 0= a € [0,r]

Now, x — intercept > 2

=>+Vsina—cosa+1>2
=>sina—cosa+1>1
= sina —cosa >0

) T T T
=>sm(a—z)>0=>0<a—z<n=>1<a

5m

4
But, @ € [0, ] [« % <a<mieac€ (n/4m))]
(]

Let any point on the parabola be (at?, 2at)

If the equation of parabola is y? = 4ax, then focus

is (a,0)

Let the focus of a point be (a, ) if it is a mid point
at’> +a 2at +0

S = ) = 2

2
= 2a =at’+a, B=at

2

Za:a(g) +a

= 2aa = B2+ a?

4a a
(e
2 2

The directrixis X = —%

~ Thelocus is y? =

a a
Sx——=——
XT27 73

=>x=0

(a)
Let the equation of circle is
x>+ y2+2g9x+2fy+c=0

Since, (m, i) lies on this circle
m
) 1 2f
~mtt+—+2gm+—+c=0
m m

>m*+2gm3+com?+2fm+1=0
= m1m2m3m4 = 1

(b)

Any line touching the parabola y? = 4 ax can be
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264

written as

(D)
Equation of a line passing through the focus (a, 0)
and perpendicular to (i) is

L
=mx +—
Y m

1 3
y——%(x—a) .. (ii)
Let P(h, k) be the point of intersection of (i) and
(ii). Then,

a 1
k=mh+—andk=—-—(h—a)
m m

h
=>mh=—g=>(m2+1)h=0=>h=0

Hence, the locus of P(h, k) isx = 0,
Which is a line tangent to the parabola y? = 4 ax
at the vertex

(b)

Given parabolais y? = 12 x

Here,a = 3

For point P(x,y),y = 6

This point lie on the parabola
(6)°=12x >x =3

Thus, focal distance of point P is 6

(9

The centre of given circle is (1, 3) and radius is 2.
So, AB is a diameter of the given circle has its mid
point as (1, 3). The radius of the required circle is

Soocan

(b)

We know that, if two perpendicular tangents to

the circle x* + y? = a? meet at P, then the point P

lies on a director circle

~ Required locus is x2 + y? = 32

(a)

It is given that the coordinates of the centre, focus

and adjacent vertex of an ellipse are

(2,—3),(3,—3) and (4, —3) respectively. So,

equation of the ellipse is

(x—-2)* (y+3)?
a? * bz

1

265

266

267

Clearly,
ae = Distance between centre (2, —3) and focus

3,-3
gnd, a)= Distance between centre (2, —3) and
vertex (4,—3)
=>ae=1anda=2=>a=2,e=%
~b?=a?(1—-e?)=b%2=3
So, the equation of the ellipse is @ +
1
(a)
Centres and radii of the given circles are
¢,(0,0),, =3
And Cy(—a,—1) and r, =Va?+1—-1=|a|
Since, two circles touch internally,

v GG =1 —1
> Va2 +12 =3 —|q|
= a’+4+1=9+a?-6|al
= 6|lal =8

y+3)% _
=

4
=1 |CZ|=§

LA
= axT—-
~3

(d)
We have,

|
A

:2(1_"_1:1—%:x+y:a,whichisa

straight line

)

Let the coordinates of focus be S (a, 0)

Let any point on the parabola be P(at?, 2at). Let
the coordinates of mid point of P and S be (x;, y;)

a + at? 0+ 2at
N T— ) —
1 ) V1 >
= at?=2x;,—a, y,=at

= a(%)2=2x1—a

= y? = 2x,a — a? =Hence, the locus of the mid
pointis
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270

-~ Equation of directrix is x —% =—;2x= 0
(©

The equation of any tangent to Z—i — z—i =1is
y = mx ++a’m? — b2

If it passes through (c, d), then

d = mc ++a?m? — b?

=>m?(c? —a?®)—2mecd +d* + b*> =0

This equation gives two values of m i.e. slopes of
tangents passing through (c, d). This means that
tan a and tan f are its roots.

. d? + b?
~tanatanpf = P

d? + b?
=>1=C2_a2=>c2—d2=a2+b2
(d)

If P(at?, 2at) be one end of a focal chord of the
parabola y? = 4ax, then another end of chord will

be 0 (5 =)

= Length of focal chord= PQ

\](% - atz)2 + (_ZTa — 2at>2

(@)
Given, (+ae, 0) = (£3,0)

= ae=3

= a%e?=9
= b2+a’=9 ..(>I)
w2x+y—4=0

= y=-2x+4

is the tangent to the hyperbola

n (4)? = a?(=2)% — b?

= 4a% - b? =16 ..(ii)

On solving Egs. (i) and (ii), we get

a’?=50b*=4

271

272

274

275

. . x? y?
~ Equation of hyperbola is —-5 = 1
= 4x% — 5y% =20

(@)
Given circles intersect orthogonally. So, the length

of their common chord is
21y

N
where 1y and r;, are the radii of the given circles
Herer; =vV5andr, =3

- 2v15 |15
V53 |2
(b)
Put x = at? in the given equation, we get
a2t4 y2
a? * b2 !

y2=b%2(1 —t?)(1 +t%)
This will give real values of y, if
1-t2>0= |t|<1

(b)

Since a radius of circle C; is 2 and this circle
touches both the axes

So, centre of circle C; = (2, 2) and let radius of
another circle is r and this circle also touches both
the axes so centre of circle C, = (r,1)

Since, both circles touches each other
V=224 @ —-2)2=2+r

= 2(r—2)% =(r +2)?

> r?—12r+4=0

12 + V128
r=————=6% 42
> r=64+4V2 [vr>2]
(d)
Given parabola is x? = —2y

Coordinates of end points of a latusrectum are

A (1, —%) and B (—1, —%)

Now, 2x = =2 Z—y
dy
= —— = —
dx X
And slope of normal is — a1
dy X
The equations of normals at points A and B are
1 1
= -1
ytz=70- 1D

=2y—2x=-3 ..(0)

Page | 109



276

277

278

279

280

Andy+% —%(x+ 1

=2y +2x =-3 ..(ii)

On solving Egs. (i) and (ii), we get
3

x=0y= —3

(a)

Let P(x4,y41) and Q(x,, y,) be end points of

diameter PQ. Then,

X1+ xy =—=2,%1%, = =3,y +y, = —4 and

y1y2 = —12

The equation of the circle having PQ as a diameter

is

X%+ ¥ = x(xy +x3) — y(yy +y2) +x1%2 + ¥1Y2

=0

>x2+y2+2x+4y—-3-12=0

>x2+y?+2x+4y—-15=0

(a)

The locus of the point of intersection of
perpendicular tangents to an ellipse Z—i + z—i =1is
its director circle x? + y? = a? + b?

(<)

Let the required circle be

X2+ Y2 +2gx+2fy+x=0 ..(0)

This passes through (0,0). Therefore, ¢ = 0

The centre (—g, —f) of circle (i) liesony = x.

Therefore, g = f

Since (i) cuts the circle x2 + y> —4x— 6y +

10 = 0 orthogonally

~2(=2g-3f)=c+10

= -10g=10 [+ g=fandc=0]

=>g=f=-1

Hence, the required circle is x? + y% — 2x — 2y =

0

(d)

~ equation of common chord is

(x*+y%4+2x -3y +6)
—(x*+y?+x—-8y—13)=0

[+ S —S2=0]

= x+5y+19=0

In the given option, only the point (1, —4) satisfies

this equation

(b)

Given,x* +y2—7x+9y +5=0

- |-

_ |49 81 _ V110
T4 4 2

281

282

283

284

AB V3
_:_
R 2

AB
110

2

In AOAB, cos 30°

= 330 _ AB
i
V330
~ Length AC = —

) 3
= Area of equilateral A= - (a)?
_ V3 330 165V3
=2 "% T a
(b)
Given equation is
y?—8y—x+19=0
= (y— 4)2 =x-—3
= Y2 =4AX,where Y —y —4,A = iandX =

- (29

1

sq units

x—3
~ Focusis (4,0) = G, 0)
Vertex is (0,0) = (3,4)

Directrixisx =—A4 = x—3 = -
11

= X:T

(b)

Centre and radii of two circles are
€,(0,0),C,(1,2) and r, = V5,7, = 25

Since, C,C, = V5 = 1, — 1y, therefore, the two
circles touch each other internally

()

The point of intersection of given curves are (0, 0)
and (1, 1)

». Length of common chord=v12 + 12 = /2

(d
Equation of pair of tangents is
(a®>—1Dy?—x*+2ax—a’=0
If 8 be the angle between the tangents, then
2,/ (h? — ab)
a+b

2/=(@ - D(-1)
B a? -2
2Va? -1

a? -1

tan0 =
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286

287

288

v @ lies in Il quadrant, thetan8 < 0
_ 2vVa? -1
a2 -=-2
= g>—1>0 and a?-2<0
> 1<a?<?2
= a€ (—\/E, —1) U (1,V2)
(b)
Let the equation of hyperbola is
x2 y? .

(1)

It passes through the point (3, 0) and (3,v?2, 2).

<0

a? b2

—2=1 =>a? =
a
18 4 4 18
And;—ﬁ—l ﬁ_?_l
4 2
:ﬁ:1 =>bc=4
=~ Eccentricity of hyperbola,
_ 1+b2— 1_|_4_\/13
€= a 9~ 3

(b)

The centres of the two circles will lie on the line
through P (1, 2) perpendicular to the common
tangent 4x + 3y = 10.If C; and C, are the centres

of these circles, thenPC; =5 =1r,PC, = =5 =1,.
x-1 _ y-2 _
~ sin

)

Also, C;, C, lie on the line

where tan 0 = %

C,are (5cos0+1,5sin6 + 2) or (5,5) as cos B =
4 3

5 sin 0= S

When r = r,, the coordinates of C, are (—3,—1)
The circle with centre C; (5,5) and radius 5
touches both the coordinates axes and hence lies
completely in the first quadrant

Therefore, the required circle is with centre
(—3,—1) and radius 5, so its equation is
(x+3)2+(y+1)? =52

or x> +y2+6x+2y—15=0

Since, the origin lies inside the circle, a portion of
the circle lies in all the quadrants

cos 6

. When r = r; the coordinates of

(d)
The slopes of AP and AQ (A is the vertex) are
given by
2 atl -0 2 2 atz -0 2
m=—s——=—andm;=——5——=—
at1 -0 tl atZ -0 tZ
2 2
Now,AP L AQ >mm,=-1=>——=—
4t b
= tltZ =—4
(b)

The centre and radii of circles are
¢,(0,0),C,(3,4) and

289

290

291

n=2r=v9+16—-24=1

Now, C,C, =/(3—-0)2+(4—-0)2=5
rn+r,=2+1=3

Since, C1C;, > 11 + 1,

= Number of common tangents=4

(9

Let point of intersection be (h, k). Then, equation
of the line passing through P and Q is hx + 2ky =
4 (chord of contact)

Since, hx + 2ky = 4 touches x? + y% = 1,% =
h2
1 +-ZE;

ie,4k? + h? = 16. So, required locus is 4y? +
x% = 16, which is an ellipse of eccentricity g and

length of latusrectum is 2 unit

(a)

1. The centre and radius of circle

x> +y*—x—y—-1=0

are G, %) and \E respectively and the centre and
radius of circle

x2+y*?-2x+2y—-7=0

are (1, —1) are 3 respectively

. . [s 3
Distance between the centres is \/; <3- \/;

(+CC <1 —13)

~ First circle is completely inside the second circle
2. The centre and radius of circle
x2+y2+14x+12y+21=0

are (—7,6) and 8 respectively and the centre and
radius of circle

x2+y*+2x—4y—4=0
are (—1,2) and 1 respectively

Distance between the centresis 2v13 >8+1 (+
CiCy>r +1y)

These two circles intersect each other, therefore
the number of common tangents is 2. Hence, only
first statements is correct

(b)

We know that the sum of the focal distance of a
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293

294

295

point on an ellipse is equal to the length of the
major axis of the ellipse
~SP+S'P=12
(a)
Let (h, k) be the pole. Then, the equation of the
polar is

2a 2ah
ky =2a(x+h)=>y= (—)x+—

k k

. . x%  y?

This touches the ellipse =7t 5= 1
] <2ah

2 2
2
. ) =a2<—a) + B% = 4a? h?

k

= 4a’a® + B?k?

Hence, the locus of (h, k) is 4a? x? = 4a%a? +

B*y?

(b)

The equation of the chord of contact of tangents

drawn from (1,2) to 3x? — 4y? = 3is3x — 8y =

3

(@)

Let C(a, ) be the circumcentre of A PT;T,. Then,
h

CZ:E

Since (h, k) liesonpx+qy—r =0
sph+gk—r=0=2pa+2qB—r=0

k
andB=E:h=2aandk=2ﬁ

Y!
Hence, the locus of (a, B) is
r
2px+2qy—r=0:>px+qy—§=0

(b)

The centre and radius of given circle are

Ci (—%,3) andry = z

Let the centre and radius of required circle are
Cy(g,f)andr, =2

Since, the required circle is rolled outside the
given circle.

v GG =1+ 1y

- \/<g+;>2+(f—3)2=2+;

9
> g2+Z+3g+f2+9—6f=(
=>g?+ f2+3g—6f =31

2

[ERN
| 5

)

296

297

298

299

300

301

Hence, locus of the centre is
x2+y2+3x—-6y—31=0
(a)

Given, x + 1 = sect, YT =tant

Since sec?t —tan®? =1

G+ (y-2)*
R L et

Now,e:\/1+b—z:\/1+2=
a 1
~Foci=(—1+ ae, 2)

= (-1-+10,2) and (-1 +V10,2)
(b)

We have,

PA+ PB = 4
= P lies on the ellipse having its foci at A and B

1

V10

and length of the major axis = 4

(]

It is given that the vertices of an ellipse are at
A'(—12,4)6 and A(14,4). So, its centre is at (1,4)
and

2a = Length of major axis = 26 = a = 13
Clearly, major axis is parallel to x-axis

144
~b?=a%(1—-e?) =169 (1 ——) =25

169
. . . (x—1)2
Hence, the equation of the ellipse is oo T
—a)2
-7 _ 1
25
(<)

b2
Let L (ae, ;) be an end of latusrectum

The equation of normal at L is
a a

—x—ay= a’ — b? or,—x —ay = a’e?

It cuts major axis at G (ae3, 0)

=~ CG = ae?

(a)

We know that the locus of the point of

intersection of perpendicular tangents to the
2 2

hyperbola Z—z — 2’—2 = lisacircle x? + y?> = a? —

b2.

Thus, locus of the point of intersection of

perpendicular tangents to the hyperbola x3_2 - % =
1isacircle
x2+y2=3-1
= x2+y?2=2
(b)
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303

The equation of the ellipse is
25(x? — 6 x) +16(y?) = 175
= 25(x — 3)? + 16(y — 0)%2 = 400

(x—-3)* (y-0)?
=

16 25

The major axis of this ellipse is on a line parallel
to y-axis i.e. x = 3. Therefore, its eccentricity e is
given by

=1

As distance of vertex from origin is v/2 and focus

is 2v/2

Y,

~V(1,1)and F(2,2) (ie, lyingony = x)

Length of latusrectum = 4a = 42 [where a =
o
= By definition of parabola

PM? = (4a)(PN)

where, PN is length of perpendicular upon x +
y — 2 = 0 (ie, tangent at vertex)

(x —y)? x+y—2
> — > 4\/—< NG )
=> (x—y)P2=8x+y—2)
(@)

Let RS and PQ are the tangents at the extremities

of diameter of circle
S 0

Po _PQ

InARQP,tanf = —
nARQPtan6 =pp=—"

Also, in ASRP,

()

304

305

306

307

tan (E - 6) RS _RS
2 RP ~ 2r

= coth = RS ii

cotB = o (ii)
From Egs. (i) and (ii), we get
tan . cot§ = PQ.RS
anf.cotd =——
= 4r = PQ.RS
= 2r =,/(PQ)(RS)
(a)

Since the line passing through the focus and
perpendicular to the directrix is x-axis. Therefore,
axis of the required parabola is x-axis. Let the
coordinates of the focus S be (a, 0).
Since the vertex is the mid point of the line joining
the focus and the point (—5,0) where the directrix
x + 5 = 0 meets the axis.

a—>5

2

Thus, the coordinates of the focus are (—1,0).
Let P(x,y) be a point on the parabola. then, by

=3 =

>a=-1

definition, we have

Jo+1)2+y2=(x+5)?=>y?=8(x+3)
(<)

Given equation of parabola is rewritten as
169{(x — 1)? + (y — 3)?}

- (13)° {(Sx — 11251 + 17>2 }

5x — 12y + 17\°
R R vy
= SP =PM

~ Focus is (1, 3) and equation of directrix is
5x —12y+17=0

The distance of the focus from directrix =
5-36+17

V25+144
14
-~ Length of latusrectum = 2 X5 =

(a)

Since the length of the subtangent at a point on

13
28

13

the parabola is twice the abscissa of the point and
the length of the subnormal is equal to semi-
latusrectum. Therefore, if P(x, y) is the required
point, then

2x=2a=>x=a

Since (x,y) lies on the parabola y? = 4ax
wy?=4dax

S>4a’=y?23y=42a

Thus, the required points are (a, 2a) and
(a,—2a)

(b)
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309

311

b? . x2  y? .
Normal at (ae, 7) of ellipse = + = 1is

b2
x—ae Y=
NG

Since, it passes through (0, —b), then

= a? = ab + a® —a®e? (~ b* = a® —a?e?)

= b = ae?

= b2 = a%e*

= a?(1 —e?) = a?e*

>1—e2=¢*

>ee?+1) =1

(b)

Let (a, ) be the pole of the given straight line
with respect to the circle x? + y? = a?.then, the
equation of the polar is

ax+py—a*= (D)

It is given that (a, B) lies on the circle x* + y? =
9a?

~at+ pr=9a®  ..(iD)

Since line in (i) touches the circle x? + y? = r?

— = @’ =9r? =a?
r—| =T =r r‘=a
Ja?+ p? V9 a?

(9

Given equation can be rewritten as
(x+2)?2==-2(y—2)

Equation of latusrectum is

2= 1:> —3:>2 =3
y =73 y=3 y=
()
Given,y=mx+253—\/§ . (1)

... (i)

2 2
and =+% =1
16 9
Here, Eq. (i) is normal to Eq. (ii), then

(aZ +b2)2 B aZ b2

2 T m? 1
(16+9)2%x9 16 9

625x3 m? 1

312

313

314

315

2
>—=12>m=+—

m2 V3

-~ condition for Ix + my +n
_a? b?  (a?+Db?)?
= 0 tobe ahyperbolais—5 —— = ———

12 m?2 n2

(@

Given equation can be rewritten as

c-1D? (y-1?
> 2 + 9 =

1

© |G

Alsoe = 1—%= [+ a<b]
~ Equations of latusrectum are

y—1= i3.§ [using y = t+be]

>y=1% V5
(@)
The equations of the circles are
A 1+ 22 )
x2+y*+-x— y—5=0 ..(0)
2 2
And,

2 +y’+4x+6y+3=0 ..(ii)
These circles will be orthogonal, if
20192+ fif2) =1+ ¢

=2 2></1+3>< L+ A7 =-5+3
4 -4 J)

3
:>/1—§(1+/12):—2

2521-3-322=-4=322-21-1=0=>1
—=1,-1/3

Hence, there are two circles

(d)

The equation of the hyperbola x? — y? = a?

referred to its asymptotes as the coordinates axes
2

. a
isxy =—

Comparing xy = 32 withxy = a;, wegeta =8
~Length of semi-transverse axis = 8

(9

The equation of a normal to the parabola y? =
24x is

y=mx—12m—6m3,

Where m is the slope of the normal

But, it is parallel to y = 2 x + 3. Therefore, m = 2
Thus, the equation of the parallel normal is
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317

318

319

y=2x—-24—48=y=2x—72
The distance 'd' betweeny =2 x +3andy =
2 x — 72 is given by

72+ 3
d= il 15V5
(d)
We have,

1
Area of ASPS' = 3 (Base x Height)

1
= Area of ASPS' = E(Zae) X B

= Area of ASPS’' = ae B
= ae

Xg [aZ _a,z [._.

= Area of ASPS’ = be+/a? — a?

(9

Let the equation of the circle be

x2+y2+2g9x+2fy+c=0

Since, this passes through (1, 2)
124224+2g(D)+2f(Q)+c=0

=>54+2g+4f+c=0 ..(0)

Also, the circle x? + y? = 4 intersects the circle

x% +y% +2gx + 2fy + ¢ = 0 orthologonally
20.0+f0)=c—4 = c=4

On putting the value of ¢ in Eq. (i), we get

20+4f+9=0

Hence, the locus of centre (—g, —f) is

—2x—4y+9=0 = 2x+4y—-9=0

(9

We have,

ALyLzy+pulzLi+vLli L, =0

= Ay —max — ) (y —m3zx — C3)

Fu(y —max — c3)(y —myx —¢q)

+v (y —myx —c))(y —mpx —c;) =0

This equation will represent a circle, if

Coefficient of x? = Coefficient of y2 and

Coefficient of xy = 0

= A(myms — 1) + u(mgmy, — 1) + v(mym, — 1)

0.’2 ,82
§+ﬁ=4

=0
and,
A(my + m3) + u(ms + my) + v(imy + my,) =0
(a)

Since, B and C are the ends of diameter as 2£BAC
is 90°

-~ Equation of circle is

x(x—1D)+yy—1)=0
>x2+y?2—x—-y=0

Now, point D satisfies this equation

= 4a?+9a%?—-5a =0

=a(13a-5)=0

320

321

322

323

324

>a=0,a=—

13
(d)
The centres of given circles are C;(3,1) and
C,(—1,4) and corresponding radii are

n=VFIE-1=3

and 7, =+/(-1)2+42-13 =2

Now, C;C, =/(-1-3)2+(4—-1)2=5
CiC =1 +1,

Hence, two circles touch externally

(b)

Given equation can be rewritten as

9(x —1)2 +5(y —2)2 =45

-2 (y—2)?%
> z + 9 =

~ E tricity,e = |1 a2_ 1 > _2
-~ Eccentricity,e = ok 3=3

(d)

Given that equation of parabola is y? = 8x
>a=2

We know, if the normal at point (at?, 2at;) is
passing through the point on the parabola

(at?,2at,), thent, = —t, —

1

ty

Given point is (2, 4)
= at? =2
>t =1

2
“tp=-1-7=-3
The other end will be (at2, 2at,)ie, (18,—12)
(d)

The normal to a circle passes through the centre
of the circle and centre of circles in (a) and (d)

satisfy the equation of the normal.

But, the point (3 + ‘/2—5, \/2—5) does not lie on circle
given in option (a)

Hence, the required circle is as given in option (d)

(b)

Given equation of curve is 3x? — 4y? = 72
Since, the points (6, 3) and (6-3) lies on the curve.
At point (6, 3)

_3(6)+2(3)—1_ 23
YT VEr2 V13

Page|115



325

326

327

328

329

At point (6 — 3)

_3(6)+2(—3)—1_ 11
T VBE+2Z2 V13

Here, d, is minimum.

Hence, the point (6, —3) is on the curve which is
nearest to the given line

(a)
The equation of such mirror is an equation of the
parabola whose axis is y-axis and whose focus is
(0,0)

S3,4)

4(3,2)

=~ Required equation is x? = 4a(y + a)
(d)

The centres and radii of given circles are
€,(0,0),r; =4 and C,(0,1),
rn=v0+1=1

Now, C;C, =40+ (0—-1)2=1
and n—1n,=4—-1=3 =~ GG <nr—n
Hence second circle lies inside the first circle, so
no common tangent is possible

(<)

The equation of any tangent to the parabola y? =
4 ax in terms of its slope mis y = mx + % and the

coordinates of the point of contact are
(a/m?,2a/m)
Therefore, the equation of any tangent to y? = ax

1S

y=mx am

and the coordinates of the point of contact are
a a

(e 5w)

Itis given thatm = tan45° =1

So, the coordinates of the point of contact are

(a/4,a/2)

(b)

. .. 4
Given, eccentricity, e = 3

. . 9
Distance between foci = 4 = 2 ae = a? = "

v bP=a%(e?-1) = %(? — 1) = Zand centre is
(0,4).

= Equation of hyperbola is %2 - (y_74)2 = i

(@)

330

331

332

333

334

[t is given that the circle with PQ as a diameter
passes through the origin. This means that
£2P0Q@Q = 90° i.e. the lines joining the origin to the
points of intersection of ax? + 2hxy + by? = 1
and Ix + my + n = 0 are at right angle.
The combined equation of OP and 0Q is given by
Ix +my 2

—)
This represents a pair of perpendicular lines
= Coeff. of x? + Coeff. of y2 = 0
san? -2 +bn? —m?=0=1>+m?

= (a + b)n?

ax? + 2hxy + by? = (

(b)

The coordinates of the centre of given circle
are(6, —2). Clearly the line x + 3y = 0 passes
through this point. Hence, x + 3y = O is a
diameter of the given circle.

(<)

The given equation of parabola is
x2—4x—-8y+12=0

=>x%2—4x =8y —12
>x>—4x+4=8y—12+4

= (x—-2?=8(y-1)

- The length of latusrectum = 4a = 8

(<)

If the coordinates of a point on the parabola y?
4 ax are P(x,y), then its focal distance is SP =
X +a.

Here,a=2and SP =4

wd=x+2>x=2
ny?=8x=>y?=8x2=>y=44

Thus, the coordinates of the required point are
(2,+4)

(a)

Given equation can be rewritten as

36 (xz—x+l)+144 (yz—zy+1)=144
4 3 9

(=2, 6

=

(9

Let P(at?, 2at) be any point on the parabola y? =
4ax, then equation of tangent and normal at
P(at?,2at) arety = x +at?andy = —tx +

2at + at3 respectively

Since, tangent and normal meet its axis at T and G
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336

337

- Coordinates of T and G are (—at?,0) and (2a +
at?, 0) respectively

YA
M ﬁﬂ,zat)
x+a=0/ G
T o] yhs@o ~*

From definition of parabola

SP = PM = a + at?

Now, SG = VG — VS = 2a + at? —a = a + at?
And ST =VS+VT = a + at?

Hence, SP = SG = ST

(b)

The coordinates of the points of contact of
tangents of slope m to the hyperbola x* — y? = a

are
am a
(i + )
Vm2 -1 Vm?2-1
Here, we have a = V3 andm = =2

So, the required points are (—2,1) and (2,—1)
(b)

2
Given, equation of ellipse is ;/—4 +

yZ

55— 1

,b?

o

5
Here, a? = 5

Given, line is y = 3x + 7, whose slope is 3,
therefore slopes of the parallel line is also 3

Now, equations of tangent are

= y =mx *+a*m? + b?

5 5

=3+’—32 =

>y x+ 4()+3
= y=3x+ 155
YESXE 12

(@)

. . 3 .
Equation of tangent with slope — S is

y=—gxte

According to condition of tangency

—3\2
= 32)((—) + 18
¢ 4

2

338

339

340

341

=V18+18=6
cy=—Sx+6
..y— 4x

= 4y +3x =24
It meets the coordinate axes in 4 and B

~A=(8,0)and B = (0,6)

Required area = % X 8 X 6 = 24 sq unit

(b)
Given equation of lineis Ix + my+n=0ory =

- % - %and equation of parabola y? = 4ax

Condition for tangency
n
-2)

= nl = am?

_ a
T —l/m

(]

Given linesisy = —3x — k

And equation of circle is x + y? = 10

Here, a? = 10,m = =3,c = —k

For tangency, ¢ = a?(1 + m?)

For tangency, c* = a?(1 +m?)

= k?=101+9) =k =210

(d)

Let P(asec@, atan @) be a point on the hyperbola
x% — y? = a?. The equation of tangent at P is
xsecd —ytanf =a

The coordinates of the vertices of triangle formed
by the above tangent and the lines x + y = 0 and
x —y =0are

0(0,0),A(a (secO + tan ), a(secd + tan 9))

and B(a(sec — tan ), —a(secd — tan 8))
Clearly, AAOB is right angled at O

1
~ Area of A AOB = EOA X OB
= Area of A AOB

1
=5 X a\/i(sece +tan 9)

x av2(secd — tan 0)
= Area of AAOB = a? sq.units

(a)

The centre of circle is (2, 4)

Radius=v4+16+5=5

» Perpendicular distance of 3x — 4y — A = 0 from
(2, 4) is equal to the readius of circle
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342

343

344

345

347

6-16-41 A
\/9 + 16
= —-10—-41=425 A1=-35,15

(d)
The equation of the common chord of the circles
x2+y?—4x—4y=0andx®+y2=16isx +
y = 4 which meets x? + y? = 16 at A(4,0) and
B(—4,0)

(0,;)&
Q
Y!

Obviously OA L OB. Hence the common chord AB

makes a right angle at the centre of the circle x? +
2=16

(d)

Given the distance between the foci = 2ae = 16

Y
X2+ -4x -4y =0

X
\,4\(4: 0)

x2+y2:16

and eccentricity of ellipse (e) = %

=~ Length of the major axis of the ellipse

2ae 16
=2a=——= = =32
e 1
2
(a)
The centre of given circles are C;(0,0),C,(—3,1)
and C;(6,—2)
0 0 1
Now, [-3 1 1[=1(6-6)=0
6 -2 1
Hence, centres are collinear
(a)

Normal at the extremity of latusrectum in the first
quadrant (ae, b?/a) is
b?/a
ae/a?  b%/ab?
As it passes through (0, —b)
_—b-— b%/a
ae/a? 1/a
= —a? = —ab — b?
>a’—-b*=ab
= a’e? = ab
Ore?=b/a
2
et = ZZ =1-¢e?
= e? + e?

(b)

x—ae y-—

—ae

=1

348

349

350

351

Here, a? = — = b2 =-,m

\DID—\

8
)

-~ Point of contact is

( a’m _ b? )
T F
vam? + b2 Va?m? + b?

4 1
81+5/

e
-0Ioo

o [[e 1+

\Jx_+_ E
(ig —5)

(@)

Given equation is ax? + 2bx + ¢ = 0. Since, roots
are not real

s~ bt <ac

= ax?+2bxy +cy’ +dx+ey+f=0

Can represent an ellipse

(@)

Given vertices are (5, 0), (=5,)

~a=>5

Also, one of the directrix let x = %is

. 25 7
leenasx=7=> e=c

49
2 _ 20,2 _ 1) — _
~b?=a%*-1) = 25(25 1

):24

.XZ y2 .
Equation hyperbolais Pl 1

(a)

2
Given equation of ellipse is xT +2 =1
4

7
Here, a®? = 4,b? = T

~b?=a%*(1-¢e?)

7

=>-—=4(1-¢

2 (1-e?)
T

$ — —_—— —

e* 16 16
3

Se=-

€T3

Thus, the foci are (i ;, 0)

The radius of required circle =
3 1)? )
\/(5—5) +2-0)

=V1i+4=+5
(d)
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2 2
Given hyperbola is % — y: =1

a2 +b2 [9+4 I3
T Tz T T9 T3

-~ Directrices are x = — % and x = \/%_3
352 ()

The intersection point of line y = 7x — 25 and

circle x? + y2 = 25is x? + (7x — 25)? = 25

= 50x% —350x + 600 =0

=5 (x-3)(x—4)=0

= x =3, x=4 =>y=-43

. Coordinates of A(3,—4) and B(4, 3)

. Distance between A and B =

V(4 —3)2 + (3 +4)2

=5V2

2 2)\_r2
Alternate Required distance= 2 /w
1+m

25(1 + 49) — 625
_2\/ ( ) =5v2

- 1+49
353 (¢)
Equation of any tangent to the parabola is

It passes through A(h, k)
fk=mh+—
m

>m?h—mk+a=0
Let m; and m, be the roots

N k a
>my+m,=—,mm, =—
1 2 =My =
m;y—m
.'.tan60°=#
1+mym,
k%2  4a
2 kT _2a
m;—m
=>3=—( E 2) »3=" h_
(1 + mym,)?

2
(1+3)
= 3(h+ a)? = k? — 4ah
=~ Locus of a point is
y? =3(x +a)? + 4ax
354 (a)
The equation of a tangent to x? + 4y? = 4 at
(2cos,sinB) is
2xcosO +4ysinf =4 or,xcos + 2ysinf =
2 ..()

355

357

358

This cuts the ellipse x2 + 2y? = 6 at P and Q

Let R(h, k) be the point of intersection of tangents
at P and Q.

Then, PQ is the chord of contact of tangents
drawn from R(h, k) to the ellipse x? + 2y% = 6.
Therefore, the equation of PQ is

hx + 2ky =6 ..(i)

Clearly, (i) and (ii) represent the same line

~h 2k 6

“cosf 2sinf 2

= h=3cos0,k =3sinf

>h?+k?=9

= (h, k) lies on x2 + y? = 9, which is the director
of circle of the ellipse x? + 2y? = 6

Hence, the angle between the tangents is a right
angle

(]

Centre of circle is (0, 0)

Equation of tangent which is parallel to x + 2y +
3=0is

x+2y+4A=0 ..(0)

As we know perpendicular distance from centre
(0,0) to x + 2y + A = 0 should be equal to radius

X+2y+a=(
0+2x0+4
TRz
= 1=42V5
On putting the value of 1 in Eq. (i), we get
x+2y =+2V5
Which represents the required equation of
tangents
(b)

Let (h, k) be the pole. Then, the equation of the

polar is

hx ky

atp=!

It is at a distance d from the centre € (0,0) of the
ellipse

=42

1 J h? 4 k* 1
= = — S, J—
Wz k2 at ' pr 42
a* ' bt
2 2
Hence, the locus of (h, k) is 2—4 + % = dl—z

(a)
The equation of the normal to x? = 4 ay is of the
formx =my —2am — am3. Therefore, k =
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359

360

361

362

363

364

—2am—am?

(9
If y = 2x + Ais tangent to given hyperbola,

then 1 = +Va?m? — b2

= +,/(100)(4) — 144 = +16 [ a® = 100, b?

= 14]
(d)
The centres and radii of the circles are:
Centres : C;(1/2,0) C,(—1/2,0)
.. 1 1
Radii : == r, ==

2
Clearly, CiCy, =11 + 13
Therefore, the circles touch each other externally
Hence, there are 3 common tangents

(b)

The circle passes through (0,0), (3,0) and (0,4).
So, its equationisx? + y2 —3x—4y =0

(9

If the straight line y = mx + ¢ cuts the circle x* +

y? = a? in real points, then the equation

2

x? 4+ (mx + ¢)? = a? must have real roots

ie. x?(1 +m?) + 2 mex + c? — a? = 0 must have

real roots

= 4m?c? — 4(1 + m?)(c? —a?) >
=>—c?4+a*(1+m?») =0

sa?(1+m?)>c? > a?2(1+m?) >c¢
(d)
2 2

. X
Given, — — =1
9 4

. (@

The equation of the chord of contact of tangents
from (xy, y1) and (x,, y,) to the given hyperbola
are

Xxq

Wiy

9 4 - (D)

and 22 - 22 = 1 (iii)
9 4

Since, lines (ii) and (iii) are at right angles

4 xq
— .X —
9 n

4 x,

g.g_

x1x; 81

Y1Y2 T 16
(d)

Centre and radius of given circle are (—4, 0) and

r=+yJA%—-c

For limiting, pointr = 0,4 = +Vc

365

366

367

368

370

Thus, we get two limiting points of the given
coaxial system as (++/c, 0)

For real and distinct ¢ > 0

(b)

We have, a?

1,5 1
=y =ym=s

The required points are

< a’m b? )
+ ,
vazm? + b2~ Va?m? + b?

(b)
Let mid point be (h, k)

-~ Equation of chord is

T=5

yy1 —2a(x + x,) = yi — 4ax,
Since, it passes through origin
o =2ax; = y¥ — 4ax,

= y? =2ax;

~ Locus is y? = 2ax

(a)
We have,
2
T:a:sz=a2:>2a2(1—ez)=a2:>e
1
V2
(a)
Given equation of parabola is y = x? (1)
Equation of straight lineisy = 2x —4  ..(ii)

On solving Egs. (i) and (ii), we get
x2—2x+4=0

Letz = x?> —2x + 4

vz =2x—-2

Forleastvalue,z2' =0=2x—-2=0=>x=1
z'" is positiveat x = 1

+~ It is minimum, putting x = 1 in Eq. (i), we get
y=1

So, the required point at the least distance from
the line is (1,1)

(b)

- 2 2 . 16
The eccentricity of 4+l =1lise; = [1——
16 = 25 \l 2
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e = 3 (v eep=1)
and foci of given ellipse (0, +3)

#2b=34+3=6=>b=3 = b?=9

2 2
=equation of hyperbola is ’1(—6 — y? =-1

Hence, (b) is the correct answer

371 (a)
Given,y? = 16x,thena = 4

Let line perpendicular to given liney —3x — 1 =

0 is
x+3y=1
1 +A
> y=—= =
Y=T3ET3
Here,c=/—1,m=—l
3 3

=~ Condition of tangency is, ¢ = %

A— 4 2> A=-36
3= =

=
-1/3

~ Required tangentisx + 3y + 36 =0

372 (d)
Since, % = 2

o Vx4 yit4n +3 2
) Ve +y?—6x,+5 3
= 9xZ + 9y? 4+ 36x; + 27 — 4x? — 4y} + 24x,
—-20=0
= 5xZ + 5y 4+ 60x;,+7=0
=~ Locus of point is
5x2 +5y24+60x+7=0
373 (a)
Centre of circle is (1, —2)
=~ Required equation of normal=equation of
straight line passing through (1, —2) and (2, 1)

! 1
(-1

= y+2=3x-3
> 3x—y—-5=0
374 (a)

ie,y+2=

375

376

Let x; and x are the roots of the equation
x2+2ax—b*=0

~x1 + %, = —2a and xy,, = —b?

Also, y; and y, are roots of the equation
y?+2py—q*=0

© Y1 +y2=—2p and y1y, = —¢°

The equation of the circle with P(x,y,) and
Q(x2,y>) as then end points of diameter is
(x—x)x—x)+ (@ —yD)y—y2)=0

= x% +y? = x(x; + %) =y + y2) + x1%;

+y1y.=0
=>x2+y2+2ax+2py—b2—q*>=0
(b)
We have,

x2+y*+4x+2y—4=0
PQ = Length of the tangent drawn from P(1,1/2)
to the circle (i)

1 3
:PQ:\[1+Z+4+1—4:§

1 R
1, L
P( ’2)
In A CPQ, we have,
tanf = ce_3 _ 2
MY =p0T327
4

~ Required angle =20 = 2tan™1 2 = sin_lg

(b)
Given, a? = 25 and b? = 16

o | b | 163
ne= a? 25 5

So, the coordinates of foci S and S’ are (3, 0) and
(—3,0) respectively. Let P(5 cos 6,4 sin0) be a
variable point on the ellipse.

3 0 1
Then, A= area of APSS' =| -3 0 1| =
5cos® 4sin® 1

12sin®
[Since, value of sin 0 lies between —1 and 1]

So, maximum value of area of APSS’ is 12
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377

378

379

380

381

(d)
We have,

x2 yZ
3x2+y2=122>—+2-=1
xty 2 12

2 2
This is of the form % + % = 1, where b? > a?

202 _ 2(4) _ 4

~ Length of the L.R.= > S Tm
(a)
Given equation can be rewritten as
x(x—2y)—3(x—2y) =0 >x=3Andx =2y
are two normals. Their intersection point is the

3
centre (3, E)

(9

The given equation of parabola is
22 tx > 2 Ho=2

Y 272

1

, X 1
>x"ts+t ==

Yy
2 16 2+16

(c+3) =3(+3)
= -] == -
*Ty) T2V Ts

It can be rewritten as X2 = %Y (D)

V3

Wherex+i=Xandy+§= Y

On comparing with X2 = 4AY, we get
1 o 1) .

A= p focus of Eq. (i) is (O, §) ie,

X—OY—1
=0Y=g
+1 0 +1 &
> —= 2~ g
1 0
Sy s oy =
X 4_!y
. ] 1
=~ Focus of given parabola is (— 2 0)
(@)

Let general equation of a circle is

x> +y2+2gx+2fy+c=0 ..(i)

If the circle (i) cuts orthogonally each of the given
three circles

Then, condition is

2818, = 2fif, = a1 t 2

Applying the condition one by one, we get
20+ 17f =c+4 ..(i0)

79+ 6f =c+ 11 ..(iii)

And —g +22f =c+3 ..(iv)

On solving Egs. (ii), (iii) and (iv), we get
g=-3,f=-2

Therefore, the centre of the circle is (3, 2)

(9

Let two points on the parabola are p(at?, 2at;)
and Q (at?,2at,)

382

383

384

385

386

y

P (at\l , 2a&\)
I
X i/S (a, 0) X

Q(atzz’ 2at2)

y

Now, SP = /(a — at?)? + (0 — 2at,)?

=a+ at?

SQ = /(a —at?)? + (0 — 2at,)?

a
a+at: = a+— (v tyt, = —1)
1

2 =
IxSPXSQ 2><a(1+t1)xa(1+t%)

Now
7 SP+SQ

(a+atf)+(a+t%)
1

2a(2+%+1t7)

1

(2+é+t12)

= 2a =l (given)

Hence, SP,1,5Q are in HP

(@)

The point (1,2) lies on the circle x> + y2 =5
Hence, there is only one tangent

(@)

In the given equation of hyperbola
a=4andb=3

We know that the difference of focal distance of
any point of the hyperbola= 2a

=2%x4=8

(a)

Since, the circle touching both the coordinates
axes in fourth quadrant, so equation is
(x—3)2+(y+3)?2=32
=>x*+y?—6x+6y+9=0

(a)

The value of the parameter for the other end of
the focal chord is —1/t.Therfore, the coordinates
of the end points of the focal chord are (at?, 2 at)

and (i, — Z—a) and hence the length of the focal
t2 t

chord is
a 2 2a 2
a2 s
\/(tz at) +( ” 2at)
1 1\2 1\2
=a(t+—) (t——) +4=a(t+—)
t t t
(b)
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387

388

389

390

The point (2a,a — 1) will lie in the interior of the
larger segment of the circle x? + y? = 25 cut off
by x? + 4y = 0, if it is in the interior of the circle
and exterior of the parabola.

~4a’+ (a—1)2-25<0and 4a® +4(a—1) >

0
= (5a — 12)(a + 2)
1++/5
=) (s
1-+/5
; >>0

2
12 —1-+/5
2> -2<a<—and la<—
5 2
>\/§—1
2

< 0 and <a+

or,a

>a=1.2
(b)
Let the equation of the circle be
x—a)*+(y—a)=a%a>0
It touches 4x + 3y —12 =0

4a + 3a — 12
f|=a:7a—12=5a=>a=6

)

Here,a =4,b=5ande =

~ Equation of directrixisy = + (?,/is)

= 3y = +25

(a)

Let the equation of the circle through (a, b) be
X2 +y2+2gx+2fy+c=0 ..(0)
Where, a®? + b2 +2ag+2fb+c=0 ..(iD)
Since the circle x? + y? = p? cut the circle (i)
orthogonally.
22g%X0+2fxX0=c—p?=c=p? ..(ii)
Substituting the value of ¢ in (ii), we obtain
a’?+b*+2ag+2fb+p*=0

Hence, the locus of (—g, —f) isa? + b*> — 2 ax —
2by+p%=0

(d)

Given that, foci are (3,0) and (—1,0)and e = g

w20e=4=>a=3

bZ

Also,e? =1——
a

391

392

393

394

395

= b=15

Since, centre of the ellipse is the mid point of the
line joining the two foci, therefore the coordinates
of the centre are (1, 0)

~ Equation of ellipse is

_1)2 Y
(-1 -0 _

9 5 !

Hence, the parametric coordinates are (1 +
3 cos 0,v/5 sin 0)

(a)
Now, taking option (a)
r =2sinf
Let x =rcosB, y=rsin0
r?2 = 2rsin®

= x*4+y2=2y
Which represents a equation of circle
(d)
Required equation of chord is
T=35
= —2x+3y—-81=4+9-81
= 2x—3y=-13
(d)
The angle of intersection of two circles is given by
¢+ 15— CCF

21Ty
Where 1y, 1, are radii of two circles and C; C, is the
distance between their centres.

1 1 1
Here,ry = Z+Z: EzrzandClszl
I

0=0>0=—=
COS 5

()
Let 6 be the eccentric angle of the point of contact.
Then, the equation of the tangent is

cosf =

ve y .

—cosf +=sinf =1

a b
Itissameas§+%=\/§

1
~cosf =sinf=—=0=

T
2 4
(o)

Let AB be the chord of length V2, 0 be the centre
of the circle and let OC be the perpendicular from
O on AB. Then,

2 1
ac—pc=Y2_L
2 V2
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396

397

398

AB

AB =2
In A OBC, we have
1
—xV2=1
V2

~Area of the circle = m(0B)? = m.sq. units

(d)

Let P(h, k) be a point. Then, the chord of contact
of tangents from P to y? = 4ax is

ky = 2a(x + h) ..()

This touches the parabola x? = 4by. So, it should
be of the form

OB = BC cosec 45° =

=my+— ... (i
X =my - (ii)
Equation (i) can be re-written as
k
=—vy—h
x a y (i)
Since (ii) and (iii) represent the same line
k b
~m=—and—=—h
2a m

Eliminating m from these two equations, we get

2ab = —hk

Hence, the locus of P(h, k) is xy = —2ab, which is

a hyperbola

(d)

The equation of any normal to y? = —8 x is

y=mx+4m+2m?..(i) [Usingy = mx —

2 am — am3]

The equation of the given lineis2x+y + k=10

>y=-2x—k

Comparing (i) and (ii), we get

m=-2andk=-4m-2m3=>k=8+16=

24

(b)

Let the equation of circle passing through origin

is

x> +y2+2gx+2fy=0

It also passes through (2, 1)
44+1+4g+2f=0

= 4g+2f =-5 ..(0)

Also, circle touches the line y = x

~ Perpendicular from centre(—g, —f) to the

tangent=radius

399

400

401

402

403

> LG v e gt - s
=2(g*+ %)

= (@+f)?=0 =2g=—f

~ From Eq. (i), 4(—f) + 2f = -5

5

2
x2+y2—5x+5y=0

On comparing withx? + y2 + px+qy =0

L p=-54qg=5

(@)

Since, x + y — 1 = 0 is a tangent to the parabola

y? —y + x = 0, then the point of contact is (0, 1)

(b)

Let (h, k) be the coordinates of the centre of

circle of which the given chord is the diameter.

Then, (h, k) be mid point of the chord, so, its

equationis S’ =T

h? + k? —2ah = hx + ky —a(x + h)

= x(th—a)+ky=h*+k?—ah

If it passes through (0, 0), therefore h? + k? —

ah = 0 and the locus of (h, k) isx? + y2 —ax =0

(b)

The equations of the axes of the ellipse are x +

y —2 =0and x —y = 0. The centre of the given

ellipse is the point of intersection of the axes x +

y—2=0and x —y = 0i.e. the point (1,1)

(d)

Equation of directrix of (x — 1)? = 2(y — 2) is

= f=§andg=—

= 2y—3=0

(a)

We have,

y2=2(x-3)=>(@y -0?2=2(x-3)
As the equation of the parabola

The equation of the tangent is

x 1

1

=§(x—3)+1

So, the coordinates of the point of contact are
given by
1/2
“ape?
2x1/2
1/2
2a

(D)

x—3

_ a
[Usmg X = Wand y

m
=>x=5andy =2
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404

405

406

407

(b)

Let P(x,y) be any point on the hyperbola, then by
definition, we have

SP=ePM

= SP? = e? PM?

x+2y—1p2
:>(x—2)2+(y—1)2—4|—y

=>x2—-16xy—11y2—12x+6y+21=0
This is the required equation of the hyperbola
(9

Let the mid point be P(h, k). Equation of this
chord is

T=Sie, ky—2a(x+h)=k>?-4ah

It must passes through (a, 0)

(=2a)(a + h) = k? — 4ah

Hence, the locus is y? = 2ax — 2a?

(<)

The combined equation of the pair of tangents
drawn from (1, 2) to the ellipse 3x% + 2y% = 5 is
§S'=T?

= (3x%2 + 2y? - 5)[3(1)? + 2(2)* - 5] =
[3x(1) + 2y(2) — 5]?

= (3x2+2y2-5)(3+8—-5)=Bx+4y—5)2
= 9x% — 24xy — 4y? + 40y + 30x —55 =10
This is the equation of pair of straight lines,
Where,a =9,h = -12,b = —4

The angle between these lines is given by

2Vh? —ab
tanf = ——
at+b
oy 9_2\/144+36_2\/180_12
MY="9 4 T 5
>0=t ‘1(12>
= tan —
V5
(b)

. .. V5 .
Given, eccentricity e = 5 and foci = (i \/E, o)
> ae=+V5 = a=3

5
~ b? = a? (1—ez_=9(1—§>

= b2 =4

The equation of ellipse is

y
—=1
+4

x
9

408

409

410

411

412

= 4x%2 +9y? =36

(b)
Let P(h, k) be the mid-point of a chord. Then, the
equation of the chord is
hx ky h2 k2
T2 e
b%h b? (h?
[ 1)
This touches the circle x? + y? = b?
bt (h2  k2\? b*h?
k_<_ ¥ b_2> = bt (1 * k)
h? k2\? h? k2
»(a5) = (@ k)
232
Hence, the locus of (h, k) is ( + ZZ)
2
v (5430

(a)

The coordinates of the ends of the latusrectum of

or,y

k2
+b—2)

the parabola y? = 4 ax are (a, 2a) and (a, —2a)
respectively.
The equations of the normal at (a, 2a) and
(a,—2a) to y? = 4 ax are
x+vy—3a=0andx —y— 3a = 0 respectively.
The combined equation of these two normal is
x?—y?2—6ax+9a%?=0
(<)
Given, X + v =1

3 0 2
Polar of P(1,2) with respect to ellipseis S; = 0
> x+3y—3=0

Since, (1,2) and (k, —1) are conjugates, therefore
one passes through the polar of the other.

k—3—-3=0
> k=6
(a)

Asymptotes of the given hyperbolaare y = + sx
~Angle between the asymptotes = 26, where

b
tanf = -
a

= Angle between the asymptotes = 2 tan™?! (g)

(d)

. (x+2)2
Given, ——=

7X14

(y-1)?
14

+ =1

Here, a? =7 X 14 and b? = 14
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414

415

416

417

14 6

7x14 A7

bZ
We know,e = [1—— =
a

-
(2)

We know, that, the angle between the two

tangents from (a, )

To the circle x? + y? = r?is2tan™!

GE
S

Let S=x%2+y?—5x+4y—2

Here, r = \/(—2)2 +(2)2+2=1

2
At point (-1, 0)
S;=(=1)2+(0)?-5(-1)+4(0)—2=4

. . _ _17/2
~ Required angle, 6 = 2 tan N
7
tan 1
(a)

Since the circle passes through the origin, has
centre on x-axis and has radius a. So, its centre is
at (a, 0). The equation of the circle is
x—a)*+(y—-02=a?>x*+y?-2ax=0
(1)
The circle passing through the intersection of (i)
and the line y = mx is
x?+y?—2ax+ Ay —mx) =0
=>x2+y2—xQa+im)+ Ay =0
Since y = mx is a diameter of this circle.
2a+Am A\ 5. .
,— E) lies on it.

i A 2a + Am 2am
tez=m(=5 )= 1= -1
putting the value of A in (ii), we get
1+m?)Hx?+y2?) —2alx+my)=0

This is the equation of the required circle

(a)

Let B(at?,2at,) and C(at?, 2at,) be the
coordinates of the end-points of focal chord BC.
Then,

A = Area of AABC

...(if)

Therefore, centre (

1 0 0 1
= A= 5 Absolute value of |at{ 2at; 1
at; 2at, 1
= A= |at t,(t; — t5)|
= A= a?|t; — t,] [+ tit; = —1]

2A
= |2at1 - Zatzl = 7

(b)
We have, 2BSS' = 6
=~ Slope of BS = tan(180° — 0)
= —b = —tan6
ae
= b =aetanb

418

419

420

421

= b%? = a%e?tan? 4

= a?(1 —e?) = a%e?tan? 6

=>1—-e?=c’tan?0

=>1=e?’sec?0 = cos’0 =e?=>cosh =e

(b)

Since, the hypocenter of a right angled triangle
inscribed in a circle is a diameter of the circle. If
the coordinates of the end C of the hypotenuse BC
are (a, b), the coordinates of B

A C(a, b)

~

are(—a, —b). Equation of BC is% =

(-a, -b)B
b If Ais the
a

vertex of the isosceles triangle, then OA is
perpendicular to BC and the equation of A0 is % =

- % which meets the circle x? + y? = r? at points

for which
aZ
<ﬁ+ 1>x2 =r?2=aqa?+b?
[+ (a,b) lies on x? + y? = r?]
=>x2=b%? > x=1b
=>y=42a
-~ Coordinates of A are (—b, a) or (b, —a)
(b)

Equation of family of concentric circles to the

circlex? + y?+6x+8y—5=0is

x2+y’+6x+8y+1=0

Which is similar to x* + y% + 2gx + 2fy +c =0

Thus, the point (-3, 2) lies on the circle

x2+y?+6x+8y+c=0

o (=3)24+@2)2%+6(-3)+812)+c=0=>c
=-11

(9

Proceeding as in Example 39, we have

2e? —1
2 _ 2
. —a< . )

This will give exactly one value of x if2e2 — 1 =0

. 1
l.e.e = —=

vz
(d
The equations of chords of contact of the tangents
drawn from the origin and the point (g, f) to the
given circle are respectively
gx+fy+c=0 (D)
and2gx+2fy+g*+f>+c=0 ..(iD)
Clearly, (i) and (ii) are parallel. Therefore, the
distance 'd' between them is given by
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4272

423

424

425

426

_gi+fr+c c

Vigi+4f? Jg*+f?
(b)
Clearly, P(—1, —3) is the external centre of
similitude. Thus,
Required length of the common tangent =
1l — L],
where [; and [, are the lengths of the tangents to
the given circles drawn from point P(—1, —3)
Now,
I, = Length of the tangent from P(—1,—3) to x? +
yi=1
>, =v1+9-1=3
And,
I, = Length of the tangent from P(—1, —3) to x? +
y2—2x—6y+6=0
=1,=vV1+9+2+18+6=6
~ Length of the common tangent = |l; — [,| =
I3—-6] =3
(b)
We have,
x2+y2—2x—-21y—8=0
> @?+y?—-2x—8)—-21y=0 ..»0)
This equation represents a family of circles
passing through the points P and Q which are
points of intersection of the circle x? + y% — 2x —
8=0andy=0
The coordinates of the centre of (i) are (1,1)
Equation of PQisy =0
If PQ is a diameter of (i). Then, A = 0
Putting A = 0 in (i), we get
x% + y? — 2x — 8 = 0 as the equation of the
required circle
(d)
Given equation of circle can be rewritten as
(x+2)22+(w+3)2=0
~ Radius of circle is 0

_gHfr-c
2\/g% + f?

(o)
The coordinates of the focus are
(—6+6 4+4) (04

2 2 ) (0.4)

=~ Distance between focus and vertex = 2

Clearly, parabola opens upward, has its axis along
y-axis. So, its equation is
(x—0)2=4x2(y—-2)=>x>—-8y+16=0

(b)

The coordinates of the centre of the circle x? +
y2—12x+ 4y + 6 = 0are (6, —2).

Clearly, the line x + 3 y = 0 passes through this
point

427

428

429

430

431

Hence, x + 3y = 0 is a diameter of the given circle

(a)

Given equation can be rewritten as

2 2

xy

16 9

-~ Required equation of director circle is

x2+y?=16-9

> x2+y2=7

(b)
The equation of any line through P(«, ) is
x—a y—-f

cosf  sinf (say)

Any point on this line is (@ + k cos 8, 8 + k sin 8).
This point lies on the given circle if

(a + kcos8)? + (B + ksinf)? = r?

> k?+2k(acosf +Bsinf)+a?+p2—1r2=0
(1)

This equation, being quadratic in k, gives two
values of k and hence the distances of two points
A and B on the circle from the point P.

Let PA = k4, PB = k,, where kq, k, are the roots
of equation (i)

Then,

PAPB = kk, = a? + p? —r?

ALITER PAPB is the power of the point P(«, )
with respect to the circle x? + y? = r2. Therefore,
PAPB = a? + % — 12

(a)

If (@, B) is a point on the chord PQ, then the either
it is the interior point or one of the end-points of
the chord PQ.

~3<a<4and—-4<p<3

(a)

Let the equation y = mx + ¢ be the common
tangents so the curve y? = 8x and x% + y2 = 2

Then, ¢ = %and 2 =2(1+m?

If m? = t, then

4

?=2(1+t)$t2+t—2=0
>t+2)t-1)=0=>t=1,-2
Thus,m=+1 (v t#-2)

Hence, tangentsarey = x +candy = —x + ¢
which are perpendicular to each other
(a)

vy2—12x—4y+4=0

= (y—2)2=12x
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432

433

434

Its vertex is (0,2)and a = 3,

Its focus is (3, 2)

Hence, for the required parabola; focus is (3, 4),

Vertex is (3,2)and a = 2

Hence, for the required parabola is

(x=3)? =420 -2)

Orx?—6x—8y+25=0

(a)

The given equation can be written as

(+ 1> (+2)? _
9 25

Clearly, it represents an ellipse whose centre

(=1, —2) and semi-major and minor axes 5 and 3

1

respectively.

The eccentricity e of the ellipse is given by
4

9=25(1—e)2=e=§
The coordinates of the foci of the ellipse are given
by

— - kil
x+1=0andy+2 —i(SxS)
=>x=-1,y=2o0or,x=—1landy = —6
Hence, the coordinates of the foci are (—1,2) and
(=1, —6) respectively
(a)

In AADB, AD = —

cosec45° =1

Sl gl

(9

Since the focus and vertex of the parabola are on
y-axis. Therefore, its directrix is parallel to x-axis
and axis of the parabola is y-axis. Let the equation
of the directrix be y = k. The directrix meets the
axis of the parabola at (0, k). But, vertex is the mid
point of the line segment joining the focus to the

point where directrix meets axis of the parabola.
k+2
S 4=>k=6

Thus, the equation of the directrixis y = 6
Let (x, y) be a point on the parabola. then, by

435

436

438

439

440

definition
(x—02+(y—-2)2=(@W-6)2=>x2+8y =232
(d)

Let the equation of the ellipse to be

x2 yZ
ety =1
Itis given thatbe b =6 andg =9

~b?=36ande =§

Now, a? = b2(1 —e?) = a? = 36(1—%) =20

2 2
So, the equation of the ellipse ofz—o + z—é =1or,
9x% + 5y% = 180
(b)

The coordinates at the ends of the latusrectum of
the parabola y? = 4x are L(1,2) and L;(1 — 2)

Equation of tangent at L and [; are 2y = 2(x + 1)
and —2y = 2(x + 1), which givesx = -1,y =0

L
(1,2)

M
(-1,0) (1,0
Ly
(1,-2)
(<)
Given equation is
2x + 3y — 2\*
x—1D*+ (-2 2=3><( —)
x-D*+(y-2) NGE

On comparing with PS = ePM
~e=3

Hence, it represents a hyperbola

(b)
Let the centre of circle be (g, 5)
3@)-4(5) _ -
Tt = 5 [radius]

= 3g=25+20 = g=15

-~ Equation of circle whose centre (15, 5) and
radius 5 is

(x—15)2 + (y — 5)? = 52

= x2-30x+y>—10y+225=0

(b)

Let third tangent is tangent at vertices, then

p1 = latyty|, P, = atf, P; = atj clearly p,,p1,p3
are in GP
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447

443

445

446

447

(@)

Let the equation of circle is

x> +y?2+2gx+2fy+c=0..0)

Given that, xy = 1 ...(ii)

From Eq.(i) and (ii), we get

x*+2gx3 +cx?+2fx+1=0

=~ Product of roots x;x,x3x, = 1 and similarly
Y1Y2Y3Ya =1

(<)

We know that the line y = mx + ¢ touches the
hyperbola z—z — Jl;_j = 1,if ¢ = a*m? — b>.

2 2
The given hyperbola and the line are x? L =1

9
andy =3x+1
Here,a? =5,b* =9,m =3
wJa?m? —b2 =45 -9 =36 =6
(d)
Since, the required circle touch x = 0,y = 0 and
x=4
Centre is (2, 2) and radius=2
~ Required circle is
(x—2?+ @y —-2)2=(2)?
>x24+yl—4x—4y+4=0
(b)
Here,c = ¢c,m = 2,a% = 16
c?=a’(1+m?) ~ c?*=16(1+4)
= ¢2=80
(a)
Given equation of tangent is zg + %%
equation of tangent at the point (a cos ¢, b sin ¢)

=1and

on the ellipse is E cosd + %sin b=1
Both are same

3 . 1
~cosd = 7,sm¢ =3 =>¢ =

(a)
Given, foci (+ae,0) = (£2,0) and e = %

oA

cae=2>a=4

Now,b = a ’1—%=2\/§

448

449

450

451

453

~ a®=16and b? =12

(9
In the standard form of an ellipse sum of the focal
distances of a point is 2a

(b)
Given circles are x? + y2 —y = 0and x2 + y? +
y = 0 centres and radii of these circles are

¢ (03).¢:(0.-3)

1 1
And nr = 2=

Now, C,C, = 0+G+32=1
And 7 +n, =%+%= 1
CiC =1+,
It means that two circles touch each other
externally
Hence, number of common tangents are 3
(a)
Since, asymptotes are at90°, it means that it is a
rectangular hyperbola.
= Eccentricity is V2.
(]
It is given, centre is (2, —3) and circumference of
circle = 10m
= 2nr=10r =2 r =15
The equation of circle, if centre is (2, —3) and
radius is 5, is
(x—2)2+(y+3)2=52
= x*+y?—4x+6y+13 =25
>x2+y?—4x+6y—12=0
(b)

Given equation is
y2—8y—x+19=0

> (y—-4)%2=x-19+16
= (y-49*=(-3)

=

Y2 =44AX

Where, Y = y—4,A=iandX=x—3

~ F —(AO)—(lo)—(134)
- Focus =(4,0) = {7.0) =7
Vertex= (3,4)

. . 1
Directrix X = — "

Page| 129



454

455

456

457

458

459

> x—3=—-
x 4
11
= = —
=%
(a)

Given equation can be rewritten as
x(x—2y)—3(x—-2y)=0

> (x-3)(x—-2y)=0

= x=3,x=2y

= x =3, y =

YNl w

~ Centre of circle i

(33)
©

If the normal at ¢t; meets the parabola at t,, then
. 2
1 t
Here, t; = 1 and t, = t. Therefore, t = —3
(d)
Eliminating 4 from the two given equations, we
get

GG

t2:

x%  y? C . .
adrintvi 1, which is the equation of a
hyperbola
(@)

Centre of the hyperbola is the mid-point of the

line segment joining two foci. Therefore,

coordinates od the centre are (1,5).

Now, Distance between the foci = 10

=>2ae=10=>ae=5=>a=4 [ve=5/4]

~b?>=a%*(?*—-1)>b=3

Hence, the equation of the hyperbola is

-2 (y-5?2
6 9

(9

Given equation can be rewritten as

1

(x—-2?=8(-1

= X? = 4AY

Where X =x—2,Y=y—1landA =2
So, directrix is given by

Y=—A= y—-1=-2

= y=-1

(d)

460

461

2
Given,y 4+ 2a = = (xz + ix)
3 2a

3

3)2 9 a
——X
162" 3

a3
yrea=5\*"1a

:( +35a)_a3( +3)2
YT 96 ) "3 \F T aq

Thus, the vertices of parabola is (— i, - 315—:)

4a
Leth = —iandk = _33¢
4a 16
. bk = 105
h T 64

Hence, the locus of vertices of a parabola is xy =
105

64

(b)

Equation of the coaxial system of circle is

S +1S, =0

W (P +y*+5x+y+4)
+A(x%?+y?+10x—4y—1)=0

S 24 2_|_5(1+2/1) (1-42) 4—2
YA TTTavn Y T 1
=0
-~ The centre of the circle is
5(1+20)  (1-40)) .
(_ 2(1+4) ’_2(1+2))"'(1)
For limiting point, r = 0
25(1+21)% (1—-440)2 (4—-1) 0
4@+ T4+ A+
= 25(1+20)2+(1—-41)? -4 -1+ 1)
=0
= 12042 +801+10=0 = (6A+1)(21+1)
=0

1 1
2> A=—- and —-
6 2

On substituting the values of 1 in Eq. (i), we get
(=2,—1) and (0,-3)
(a)

. x%  y? .
The equation tangent to =t = 1 at any point
P(acos8,bsinB) is

Zcosf +2sinf =1 i
 Cos , sind = .. (D)

The equations of tangents at B(0, b) and B'(0, —b)
are y = b and y = —b respectively. These two

a(1-sin @) ’ b) and

tangents intersect (i) at L ( "

I (a(1+sin 9)
cos 6

, —b) respectively

Page| 130



462

463

464

465

466

467

a(l—sin@) a(l +sin@)
#BL=|——|andB'l = |————
cos O cos @
a?(1 —sin?% 6
= BLXB'L = ¥ = q?
cos @
()

2
Let the equation to the required ellipse be Z—z +

2
% = 1. It passes through (—3,1)

9 1
.o ; + ﬁ = 1
= 9 b2 + a? = a’b?
=9a’(1—-e?)+a?=a*(1—e?) [~Db?
= a?(1-e?)]
2 2 32
=>9a2<1—§>+a2 =a4<1—§)=>a2 =3
32 2 32
Now, b? = a?(1 — e? b2=—(1——)=—
ow, a*(1—-e?%) > 3 = s
Hence, the equation of the required ellipse is
xZ yZ
=tm= lor,3x%+5y% =32
3 5
(b)

The locus of the point which moves such that the
ratio of its distance from two fixed point in the
plane is always a constant k(k < 1) is an ellipse.

(d)
We have,

2 2

X y
12—k 8-k
This equation will represent a hyperbola, if
(12 — k) and (8 — k) are of opposite signs
>12-kB-k)<0=>k-12)(k—-8)<0
=>8<k<12

=1

(b)

The given line is a diameter of the circle and the
origin lies on the circle. So, required angle is the
angle in a semi-circle, which is a right angle

()

Here, g, = %, fi=2 ¢ =2

And gz = _1, fz = _E

4'
*+ Given circles cut orthogonally

[SH

Cr =

2><k><( 1)+2><2><( 3)—2+k
2 4) 2

B k _—10
= —k—3—2+5 = k—T
(b)
We know that the diameters y = m;xand y =
m,x are conjugate diameters of the hyperbola
2 Y ifmymy = 2
az b2 , 1112 az

Here,a? =9,b? =16 and m; = 1/2

468

469

470

471

b? 1 16 32
S mpms =;$§(m2)=?:m2 =j
32x

Hence, the required diameter is y = —

9
(d)
Centre is point of intersection of two diameter ie,
the pointis C(8,—2)
» r=CP=vV4+16 =20

(c)
Let S; = 3x? + 5y% — 32

and S, = 25x2 4+ 9y? — 450

3x2+5y2=32]  (3,5)

|

X"

X

%yz =450
A

At point (3, 5)
S1=33)?+5(5)?—-32=120>0
and S, = 25(3)% +9(5)? — 450
=225 + 225450 = 0

= Point (3, 5) lies outside the first ellipse and for
second ellipse lies on the ellipse.

Hence, two tangents for first ellipse and one
tangent for second ellipse can be drawn

(9
Put the value of
(x,y) = (tan 6 + sin 6, tan 6 — sin ) In the given
option, we get the required result.
On putting the value of x and y in option (c), we
get
[(tan © + sin0)? — (tan O — sin 62]2
= 16(tan 6
+sinB) X (tan©® — sin )
= [tan® 0 + sin? 0 — tan? 0 — sin? 0 +
4tan 0sin0]? = 16(tan? O — sin? §)
= (4tan 0 -sin0)? = 16(tan? 6 — sin? §)
= 16tan?0sin? 6 = 16 tan? O (1 — cos? 0)
= 16tan® 0sin?0 = 16 tan® O sin? 0
Hence, the option (c) satisfies
(d)

i x2 2
Given, — + Y =1
16 9

Length of latusrectum
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472

473

474

475

476

_2b2_2><9_
===

(b)

Let (h, k) be the point of intersection of the
tangents. Then, the chord of contact of tangents is
the coomon chord of the circles x? + y? = 12 and
x> +y2—-5x+3y—-2=0

x2+y?-5x+3y-2=0

9
2

P+y2=12

5x-3y-10=0

The equation of the common chord is

5 —-3y—-10=0 ..(D)

Also, the equation of the chord of contact is
hx+ky—12=0 ..(i0)

Equations (i) and (ii) represent the same line.

Therefore,
h kT 6 k=_18/5
5= 3 —10 "= Ok="18/

Hence, the required point is (6, —18/5)
(<)

2 2
If S and S’ are two foci of the hyperbola Z—Z — 2’—2 =
1 and P(x,y) is any point on it. Then,
S'P — SP = 2a = Transverse axis

(a)

2 2
Let the equation of the hyperbola be % — % =1
Itis given thata = 3and ae = 5

5 25
ne=3 andb2=a2(62—1)3b2=9<——1)

9
=16
. . x2  y?
So, the equation of the hyperbola is T 1
(a)
The coordinates of Q and R are (0, b cosec 6) and
(0, b sin )

~ CQ = b cosec and CR = bsinf

= CQ X CR = b?

(<)

Given, equation of hyperbola

(10x —5)? + (10y — 4)? = 22(3x + 4y — 1)? can
be rewritten as

Je-2 4 -2y

3x+4y—1|
5

-l
12

This is of the form ofE =e
PM

Where, P is any point on the hyperbola and S is a

478

479

480

481

482

focus and M is the point of directrix.
Here, |§| >1=A>2 (ve>1)
=> A< -20rd1>2
(<)
On homogenising y? — x? = 4 with the help of the
line V3x +y = 2, we get
Jo e =g O3 y)
4

= y? —x? =3x% +y? + 2\3xy
= 4x2 +2V3xy =0
VhZ —ab

a+b
2v3—-0

4

= 6=tan"! (§>
2
(b)
Let the standard equation of ellipse is
1(a>Db)
Minoraxis=2b=8=b =4

And eccentricity = e = \/?g

Now, b% = a?(1 —e?)
5
= (4)? = a? (1 - —)
9
= 16 = a? (4)
=qa“|—=
9
>a’°=36=>a=6
Length of major axis = 2a = 12
(<)
We know that, if three normals to the parabola
y? = 4ax through point (h, k), then h > 2a

2 _ 2

~ tan@ = 2

=>tan0 =

x 2

2
-+

a

Y
bZ

1
Here,h = a andazz

>21 >1
3 =~ = -
@d=oy =475

)

Obviously it is an ellipse, because the normal and
tangent at point P of an ellipse bisect the internal
and external angles between the focal distance of
the point

(a)

Since 3 x + y = 0 is a tangent to the circle with
centre at (2,—1)

~Radius = Length of the 1 from (2,—1) on 3 x +
y=0

= Radi 6—1 5 5
adius = =—= |z
V9+1 <10 2
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So, the equation of the circle is

2
2 2 5
=>x“+y —4x+2y+§=0

(x—2)2+ (y+1)?

The combined equation of the tangents drawn
from the origin to this circle is

<x2+ Z_4x+2 +E)<E)—<—2x+ +§)
=3x2-8xy—3y’=0=>3x+y=0,x—3y

2

=0
483 (d)
Given equation is 2x% + 5xy + 2y%2 + 4x + 5y = 0
and equation of its asymptotes is
2x% +5xy +2y? +4x + 5y + 1 =0 ...()
Which is the equation of pair of straight lines
Eq.(i) is compared by the standard equation of
pair of straight lines.
>a=2b=2h=2g=2f=>andc=1
The condition for a pair of straight lines is
abc + 2fgh —af? — bg? — ch? =0
5\ . (5 5\° . 1 (5)
2 +2(3)2(3)-2(5) -2@7-4(3)
=0
25 251
> 4/1+25—7—8—T=0
252 _ 25 B
:7_4/1_7_8 => A1=2
On putting the value of 4 in Eq.(i), we get
2x%2 +5xy 4+ 2y* +4x+5y+2=0
Which is the required equation.
484 (b)
The centre of the given circle is 0(3, 2)
g P (1,8)
Since, OA and OB are perpendicular to PAand PB.
Also, OP is the diameter of the circumcircle of A
PAB
[ts equation is
x=3x-D+-2)r-8)=0
= x*4+y2—4x—-10y+19=0
485 (b)

Condition for tangency to the ellipse is
2 = a?m? + b2

= c2=9(-1)%+ 16

486

487

488

489

490

(d)

The given equation can be written as
(x—4)?=y—(c—16)

Therefore, the vertex of the parabola is

(4, ¢ + 16). This point lies on x-axis
~c—16=0=>c=16

(d)

The centre and radius of given circle are (r, h) and
r

Thus, x = 0 is one of tangent

Let another tangent is y = mx to the circ le. This
line will be tangent, if

h —mr
Vitm?

h? —r?
z m= < 2hr )
Therefore, equation of tangent is
(h* =1%)

y= 2hr x

=> (h2—=r®)x—-2hry=0

Required tangents are x = 0 and (h? — r?)x —
2hry =0

(b)

Equation of tangent to hyperbola having slope m
is

=T

y=mx+vIm? —4 ..(i)

Equation of tangent to circle is
y=m(x —4) +vV1iem? + 16 ..(ii)

Egs. (i)and (ii)will be identical for m = % satisfy

-~ Equation of common tangent is
2x —V5y +4=0

(d)

2 2
The given ellipse is % + % = 1. The value of the

. x%  y? . "
expression — + - — 1is positiveforx =1,y =2
and negative for x = 2,y = 1. Therefore, P lies
outside E and Q lies inside E. The value of the
expression x? + y? — 9 is —ive for both the points
P and Q. Therefore, P and Q both lie inside C.
Hence, P lies inside C but outside E

(b)
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491

493

494

495

Let the equation of the ellipse be

x-1D* (y+1D? .
P + bz 1 ..()

It is given that a = 8 and ellipse (i) passes

through (1,3)

=~ b% =16

Hence, the equation of the ellipse is

(x-1)? n
4

O+ _ 4

16
(a)
Equation of AB is
(9
Let the equation of ellipse be
x2 y2
2tp=!

B(0, b)

X

In ASOB,

t 60°—0
an =05

b
=43 =—
ae

b

=—=eV3

a
NOW,62=1—2—22>€2=1—362
:>4e2=1:>e:l

2
(d)

The locus of the point of intersection of the
2

2
perpendicular tangents to ellipse % + % =1,isa

director circle and whose equation is given by
x> +vy%=a?+b?

=~ Here, the equation of director circle is
x2+y2=9+4 > x*+ y? =13

(b)

2 2
Any tangent to the hyperbola % — % =1is

y = mx £ +/a?m? — b?

or,y = mx + x,where ¢ = £/ a?m? — b?

(D)
. . vz  x?

This will touch the hyperbola i 1,

2 = g2 — b®m?

= a’m? — b? = a? — b?>m? [Using (i)]

>m?@®+b>)=a’+b>*>m=+1

Hence, the equations of the common tangents are

497

498

499

500

501

502

y=+xx+ +a?—b?

(b)

The required equation is
4x+5y—-20=8+5-20
=>4x+5y=13

(9

Let P(x4,y,) be any point outside the circle.
Length of tangent to the circle x2 + y? + 4x + 3 =
0is

[Using: T = S']

\/xf+y12+4x1+3

And length of tangent of the circle x% + y% — 6x +
5=0is

\/xf +y2—6x;+5

-~ According to question,

Vi +y2+4x +3 2

Jxi+yt—6x,+5 3

= 9x7 + 9yf + 36x; + 27 — 4x§ — 4y? + 24x,
—-20=0

= 5xf+5y?+60x; +7=0

= Locus of pointis 5x% + 5y2 + 60x +7 =0

(<)

LetS = x? + y? — 2x

At P(—1,0),5; = (-1D)?*+0-2(-1)=3>0

This point P(—1, 0) lies outside the circle

(<)

Here, 7 = /(4 —2)2 + (6 —3)2 = 13

= area of circle= mr? = 1t X 13 = 137 sq units

(d)

Let AB is a chord and its equation is y = mx ...(i)

y

B
x2y2-2ax =0
(0, 0)

Equation of CM which is perpendicular to AB, is
x+my=2

It passes through the centre (a, 0)
=>x+my=a ..(i0)

On eliminating m from Egs. (i) and (ii), we get
x*+y?=ax

= x? + y2 — ax = 0 is the locus of the centre of
the required circle

(d

. . . . 2a
Since, distance between directrices, — = 10

X

_10><\/7_

5v2
> V2

> a
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503

504

505

506

~Distance between foci, 2ae = 2 X 5v2 x /2

= 20
(d)
The given equation of ellipse can be rewritten as
x2 y2
— 4 —= 1
16 9
Here,a = 4,b =3
2

=~ Length of latusrectum = B2

a 4 2

(d)

It is given that
x2+y?=a? .(i)
and xy = c? ..(ii)
From Eq.(i) and (ii),

4

x? + C—Z = q?

X
= x* —a?x? + ¢* =0 ...(iii)
Now, x4, x5, x3, x4 will be roots of Eq.(iii)
SXp Xy +Fx3+x,=0
and x;x,x3x, = c*
Similarly, y; + y, + y3 +y, =0
and y;y,y3ys = c*
(<)
In A ABD, we have

y .
tan® == ..(i)
x
y
B
iy
X' 9 x190°-4 -
A D C
)’2:4&(

<

In ABCD, we have

y
tan(90° — 0) = ==
an( ) D

2
= (D =ytanB = = [using Eq. ()]
4ax
= (D =—=4a
x

(©

The two circles are
x>+y2—4x—6y—3=0and, x?+y*+2x+

2y+1=0

The coordinates of the centres and radii are :
Centres: C(;(2,3) C(—1,-1)

Radii: n=4 rn=1

507

508

Clearly, CiC, =5=1r + 1,
Therefore, there are 3 common tangents to the
given circles

(a)
Let P (aty, 2at,),Q (at2, 2at,) be a focal chord of
the parabola y? = 4ax

Therefore, the tangents at P and Q meet at
[atity, a(t; + t;)]

Since, t;t;, = —1

X1 =—a

and y; = a(t; +t,)

and normal at P and Q, meet at
[2a + a(t? + t2 — 1),a(t; + t,)]
L xy=2a+a(tf +t5—1)
andy, = a(t; + t3)

L XXy + V1Y, = —a[2a + a(t? + t2 — 1)]
+ a?(t; + t,)?

= —3a?
Now, x1x, + y1y, = ati.ats + 2at,.2at,
= a®(t1t2)* + 4a®(t,t;)
=a? —4a%* = -3a% (-

(d)
Suppose AB is a chord of the circle through
A(p, q) having M(h, 0) as its mid point. The

coordinates of B are (—p + 2h, —q)
y

tltZ = _1)

Ap, q)
M (h,0)

O’\BL/V

As B lies on the circle

» X

x% 4+ y% = px + qy, we have

(=p +2h)* + (=q)* = p(=p + 2h) + q(—q)

= 2p%+2q*> —6ph+4h?> =0

= 2h? —3ph+p?+q*>=0 ..»0)

As there are two distinct chords from A(p, q)
which are bisected on x-axis, there must be two
distinct values of h satisfying Eq. (i)
D=9*-@QR)P*+4¢>) >0

= p? > 8q?
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509 (d)

In A OCA, tan 30° = 2=
= % = % =>t=2V3
74 A(atz, 2at)
300600
NS =%
B

Again,in A OCA

0A =+0C? + AC?

= J/(at?)? + (2at)?

_ 2y a® + 4a2(243)
= J144a2 + 4842 = \/192a2
= 04 = 8V3a

(b)

The coordinates of centres C; and C, of two

circles are (1,0) and (2,3) respectively. Let r; and
1, be the radii of two circles. Then, r;, = 2and r, =
V21

Clearly, r; — 1, < C1C, <1y + 15

Hence, the two circles intersect each other

(b)

Given equation of an ellipse can be rewritten as

G- G+ _

1/8 1/6 1

Here, b > a

Now, e = _EL
\/ 1/6 2

- Directri — (L8 [y =4t
~ Directrix,y + 1 = i(1/2 [ y = ie]

> y+l=+-—>3y+3=+V6

2
V6
(a)

The line y = mx + ¢ touches the circle x? + y? =
r2,ifand only if c = +7V1 + m2 here we have line
3x—2y=k

1

= y=EX—Ek

and circle x% + y? = 412
~ By condition ¢ = +av1 + m?, we have

513

514

515

516

i A P
T AT 4

On squaring both sides, we get

1 13
.
4 "\

= k%=52r?

(a)
By the condition of parabola

PM? = PS?

= (x+4)?2=x-2?2+(@y—-1)>

= y2—-2y—12x—11=0

(a)

Let gcos 0+ %sin 6 = 1 be a tangent to the ellipse.

It is given that
p = asech and q = b cosec 8

a? b?
oo I?-l—? = 1
(d)

Since, given that foci of an ellipse are (2, 2)and (4,
2) major axis is of length 10

= 2ae =2 ..(0)
and 2a =10 = a =5 ..(i0)
From Egs. (i) and (ii),

2X5xe=2

= e

1
5

1
v b?=q%(1—e?) b2=25(1——>=24
a?( e?) 7E

and centre of an ellipse =mid point of foci =(3, 2)

Equation of an ellipse is

(x-3)% (y-2)*
s T T

(a)
Given tangents 5x — 12y + 10 = 0 and 5x —

1
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517

518

519

520

521

522

12y — 16 = O are parallel

~ Radius = e B
m

| 10-(-16)

- ‘2 52 + (—12) |2 13

(b)

As we know, if P is any point on the ellipse, then
sum of focal distances of any point on the ellipse

is equal to the length of major axis, ie, PS + Ps’ =

2a =2-20 =45

(b)

Sum of ordinates of feet of normals drawn from a

pointis zero

So, there arithmetic mean is zero

(b)

Eliminating t from x = t2 + 1,y = 2t, we obtain

y2=4x—4

Substituting x = 2s,y = %in y? =4x — 4, we

obtain

23 —52-1=0=>(-1)2s?+s+1)=0
>s=1

Puttings = 1inx = 25,y = %, we obtain x =

2,y=2
Hence, the required point is (2,2)
(b)

Transverse and conjugate axes of a rectangular
hyperbola are equali.e. b = a

’ b2
= 1+F:\/1—+1:\/§

(9

Let the equation of circle be

x> +y2+2g9x+2fy+c=0 ..(i)

Since, circle (i) cuts the given circle orthogonally
2-9)3)+2(=)(-2)=c-3

= —6g+4f=c—3 ..(i)

Also, Eq. (i) passes through (3, 0)

~ 32+40%2+29(3)+2f(0)+c=0

= 6g+c+9=0 ..(iii)

As Eq. (i) touches y-axis

-fl=Vg*+f*=c
= gZ=c ..(>iv)

From Egs. (iii) and (iv), we get
g=-3 and c=9

~ From Eq. (ii),
—6(-3)+4f=9-3 = f=-
=~ Required equation of circle is
x> +y2—6x—6y+9=0

(a)

523

524

525

Radius = \/(a —m)2+(b—e)?
=irrational= k
~ Circle (x —m)? + (y —
()

2b?

Given length of latusrectum = — = 9

6)2 — k2

>p2=2 ()

[form eq.(i)]

On putting the value of a in Eq. (i), we get

9x8
2

b? = =>bhb=6

~ Equation of hyperbola is

2 2 2 2

x? y? x? y
82 62 64 36
(d)

Given, S (6,4) and S’ (—4, 4) and eccentricity, e =
2

=J(6+4)2+ (@4 —-4)2=10

ButSS' =2 ae
L 2ax2=10
g 5
“=2
And we know that,
b? = az(e2 -1
75
= b? ——(4—1)— 2
Centre of hyperbola is ( +(2 4),ﬁ) =(1,4)
2
~ Equation of hyperbola is (x 1) (y7_:) =1
4 4
4(x —1)2 —4)2
L M1 ag -7
25 75
(b)
We have,
dy dy 2a
=4 =2 =4q>—=—
yi=hax=2yo dx
At (x1,y1), we have
2
Y1 Y1 Y1
Subt t= = =—
T @y T 2a/y, " 2a
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527

528

529

530

dy_
yldx_

yi
Clearly,y? = [== | x 2
early, y; < 2a> a
i.e. (Ordinate)? = Subtangent X Subnormal

Hence, subtangent, ordinate and subnormal are in
G.P.

()

Subnormal = 2a

2 2
Let the equation of the ellipse be % + % =1
[t passes through (2,1)
4 1
- ; + ﬁ =1
4 1 _q 4 N 1 _q
a?  a?(1-—e?) a? az(l—l)_
4
4 4 1 16 1 , 16
= — _— _— = —
a?  3a? 3 a? ¢ 3
4 1 1 1 5
?4—?:1:?:1:)1) =4
Hence, the equation of the ellipse is
3x2 yZ
—+=—=1 24492 =1
16 + 2 or,3x“ + 4y 6
(<)

Given equation can be rewritten as

(x—3)2 n »-5)?2 _ 1

5 v [b > a]

(9
The equations of the given circles are
x2+y2—-10x+16=0
=>(x—5)?%+y2=32 ..>i)
Whose centre is (5, 0) and radius=3
And x* +y% =712 (i)

y

} X

Whose centre is (0, 0) and radius = r

Clearly, these two circles will intersect each other
at two distinct points, if r > 0A
>r>5—-3=r>2and r<O0OB
>5r<2+3+3=>r<B

L 2<r<8
(9

. . m m3 1
Equation of normal is y = mx — P (a = Z)' It

passes through (c, 0)

531

532

533

534

0 m_m? 0
“0=cm—-——-—-——>m=
2 2
2
Ad=c—Zsc>2
4 2 2

Then, all values of m are real

(b)
2a = L7 2b
a= 3
17b
=>a=—
“T7g
.b2 — a2(1 _ eZ)
289
2 297 p2(q — p2
=b 4 b%(1 —e?)
1 , 64
¢ T 289
225
2 _ 227
¢ T 289
15
= e=—
717
(]
Given equation can be rewritten as
(x-1*  y* _ :
T - ? =1 (l)

Then, equation of its conjugate hyperbola will be

2

y (x-1)2 ..
? - T =1 ...(ll)
Here, a? =9, b?> =3

a’?=b%E?*—-1) = 9=3(e*-1)
>e?2-1=3>e=2

()
Let P(h, k) be the pole of a focal chord of the
parabola y? = 4ax. Then, the equation of the
chord is
ky —2a(x+h) =0
It passes through (a, 0)
~a+h=0
Hence, the locus of (b, k)isx+a=0ie.x = —a
Clearly, it is the directrix of the parabola
(9
The equation of the given conic is
4(x? —6x+9)+16(y> -2y +1) =53
or, 4(x — 3)? + 16(y — 1) = 53
(x=3)% | (y-1?* _ 1

) 53 53 -
4 16
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536

537

538

539

Let e be the eccentricity of the above ellipse. Then,

| _53/16 V3
53/14 2
(d)

Let the coordinates of A and B be (x;,y;) and
(x4, y,) respectively. Then, x4, x, are roots of x? +
2ax — b? = 0 and y,, y, are roots of x? + 2px —

e =

q°> =0

WXy + X, = —2a,x,x, = —b?
andy; +y, = =2p,y1y, = —q*
Now,

1
Radius = EAB

1
= Radius = E\/(xz —x1)2 + (y2 —y1)?

= Radius

1
E\/(x1 +x2)2 4+ (y1 + y2)? — 4x1%, — 4 y1Y,

1
= Radius = E\/4a2 + 4p? + 4b? + 4q*

= Ja? +b? +p? + ¢?
(@)
The point (a, 4) lies out side the circles
x>+ y?+10x =0and x* + y? —12x + 20 = 0.
Therefore,
a’+ 16+ 10a > 0and a? + 16 — 12a + 20 > 0
=>(a+2)a+8)>0and(a—6)%>0
> (@+2)(a+8) >0anda#6 [~(a—6)*>
0 forall a # 6]
= a € (—o,—8) U (—2,6) U (6,0)
(@)

Major axis = 6 = 2a
= a=3

33

2

> b

Also, e =

N | =

Thus required equation is

v

AV
G=7" ¥y

9 27
4
= 3x2 +4y? —42x +120 =0

(d)

Let point P (x4, y,) be any point on the circle,
therefore it satisfy the circle

(x; —3)2+ (y; +2)2 =572 ..(D)

The length of the tangent drawn from point
P(x4,y1) to the circle
(x—3)2+(y+2)2=rlis

540

541

542

543

544

\/(xl —3)2+ (y; +2)2 —r2 =V5r2 —r2 [from
Eq. (D]

= 16=2r > r=8

~ The area between two circles

=572 — mr? = 4nr? = 47 x 82 = 256m sq units
(b)

Clearly, PA is the length of the tangent drawn
from P(2,1) to the circle 2(x2 + y?) — 3x + 4y =
0

3
APA:\/4+1_EX2+2X1:2

(9

Let equation of circle touching x-axis is
x2—2hx+h?2+y2—2ky=0

It passes through (2, 2) and (9, 9)

= 4—4h+h?*+4—-4k=0 ..»0)
and 81 —18h+81+h*—18k =0
On solving Egs. (i) and (ii), we get

7h? —252=0 >h=6

(b)

Since, the tangent to the parabola at point ¢; and

..(ii)

t, are t;y = x + at? and t,y = at?
Also, tangents are perpendicular to the parabola

therefore, L.l="1or tyt, = —1
ty &

We also know that their point of intersection is
[atity, a(ty + t)] or [—a, a(t; + t;)]

-~ Point of intersection lie on directrix x = —a or
x+a=0
(d)

If y;,y, and y; are the ordinates of three points
on the parabola y? = 4ax, then the area of the
triangle formed by them is given by

1
A= 8a |1 —¥2) (V2 — ¥3) (V3 — ¥2)I
Here,a=1,y, =1,y,=2andy; =4
- Required area

1
Sl1-2C -9
— 1)|sq. units
= Required area = qu. units
(a)
Let P(c cos 8, ¢ sin @) be a point on x% + y? = ¢2.
Then, the chord of contact of tangents drawn from
XZ

y:_ o4
2tz =1is

ccos @ csinf )
( Py )x+( b2 )y=1 - (D

Let Q(h, k) be the mid-point of the chord of
contact of tangents to the ellipse drawn from

P to the ellipse
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545

546

547

548

549

point P. Then, its equation is

hx ky h2 k2 -
b2 = b2 .. (i)
Clearly, (D and (ii) represent the same line
_ccosf csinf 1
kR
b2
= 0 dsinf k
c0s0 = ——5——< andsinf = —5——<
hZ | k2 h? | k2
(G + bz) (G +5)
5 - h*  k? 1
=cos“O0+sin“0 =5+ —F7
c n? | k2
(&+5)
h?r k22
=>c ( ﬁ) = h? + k?
. o (x? P 2 )
Hence, the locus of (h, k) is ¢ (; + ﬁ) =x°+
32
(a)

The combined equation of the lines joining the
origin to the points of intersection of x cos a +
ysina =pandx? + y? —a? =0isa

homogeneous equation of second degree given by

¥ 4y — g2 (acosa +ysina'>2
p
= [x%2(p? — a® cos? a) + y*(p? — a?sin? a)
— 2xya®sinacosa = 0]
The lines given by this equation are at right angle,
if
(p? —a?cos?a) + (p? —a?sina) =0
= 2p? = a?(sin a + cos? @)
= a? = 2p?
(b)
The equation x? — y2 = 0, is an equation of
rectangular hyperbola. Therefore, the locus of the
equation x? — y2? = 0 is a hyperbola

(d)
Since, the given hyperbola is a rectangular
hyperbola, therefore the eccentricity of given

hyperbola is V2

(b)

Centre of circle is (2, 4) and radius is 5. The line
will intersect the circle at two distinct points, if
the distance of (2, 4) from 3x — 4y = mis less

than radius of the circle.

6—16—m <t
5

= —25<10+m <25
= —-35<m< 15

(0

ie, ‘

550

552

553

554

555

The length of the tangent drawn to the circle x? +
y? — 2x + 4y — 11 = 0 from the point (1, 3)
=12 +32-21412-11=+22-13=3
(b)

2 yZ

. X
Given,———=1
2 1

Here, a? =2,b%> =1

Equation of asymptotes to the given hyperbola is

X

y _ X Yy _
\/—E—I—Oand +1—0

V2

Let P(v/2sec8,tan @) be any point, then product
of length of perpendicular.

[\/_sece tane] [\/—sece tane]

1
[yr g2
2 1
sec’0 —tan? 0
= 3

2

(b)

Wehave, x? + y2 —8x+4y +4 =0

Here, centre=(4, -2)

And radius = /(4)2 + (=2)2 —4 =4

Here, radius of circle is equal to x-coordinates of

the centre

+ Circle touches y-axis

(9

Chord through intersection points P and Q of the

given circlesis §; — S, =0

(x*+y*+2ax+cy+a)

—(x*+y?—-3ax+dy—1)=0

> Sax+(c—d)y+a+1=0

On comparing it with 5x + by — a = 0, we get

Sa ¢—d a+1

5 b -a

> a(-a)=a+1

= a’+a+1=0

Which gives no real value of a

Hence, the line will passes through P and Q for no

value of a

(b)
Focus is the mid-point of latusrectum
-5 6+6
So, its coordinates are( ,—) = (-16)
(b)
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557

558

Given equation of hyperbola is 25x% — 16y? =
400. If (6,2) is the mid point of the chord, then
equation of chord is T = S;j.

= 25(6x) —16(2y) = (25)(36) — 16(4)

= 75x — 16y = 418

(d)

Given equation of ellipse are

z—z+i—z= 1andz—z+z—§= 1

y XY

[~ \P

:', Ly \‘n

X' : . X
ol

A

a  »

'

y
The point of the intersection of these ellipse are
ab

ab
(i , T )ie,
Vaz +b?2 ~ Va?+ b2

P( ab ab )
Vaz + bz Va? + b2

-~ The distance between OP = r

B ( ab 0>2+< ab 0)2
va? + b? va? + b2
ab

—\2

va? + b2

=~ Equation of circle is

X2 +y% =12

2 4 2 2a%b?
=x =——
Y a? + b2

(b)
Let (f, g)and (h, k)are (4t7,8t;) and (4tZ, 8t,)

respectively. Since, they are end points of a focal
chord.

o tltZ = _1
Now, fh = 4t?.4t5 = 16(t;t,)? = 16

(a)
Since, the line y — 3x = 0 touches the circle
-~ radius =perpendicular distance from the centre

(1, 1) to the tangent

_ -3 2 .
= s 7o (1)

Let the other equation of tangent which is passing
through origin is y = mx

560

562

563

564

. _ |J1-m|
Radius = Ny
4 (1- m)?

= - = -
10 (1+m?)

= 3m?—-10m+3=0

= Bm-1D(m-3)=0

= =3,z
m=>3

Atm = 3,y = 3x itis already given

Atm = § 3y =x

(b)

Let (h, k) be the mid-point of a chord of y? = 4x.
Then, its equation is

ky —2(x+h)=k*—4h
or,ky —2x — k? +2h =0
This passes through the vertex (0,0)
w—k*+2h=0

Hence, the locus of (h, k) is —y? + 2x = 0 or, y% =
2x

(d)

Let coordinates of O and 4 (0, 0) and (at?, 2at)
respectively

[Using: T = S']

. Coordinates of mid point of 0A are

at? ,
2 ¢

Since, (at?) =4 (azﬁ)

0+ at? 0+ 2at
2 ’ 2

Hence, that locus of required point is y? = 2x

(b)

Let the equation of circle is

x>+ y2+2g9x+2fy+c=0

It cuts the circle x + y? = 4 orthogonally, if

20.0+2f.0=c—4 > c=4

~ equation of circle is

x2+y2+2g9x+2fy+4=0

*+ It passes through the points (a, b)
a’+b*+2ag+2fb+4=0

Locus of centre (—g, —f) will be

a’+b%*—2xa—2yb+4=0

= 2ax+2by —(a®+b*+4) =0

(a)

Let P(t?,2t;) be a point on y? = 4x such that the

normal to P cuts the parabola at Q(t%, 2t%) and

PQ subtends a right angle at the vertex. Then,

2
—tl—t—andt12=2=>t2=—2\/§andt1

V3

(%)

Page| 141



565

566

567

568

569

-~ PQ = J(tg —t2)2 +4(t, — t;)? =V36 + 18

=6V3
(a)
The given equation can be written as
X2 y?
4+ =1
4 * 3

The eccentricity of this hyperbola is given by

S O PO S
€= bz~ 3”3

(@)

Clearly, centre of the circle is equidistant from the
point (2,0) and y-axis.

Hence, the locus of the centre of the circle is a
parabola having its focus at (2, 0) and directrix y-

axis

(c)

The intersection of diameter lines is the centre of
the circle, ie, C(1,—1)

~ Required equation of circle is
x—1D2+@+1)2=72

= x2+y?—2x+2y—47=0

(c)

Let the coordinates of P are (x,y) according to
given condition

(- 12+ (=1 = EELEE

= x2+y?—2xy—8x—8y=0
Here,a=1,b=1h=-1,g=—-4,f =—4,c=0
Now , abc + 2fgh — af? — bg? — ch?

=1.1.0+2(-40) (-4 (-1) — 1(—4)? — 1(—4)?
-0

=—64+#0
andh?—ab=1-1=0
Since, A# 0 and h? = ab

Hence, locus of P is a parabola

(b)
For the points of intersection of the two given
curves

Ci:y?=4x and C:x* +y?—6x+1=0

Wehave, x2 +4x—6x+1=0=>(x—-1)2=0

570

571

572

573

= x=1’1:> y=2,_2

Thus, the given curves touch each other at exactly
two points (1,2) and (a, —2)

d
E}i\)/en,x2 +y2+2gx+2fy+c=0
-~ Radius of circle = \/g? + f2 — ¢
=vc—c=0 [giveng? + % =]
(b)
We know that the length ‘I’ of the chord
intercepted by the circle x? + y? = a? on the
straight line y = mx + cis

a?(1 + m2) — c2
=2
1+ m?

Here, a = 5 and y = mx + c passes through (2,3)
~3=2m+c=>c=3-2m

21+ 2 _ 2
2\[a( m)c:8

1+ m?

1+ m?
>5m?+12m=0=>m=0,-12/5
=c¢=3or39/5 [Usingc = 3 — 2 m|
Hence, the equations of the required lines are
y =3and 12x + 5y = 39
(@)

Normal at a point (m?, —2m) on the parabola

2\[25(1+m2)—(3—2m)2:8

y? = 4x is given by y = mx — 2m — m3. If this is
normal to the circle also, then it will passes
through centre (—3, 6) of the circle
26=-3m—-2m-m3>m=-1
Since, shortest distance between parabola and
circle will occurs along common normal
-~ Shortest distance = distance between
(m?,—2m)
And centre (—3,6) — radius of circle = 4v2 — 5
(b)
Given, i + v =1

5 9

Here, a? =5, b*=9

Equation of normal to the ellipse at the point (0,
3)is

x=0 y=37[ x=x y—»n
0/5 3/9 Ll x;/a?  y,/b?
> x=0
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575

576

577

Which is the equation of y —axis

(d)

2
The equation of any normal to =+ % =1is

ax secp — by cosec ¢ = a? — b? .. (D)

Given straight line x cosa + y sina = p will be a
2 2

normal to the ellipse % + % = 1, if Eq.(i)and

x cos o + y sin @ = p represent the same line.

a secd bcosecp a?— b2
cosa sina p
ap
= cosp =

(a2 = b?%)cosa’

sing = C —bp

a? — b?%)sina
~osin?¢p +cos?p=1

b2p2
(a? — b?)?sin? a

a2p2

= =
(a? — b?)2 cos? a

= p?(b?cosec’a + a? sec? a) = (a? — b?)?

(9

Let the coordinates of P be (x,y;). The equation
of the chord of contact of tangents drawn from
(x1,v1) to the parabola y? = 4ax is

2a 2a xq )
yy; =2alx+x;)>y=—x+ ()
V1 V1
It touches the hyperbola x? — y? = a?
xZ 4q?
4a2—12— a* x —-—a?
Vi Vi

= 4 x7 = 4a% — y? = 4x? + y? = 4a?
Hence, (x4, y;) lies on 4x% + y? = 4qa?

(b)
We know that the locus of the point of

2
intersection of perpendicular tangents to x—z +
a

2
% = 1is the director circle given by x* + y? =
a’ + b?
xZ

25+

Hence, the perpendicular tangents drawn to

2
31’—6 = 1intersect on the curve x? + y? = 25 + 16

ie. x?+y%=41

(a)

Since, PA.PB = PT?, where PT is length of
tangent

Here, PT = \/S; =V12+ 42 —16 =1

~ PA.PB=1

578

579

580

581

(b)

Given that, circle S; = x%2 + y2 + 4x + 22y + ¢ =

0 bisects the circumference of the circle

S, =x>+y2—-2x+8y—-d=0

The common chord of the given circles is

S51—5,=0

>x2+y?+4x+22y+c—x2—y?+2x—8y
+d=0

>6x+14y+c+d=0 ..(I)

So, Eq. (i) passes through the centre of the second

circle, ie, (1, —4)

L~ 6—=56+c+d=0

=>c+d=50

(b)

Equation of tangent to parabola y?16x at P(3,6) is

6y = 8(x + 3)
= 3y = 4x + 12

=>3y—4x—-12=0

(a)
(o, B) lies on the director circle of the ellipse ie, on
x> +y2=9

So, we can assume

a=3cosB ,B=3sinb

& F =12cos8+9sin® = 3(4cosH + 3sinH)
=>-15<F<15

(b)

Let P(a cos 8 bsin®,)and Q(a cos 8, bsin6,)
be two point on the ellipse. Then,

b
m,; = slope of OP = Etanel

and m, = slope of 0Q = s tan 0,

2
smm, = ﬁtan 0, tan 0,

bZ 2

a?

—a
X-ZE—

a2
~tan0; tan0, = — = (given)
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583

584

=-1

T

s< POQ = 2

Hence, PQ makes a right angle at the centre of the
ellipse

(b)

Let the equation of circles be

Si=x2+y?>+13x -3y =0 ..(0)

And S, = 2x%2 + 2y% +4x — 7y —25 =0 ..(ii)
The equation of intersecting circle is AS; + S, = 0
= A(x? +y? +13x — 3y)

7y 25)
2 2
> [+ +y2(1+2) +x(2 +132) -

y(Z+32)-Z| =0 i)
(24 131) (7/2) + 34
G E T )
> Centre lieson 13x + 30y =0
2+ 131 (7/2) + 31
(7)o (F7—)=0
= —26—1691+105+901=0 = A=1

Hence, putting the value of x in Eq. (iii), then
required equation of circle is
4x% +4y? +30x — 13y —25 =0
(b)
Let S; +1S5,=0
Since, it passes through (1, 1), then
1+1+4+34+7+2p-5)+A1+1+2+2-p?)
=0
7+ 2p
— >
But p2#6 = p=#+V6
But the other circle x? + y? + 2x + 2y — 6 = 0 at
p = +/6 also satisfy the point
LD
So,p = +/6 is valid

Now, 1 # -1 = 7+2127
6—p

= 74 2p+#6—p?

= p?+2p+1+0 > p#-—1

(a)

The equation of normal is

y=mx—8m—4m3 (vy=mx—2am—am?)
Since, it is passing through (2, 0)

+<x2+y2+2x—

~ Centre = (

= —13

=

*1

~ 0 =2m—8m—4m3

=>m = 0and 2m? = -3 (no real value exist)
Only one real value of m exist

~ One normal can be drawn

585

586

587

588

(b)

. x?2 2
Given, — + X =1
24

13.5
W SP+S'P=2a=4V6

(b)

Since, tangent at P and Q on the parabola meet in
T

If the coordinates of P and Q are (at?, 2at,) and
(at2,2at,) respectively, then coordinates of T are
{atitz, a(t; + t2)}

~SP =a(1+t?)

SP =a(l1+t2)

ST? = a?(1 — tyt)? + a?(t, + t,)?

=a?(1+t? +t3 +tit2)
=a(l1+t}a(1+t2)=SP-SQ

Thus, SP, ST, SQ are in GP

(b)

Equation of tangent at (3\/§ cos 0, sin 9) to the
xcos©

3v3
[t cuts intercepts on the coordinate axes.

~ Sum of intercepts on axes is

3v3secH + cosecd = £(8)

On differentiating w.r.t. 0

£10) = 3v/3sin3 6 — cos® B
sin? 0 cos? 0

For maxima and minima, put f'(8) = 0

= 3v3sin30 —cos36 =0

2
ellipse;—7+y2=1is +ysinf=1

(say)

=tan30 = ——
3v3
tanf=—=g="
>tanf=—=0 =—
73 6

Ato =2, f"(8) > 0

~ f(8) is minimum at 6 = %

(b)
The equation of common chord PQ is
2x+1=0

[ie,SZ _Sl = 0]

Here, C; = (—1,_73), = 3

-3
and C, = (—2,7),
C1M = Perpendicular distance from C; to the
common chord

CM_|—2+1| 1
' V22 2
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590

591

592

593

594

Now, PQ = 2PM = 2,/(C;M)? — (C;M)? =

9 1
2 /Z_Z—Z‘E

(9

The centres and radii of given circles are
€,(5,0),C,(0,0) and

rn=v25+0-16=3

r,=r

Now, C;C, =5

For intersection of two circle,

1< <r+n

> r—3<5<3+r

> r<8and r>2

= 2<r<8

(d)

Given straight lines form a triangle. So, there will
be an in-circle and three ex-circles touching all the

sides
(@)
We know that y = myx and y = m,x are
2 2

conjugate diameters of the ellipse % + % =1, if

b2
mm, = _;

b b
Here, m; = - Therefore, m, = -

bx . . .

Hence,y = — ;x is the required diameter
(@)

Given equation of parabola can be rewritten as
-2 =4(x-1)

Axis of parabola is y = 1, equation of normal is
-1 =mkx-1)-2m—-m?

Let (h, 1) is a point on it’s axis, then
0=mcth—-1)—-2m—-m?3

>m?=h-3

= h = 3 for real values of m

(a)

Let the variable circle be

x> +y2+2gx+c=0 (i)

It passes through (2,0) and touches y-axis
~4+4g+c=0andc = f?
=>4+4g9+f2=0

Hence, the locus of the centre (—g, —f) of circle
() is

4—4x+y2=0

= y2 = 4(x — 1), which is a parabola

(©

Let the equation of the centric circles be x? +
y? — 2x — 4y + 1 = 0, it passes through (3, 4)
~32+42-23)-44)+1=0

= 1=-3

595

596

598

599

600

Thus, the equation of concentric circle is
x2+y2—-2x—4y—-3=0

(b)

Clearly, required point is the point of intersection
of the line y = 2x + 11 and the line perpendicular
to it passing through the centre of the circle.

The coordinates of the centre are (—1,1/4)

The equation of the line through (—1,1/4) and

perpendicularto y = 2x + 11 is
1

y—Z——%(x+1)=>2x+4y+1=0
Clearly, (—9/2, 2) is the point of intersection of
y=2x+1land2x +4y+1=0
So, the coordinates of the required point are
(9/2,2)
(d)

. . . x2 y?
Equation of ellipse is S tT= 1. General
equation of tangent to the ellipse of slope m is
y=mx+t+2m?+1
Since, this is equally inclined to axes, som = +1.
Thus, tangents are
y=tx+V2+1=+4x+3
Distance of any tangent from origin

_10+0++v3] V3
CoVIZr 12 2
(©)

The centres of given circles are C; (1,0), C,(2, 3)
and

n=+124+04+43=2 1r,=V4+9+8=+21
Now, C;C;, =+/(2—1)2+(3-0)2=+10=3.16
and 1, +1, =2++21=6.58

Hence, two circles intersect, each other at two

points

)
Let e and e’ are the eccentricities of a hyperbola
and its conjugate hyperbola.
3
2

1 1 1 ’
e 1P gtep=1=e

Then, iz +
e

(a)

We know that the normal drawn at a point
P(at?,2at,) to the parabola y? = 4ax meets
again the parabola at Q(at?, 2at,), then

. 2
1t1

tr

Here, t; = Pandt, = Q
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602

603

604

605

2
nq=-p—=
P

= pl+pqg+2=0

(9

Let P(x,y) be any point on the conic Then,

V=12 + (y + 1)2 —\/_| | [Using: SP
=e PM]

>2xy—4x+4y+1=0

(b)

The equation of the chord of the circle x2 + y? —
2x — 8 = 0 having (2,2) as its mid-point is
2x+2y—(x+2)—-8=4+4—-4—-8 [Using
:S'=T]

>x+2y—-6=0

The equation of a circle passing through P and Q
is
x2+y2—-2x—8+A(x+2y—6)=0
It passes through (1,2)
~144-2-8+1(14+4-6)=0=>1=-5
Putting the value of A in (i), we obtain
x2+y2—=7x—10y+22=0

As the equation of the required circle

(d)

Given equation of circle is x? + y? — 3x — 4y +
2 = 0 and it cuts the x-axis

ay=0

The equation of the circle becomes
x24+0-3x—4(0)+2=0
>x2-3x+2=0=>x*-2x—x+2=0
S>k-1Dx-2)=0=>x=1,2

Therefore, the points are (1, 0), (2, 0)

(a)

Since the normal at (ap?,2 ap) on y?

(D)

=4ax
meets the curve again at (aq?, 2 aq). Therefore,
px +y = 2 ap + ap? passes through (aq?,2 aq)
=>paq’+2aq=2ap+ap?

=>plq®-p?) =2(p—q)
=>plg+p)=-2
>p2+pg+2=0

(b)

Let the equation of L; bey = mx. Since, the
intercepts made by the circle on L; and L, are
equal, their distance from the centre of the circle
are also equal

[“p#q]

. . . (1 3
The centre of the given circle is (E’ — E)

L3 g fmxiql
2 2 _ 2 ' 2
vi+1 vm? +1

606

607

608

609

2 [m + 3]
V2 2Vm?+1

= 8(m?+ 1) = (m + 3)?
> 7m?—6m—-1=0

> (m-1)Tm+1)=0
=

=1 = ——
m orm 7

So, the equations representing L, are

_ (1
y=Xx or y—(—7)x
> x—y=0o0orx+7y=0
(d)
Given hyperbola is a rectangular hyperbola. So, its
asymptotes are at right angle
(b)
Since,>—ae = 4and e = 2
e 2

sw2a——=4

=>a=

a
2
8

3

(a)

Let y = mx be a tangent drawn from the origin to

the circle having its centre at (2, —1) and touching

3x+y=0.

Then,

2m+1|_ 6—1|
vm? +11 W9 +1

=22m+1)? =5(m?+1)
>3m?+8m—-3=0=>CBm-1)(mM+3)=0

>m=-3,%
m 3

Thus, the equation of the tangents drawn from the

originarey = —3x andy = x/3

(d)

The centre of the required circle is the image of

the centre (—8,12) with respect to the line mirror

4x + 7y + 13 = 0 and radius equal to the radius

of the given circle. Let (h, k) be the image of the

point (—8,12) with respect to the line mirror.

4x + 7y + 13 = 0. Then,

h—(=8) k-12 4x—-8+7x12+13
4 7 "_2( 42 + 72 )

> h=-16,k = -2

Thus, the centre of the image circle is (—16, —2).

The radius of the image circle is same as that of

the given circle i.e.5.

Hence, the equation of the required circle is

(x +16)% + (y +2)? =52

=>x2+y2+32x+4y+235=0
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611

612

613

(d)

We have,

x> +y2+4x+6y+13=0
>x+2)?2+(@y+3)?2=0
>x+2=0y+3=0=>x=-2,y=-3
Hence, the given equation represents the point
(=2,-3)

(d)
The radical axis of circle Ist and IInd is
Sl - Sz == 0

= (x?2+y?—16x+60)
—(x2+y2—-12x+27)=0

> —4x+33=0 = x=2> ()

The radical axis of circle IInd and IlIrd is

S, —8;=0

= (?+y?—12x+27) — (x> +y?2—12y+8)
=0

= —12x+12y+19=0 ..(ii)

~ From Egs. (i) and (ii), we get radical centre
&%)
4’3
(d)
Equation of the tangent at (x1,}’1) is

xx, —yy; —4(x+x)+ @y +y)+11=0
Putx; = 2andy; = 1, we get
2x—y—4(x+2)+(y+1)+11=0

= —2x—8+12=0

= x—2=0

(d)
Since, £FBF'"" = 90°, then
£OBF'" = 45°and 2BF" 0 = 45°

y
B (0, b)

QO
\e)
X' &

F’ O F J4(a, (ﬁ
(-ae, 0) (ae, 0)

y

X

> ae=b

[~ ABOF'is an isosceles traiangle]

2 b?

and e =1-—
a

5 a’e?

= e =1- 3
a

614

615

616

617

618

= e= [~ e cannot be negative]

1
V2
(9
Let 8 be the eccentric angle of the point of contact

P(say)
Then, the coordinates of P are (a cos 8, b sin 8)

The equation of tangent at P is Ecos 0+

Tsinf =1

x
But,a+2—/=\/§istangentatP

0= andsing = —=06="
. cosf =— andsinf=—=0=—

V2 V2 4

(b)
We have,

2 g2
5x24+9y?2=45=>—+—=1
x“+9y 9 + 5
Here a® = 9,b% = 5 and the major axis is along
X —axis

202 2(5) 10
fLR=—="=

a 3 3
(c)

~ The intersection of two diameter is the centre of
circle,is (1,—1)

Let r be the radius of circle, then

= Areaofcircle nr? = 497 = r = 7 unit

~ Equation of required circle is
(x—1%+@+1)?=49

> x2+y2-2x+2y—47=0

(b)

Given equation of parabola is y? = 4ax. Since,
AB = 8a, it means ordinate of A and B
respectively 4a and —4a. General point on this
parabola is (at?,2at) = t = +2

YA
A(4a, 4a)
O \ M =X
B(4a, -4a)

So, at? = 4a

~ OM = 4a,AM = 4a

So, ZAOM = 45°

=~ The angle AOB is 90°

(d

It is clear from the figure, that only one common
tangent is possible
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621

622

623

624

625

y
A
(m3) | (my)
| P(h, k)
(m3)
(a)

B _ 11t

The chord of contact of (o, B) is z—z +23

touches the circle x? + y? = ¢?

Thus, the locus of (a, B) is
x2 y? 1

a* c?

(<)

Since, asymptotes 3x + 4y = 2and4x —3y + 5 =
0 are perpendicular to each other.

+F=

Hence, hyperbola is rectangular hyperbola but we
know that the eccentricity of rectangular
hyperbola is /2.

(d)

If the normal at (at?, 2 at;) on y? = 4 ax meets

the curve again at (at?, 2 at,), then

. 2
17
The values of parameter t; for the point (a, 2a) is

givenbyat? =aand2at; =2a

t

>t =1
wty, = —t 2
“lp = t
t 1 2 3
= =1 —-—= —
z —1
Hence, t = —3
(a)
We have,

X
e X % = (cosh 8 + sinh 8)(cosh 8 — sinh 8)

X
=Y — cosh? 6 —sinh?6 = 1

ab
= xy = ab, which is a hyperbola
(9
Clearly, x — 2y — a = 0 is a focal chord of slope
1/2
- Length of the chord = 4a cosec? 8 =
4a(14+4)=20a
(9
The equation of the normal to y? = 4 ax at
(x1,y1) is

_
2a

. 2a) .
So, the equation of the normal at L, 22)is
m2’ m

y-22o L(x-2)

y—»"= (x —xq)

m m m2
=>m3y—2am? = —m?x +a=>m3y
=2am?-m?x+a
626 (c)

The tangent at the point of shortest distance from
the line x + y = 7 parallel to the given line

Any point on the given ellipse is

(/6 cos 8,3 sin )

Equation of the tangent is

xcos® | ysin® . _
7 + 5 = 1.Itis paralleltox +y =7
cos® sinB
= =
V6o 3
cos@ sinf 1
= = =—
V2 1 V3
The required point is (2, 1)
627 (a)
We have,

x2+y?—2x+4y—4=0
> -2x+ D+ @2 +4y+4) =32
= (x— 1%+ (y+2)? =32
The equation of any tangent of slope m is given by
y+2=m(x—-1)+3y1+m?

628 (b)
We know that the limit points other than the
origin of the coaxial syatem of circles x2 + y? +
2gx+ 2 fy+c=0aregiven by

gc fc
(_gz + 12 g2 +f2)
Here,g=-3,f = —4,c=1
Hence, other limiting point is (3/25,4/25)

629 (b)
We have,
m = Slope of the tangent = — %
If a line of slope m is tangent to the hyperbola
Z—z - z—z = 1, then the coordinates of the point of

contact are

<+ a’m b? )

“Va?m? — b2 Va?m? — b2
Here,a? = 9,b?> = 1andm = —5/12
So, points of contact are (+ 5,+ 4/3) i.e (—5,4/3)
and (5, —4/3). Out of these two points (5, —4/3)
lies on the line 5x + 12y = 9.
Hence, (5, —4/3) is the required point

630 (a)
We know that, if two perpendicular tangents to
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632

633

the circle x? + y? = a? meet at P, then the point P
lies on a director circle

Thus, the equation of director circle to the circle
x2+vy?2=a?isx? +y? =2a?

Which is the required locus of point P

(b)

Since, AP = PQ = QB. The coordinates of P are
(a,0) and of Q are (2a, 0) the centre of the circles
on AP, pQ and QB asdiameters are respectively

3 5 ,
C, (% 0) ,Cy (7“ 0) and C3 (7(1 O) and the radius
of each one of them is (g)
2

4 ¢ Pc, Q¢ B

0,0) (a,0) (a,0)
Hence, the equations of the circles with centre
Ci, C, and C; are respectively

a2 a’® 3a\? 2
_a 2% (,_24 2 _ &
(x 2) Ty 4'<x 2) Ty =7

and (x _3a

2
T) 4=
So that, if S(h, k) be any point on the locus, then
(h—g)2 +(h—3—a>2 +(h—5—a)2 +3<k2 —a—2>
2 2 2 4

= b2
= 3(h? + k?) —9ah + 8a? = b?
Hence, the locus of S(h, k) is
3(x2 +y%) —9ax +8a%? —b* =0
(d)

Since, The intersection of aline y = 2x + cand a
parabola y? = 4ax + 4a? is

(2x + ¢)? = 4ax + 4a?

>4x?2 +4(c—a)x +(c>—4a?) =0

Since, it is a tangent line
~16(c—a)?—4x4(c*> —4a®) =0 [~ D =0]

= c?4+a*—-2ac—c*+4a*=0

(9
The interesetion of line and circle is (0, 0) and (2,
-2). Now, taking option (c),

ie y? =2x

At point (0,0)=0=0

634

635

636

and at point (2,-2) = (-2)?=2(2) = 4=4
Hence, option (c) is the correct answer

(9
We know, if Ix + my + n = 0 is normal to the
hyperbola

xZ yZ
2 !
a? b2 (az+b2)2
Then, 37 =7 =
2 2
Put, n = —1, therefore, ‘:—2 - % = (a? + b?)?
(b)

Let the equation of AB be §+ % =1

Since, the line AB touches the circle
xX2+y?—4x—4y+4=0
|2 2 1|

42—
a —

[Since, 0(0, 0) and € (2, 2) lie on the same side of
AB, therefore 2 + % —-1<0]
—(2b) + 2a —ab _,
N
=2a+2b—ab+2Va2+b2=0 ..(i)

Since, AOAB is a right angled triangle. So, its
circumcentre is the mid point of AB

. h=%and k=2 = a=2h and b=2k
..(ii)

From Egs. (i) and (ii), we get

4h + 4k — 4hk + 24/4h%2 + 4k%2 =0

= h+k—hk++h2+k%2=0

So, the locus of P(h, k) is
x+y—xy+\/m=0 k=1

(b)
Let P(a cos 0 b sin 0),Q(acos 6, —b sin0)

Let a point R(h, k) divides the line joining the
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638

639

640

points P and @ internally in the ration 1:2
Then, PR:RQ = 1:2

Now, by division formula

.. (D)

h=acos0 =>cose=a
b .
and k=551n9

. 3k
= 51n9=7

.. (ii)
On squaring and adding Egs. (i) and (ii), we get

h? 9k?
2t =1

Hence locus of R is

x*> 9y?
—2+L=1
a b2

()

Given vertex of parabola (h, k) = (1,1)

And its focus is (a + h, k) = (3,1)

Ora+h=3

>a=2

Since, y-coordinate of vertex and focus are same,
therefore axis of parabola to x-axis. Thus,
equation of parabola is

(y —k)? =4a(x —h)

> (-1D=8(x—-1)

(b)

Obviously, point (5, 5) lies only on the circle x* +
y? — 18x — 16y + 120 = 0, also radius of this
circle is 5

Hence, option (b) is correct

(b)

The equation of the chord of contact of tangent
drawn from a point P(x1,y;) to x? + y2 = a?is
xxy+yy, =a’

It will touch (x — a)? + y? = a?, if

ax; + 0y, — a?

=>x —a=t ’xf+y12

= —a)? =x*+y? >yt =a%-2ax,
Hence, the locus of (x;,y,) is y? = a? — 2ax,
which is a parabola

(d)

Let the equation of the line be % + % = 1. This
meets the coordinate axes at A(a, 0) and B(0, b)

642

643

644

645

Also, it is at a distance ¢ from the origin

1 1 1 1 _
—=C$¥ b—2=C2 (l)

1 1

az ' p2

The equation of the circle passing through OAB is
x2+y2—ax—by=0

Let P(h, k)be the co-ordinates of its centre. Then,

a b
h:—andk=§=>a=2handb=2k

2
Substituting the values of a and b in (i), we get

2 4 k2 = 42
Hence, the locus of P(h, k) is x™2 + y~2 = 4¢2
(d)

. 1
Given,ae =landa =2 = e=:

. b= /4(1—%) > b=13

Hence, minor axis is 23

(b)

The equation of the common chord AB of the two
circles is

2x+1=0 [Using :S; — S, = 0]

The equation of the required circle is

(2 +y2+2x+3y+1D)+12x+1) =0
[Using : S; + A(S, — S1) = 0]
5x2+y24+2xA+1)+3y+1+1=0
Since AB is a diameter of this circle. Therefore,
centre of this circle lies on AB
So,—21A-24+1=0=>1=-1/2

So, the equation of the required circle is
x2+y’+x+3y+1/2=0
=22x24+2y*+2x+6y+1=0

(a)

In APOB,

(1-4, 0)P 4'.
B

o2
SIno = —2

N

= 0=230°
1
~ area(APOA) = 2 X 2X 4 xsin30° =2

Hence, area (quad PAOB)=2 area (APOA)
= 2 X 2 = 4 sq units

(a)

Equation of tangent at P(acos 6, b sin 8) is
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647

648

X y .
—cosO+=sin6=1
a b

&

Whose point of intersection of axes are

b
A (ﬁ 0) and B (0, ﬁ)

t A fAAOB—1| ¢ b
~Areao "~ 2 lcos O sin®
_ ab
" |sin20 |

Now area is minimum when | sin 26| is maximum
ie,|sin20| =1

ab

L AI’Illnll’l’ll.l.l’l’l

(b)

Given equation can be rewritten as

e =2(r-)

=~ Vertex of the parabola is (4, g)

(9
Let the coordinates of a point P be (h, k) which is
mid point of the chord AB

Now, OP = /(h— 0)2 + (k — 0)2
— /hZ{_kZ

In AAOP, cos— =

W
3

9
= h?2+k?=-
+ 4

Hence, the required locus is

9
x2+y?=-

4
(b)
The required equation of circle is

1
= — =
2

649

650

651

652

(xz+y2+13x—3y)+/1(11x+%y+%)=0

(1)
[t passes through (1, 1)
~12+2(24) =0
=> A= —E
On putting in Eq. (i), we get
11 1 25
x? 4+ y? +13x—3y——x——y—7= 0

= 4x2 4+ 4y +52x — 12y —22x —y—25=0
= 4x? +4y? +30x— 13y —25=0
(d)
. xZ  y? .
The equation of any normal =t = 1is

ax secdp — by cosec d = a? — b2...()
The straight line x cosa + y sina = p will be a

2 2
normal to the ellipse % + Z—z = 1, then Eq. (i) and

x cosa + y sina = p will represent the same line
~asec¢ —bcosecd a’—b?
h B sina p
ap
(a? — b?)cosa
Andsing = ﬁ
v sinfp+cos?p =1

b2p2 a2p2

Cos

= cos =

=

(a?2 — b?)2sin2a  (a? — b?%)2cos?« -
= p?(b%cosec?a + a’sec’a) = (a? — b?)?
(d)
Given hyperbola is
X2 y2
25 16

Here,a =5and b =4
Asymptotes are y =

(b)
If the line y = mx + ¢ touches the parbola y? =
4ax, then

La
=mx+—
y m
=> my=m?fx+a

= my = x + am? [replacing m by %]

=> x—my+am?=0

(a)

The director circle of 16x? — 25y2 = 400 is x? +
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654

655

656

657

2
yo=9

Clearly, (2v/2, 1) lies on it. So, angle between
tangents drawn from (2v2, 1) is a right angle

(d)

The centre of given circle is (0, —1)

r=y0+22-4=0

> A1=42
So, limiting points are (0, +£2)
(b)

Let the required equation of circle bex? + y? +
2gx + 2fy = 0. Since, the above circle cuts the
given circles orthogonally

. 2-39)+2f(0) =8 = 2g=—0

3

And -2g —2f =-7
= 2f=-7+ 5.8

/= 3 3
=~ required equation of circle is
x* + y? —§x + 2, 0
or 3x*+3y*—8x+29y =0
(d)

The equation of normal of slope m to the parabola
y? = 4axisy = mx — 2am — am?
This will touch the hyperbola x? — y? = a?, if
(=2am — am?3®)? = a?m? — a?
= 4m? + mé + 4m* =m? — 1
=>mé+4m*+3m?>+1=0

(b)
Let P(h, k) be the point from which two tangents
are drawn to y? = 4x. Any tangent to the
parabola y? = 4x is

1
y=mx+ ~
If it passes through P(h, k), then
k=mh+%:>m2h—mk+1=0

Let m;, m, be the roots of this equation. Then,

my +m; =% and mym, =7
k 2
= 3m, = 7 and 2m3 = 7 [+ my
= 2 m,(given)]

2

=>2<k) ke —on

3/ h B

Hence, P(h, k) lies on 2y? = 9x

()

Given circleis x> + y> —6x + 4y —12=0

Centre of this circle is (3, —2)

Let other end of the diameter is (o, B)
a—1 B+1

-2

2 ’ 2

658

659

661

662

=2 a=7B=-5

-~ Other end of the diameter is (7, —5)

(b)

Equation of director circle of the ellipse % + g =

1is

x2+y?=25+16

=>x2+y2=41

> The given point (5, 4) lies on the director circle,

therefore the tangents are drawn from this points
to the ellipse makes an angle 90°

(d)

Let the equation of tangent to the circle x2 + y? =
16is

y=mx+4V1+m? (vy=mx+aVl+m?)

2
And let the equation of tangent to the ellipse Z—g +

2
L =1is
4

y=mx+V49mZ+4 (v y=mx+Va?m? + b?)
For common tangent

4J1+m? =/49m? + 4
= 16 + 16m? = 49m? + 4

= 12 = 33m?

=>m2=£=>m=i
33 Jii
2 4

.'.y=ﬁx+4 f1+H

2 15
:Ex+4 11
(@)

The coordinate of the point of intersection of line
y = x and circle x* + y%? — 2x = 0is A(0, 0) and
B(1,1)

~ Equation of circle with AB as its diameter is
x(x—1D+y(y—-1)=0

= x24+y2—x—y=0

(9

Given, (x + 5)% = 16y

= X? = 4AY whereX =x+5,A=4,Y = y.
The ends of the latusrectum are

(24,A) and (—24,4)
>x+5=24),y=4=>x=3,y=4
andx +5=-2(4),y=4=> x=-13,y=4

Here required points are (3, 4) and (—13,4)
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664

665

666

667

(d)
The coordinates of points A and B are (3, 0) and
(0, 4) respectively

4

L P(x, y)

b
6

0 B
Let the equation of circle is
x2+y2+2gx+2fy+c=0 ..»0)
Since, this circle passes through (0, 0), (3, 0) and
(0, 4) respectively, then
c=0,g=—% and f=-2

On putting these value in Eq. (i), we get
x4+ y2—-3x—4y =0

Which is required equation of circle
(b)

Diameter of circle is diagonal of square
Radius of the circle =5

or diameter of the circle=10
2

~ Area of square = = 50 sq unit

(b)

The given equation of rectangular hyperbola is
xy =18 ...(Q)

On comparing Eq.(i), with general equation of
rectangular hyperbola
2
a

xy=7

Weget,a?2 =18 = a%* =36

>a=6

=~ Length of the transverse axis of rectangular
hyperbolais 2a =2 x 6 = 12

(b)

Clearly, circle 15x% + 15y? — 94x + 18y + 55 = 0
passes through (1, —2) and (4, —3)

Also, it touches 3x +4y =7

(b)

The equation of tangent to the given ellipse in
parametric form is

x

Ec056+§sin6=1 . (1)

But, the gi tion of t tis—X 4 3y _
ut, the given equation of tangentis ——=+ "= =

1 ...(iD)

668

669

670

Since, Egs. (i) and (ii) represent the same line

'cose_ 3
5  15v2 3

sin@ _ 5

152

1 1
= cos0 =— and sinb =—
V2 V2
= G—H
4
(d)

The smallest circle means that its radial is,
distance from origin to the diameter is smallest.

Let equation of line perpendiculartoy — x = 11is
x+y=21

Also, it passes through (0, 0)

~A=0

~ Perpendicular lineisx+y =0

The intersection point of lines are (— %,%)

Which is the centre of circle.

Alternate It is clear from the figure that centre lies
on IInd quadrant.

Hence, option (d) is correct

(9

The equation of the tangent at (a seca, b tan ) to
2 2

the hyperbola Z—z - 2’—2 =1is

xseca ytana

a b
This meets the transverse axis at T'(a cos a, 0)

Let S'(—ae, 0) be the focus of the hyperbola. Then,
S'T=ae+acosa =a(e + cosa)

(b)

Given,e=%and§=4$a=2
. b% = a?(1—e?)
=>b2—4(1 1)—3

= 2)=

. . . x2 y? 2
-~ Equation of ellipse is T35 = 1= 3x°+
4y2 =12
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674

(b)

Let the equation of the ellipse be

x2
a2
let e be the eccentricity of the ellipse. It is given
that distance between foci = 2h
~2ae=2h=>ae=h ..(0)

Focal distance of the one end of minor axis, say
(0,b)isk

ca+e(0)=k>=>a=k ..(ii)

From (i) and (ii), we have

b? = a?(1 —e?) = a? — (ae)? = k? — h?

x2
k2

y2
+§ =1, and

2
y —
+ =1

Hence, the equation of the ellipse is

(a)

Required equation of circle is

x> +y2—6x—8y+Ax+y—1)=0

= x2+y2—(6-Dx—(B8-Dy—-1) =0
Whose centre is (3 — %, 4 — %)

Which lies on the linex +y—-1=10

= 3 A+4 A 1=0
2 2 -

> 1=6

Hence, required equation is
x2+y?—6x—8y+6x+6y—6=0

= x2+y?-2y-6=0

(a)

Given,x = 3 (cost + sint),y = 4(cost —sint)

X t+sint Y t int
> —= == —
3 = cost +sint, 7 = cos sin
L2 N o o
. (5) + (Z) = (cost + sint)? + (cost — sint)
X2 y?
Z 4+ =2
9 + 16
x?  y? L .
= —+=— =1, whichis an ellipse
18 ' 32
(b)
Equation of any circle through (0, 0) and (1, 0) is
x y 1
x=0)Ex-1D+@G-0@F-0+A(0 0 1
1 0 1

=0
>x>+y?—x+1y=0
If it represents Cj, its radius=1

:1:(%)+<%2> => 1=+V3

675

Cs

(1,0)

As the centre of (3, lies above the x-axis, we take

Ci
(0,0)

A = —/3 and thus, an equation of C3 is x> + y? —
x—3y=0

Since, C; and C; intersect and are of unit radius,
their common tangents are parallel to the line

joining their centres (0, 0) and G?)
So, let the equation of a common tangent be
V3x—y+k=0
It will touch C;, if
k
=1=k=42
FeEs

From the figure, we observe that the required
tangent makes positive intercept on the y-axis
and negative on the x-axis and hence, its equation

isV3x—y+2=0
(9
2

. x 2
Given, — +
16

Y -1
4

Here, a =4,b =2

Equation of normal

4xsec® —2ycosecd =12

Since, it passes through Q on x-axis
So, puty = 0, we get

x =3cosH

~ Q(3co0s6,0)

Now, mid point of PQ,

7 cos 6
m(Zel,
2

sin 9) = (h, k) (say)

= 9—2h
cos ==

7 cos O
h_

and k =sin0

4h2 _
= E=k2=1 (- cos?0 +sin?26=1)
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Here. locus of M is 22 4 v2 = 1 0 is less than the radius
) o Ty ’
Le [ ———<?2
mvm? + 1
=>4m*+4m? —-1>0
(4cos 9, 2sind) \/7 -1 1+ \/E
0 o x = (m?— m? + >0
2 2
V2-1
= <m2 - ) >0
2
Forgivenellipseez=1—1i6=% >m— ’\/72—1 m+ \/72_1 >0
V3

se= V2 -1 V2 -1

>me| —oo,— v , 00

2 2
=~ Abscissa of focus is
678 (a)
x=+4xB = +2v3  (+ x = +ae) ...(iii) Itis given that y? = 4ax passes through (2, —6)
+ > =T +

9
~36=8a=>a=-
On solving Egs. (i) and (ii), we get 2

Hence,L.R.=4a=4x§= 18

4
Ex12+y2=1 679 (c)
The equation of the line y = x in distance form is
48 1 x y T
2 — —_—— = =, h 0 =—
=y = 49 ~ 49 cos® sing e 4
For point P, we have r = 62
~ Required points (i2x/§, + %) Therefore, coordinates of P are given by
x y
F=—7=6V2>x=6y=6
676 (a) cos, sin
Since, the focus and vertex of the parabola are on Since P(6,6) liesonx?2 + y2 +2 gx + 2 fy + ¢ =
y-axis, therefore its axis of the parabola is y — axis 0

2724+ 12(g+f)+c=0 ..(0)

Since y = x touches the circle. Therefore, the
equation

2x%+2x(g + f) + c = 0 has equal roots
=24(g+f)?>=8c=>(@+f)?=2c ..(i0)
From (i), we have

[12(g + OI? = [-(c + 72)]

= 144(g + f)? = (c + 72)?

Let the equation of the directrix be y = k the
directrix meets the axis of the parabola at (0, k).
But vertex is the mid point of the line segment
joining the focus to the point where directrix
meets axis of the parabola

3
k+E:6:>k:9

_ 2 . s
Thus, the equation of directrixisy =9 =144 2 C)Z = (c+72) [Using (iD)]
=2((—-72)>=0=>c=72
Equation of parabola is 680 (c)
Let PQ and RP be the two tangents and P be the
(x—02+ @ —-372=H-9)? point on the circle x? + y? = a? whose

coordinates are (a cos t,asint) and 2OPQ = 6
Now, PQ =length of tanget from P on the circle
677 (a) x> +y? =a’sina

=> x4+ 12y —-72=0

The equation of tangent of slope m to the
parabola y? = 4x isy = mx +%

This will be a chord of the circle x? + y? = 4, if
Length of the perpendicular from the centre (0,0)
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683

~PQ=+/a?cos?t+a?sint—a?sin2a
= Ja2(cos? t +sin?t) — a?sin? a
=acosa (~cos’t+sin?t=1)
and 0Q =radius of the circle (x? + y? =

a?sin? )
= 0Q = asina
0Q asina
~tan 8 = — =tana = 0 =a
PQ acosa

~ Angle between tangents = ZQPR = 260 = 2«
(@)
b2

=1- 7
~a’ —b? = a’e?
So, the points on the minor axis at a distance
Va? — b? from the centre (0, 0) of the ellipse are
(0, xae)
The equation of tangent at any point
(acos 0, b sin 0) on the ellipse is

x Yy .
—cosO+=sinf =1

a b

~ Required sum

2 2
1 [ 1

[ aesin 9

—ae sin 9
cos2 0 sm2 9 | cos20 sm2 9 |
b2 l\’ b2
(ae sin@ — b)2 + (aesin® + b)?
(b? cos? 6 + a? sin? 0) xat
_ 2a*[(a® — b*)sin® 0 +b*] 2

b? cos? 0 + a? sin? 0
(b)
Since, two chords bisect each other, it means both
the chords passes through the centre of circle.
. Length of chords are equal
ie, a>?—1=3(a+1)
= a’-3a-4=0
= (@a-4@+1)=0

= a=4 (v a=-—1 isnotpossible)
- Radius of circle= £ ‘-1 %

15

2

(a)

Let point is (v/6 cos 8,+/2 sin 0) and let it’s
distance d from origin

684

686

687

=\/\/6c0529+251n2 0)

=2=+/2+4cos?20

=2+4+4cos?’0 =14

= 29—1
cos? 0 = 2

1
=2>cos0=+—=0=

V2
(9

Given that focus is S(0, 0)

Let A is the vertex of parabola. Take any point Z
on the directrix such that AS = AZ. Since, the
given tangent x — y + 1 = 0 is parallel to the
directrix

Equation of directrixisx —y +A =10

s
4

A is the mid point of SZ
YA
X-y+1=0
Z X A4
P(x, )
» X
&
~ 87 =2SA
:>|0—0+A| _ ><|0—0+1|
V12 + 12 V12 + 12

s |A=2=1=2

-~ Equation of directrixisx —y+2 =10
Now, P be any point on the parabola
~SP = PM = SP? = PM?

> (x—0)? + (y - 0)2 = (5% )
Sx2+y?+2xy—4x+4y—4=0

(9
Given equation can be rewritten as
x —3)2
G=3)° ¥
16 25
Here, a? = 16 and b? = 25

) 16 3
25 5

Hence, the foci Basic Terms of Conics are
(0, +be)ie, (3, £3)

(9

The equation of tangent at point (1, 2) to the
circlex? + y2 —4x — 6y + 9 =0, is
x+2y—-2(x+1)-3(y+2)+9=0
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689

690

691

= x+y—-1=0
Since, the inverse of the point (1, 2) is the foot
(a, B) of the perpendicular from the point (1, 2) to

thelinex +y—1
a—1 B-2  (11+12-1)

1 1 12 +12
= a—-1=pf-2=-1
= a=0=1
Hence, required point is (0, 1)

(9

Comparing ax? + 2hxy + by? + 2gx + 2fy + ¢ =
0 with x% + y? + 2gx + 2fy + ¢ = 0, we find that
the given equation will represent a circleif a = b
andh =0

(9

In an equilateral triangle, the circumcentre of a
circle lies on the centroid of the triangle

Here, radius of circle is 2a

Ac

Y

y
~ Required equation of circle is
x? +y? = 4a?

(a)
2 2
Thegivenellipseis%+y? =1=>a=2b=+3

~ b%* =a*(1—e?)

1
> 3=4(1-¢%) = e=s

. ae=1

Hence, the eccentricity e;, of the required
hyperbola is given by

1=e;sin® = e; = cosecB
= b? = sin? B(cosec? 8 — 1) = cos? O

Hence, the required hyperbola is

2 2

x Y

sin?® cos? 0
or x2cosec?0 — y?sec?0 =1

(0

692

693

694

Two given tangents are parallel to each other.
Therefore, the distance between them is equal to
the diameter of the circle

~ Radius

1 o {Distance between3x —4y+4 = 0}

2 and6x—8y—-7=0
Radi 1 4+% 3
= Radius = - |[/—= =~
21\Vo+16| 4
(d)

For the circle to lie inside the square of unit side
length, we must have

1
Radius < =
adius <7

1
= \/sin2 a + cos? a — sin? § SE

= |cos@ | Sl
2
cosH% =0 € [n/3,2m/3]
Ul[4r/35mr/3]

1
=—-<
2

(<)

The equation of any tangent to y? = 4(x + 1) is
. (1)

The equation of any tangent to y? = 8(x + 2) is
y=m'(x+2)+ % (i)

1
y=m(x+1)+—
m

It is given that (i) and (ii) are perpendicular.
Therefore,

mm' =-1>m'=——
m

1
Puttingm' = - in (ii), we get

y= —%(x+2) —2m ... (iiQ)

The point of intersection of (i) and (iii) is given by
solving (i) and (ii)
On subtracting (iii) from (i), we get

1 1
0:(m+—)x+3(m+—)=>x+3=0 [
m m
1
wm+—# 0]
m

(a)
If P(x,y) b ea point on a parabola, then by the
definition of parabola

(PS)* = (PM)?

6x — 7y + 5)2
V6z + 72

= 85(x%—6x+9+y%+8y+16)

> =37+ + 97 = (
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695

696

697

698

699

= 36x2 + 49y2 + 25 — 84xy — 70y + 60x

= (7x + 6y)? — 570x + 750y + 2100 = 0

(<)

Since every diameter of an ellipse passes through
the centre and is bisected by it.

Therefore, the coordinates of the other end are

(—V3,-2)

(b)

The angle between the asymptotes of the
x2_ v 1b

hyperbola vz = 1is 2 tan™ "

So, the angle between the asymptotes of 27x2 —
9y2 =24 is

2tan1(V3) = 2?”
e

242
[ a= = and b

(c)

If the point (sin 8, cos 0) lies inside the circle x* +

y? —2x — 2y + A =0, forall 8. Then,

1—2(sinf +cos8)+A<O0forall8

=1+ 1< 2(sin8 + cos §)for all 8

>14+1<-2V2

[ "+ —\2 <sin@ +cos 0 <2
~ Min.value of sinf + cos 6 is —

>1<-1-2V2

(c)

Equation of tangent at (1,2) is

7

3x+4y =5

Joint equation of tangent is

(3x? +2y? —5)(3+8—5) = (3x + 4y — 5)*
= 9x? — 4y%? — 24xy + 30x + 40y — 30 =0
Here,a =9,b = —4,h = —-12,g =15

(Comparing it with ax? + by? + 2hxy + 2gx +
2fy+c=0)

o — a2V TAEF36
= tan 5

1 2.2.3\/5)
= tan (—5

= 0 =tan! (%)
(b)

700

Let APQ be an isosceles triangle of area A. Then,

%(PQ X AL)

1
:>A=Ex2bsin9>< (a—acosB)
= A= bsinf(a —acos8)

ab
=>A=7(251n9 —sin28)

aa = ab(cos 8 2 0)and — @
=>— -
= ab(cos cos and ——3

do
= ab(—sinf + 2sin?0)

For maximum or minimum, we must have

—=0 cosf =cos2 0
=0> —
do S S

2w
:9=2TL’—29=>9=?
2
Clearly,ﬁ <O0for8 =2mn/3
Hence, A is maximum for 8 = 2 /3

Y

B P(acos®, bsind)

N

o L A(a, 0)

B’ O(-acos®,bsing)

Yl
Putting 68 = 2 /3, we have
3V3
b

A —ab(Z' 2T .47r)_
max= - (2sin—=—sin—-)=——a
(@)

Let BB"' be the minor axis of the elllpse = + = =

1
Let S(ae, 0) and S"'(—ae, 0) be two foci of the
ellipse. Then,

b
m,; = Slope of SB = o2 = Slope of SB"' = —

e ae
Y
B(0, b)

. /b .

A’ NG C ’,’
-ae, 0)

B’ (05 'b)
Yl

Now,
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701

702

£BSB = 60°
m; —m;
= tan 60° = ——
1+mym,
—2b/ae
>V3i=r——F——
V3 1—b?/a?%e?

= v/3(a2e? — b?) = —2abe

= V3(2a2%e? — a?) = 2a%e 1 — e?

= 3(2e% — 1)? = 4e?(1 — e?)

= 16e* — 16e% +3 =0 = (4e? — 3)(4e?> — 1)
=0=>e= ﬁ 1

2°2

ALITER In ASOB, we have

__CB
tan 30 =E
1 b
:ﬁzﬁ
=>+v3b=ae
= 3b% = a%e? = 3a%(1 —e?) = a?%e? = 4e* =3
L=V
2
(a)

Let P is the position of man and S, S’ are position
of flags, then
SP+S'P=10=2a=>a=5

4
-'-SS'=2ae=8:e=§

2 2
Now, e? = —b—2:2= 1-Z
a 25 25

>b>’=9=h=3
Area of ellipse= mab = 157 sq m

(d)
The point of intersection of x + 3y = 2 and x? +
xy —y? = 1is given by

(2-3y)2+@2-3y)y-»*=1
= 4+9y? —12y+2y—3y?—y? =1
= 5y2—10y+3=0

_10i\/100—60
N 2x%x5

\y
_ 10 £+40
10

10 £v40
nx=2-3——
10

_ —10 ¥ /40
N 10

-~ Points of intersection are

703

704

705

706

707

V40 40
Al-1——,1+——
10 10

Va0

andB(—1+§,1—@)

10

. Mid point of AB is (—1,1)

(9

The centres and radii of given circles are
C,(2,3),C,(—2,-3)

and =v4+9+12=5, rn=v4+9—-4=3
Now, C;C, =+ (2 +2)2+(3+3)2 =152

Here, CiC, <11+ 1,

Hence, given circles intersect at two points

(d)

Equation of director circle of the parabola

xZ y2

16 4
x*+y?=16-4
>x2+y2=12

(a)
The intersection point of two given lines is the
centre of circle ie, (1,—1)
Circumference of circle= 10m (given)
= 2nr=10m = r=>5
- equation of circle having centre (1, —1) and
radius 5 is
(x—1)?%?+(y+1)%2 =52
= x2+y?—-2x+2y—-23=0
(9
Here, g, =4, =3, ¢ =1
and g, =2, f,=1, ¢, =0
since, they intersect orthogonally
28182+ 2fifz =1 + ¢
= 2AX2+6x1=1+0

= 41+6=1
a 5
- AT
(d
. xz  y? .
The equation of any tangent to it lis

- (D)
The equations of the asymptotes of the hyperbola
are

ve y
—secd —=tanf =1
a b

X

E—%:o . (i)
4 +2=0 (iii)

and,— +7- =
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709

710

711

The coordinates of the vertices of the triangle
formed by the lines (i),(ii) and (iii) are
00,0, P
And,

b
sec9—tan9'sec9—tan9)

a —b
q (sec@ +tan@’sec8 +tan9)
=~ Area of A OPQ
B 1 | —ab
sec? 0 —tan2 0
ab _ ab
sec2f —tan2 6| @

2

(<)

Let the coordinates of P be (h, k).

The equations of the chords of contact of tangents
drawn from P to the hyperbola x? — y? = a? and
the circle x? + y2 = a2 are hx — ky = a? and

hx + ky = a? respectively.

These two are at right angle.

. _h X h_ 1=>h?—k*=0
BT Xy =
Hence, P(h, k) lieson x? —y2 =0

(<)
Let P(a cos 6, b sin 8) be a point on the ellipse

2 2
z—z + 3;—2 = 1 of eccentricity e. Then, the
coordinance of 4,A4’, S and S’ are
(a,0),(—a,0),(ae, 0) and (—ae, 0) respectively.

then,
acos® bsinfd 1

Areaof APSS' ==| ae 0 1
2
—ae 0 1
= abesin0
acos® bsind 1
and, Area of AAPA' ==| «a 0 1
2
—a 0 1
=absinf
~ Area of A PSS’: Area of AAPA' = e: 1

(d)

Given equation of ellipse can be rewritten as
(3x —3)? + (5y — 10)%2 = 225

9(x — 1)?
=
225

25(y —2)* .
225

=~ Centre of ellipse is (1, 2)

(@)

. xZ 2
Given, - +

Y -1
9

Here, a? =7, b* =9

Since, a<b

712

713

714

715

716

Length of major axis = 2b = 6

(d)

_1\2
Equation of given ellipse is Cint )

—_9\2
+ 972" 4
4

. . X2 y? .
Equation of normal ellipse > t7= lis
3X sec® —2Y cosec® =5

Slope of normal is %tan 0

Which is parallel to 3x —y = 1, then >tan 6 = 3

= tanb = 2

+sinf = E,COSG = \/_1§

So, equation of normal is 3v5X —V5Y =5
“X=x-1Y=y-2

23V5(x—1) —V5(y—-2)=5

= V503x —y) = 5(\/§+ 1)
=>3x—y=V505+1)

(b)

Let the equation of hyperbola and conjugate
hyperbola be

Then, the eccentricities are

2 _ a2+b2 2 _ a2+b2

e =——ande"” =—737—
.1+1_ a? N b? 4
T e2 2 a24b2 a2+b2
(a)

Equation of line which is inclined to the axis at % is
y=x

The point of intersection of above line and given
parabola is (0,0), (4a, 4a)

Length of the chord is =
J(4a —0)2 + (4a — 0)? = 4aV2

()
a2_b2 bZ_aZ
Z=——ande'? = ——
a b2
1 1
- + eTZ =1

e

(d
Since, given lines are parallel.
15-5 10

VET® 5

= d = 2 =diameter of the circle

~ Radius of circle= 1
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717

718

719

720

721

= Area of circle= nr? = 7 sq unit

(@)

Sum of the coefficients in the expansion of

(a?x? — 2 a x + 1)L is zero

(@ =-2a+1D)1'=0=2>a=1

~(a,2a?) =(1,2)

Now,S; =1+4—-4>0

So, the point (@, 2 a?) lies outside the circle

(<)

The equation of the auxiliary circle of the ellipse
2 2

z_2+ﬁ= lisx? +y? =a?

The equation of a tangent to the auxiliary circle is

xcos@ +ysinf =a . (1)

Let (h, k) be the pole of (i) with respect to the

ellipse. Then,

hx ky 3
? b—z =1 (11)
Clearly, (i) and (ii) represent the same line
~cosf sinf a
“h/a? k/b?2 1
h ) ka
= cosf = — andsinf = —
a b?
h? k%a?
@t =1
2 2,2
Hence, the locus of (h, k) is Z—z + ybf =1
x2 y? 1
et T2
(@)

Let S = x? +y? — 8x

At point (5,—7)
§=52+(-7)2-8(5)=34>0
So, point lies outside the circle

(b)

In ACBF;tan30° = S prc = 2
b 7
Yy
B
D
X'\ %& X
;
b 1
= ae = NG = a%e? = g[az(l —e?)]

1
:>4e2=1:>e=z

)

Given equation of parabola are

722

723

724

x?2=4yandy?=4s ..(0)

2 2
X
(Z) =4x =2 x*—64x =0

>x=0,x=4

On putting the values of x in Eq. (i), we get
y=0andy =4

Hence, points of intersection are (0, 0) and (4, 4)

(d)

As both the circles pass through the origin and so
they must have the same tangent at (0, 0). The
general equation of tangent of the given circles
are

xx1+yy1+gx+x)+fy+y) =0
xx1+yy1+ 9 (x+x)+f'(y+y) =0

On substituting x; = 0 and y; = 0, we get
gx+fy=0 = gx+fy=0

f_fr :
org—gorgf—gf
(d)
Let the coordinates of P and Q are (at?, 2at,) and
(at?, 2at,) respectively. Then the coordinates of
Rare {2a + a(t? +t5 + tyty), —at t,(t; + t3)}
Since, R lies on the parabola
s altiti (b + ty)?

= 4a[2a + a{(t; + t;)? — t1t,}]

= (t + ) {tit: -4} +4(tt, —2) =0
>ttty =2
= 1y, = (2at;)(2aty) = 4a’tyt,
Y1y, = 8a?
(a)
Let the equation of line be y = mx + c. Since, this
is the tangent to the circle x? + y2 = 5

¢ =4ay1+m?
= +V5V1 + m? (D)

Also, the above line is tangent to the parabola
y? = 40x

10
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726

727

728

> m*4+m?-20=0

= (m?2+5)(m?-4)=0

m? =4,m? # -5

(b)

Let A be the vertex of the parabola and AP is
chord of parabola such that slope of AP is cota.
Let coordinates of P be (t2, 2t), which is a point
on the parabola.

M

P (£ 2t)
il
2t
v »X

Af=—2—B
(0,0)

<

2t

t2

Slope of AP =

2
= tana = —
t

t = 2costa

In A APB, AP = V4t? + t*
=t\/4 + t?
= 2 cotoy/4(1 + cot? @)

= 4 cota cosec a

= 4 cos a cosec?a

(b)

We observe that the circle x? + y% = 4 is
orthogonal to the circles given in options (a) and
(b). The radical axis of this circle with the circle in
option (a) is x = 1/2 where as with the circle in
option (b)isx =1

(b)

Given, (x —x)(x —xz) + (y —y1 )y —y2) =0
Whose extremities of diameter are (x4, y;) and

(x2,¥2)
. . . xX1+x +
- Coordinates of centre of circle is (—12 2 ,—ylzyz)

(d)

729

730

731

732

Given,cose=§—1andsin9=§—1

& cos?O +sin?0=1

> (%—1)2+(33—/—1)2= 1
G R
(c)

Chord of contact of tangents at any point P(x,, y;)
on the circle x? + y? = r2 to the circle x? + y? =
r2 is xx; + yy; = rZ which touches the circle x? +
yi=1g

0., + 0.y, —717|

2 2 3
VX7t Y1

> 1= /x%+y12 =r.ny [V =xf +yf]

So, 11,1, 15 are in GP

(b)

Let P(h, k) be the pole of a tangent to the director
circle x? + y? = a? + b? with respect to the

2 2
ellipse % + 2’—2 =1

Then the equation of the polar is

hx b?h b?
zﬁ+ﬁ:1$y=(‘ﬁﬁx+r
This touches x% + y? = a? + b?

b* b*h? 1
== (a2+b2)<1+a ):>

k2 *k2) 7 a2 + b2
h? k?
ety

2 2

Hence, the locus of (h, k) is % + 2’—4 =1
(b)
Equation of chord of hyperbola x? — y? = a? with
mid point as (h, k) is give by
xh —yk = h? — k?

h (k2 —k?)
SV

This will touch the parabola y? = 4ax, if
h? — k? a

_< k ) " h/k

= ak? = —h3+ k*h

= Locus of the mid point is x3 = y2(x — a)

(b)

Since, point (1 — 2) lies on curve y? = 4ax

" aZ+b?

4=4qg 5 a=1

Equation of any tangent to the parabola is
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734

735

736

737

y=mx+—

It also passes through (1, —2).
1

—2=m+—
m

> m?+2m+1=0
m+1)?°=0=>m=-1
y=—x—-1=>x+y+1=0

()

Given equation of circles are x% + y? + 2x +
2ky + 6 = 0 andx? + y2 + 2ky + k = 0. They
intersect each other orthogonally
#2-1-04+2-k-k=6+k

= 2k*-k-6=0

= k+3)(k—-2)=0

_ 3
= k= 2, —E
(a)
The given equation is 2x? — 3y? = 5, it can be

2 2
. X
rewritten as =— — yT =
3

2
Now, b% = a?(e? — 1)

J5_ 5.0,

L2554
¢ ~=5B372) 75\

= Foci of hyperbola = (+ae, 0)

= i\E-ﬁ,o =(i%,0>

(b)

Centres and radii of the given circles are :
Centres: (;(1,0) C,(1,0)

Radii : rn =3 =05

Clearly,C; C, =V2 <1, — 1y

Therefore, one circle lies entirely inside the other
(a)

The given circles cuts orthogonally, if
28182 +2fifz =1t
2x§x0+2x4x0=4—4

This is true for any real value of g.

(d)
Here, a? = 36,b% = 16

738

740

741

742

743

Since,a >b, so the sum of the focal distance of any
point P on the ellipse is PS + PS’' = 2a

= PS+PS' =2x6=12

(b)

Let Z—z + Z—z = 1 be the ellipse with centre C and
eccentricity e. Then,

CS=ae,CA=aandCZ ==

e
Clearly, CA? = CS x CZ
So, CS,CA and CZ are in G.P.

(9

Equation of common chord is
$5—-5=0

= 6y+6=0

= y=-1

On putting y = —1 in first circle,
x*+1+2x—-3+2=0

= x2+2x=0 = x=0,-2

~ End points of diameter are (0, —1) and (—2,—1)

Equation of circle is

x—-0)x+2)+@y+1DHy+1)=0

> x2+2x+y?+2y+1=0

(@)

The equation of a system of circle with its centre

on the axis of xisx? + y% + 2gx + ¢ = 0. Any

point on the radical axis is (0, y;)

Puttingx = 0,y = ++/—c. If ¢ is negative we have

two real points on radical axis, then the circles are

said to be intersecting circles

(d)

Condition for line Ix + my + n = 0 is normal to

the ellipse is

a’? b?

(a? — b?)?
Z mz- T oz

n2

Here, | =2,m = —g/l,nz 3,a’=1,b*>=4

) 1 N 4 _(1—4)2
. 22 (_gl)z_ (3)2
3
+ 36 1
= — _—
4 6472
9 x 4 V3
> P2=— " }=4+—
16 x 3’ -2
(a)
We have,

x%tan? 6 + y?sec?0 =1
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745

746

747

x2 2

y =
cos? @

cot? @
Now, length of the latusrectum = %

cos? 6@

ot 0 > and cotf > cos @

1
=>sin280 ZE and cot 8 > cos 6

mw 57
:Zezg,?andcot9>c059
o=l 0T deotd > cosm 6 == 2T
T g Anacoty ~cos 1212
(c)

Slope of 2y = x is% (my, say)

and slope of 3y + 4x = 0 is — g (my,,say )

b2
m1m2 - ;
B3z
2 3/ a2
b? 2
: — T —
a’? 3
. b2
Eccentricity, e = [1 — prs

(b)

. |
Give equation is -

1 3 . .
g + g cos 6, it can be rewriter

asgz 1+3cose,whichisthef0rmof%= 1+

ecosH

On comparing, we get

e=3>1

~ Given equation represents a hyperbola.
(b)

It is given that

1. 2b* 2a
L.R.= 3 (Major axis) = —=

3
=>3b’=a’=>3a’(1—-e?)=a?*>3-3e%2=1

Se= |-
¢= 13

(b)

Let centre of circle be C(—g, —f), then equation of

circle passing through origin be
x> +y2+2gx+2fy=0

748

749

750

751

=~ Distanced = |-g —3| =g +3

In AABC, (BC)? = AC? + BA?

=> g*+f2=(g+3)*+22

= g°+f =g°+6g+9+4

= f2=6g+13

Hence, required locus is y? + 6x = 13
(d)

Since, the equation of latusrectum and equation of
tangent both are parallel and they lie in the same
side of the origin

—8+12| 4
viz + 121 2

- Length of latusrectum = 4a = 4(2v2) = 8v2
(b)
Given, 2ae = 16 and e = /2
=2aV2 =16 > a =42
. e = /2, it means it is a rectangular hyperbola,
wherea = b = 42
= The equation of the hyperbola is x? — y? = 32.
(a)
Let the equation of the required circle be
x2+y2+29x+2fy+c=0 .(0)
It touches y-axis at (0,2). Therefore,
44+4f+c=0andc = f?
Sf24+4f+2=0>f=-2
~c=4and f =-2
Circle (i) cuts intercept of 4 units on x-axis
w2fgP—c=4=>gt—c=4=g=12/2. [
c=4]
But, the circle cuts intercept with positive side of
Xx-axis
g = —2\2
Substituting the values of g, f and c in (i), we
obtain
X2+ y2—42x—4y+4=0
As the equation of the required circle
(d)
1
=(c-3)

. X
Given, =
a

(t + %) and%
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(b)

Given curves are 9x2 — 16y? = 144
andx? +y?=9
Let the equation of common tangent be

y=mx+c

2

2
Since, y = mx + c is a tangent to ’1(—6 —

Y 1
9

~c?2=16m? —9(~ ¢? = a’m? — b?) ..(0)
Similarly, y = mx + ¢, is atangent tox? + y? = 9
c=3ym?+1 = c? =901 +m?) ...(i0)

From Egs. (i) and (ii), we get
18 2
16m2—9=9+9m2:m2=7=>m=3 5

From Eq. (ii), c? =9 (1 + g) => ¢? =

+5
> c=—

V7
Hence,y = 3\/%x+ \1/—;
(b)

Let a be the radius of the circle. Since the centre is
on y-axis and passes through the origin.
Therefore, coordinates of the centre are (0,a) and
so the equation of the circle is
x—-02+@y—-—a)i=a’>x*+y*-2ay=0
This passes through (2,3)
~44+9—-6a=0=>a=13/6

Hence, the required circleis 3 x> + 3y? — 13y =
0

(a)
We know that the angles between the asymptotes
of the hyperbola Z—i - Z—i = 1 are given by

1

b
0 = Ztan‘la andm—60 =m — 2tan”
Here,a =4and b =3

So, required angles are 2 tan™!

3 _
Zandﬂ—Ztan 1

»lw
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(b)

The point (—5 + iz, -3+ ) will be an interior

A
A
point of the larger segment of the circle x? + y? =
16 cut off by the line x + y = 2, if

(i) it is an interior point of the circle

(ii) the centre of the circle and the point lies on

the same side of x + y = 2
2 2

(—5+%) +(—3+%) ~16<0

and,
(0+0-2)(-5 A 3 A 2 0

+ ( + 7% + % ) >
=18-8v21+22<0andv21-10<0
=42 V14 <1< 4V2 +V14and 1 < 5v2
=42 V14 <1< 52
= 1€ (4V2 —V14,5vV2) 3(x? + y¥) — 25x = 0
(d)
Equation of the common chordis §; — S, =0
o (2 +yi+6x—2y+k)

—(x?2+y?+2x—6y—15)=0
>4x+4y+k+15=0
Centre of second circle is C,(—1, 3)
Since, equation of the chord passes through the
centre (—1, 3) of second circle
~ 4(-1)+4B)+k+15=0 = k=-23
(b)
Let (h, k) be the point whose chord of contact
w.r.t. hyperbola x? — y2 = 9is x = 9. We know
that chord of (h, k) w.r.t. hyperbola x? — y?2 = 9is
T=0.
>hx—ky—9=0
But it is the equation of line x = 9. This is possible
onlywhenh =1,k = 0.
Again equation of pair of tangents is
T? =SS,
=>@x-9?=u*-y*-901-9)
=>x2—18x+81 = (x*—-y%2-9)(-98)
=9x2—8y?—18x+9=0
(@)
Let the given linesbe L, = a;x + by +¢; =0
and L, = a,x + b,y + ¢, = 0.Suppose L; meets
the coordinate axes at P and Q and L, meets at R
and S. Then, coordinates of P, Q, R and S are
respectively.
P(—c1/a4,0),Q(0,—c1/by), R(—c,
/a,,0)and S(0, —c,/b,)
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R\o

S

Y!
Since, P, Q, R, S are concyclic
&~ OP XOR =0Q x0S

‘ C1 C2 | C1

a; a, by

C2

b,

= laya;| = |byby|

(9

Let the equation of the circle be

x> +y2+2g9x+2fy+c=0

This passes through (—3,4) and (5,4)
“—6g+8f+c+25=0 ()
and,10g+8f +c+41=0 ..(ii)
Subtracting (ii) from (i), we get g = —1
Since the centre (—g,—f) lieson4y =x+7
N—4f =—-g+7> [+g=—-1]

So, centre of the circle is at (1,2)

Now, AD =2 GM

= AD = 2 (Length of the 1 from G on AB whose

eqn.isy = 4)
=>AD =2x2=4
Also, AB =8

Hence, area of rectangle ABCD = 4 X 8 = 32 sq.
units

(b)

The equation of the circle passing through the
intersection of the circle x? + y2 — 2x = 0 and the
line AB (whose equation is y = x), is

x> +y2—2x+A(y—-x)=0
>x2+y2—xQ+D)+Ay=0 ..(Q)

Line y = x will be a diameter of this circle, if it

passes through the centre (%, — g)
A _ 2+ P
2 2 -

Putting A = —1in (i), we get

x? +y? —x —y = 0 as the equation of the
required circle

(b)

Let e be the eccentricity of the ellipse. It is given
that ASLL' is equilateral

& SL=SL =LL

2b?

~+ SL = Focal distance ot]
>a+eXae=——

L(e,b?/a) =a+e x ae

762

763

764

765

767

=>a2(1+e2)=2a2(1—e2)=>e=%
(c)

We have,

r2 —2v2r(cos@ +sinf) —5=0
>x2+y2—2V2(x+y)-5=0

[“x =71cos,y =rsinf and x* + y? = r?]
Clearly, radius of this circleis R = V2 +2+5 =3

()

We have,

xZ 2 d bZ
¥ yR_ Ay bx
a?  b? dx a’y
And,

dy x
dx vy
The two curves will cut at right angles, if

d d
dx C, dx Cy

x2—y?=c?>

b*x x
> ———x-=-1
aty 'y
xZ y2 xZ yZ
2 R a2 2
1 2 yZ
=§ [Usmg:§+ﬁ=1

Substituting these values in x? — y? = ¢?, we get
2 p2
a® b

_ 2 2 2 _ o2
———=c*">a*“—-b*=2c
2 2

(c)

Chord of contact are

xx Yy _ xx Yy,
a—zl+b—21—1anda—22+b—22—1

Product of slopes = —1

x, b? x, b?
(-2 ) (-2 )= -1
a’ y a’ y;

X1Xo a
YiY2 b*

(b)

Let the equation of the hyperbola be

x2 2

; - b—z =1 (1)

The coordinates of its centre C, vertex A and the
corresponding focus S are (0,0)(a, 0) and (ae, 0)

respectively.

[t is given that A is mid-way between C and S
ae+0

La= > >e=2

~b?=a?(4—-1) = 3a?

Hence, the equation of the hyperbola is
2 2

ve y
;—W=1or,3x2—y2 = 3a?
(d)
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The equation of a tangent of slope (—4/3) to the

2 2
ellipse —+L =1is
18 ' 32

4 16 .
y=—zx+ [18x5+32 |Using: y

9
=mx + a2m2+b2]
= 4x + 3y =24

This cuts the co-ordinate axes at A(6,0) and
B(0,8) respectively

1
~ Areaof AOAB = > X 0A X OB

1
= Area of AOAB = > X 6 X 8 sq. units

= 24 sq. units
(9
The point of intersection between the curves x? =
4(y+1)and x? = —4(y + 1) is (0,1)
The slopes of curve first and curve second at the

point (0, —1) are respectively
2x —2x

m1=7=0andm2=7=0
m; —m, o

L tanf=——-=0=20=0
1+mym,

(@)
Va2 + (=12 = kyfx2 + (v + 12

xX2+y2—-2y+1=k*+(x*>+y?+2y+1)
+2ky/x% + (y + 1)?
= —4y —k? = 2k Jx%2 + (y + 1)2

= 16y% + k* + 8yk? = 4k?> (x> + y?> + 2k + 1)
[squaring]

= 4x2k? + (4k? — 16 ) y? = k* — 4k?

To represent an equation of hyperbola, the
coefficient of either x? or y? is negative

But coefficient of x? cannot be negative, so we
take the coefficient of y?

4k* - 16 <0

= k?<4

> —2<k<?2

As the given equation k cannot be negative

O0<k<?2

()

771

772

773

774

Let § = x% +y2% —20
At point (6,2); S; = 62 +2%2 —20 =20

r V20 T
~ f=2tan!l—=2tan 1 —=—
N V20 2

(c)

Given equation of hyperbola can be rewritten as

12

= Eccentricity givenbye'? = 1 + Pz

. 25
se“=1+—

The foci of a hyperbola are

12 5
(xa'e’,0) = (i— X Z'O) = (43,0

5

x2 y2
4 =1
6+b2

Given equation of ellipse is T

Foci of an ellipse are (fae,0) = (+4e,0). But
given focus of ellipse and

hyperbola coincide, then
e =3 = e=—

e e=7
Also, b? =a?(1—e?)

9
=16(1——)=16—9=7

16
()
. 2 2 36 2
Given,=—=—==1 = k? 4
36 k2 x2-36

k?>0ifx? -36>0
= x2> 36

This is true only for point (10, 4). So, (10,4) lies
on the hyperbola

(b)

Since the locus of the point of intersection of
perpendicular tangents to a parabola is its
directrix. Therefore, the required locus is y = —a
(9

The equation of any normal to y? = 4 ax is
y=mx—2am—am?® ..(i)

The combined equation of the lines joining the
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origin (vertex) to the points of intersection of (i)
andy? =4ax =0
. y —mx
" =dax (—2 am — am3)
= y2(2am+am3) +4axy —4amx? =0
This represents a pair of perpendicular lines
= Coeff. of x? + Coeff. of y2 = 0
s>2am+am®—4am=0
>m2=2=>m=+2
(9
The equation of the common chord of the circles
(x—a)®>+y?=a’andx? + (y + b)?> = b?is
[=5-5=0
=>x2+a?—-2ax+y?—a?—x?—y%?—b%-2by
+b%=0
>ax+by=0 ..(I)
Now, the equation of required circle is
Si+AL=0
2f{lx—a)+y?—a*}+ Max+ by} =0
= x2 +y%2+x(adl —2a) + Aby =0 ...(ii)
Since, Eg. (i) is a diameter of Eq. (ii), then
al—2a Ab\
o(-=7)+e(-7) =0
_ 2a?
S A
On putting the value of 4 in Eq. (ii), we get
(a® + b?)(x? + y?) = 2ab(bx — ay)

Which is the required equation of circle
(@)
We know that,
a . .
Ssind R(circum — radius of A ABC)

1
~a<sind= 2Rsin4A <sind=>R SE

The equation of the circum-circle is x* + y? = R2.
Therefore, for any point (x, y) inside the circum-
circle, we have

1 1
Z4+y?<R*<-— [:-Rs—]
Ty 4 2
Now,

1
7> x? +y? > 2,/ x%y?

>G.M.]

[Using : A. M.

1
=[xyl <3

8
(b)

Let mid point of the chord AB is C (x4, V1)

In ACOB, sin” = 5c

OB

778

779

780

e

1 BC
> —=—

N
= BC=+2

Using Pythagoras theorem,

OB? = 0C? + CB?
=>2)2=x2+y?+ (\/E)z
>xl+yi=2

Hence, locus of mid point of chord is
x2+y2=2

(d)

Given y? = —4 (x + %)

= Y?= —4X,whereX=x+%andY=y

The equation of directrix of parabola is

3
X=1 -=1
= x+4
= 1—0
x i
(d)

Any point on the parabola y? = 4 ax is (at?, 2at)
- tZ _-—
T2

and 2at = 6 = t:Z

(D)

. . 3
-~ Parameter of the point P is 5

(@)
Since the distance between the focus and directrix
of a parabola is half of the length of the
latusrectum.
~ L.R.= 2(Length of the

1 from(3,3)on3x—4y—2=0)
9-12-2

=>L.R.=2‘— =2
V9 + 16
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(©
We know that the general equation of second
degree represents a rectangular hyperbola, if
A# 0,h? > ab and Coeff. of x? + Coeff.of y2 =0
Therefore, the given equation represents a
rectangular hyperbola, if
A+5=0ie.A=-5
(9
The coordinates of R are (at1 ty,alty +t3))
As it lies on x-axis.
caltytt) =0t =—t
Now,
Area of APQR

at,t, 0 1
2at; 1
2at, 1

= Absolute value of = | at?
at?

1
=3 |2a%t t,(t; — ty) + 2a%t,t,(t; — t,)]

= 2a®|t;t, (¢, — t5)|
= 2a®|t;t,(—t; — ;)]
= 4a’t,t?
(@)
In a circle AB is as a diameter where the
coordinates of A are (p, q) and let the coordinates
of B are (x;,y,)
Equation of circle in diameter form is
—px—x)+ G-y —-y)=0
=>x? —(p+x)x+y*— 01— @y +px; +qy
=0

Since, the circle touches x-axis

y=20
= x*—(@+x)x+px;+qy; =0
Also, the discriminant of above equation will be
equal to zero because circle touches x-axis

(p +x1)* = 4(px1 + qy1)
= (x; —p)* =4qy,
Therefore, the locus of point B is (x — p)? = 4qy
(b)
The given equation can be written as
(x=2)*=3(-2)
The directrix of this parabola is given by
y—2=-3/4=>y=5/4
()

We know that angle between two asymptotes of

2 b
2 =1is2tan"! (—)
b a

[t = —t4]

xZ
the hyperbola prie

2
=1,

Equation of given hyperbola is :—Z s

Here,a =4 and b =3
~ Required angle = 2 tan™?! (2)
(b)

787

788

789

790

L 4
[tis given thatae = 4and e = :

~a=5
16
Now, b? = a?(1 — e?) = b? = 25 (1 _E> =9
. . . x%  y?
Hence, the equation of the ellipse is =t5= 1
(d)

Let the family of circles passing through origin be
x> +y2+2gx+2fy =0

They intersect circle x? + y? + 4x —6y — 13 =0
Orthogonally

So, 2g(2) — 2f(3) = —13

Hence, locus of (—g, —f) is

—4x +6y+13=0

=>4x -6y —13=0

(d)

We know that the angle of intersection of two
circles of radii r; and r;, is given by

r24ri—

d? . .
cosf = , where d is the distance between

2T1T2
their centres.
Here,ry = 2,1, = V2 andd =2
4+2-2 1 _
2X2 xﬁ_ﬁ:g B

. 9 j— T
s COSU = 4

(d)
Equation of the tangents at P(a sec 6, b tan 8) is

X y
—secf—=>tan0 =1
a b

~ Equation of the normal at P is

ax + b cosec 0y = (a® + b?) secH ...(J)
Similarly, the equation of normal at
Q(asecd,btan d) is

ax + b cosec ¢ y = (a® + b?) sec P ...(ii)
On subtracting Eq. (ii) from Eq. (i), we get

_a’+b*>  sec®—secd
Y= "h  "CcosecB — cosec ¢
2 p2 sec O—sec(=—-0
Sothatk:y=a+b G n)

b .cosece—cosec(z 6)

B a’® + b? secB — cosec O

b cosec ©® —sec O

a® + b?
b

(a)
Centre of circle must on negative x-axis for that A

must be positive as centre of circle is (=2, 0)
y
y2 =4x

.

» X
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=~ Option (a) is correct

(a)

Let $;=x2+y2—-2x—-2y—-7=0
and S, =x?2+y?+4x+2y+k=0
here, g =-1, fi=-1, ¢;=-7, rn =3
92 =2, f2=1 =k

// D -
(e
Equation of common chord is §; =S, =0
> 6x+4y+7+k=0 ..(I)
200192 + fif2) =1ty
2(2-1)=-7+k = k=1

~ From Eq. (i),6x + 4y +8 =10

Let C;M = Perpendicular distance from

centreC; (1, 1) to the common chord 6x + 4y +
8 =0.

P

.CM_j6+4+&_ 9
B V6 +42 13
Now, PQ = 2PM = 2,/(C,P)? — (C;M)?
9 \* 12
—2 9 (_> I
V13 V13

(b)
Given limiting points are (1, 2), (—2,1)
The mid point is (—%,g)

1-2

1
Now, slope= —— ==
-2-1 3

~ required equation, y — % =-3 (x + %)

= 3x+y=0

(9

Clearly, P(1,1/2) is the internal centre of
similitude. Thus, if PT; and PT, are the lengths of

tangents drawn from P to the given circles, then
Length of the common tangent = PT; + PT, = ; +

1_5
2

(9
LetSEx—2+y—2—1 =0
16 = 25
At point (7,6),S; > 0. So two tangents can be
drawn from this point
(9
Let S; =x?+y?2—6x—12y+37=0
and S, =x*+y?—6y+7=0
the equation of common tangent of the two circles
isS$1—=S5,=0
= x?+y%?—6x—12y+37
—(x2+y*—6y+7)=0
= x—y—5=0

796

798

799

800

(d)

The position of the points (1, 2) and (2, 1) with
respect to the circle x? + y% = 9 is given by 12 +
22 =5<9and 2%+ 1% =5 < 9. Thus, both P and
Q lieincide C

The position of the points (1, 2) and (2, 1) with

2 2
respect to the ellipse % + yr = 1 is given by

L 22—1+1>1
"9 4 9
2
And2_+l=@=§< 1’
9 4 36 36

P lies outside E and Q lies inside E. Thus, P lies
inside C but outside E
(a)
Let P(x;,y;) be the point, then the chord of
contact of tangents drawn from p to the circle
x2 +y? =a’isxx; + yy, = a?
xx1 +Yyyq

aZ
>x2+y2—xx;,—yy; =0
Which is the equation of required locus
()
The equation of the tangent at P(a cos 6, b sin 0)

-‘-x2+y2=a2(

ipse 2+ 22— 1is® Ysing =
to the ellipse —5 + 77 =1is— cos® +sin® =1
Length of perpendicular from the focus (ae, 0) on
the ellipse = p

ecosf—1
cos20  sin20
a? b2

3 ab(ecos®—1) ‘
\Jb?%cos2 8 +a? (1 — cos? 0)
ab(ecosb —1)

Va2 — a?e? cos? 0

1—ecosb

=b 1+ecosH —P

b> 1+ecosH

;7_ 1—ecosB
Now, 12 = (ae — a cos 0)? + b% sin? 0
= a?[(e —cos0)? + (1 — e)? sin? 0]
= a?[e? cos? 0 — 2ecos 0+ 1] = a?(1 — e cos 0)?
=>r=a(l—e cosH)

2a bz_ 2 1+ecos®
“r p?2 1-—ecos® 1—ecosB
(b)
Given, e = %and fociis (+1,0)

1
2ae=1=2a==—=2

1
2
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2 _ 201 _o2y=922(1_\_4(3) =
Now,b? = a?(1—e?) =22 (1-1) =4 (%) =3
=~ The equation of ellipse is
X2y 2yt
;4‘;— 1= " + : = 1
(d)

. x2  y?
The equation of a tangent tos—17= 1at
P(asec@,btan ) is%sec@ —%tan@ =1

It cuts the directrix x =

a at Q (g, b (cosec 0—e cote))
e e

e

btan8 — 0
S my = Slope of SP = m
B b sin@
~ a(l—ecos0)
b(cosec 8 — e cot )
and, m, = Slope of SQ = e(aje — ae)

Clearly, mym, = —1
Hence, PQ subtends a right angle at the focus S.
(a)

The equation of any tangenttoy? = 4axisy =
mx + —.

m
If it touches x? = 4 ay, then the equation

a
x’2=4a (mx + E) must have equal roots

= mx? — 4 am®x — 4 a® = 0 must have equal

roots

> 16a’m*=-16a’m=>m=-1 [+m#0]
Puttingm = —1iny = mx + %, we get
y=-—x—aor,x+y+a=0asthe common
tangent

(9

The given equation can be written as
(x+2)?=-2(y—2)
The equation of the tangent at the vertex is
y—2=0 [y = 0is tangent to x% =
—4ay]
(b)

. . x% y2
Equation of ellipse wtTT = 1
Any point on the ellipse is (v/14 cos 0,+/5 sin 8)
- Equation of normal at (v/14 cos 6 ,V/5 sin 0) is
V14x sec® — /5y cosec = 9
It passes through (a cos 26, b sin 20)
= 1414 cos 26 sec & — V55 sin 26 cosec 8=9
cos 20 sin 20
cos®  sin®
= 14(2cos?0—1) —10cos?0 =9 cos O
= 18c0s?0 —9cos0—14 =0
= 18c0s?0 —21cos@+ 12cos0—14 =0
= (3cos0+2)(6cos0—7)=0

=14

805

806

807

808

809

7
= 0=—-—, 0+ ——
cos 3 cos 5
(b)
We have,

y?+6x—2y+13=0
>y2-2y=—6x—13=>(y—-1)%?=-6(x+2)
Clearly, the vertex of this parabola is at (—2,1)
(b)

Given,e = 2, 2ae =8

ae=4 = a=2

b? =a%(e?—1) = b>=4(4-1)
= b?2=12

-~ Equation of hyperbola is

x2 yz .
4 12

(b)

. S x2+y2+42x,-4y,—20 2
Slnce,—l— 1tYy1 1=4Y1 _Zz

S, xP+yZ—dxi+2y,—44 3
= xi+4+y?+14x, —16y; +28 =0

~ Locus of point P is
x2+y?+14x — 16y +28 =0

Centre of the circle is (=7, 8)

(c)

The coordinates of the centres and radii of the
circles are:

Centre  (;(3,4) C,(1/24)
Radius 1 =6 T, = %\/65

We observethatr; —r, < G0, <1 + 15
So, the circles intersect at two points

(a)
The given equation may be written as
X2 2
T =1
< 8
3
X2 y2

Ty e
2 2v2
(%)
On comparing the given equation with the

. x2 2
standard equation = — —
a b?

a? = (ﬂ)z and b? = (2\/5)2

=1, we get

V3
-~ Length of transverse axis of a hyperbola
42 8V2
=2a=2X—=—
YERRE]
(a)
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Given, 3x —1)2 = -4 (9y + 2)

)
Hence, the vertex is (5 ,?)

(b)
Let LSL" be alatusrectum through the focus

x2

2
S(ae, 0) of the hyperbola prie % = 1. It subtends

60° angle at the other focus S”(—ae, 0)
We have, 2LS"' L' = 60°

~ 2LS"S = 30°
v/
2
tloe L)

3(' | e » o S(ae,g()
S’ (-ae, 0) 4a, 0) C(0,0) \ A(a, 0)

a® p? Y
In ALS" L, we have

., LS

tan 30° = 7S

1 b?/a
=z ﬁ ~ 2ae

1 b?
= V3 ~ 2a%e

1 e*-1
= ﬁ 2e
=>V3e?—2e—-V3=0>(e—V3)(V2e+1)

=0=>e=+3

(a)
Using the result a;a, = b;b,, we get
Al=-1.-2
> A=2
(b)

Given equation of circle isx? + y? = r2. Let any
point on the circle is P(r cos 8,7 sin 8) and let the

coordinates of centriod of the triangle be («, 8)
Y

B0, r)
P(rcosy,r sing)
A(r, 0)

r+7rcos0

Then, a =
3

r 0 r
= = =q ——
3COS a 3

814

815

r+7rsin@

and f = 3

T p r
> = Ry J——
3sm B 3

r\2 e 12
Now, (a ~3) +(/3—2§) =S
=~ The locus is (x - g) + (y - g) = (g) which is
a circle
(d)
Let the general equation of circle be
x2+y?+2gx +2fy+c=0 ..(i)
It cuts the circle x2 + y2 —20x +4 =0
orthogonally, then
By the condition, 2(g,g, + fif2) = ¢1 + ¢
2(-10g+0xf)=c+4 > -20g=c+4 ..(iD)
« Circle (i) touches thelinex = 2 orx + 0y — 2 =
0
-~ Perpendicular distance from centre to the
tangent=radius

-g+0-2
T e Ve

=>(@g+2)2=g’+f*-¢
>g2+4+4g=g*+f*—-c¢

> 4g+4 = f2 —c ..(iii)

On eliminating ¢ from Egs. (ii) and (iii), we get
—l6g+4=f2+4 > f>+16g=0

Hence, the locus of (—g, —f) is y?> — 16x = 0
(replacing - f and - g by x and y)

(b)

Let P(x;,V,) be a point on the circle x? + y? +
2gx+2fy+c=0.

Then, the length of the tangents drawn from
P(xq,y1) to the circle

x>+ y2+2gx+2fy+csinfa+ (g?+

f?) cos? a = 0is given by

PQ = PR

= PQ

=\/xf+ylz+2gx1+2fyl+csin205+(gz+f2

= PQ =—c+csin2a+ (g2 + f2) cos? a

= PQ =+g?+f?—ccosa

The radius of the circle
x2+y*+2gx+2fy+csinfa+ (g% +
f?)cos?a =0,is

AN
" (1)
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818

819

CQ =CR
= CQ =+/g?+f% —csin2a— (g% + f2) cos? a
= (CQ = {W}sina
In A CPQ, we have
cQ {W}sina
S PQ {m}cosa

=tana=>0=a
Hence, ZQPR =2 «
(@)
X1+Xx,

The mid point of the chord is (T,yl;zyz) The

equation of the chord in terms of its mid point is

o (25) +y (55) =2 (25) (43)

tan @

[+ T = 5]
X
+—2 =1
X1t X2 YVity,
(b)

Given,y =atana +a

Condition for tangency is a® = a?(1 + tan? a)

[+ ¢* =a*(1+m?)]

= secla=1

= cosla=1

(9

Let P(x;,y,) be a point on x? + y? = 4. Then, the
equation of the tangentatPisx x; + yy; = 4
This meets the coordinate axes at A(4/x1,0) and
B(0,4/y1)

Obviously (a) and (b) are not true

Let (h, k) be the mid-point of AB. Then,

B 2k 2 2 2

= —_— = — —_— —_ —

X1’ Y1 1 5'y1 k

since, (x1,y;) lieson x% + y%2 = 4

4 4 1 1
--ﬁ+k—2:4:>ﬁ+ﬁzl
Hence,thelocusof(h,k)isx—12+y—12=1,i.e.x2+
y2 = x2y?

(a)

Since the circle touches both the axes and the
straight line 4 x + 3 y = 6 in first quadrant.
Therefore, coordinates of its centre are (a, a) and
radius = a, wherea > 0

Since 4 x + 3 y — 6 = 0 touches the circle
7870  tas7a-6=45 32

S =Ta = a — =+45a=>a=3,=
V16 +9 2

Since (0,0) and (1/2,1/2) lie on the same side of

the line 4 x + 3 y = 6 whereas (0,0) and (3,3) lie

on the opposite side of the origin. Therefore, for
the required circle, we have a = 1/2. Hence,
equation of the required circle is

1\2 1\2
(x-3) +(-2)
12
=(§) or,4x?>+4y?—4x—4y

+1=0
820 (d)
Since circle touches the x-axis and y-axis at points
(1, 0) respectively.So, centre of circle is (1, 1)and

radiusis 1
M

N

(1,0

1

y
Hence, equation of circle is
x-D*+@-1D*=1°
= x2+y?—-2x—-2y+1=0
(b)
Shortest distance between two curves occured
along the common normal
Normal to y? = 4x at (m?,2m) is

821

y+mx—2m—m3=

2
Normal to y? = 2(x — 3) at (m7+ 3, m) is
m3
y+mx—-3)-m——=0

2
Both normals are same, if —2m — m3 = —4m —
Im3
2
>m=0,+2
So, points will be (4,4) and (5, 2) or (4, —4) and
(5' _2)
Hence, shortest distance will be
Vi+4=+5
822 (b)

Given equation can be rewritten as
x? —3)2
i D
5 9
ez 11 a? _ | 5
ne= bz 9

2
> e==

3

823 ()
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827

Given equation of circle can be rewritten as
2 23
x“+y —Ex+3y+1=0

Whose centre is (

and radius, r = /E'i_ - — \/7
297‘[

Area of circle = nr?

= Area of required c1rcle— 2 X %’T = 2%”
Let R be the radius of required circle
R2 = 29
-8

Now, equation of circle is (x - %)2 + (y + 2)2 =
29

8

= 16x% + 16y2 —24x + 48y —13 =0

(@)

Equation of normal to the hyperbola at the point
(5secH,4tan 0) is

5xcos®+4ycot® =25+16 ..(i)

This line is perpendicular to the lie 2x + y = 1.

y mm, = —1
—5cos0
— ) (-2)=-1
:< 4 cot® >( )
= sinB = 2
sin@ = z
4 _A21
cosf= [1-— E = +?
and cot0 = ?%
from Eq.(i)
V21 4y21
S5x—— =
5 2
= V21(x — 2y) = 41
(d)
Given, y2 =18x ..(0)

According to the given condition
y = 3x

From Egs, (i) and (ii),

(3x)? = 18x [form Eq.(i)]

= x2=2x > x=0,2

= y=04%16

(c)

Using the result (C,C,)? = r# + r#, we get
(2-5)2+B-6)2=1r%>+1?

= 2r? =18

828

830

831

832

=>r?2=9

>r=3

(9

Let R(h, k) be the point of intersection of tangents
drawn at P and Q to the given circle. Then, PQ is
the chord of contact of tangents drawn from R to
x% + y? = 25. So its equation is

hx +ky—25=0 (D)

it is given that the equation of PQ is
x—2y+1=0 ..(ii)

Since (i) and (ii) represent the same line

S K T s ask=50
1T -2 1 T
Hence, the required point is (—25,50)
(b)

Since, the coordinates of foci of hyperbola are
(=5,3)and (7,3)

~ 2ae=7—(=5)=12

12 x 2 _ 4 3/2
. — o=
T 3%2 e /2]
= |1+ b = 2 1= b
B a2 4 16
= b% =20
2
Hence, length of latusrectum = % = z><420 =10
(d)
A = (acos0,bsin0)
B = (acos(6+a),bsin(6 + a))
C = (acos(6 + 2a), b sin(6 + 2a))
A = Area of AABC
1 1 acos 0 bsin®
=—[1 acos(0+a) bsin(®+ )
211 « cos(0 + 2a) bsin(6 + 2a)
= 2ab sin? (E) sina
2
A(a) = absina(1l — cos a)
a
== (2sina — sin2a)
AN(o) =0
=>cosa=1
Orcosa = —=
2
cosa =1givesA=0
coso = — % gives maximum value of A= %5 ab
(9

Given, vertex of parabola (h, k) = (1,1) and its
focus(a+ h k) =@B,1)ora+h =3
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834

835

836

a=2

Since, y-coordinate of vertex and focus are same,
therefore axis of parabola is parallel to x-axis.
Thus, equation of parabolais (y — k)? =

4a(x —h)=> (y—1)2=8(x — 1)

(<)
. 16 .
The equation of the tangent at (4 cos ¢, 7sin q>)

to the ellipse 16x? + 11y? = 256 is
16

16(4 cosd)x + 11 (—sin ) = 256

(4 cos d) NeE ¢y
= 4x cos ¢ +\/Hysinq) =16
This touches the circle (x — 1)% + y? = 42
) 4cosd—16

16 cos? ¢ + 11sin2 ¢
= (cosp —4)? = 16 cos®> ¢ + 11sin? ¢
= 4cos’p+8cosp—5=0
= (2cosp—1)(2cosp+5)=0

( cosd # g)

=4

:cosq):%:q):i%

(9

Here, g, =1, fi=k, ¢, =6

and g, =0, f, =k, c;=k

Since, circles intersects orthogonally
20192 + 2fifs = c1 + ¢

=> 0+2k*=6+k

= 2k’—k—-6=0

3
= k=2,—=

2
(@)
The equation of the asymptotes of the hyperbola
3x2+4y? +8xy —8x—4y—6=0
is 3x2 +4y2+8xy—8x—4y + 1=0.
It should represent a pair of straight lines.
~abc+2fgh—af?—bg?—ch?>=0
3:4:1+2-(—2)(—4)4 —3(-2)%? — 4(—4)?

—24)? =0

= 1214+56-12-56—-161 =0
=>—-41-12=0
= A=-3
-~ Required equation is
3x2 +4y2+8xy —8x—4y—3=0
(d)
If (x4, y1) is the mid point of the chord of the
circle, x> + y? — 4x = 0, then its equation is

xx, +yy; — 2(x + x1) = x2 + y? — 4x,;
Putx; =1,y; = 0,we get

x+0-2(x+1)=1>+0—-4

837

838

839

840

841

842

=>x=1

(9

The required circle is

x? +y2—a2+/1(x—g) =0
2

= 0]
This passes through (2a, 0)

[Using:S + A L

a2z 2o (39, __
~4da a® + > A=0>1=-2a

Hence, the required circle is

a
x2+y2—a2—2a(x—5) =0
>x2+y2—a?—2ax+a’=0

>x2+y2—2ax=0
(d)
The point (1 + cos 6, sin @) is an interior point of
the circle x2 + y2 =1
~(1+4+cosB)? + (sinf)?2—-1<0
=>1+4+2cosf <0

1
= cosf < —§=> 0e2mn/3,4m/3)
(@)

(x, ) is the set of points equidistant from point
(2,3) and the line 3x + 4y — 2 = 0. So the given
equation represents a parabola

(@)

Given, x2 + y2 — 2x — 6y — ~

-=0

3

The centre of this circle is (1, 3)

Also, two diameter of this circle are along the
lines3x+y=ciandx —3y =c,

These two diameters should be passed from (1, 3)
&~ ¢cg=6and c, =—8

Hence, ¢;c, = 6 X (—8) = —48

(c)

We have,

g A1 7 L 413
é1 18 18 oM&2=1T577
2ef+ef=3

(c)

Now, radical axis of circles §; and S, is

$1—5=0

= x*4+y?l—6x—6y+4—x*—y*+2x+4y
-3=0

= 4x+2y—1=0 ..(I)

Radical axis of circle S, and S5 is

S, —S3=0

= x24+y2—-2x—4y+3—x%2—y%—2ky -2y
-1=0

> (Q+2k)x+6y—2=0

For existence of radical centre

..(ii)

Page|175



843

844

845

846

847

848

4 2
|2+2k 6|¢0
= 24-212+2k)#+0 = k#+5

(d)
Given equation of ellipse is
X2 y?
ER
3 4

The equation of tangents in slope from is

R e
y=mxt |gmi+o

1 1
Slope of tangents are TR
] _+1 4 5+5
TYEERYE 97
= +1 +\/E
=T—XT—
y 73 6
(9

Given circle is x? + y? = a? and pointis (h, h)
~ Equation of tangent at (h, h) is

a2

xh+yh=a* = y=—-x+ n

=~ Slope of the tangent is —1
()

The equation of ellipse can be rewritten as

2 92
(x+1) +(y 2) _

9 5 1

. 2
3

5 [+ a> b]

Fociare {(—143.2), 2} e, (1,2) and (-3,2)

(9

Ifx = asin?t = y? = 4a(asin?t)

=y = F2asint

=~ Option (c) is correct

(a)

Since, the semi-latusrectum of a parabola is HM of
segments of a focal chord

. 25P-S 2x3x2 12
~ Semi-latusrectum = P50 _23x2 _ 12

SP+SQ ~ 3+2 5
= Latusrectum of the parabola =2 X semi-
latusrectum

24
T 5
(d)

In given options x> — y? = 0, does not represent a
hyperbola

849

850

851

852

853

854

(a)

Given parabola is

2x2 =14y

2:

= x 7y

7
Here, a = "

=~ Equation of dierctrix is

7
Y=g

(c)
We know that the angle between the asymptotes

Y’ 1 -1(k
2 = lis2tan (a)
Here,a = 1and b =+/3

~ Required angle = 2tan~*(3) = 2 /3
(b)

It is given thate = %ae =2

2
of the hyperbola z—z -

Therefore, a = 4

b2 = q%(1 — e?)
= b? =12
. . . x%2 y2
Thus, the required ellipseis —=+==1
16 = 12
(<)

The equation of the tangent at P(3, 4) to the circle
x% + y? = 25is3x + 4y = 25, which meets the

coordinate axes at 4 (%, 0) andB (0, %) If O be

the origin, then the AOAB is a right angled

triangle with OA = % and OB = 245

25 25
Tx =
3 4

Area of the AOAB = % X 0A X OB = % x
625

24

(d)

The equation of the circle passing through the

points of intersection of the lines 2x + 3y —6 =0

and 9x + 6y — 18 = 0 with the coordinate axes is

(2x+3y—6)(9x+6y—18) —(2x 6+ 9 x3)xy
=0

=>x2+y2—-5x—5y+6=0

The coordinates of the centre are (5/2,5/2)

(9

Let the slopes of the two tangents to the

hyperbola

x2 y2

C
1 be cm and —.
a? b2 m
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The equations of tangents are
y = cmx +Va?c?m? — b? ..(i)
And my — cx = Va2c? — b?m? ...(ii)
On squaring and subtracting Eq. (ii) from Eq. (i),
we get
(y — cmx)? — (my — cx)?
= a%c*m? — b? — a%c? + b*m?

= (1 -m?)(y? — c?x?) = —(1 —m?)(a®c? + b?)
= y2+b%=c?x%—-a?
()

Given equation can be rewritten as.
(y—2)2=12x
Here, vertex and focus are (0, 2)and (3, 2)

=~ Vertex of the required parabolais (3, 2) and
focus is (3, 4). The axis of symmetry is x = 3 and
latusrectum= 4 X 2 = 8

Hence, required equation is
(x—=3)*=8(y—2)
= x2—6x—8y+25=0

(d)

The equation of tangent to the parabola

2_4 i = + —
= 4X 1S mx
y y

This is also the tangent to parabola x? = —8y
1

. x?2=-8 (mx + —)
m

= mx? + 8m?x + 8 = 0 has equal roots

= 64m*=32m [~ D = 0]

-~ Equation of tangentisy = %x +2

(©

Here centre (—2, 2) and radius is 2

Hence, both coordinates and radius is same, so it
touches both axes

(©

The centre of the circle is the point of intersection
of the given diameters 2x — 3y = 5 and 3x —

4y =7

Which is (1, —1) and the radius is r, where nr? =

859

860

861

862

154
= r2 154><7 = 7
ré = —_ r =
22

and hence, the required equation of the circle is
x-1D2+@+1)2=72
= x2+y?—2x+2y =47
(9
Equation of an ellipse is
16x% + 25y% = 400
X2 y?
= E + E =1

Here, a® = 25 and b? = 16
But b? = a?(1 — e?)
16
216=25(1—-e?))=>—=1-—¢?
25
9 3

2:— = —
=e 25=>e 5

Now, foci of the ellipse are (3, 0)
(9

. . . . x?  y?
Given equation of ellipse is Tt = 1

Here,a’? =4,b>=9=b >a

VE
~4=9(1—-e?)>e ==
Distance between the directrices = %
_ 2xX3x%X3 _ 18

V5 V5
(b)

Any point on the ellipse is P(3 cos 0, 2 sin 6)
Equation of the tangent at P is

X y .
—cos 0 +§sm9= 1

3
Which meets the tangents x = 3and y = —3 at
the extremities of the major axis at T (3, 2(18_1—;0;6))
/(3 2+cos0)
andT ( 3, sin @ )
Equation of circle on TT' as diameter is
2(1 — cos 9)
-3)x+3)+|ly——77
(x=3)(x+3) (y prm— )(y
2(1 + cos 6))
—— ) =0
sin©
= x? +y2—iy—5=0
sin®
Which passes through (v/5, 0)
(@)

Let y = myx and y = m,x be a pair of conjugate
X

2 2
diameters of an ellipse = + y—z = 1 and let
a b

P(acosB,b sinB) and Q(a cos ¢, b sin d) be ends
of these two diameters. Then,
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b2

mim, :—;
bsin6—0 bsing—0 b?
acosG—Oxacosq)—O:_ﬁ
= sinBsin¢d = —cos B cos P
=cos(0—d)=0
s
:>9—¢=i§
863 (b)

Given lines are 3x —4y + 5 = 0 and 3x — 4y —

% = 0, which are parallel to each other

9
54= 19
. Perpendicular distance, d = 2| =—
p V32442 10
. . d 19
~ Radius of circle= 250" 0.95

864 (c)
The equation of the tangent at (2 sec 8, 3 tan 8) is

X
—secH —%tan@ =1

2
Itis parallel to the line3x —y +4 =10
3secH 3 ing 1 9 =30
=3= =—>=0 = °
2tané sl 2
865 (b)
Circle through the points (0, 0), (a, 0) and (0, b) is
x> +y*—ax—by=0
. a b
Its centre is (5' E)
866 (c)
In centre of circle is (¢, @) and radius is a, then
equation of circle is
r2 —2crcos(0 — a) = a? — c?
Here, centre (2, %) and radius 3
= Equation of circle is 72 — 2 X 2r cos (9 — g) =
32 — 22
= r?—4rsin@ =5
867 (c)

Let the equation of circle be

x> +y2+2hx+2ky+c=0 ..(i)
The locus of whose centre is to be obtained, since
the circle cuts

x> +y2+4x—6y+9=0 ..(i0)

And x%+y% —4x+ 6y +4 =0 ..(iii)
Orthogonally, then

2h(2) + 2k(-3) =c+9
=>4h—-6k=c+9

And 2h(—=2)+2k(3) =c+4

= —4h+6k=c+4

On solving Egs. (iv) and (v), we get
c+9=-c—4

= 2c =—-13 ...(vi)

On putting the value of ¢ in Eq. (iv)

868

869

870

871

872

=>8h—12k =5 ..(vii)

Centre of the given circle is (—h, —k)

-~ Locus of (—h, —k) from Eq. (vii) is

8(—x) —12(-y) =5

=>8x—-12y+5=0

(b)

Given common tangents are 2x — 4y — 9 = 0 and
2x — 4y + g = 0 which are parallel

-~ Diameter=distance between tangents
= distance between parallel lines

CJea—al |79
VaZ+ b7 2+ (4)2

L

325

Radius=%
(a)
Given,x? +2x—3 =10
= x;=—-3x,=1
and y?+4y—12=0
= y1=-6 Y2 =2

~ Points are P(—3,—6) and 9(1, 2)
Since, P and @ are end points of a diameter
~ Centre=mid point of PQ

_(—3+1—6+2)_ 1 —2
B 2 2 =(1-2)

(d)

Since, the line y = x — 1 passes through focus
(1,0)

= y = x — lis afocal chord

So, angle between tangent is %

(b)

We have,

x2—4x—8y—4

>x—-2)2=8(u+1

Thus, the coordinates of the focus are given by
 x? = 4ay has its focus

—2=0, 1=2
X y+ at (0,a).Here,a = 2

>x=2y=1
Hence, the coordinates of the focus are (2,1)
(b)

Let the equation of line be y = mx + c.If this line
touch the parabola y? = 8x, then

y=mx+_

This line also touches the circle x? + y? = 2, then

radius = perpendicular distance from centre (0,0)
to the line
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0+0-=
m

V2= V1 + m?

=

> m?’(1+m?)=2=>m=1
=~ This required equation of tangent be
y=x+2

(@)
Let (h, k) is mid point of chord.
Then, its equation is
3hx —2ky + 2(x+ h) —3(y + k)

= 3h? — 2k? + 4h — 6k
= x(3h +2) + y(—2k — 3)

= 3h? — 2k? + 2h — 3k
Since, this line is parallel to y = 2x.
~ 3h+2
" 2k +3
>3h+2=4k+6 >3h—4k =4
Thus, locus of mid point is 3x — 4y = 4.
(b)
The centre of given circle is (—g, —f)
If the given line ax + by + ¢ = 0 is normal to the
circle, then it passes through the centre of circle.
ca(=g)+b(—f)+c=0=>ag+bf—c=0
(@)
Clearly, C, being the mid-point of AA”, has the
coordinates (1,1). Also, slope of AA" is 0. So, AA"”
is parallel to x-axis. Thus, the axes of the ellipse
are parallel to the coordinate axes. Let the
equation of the ellipse be

2 2

GO O

=2

Now,

AA" =10=>2a=10=>a=>5

Since x — 2y — 2 = 0 is a focal chord. Therefore,
ae—2—-2=0=>ae=4

Now,

b?=a?(1—e?)=25—-16=9

876

877

878

879

(x—1)2

Hence, the equation of the ellipse is +
-n? _ 1

9
(9

Given equation can be written as
25
24 (xz —5x + T) +9(y? — 10y + 25)

+225—-150-225=0

(x‘g)z N (y—57?

= 150 150 =1

24 9
ez |1 az_ " 9 15
e bz~ 24~ |24
(b)

Any normal to the parabola y? = 12xisy + tx =
6t + 3t3.Itis similar to theliney + x = k
=>t=16t+3t>=k
26(1)+3(1)3=kork=>9
(b)
Given equation of circles are
x2+y?+4x+8y =0 ..(i)
and x%+y?+8x+ 2ky =0 ..(ii)
for circle (i),
centre, C; = (—2,—4)
and radiusr; = V4 + 16 — 0 = /20 = 2/5
for circle (ii),
centre, C, = (—4,—k)
and radius, 7, = V16 + k2 — 0 = V16 + k2
given circles touch each other externally

GGl =+,
> /(2447 + (—4+ k)2 =2V5+/16 + k?
= 4+4+16+k*—8k

=20 + 16 + k? + 4V5/16 + k2
= —16 — 8k = 4516 + k2
= —4— 2k =516 + k2
= (4 +2k) = (\/5/16 n kZ)2

= 16 + 4k? + 16k = 5(16 + k?)
= k?®—16k+64=0

=>(k-8)2?=0
= k=8
(b)

The circles will touch each other if the length of
the common chord is zero i.e.
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880

881

882

883

884

J4c2—2(a—b)2=0>2c? = (a—b)?
>a-b=+V2¢
(a)

We know , if P is any point on the curve, then sum
of focal distances=length of major axis

=SP+S'P=2a=2(5) =10

(@)
Ify = mx + 1, touches the parabola y =2= 4x,
thenc=2 = 1=-=m=1
m m

(b)
Given, 2a = 8 and 2ae = 10
D em 10 5

e= g =

2 _ 20,2 4y _ 254\ =
Now, b? =a? (e 1)—16(16 1)—9

= b=23

2b?

Hence, length of latusrectum = - 23

4

9
2

(b)

The equation of the circumcircle of the rectangle
is

x(x—4)+yly—-3)=0

2

3
:>x2+y2—4x—3y:0:>(x—2)2+<y__)

2
5\ 2
-(2)
The equations of the tangents to this circle which

are parallel to the diagonal joining (0,0) and (4,3)
are

- Slope the

9
16 [tangent = 3/4

ie.6x —8y+25=0
(b)

2
Given,y=4x+cand%+y2 =1

Condition for tangency,
c? = a’*m? + b?
vc?=4(4)2+12

= ¢2 =65

885

886

887

888

=>c=ix/§

Hence, for two values, of ¢, the line touches the
curve

(a)

The equation of a tangent to the parabola y? = 4x

is=mx + % . If it passes through (—2, —1), then

1
—1=-2m+—=2m?>-m—-1=0
m

1
mq +m2 =§,m1+‘m2=—§

mq{—m
Now, tana = + ——=%
1+mym,

\/(m1 +m;)? — 4mym,

==
1+mum,
J1/4+4/2
1-1/2
(<)

We know that, the locus of point of intersection of
two perpendicular tangents drawn on the ellipse
is x? + y2 = a? + b?, which is called director
circle

yZ

Given equation of ellipse is %2 = 1
Here, a® = 9,b? = 4

~ Locusis x% + y? = a? + b?
=>x*+y*=9+4

>x2+y2=13

(<)

Centre of required circle = (3, —4)

Radius of required circle=5+1=6

=~ Locus of circle is

(x—=3)2+(+4)?=36
=>x2—6x+9+y>+16+8y =36
>x2+y?—6x+8y—11=0

(a)

The equation of a line passing through (5,0) and
perpendiculartox +y =0,isx —y =5
Clearly, it cuts y-axis at B(0, —5)

# AB = /5% + 52 = 5\2
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889

890

891

892

Y
x*+y2=25
X' X
0 A(5,0)
B(0, -5)
y+x=0
¥

(a)
Let y = x + c is parallel to the given line. Since, it
is a tangent to the given hyperbola

c?=3-2 > c=4%1
So, required tangentsarey = x + 1

(c)
Any tangent to x* = 4y is of the form

1
x=my+a

Therefore, y = 2x + k or, x = %y — g will be a

tangent to x? = 4y,

if

1 1k _ k B
m——anda——zzl——zﬁk——él
(b)

Equation of line is

X,y _ .

2 + P 1 (1)

Let P be the foot of the perpendicular drawn from
the origin to the line whose coordinates are

(x1,51)
Since, OP 1 AB

y
|

B(0, b)

P(x1, 1)

A(a, 0)
> X

0,0)0
~Slope of OP XSlope of AB = —1

- () -
= by, = ax; ..(iQ)

Since, P lies on the line AB, then

(d)

Y
a b
= bx; +ay, =ab ..(iiQ)

From Eq. (ii) and (iii), we get

1

ab? q a’b
X{ = ———— anh =—
17 a2 4 p2 r1 a? + b2
2 2 ab? 2 azp 2
Now, xXi+yi = (a2+b2) + (a2+b2)
a’b* a*b?
2 2
= x7 + = +
1Th (az + b2)2 (a2 + b2)2
21202 2
a“b~(a + b°)
2 2
=>x1i t+ =
1T (az + bZ)Z
=>x2 +y2 = —asz
LY =z 1 b2y
2 2 1
:xl +y1 = 1 1
pER

But % + bl—z = 61—2 (given)
-t ayi= o

Thus, the locus of P(x4,y1) is
x% 4 y? = ¢?

Which is the equation of circle

Let P(a cos 6, b sin 8) be any point on the ellipse. The equation of the tangent at P is

X y .
—cosf +=sinf =1
a b

It cuts the linesx = aand x = —a at
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893

894

895

896

b(1 — cos09) b(1 + cos 6)
Lla,———— ) and L' | —a, —————
sin @ sin@
b(1—cosb b(1 + cos @
~ AL = Q and AL = g
sin @ sin@
= AL - AL = b?
(o)

The equation of the normal at (at?,2 at) is

tx +y =2at + at?

Clearly, its slope is —t

(9

Let C(h, k) be the centre of the circle passing
through the end points of the rod AB and PQ of
lengths a and b respectively. CL and CM be
perpendicular drawn from C on AB and PQ
respectively. Then, CA = CP (radii of the same

circle)
:>k+az—hz+b2 ("AL—a dMP—b)
4 g \“orTA ~2
= 4(h? — k?) = a® — b?
0
b C(h. k)
P ul
A4\ B
vy L

Hence, locus of (h, k) is 4(x? — y?) = a® — b?

(d)

Given circles are x> + y2 — 2x + 8y + 13 = 0 and
x2+y?—4x+6y+11=0

Here, C; = (1,-4),C, = (2,-3)

> rn=V1+16—13=2

And 1, =V4+9-11=+2

Now, d=C,C, =/(2—1)2+(=3+4)2 =12
|d> =1 —17| |2—4-2] 1

C2x2x%xN2 2

s cosO =
2nr

= 0 =45°
(b)

We know that the equation of the normal at
2

2

(x1,y1) to the ellipse % + % = 1is given by

2 2
ﬂ _ b_y — aZ _ bZ

X1 Y1
The equation of the ellipse is

2 2 x? y?

9x* + 16y~ = 180:>—+§= 1

20
4

The equation of the normal to this ellipse at (2,3)
is

897

898

899

900

> respectively

20 45
7x—ﬁy:20
45 . a’x b%y
7 [Usmg.x—l—z
=a2—b2]
15 35
=>10x—7y=7=>8x—3y=7
(9

Given equation of parabola is y? = 4ax
Let the coordinates of B are (at?, 2at)

YA
B(at?, 2at)
DN
(0,0)4 \i c X

Slope of AB = %
Since, BC is perpendicular to AB

So, slope of BC = —%

Equation of BC isy — 2at = —%(x — at?)

This line meets to the x-axis at point C

Puty = 0 = x = 4a + at?

So, distance CD = 4a + at? — at? = 4a

(9

Focal distance of any point P(x, y) on the ellipse is
equal to a + ex

Here, x = a cos 8. Hence, SP = a + aecos 8 =
a(l+ ecosB)

()

Given equation of curve is y? + 2xy + x? + 2x +
3y+1=0

Here h? = ab, therefore the given curve is a
parabola. The position of the point (1, —2) with
respect to the parabola is obtained as (—2)% +
2D+ (D2 +2(D+3(-2)+1=-2<0
Since, point is inside the parabola therefore no
tangent can be drawn to the parabola

(9
Now taking option (c).
t -t
Letx = a2— = %x =et+e7t ..(D)

And %y =et —et ..(iD)
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901

902

903

904

905

On squaring and subtracting Eq. (ii) from Eq. (i),

we get
4x%  4y?
e,
a b2

X2 y2
2l
(c)

Let the other end be (¢,3 — t)

So, the equation of the variable circle is
c-Dx-+-Dly—-3+t)=0
= x2+y?—-(1+t)x—@A-t)y+3=0
=~ The centre («, f) is given by

1+t 4—t 2a + 2 5
= = = =
a > > a B
Hence, the locusis 2x + 2y =5
(b)

Let the points be A = (2, 2)andB = (3, 3). Since
the circle passing through these points, so they
satisfy the equation of the circle.

Now, taking option (b),

Let S=x>+y2—-5x—5y+12=0

At A=(2,2)

22422 -5(2)-5(2)+12=0

At B =(3,3)
324+33-53)-5(3)+12=0
(d)

The equation of parabola can be written as

(y+2)*=—-4 (x—%)

= Y?=-4X WhEI‘EXZX—%,Y =y+2
An equation of its directrixis X = 1

. . o 3
~ Required directrix is x = 3

(b)
Here,a =5,b =4

~Required sum=a + b
=9

(d)

Given parabola y? = ax

. 2 a .

e,y = 4(Z)x ..(D)

let point of contact is (x1, y;), then equation of
tangent is

a
Yy, = E(x + x1)

Here, m = -~ = tan 45

V1

906

907

908

909

910

a 1 a
= — = = = —
29, Y173

From Eq. (i), x; = %

-~ Point of contact is (%, %)

(b)
y = mx + cis tangent to x% + y? = a2, if
c=4+J1+m?2
Since, y = —% + % is tangent to x? + y? = a?, if
1 a
—=+—4/12 +m? [ c=ay(1 +m2)]
m m

1
= PP=m?=—

a

. . 1

Hence, locus of point ([, m) is x? + y? = =
(b)

Given equation can be rewritten as

(-1 (+2? _

16 9 1
. [16+9 5
T 716 3
(d)

Since, the semi latusrectum of a parabola is the
harmonic mean between the segments of any
focal chord of the parabola.

~ lis the harmonic mean between b and c.

2bc
Hence, | = —
b+c

(b)
. . . x%  y? .
Given ellipse is = + = = 1 whose are is T ab. The
a b
auxiliary circle to the given ellipse is x? + y? = a?
whose area is wa?

Given that, ma? = 2mab = a = 2b

Now, eccentricity of ellipse

bZ
= 1_;
|, V3
- bz 2
(b)

Mid point of (4, 0) and (0, 4) is (2, 2)
Required distance= \/(2 —0)2+(2-0)2
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912

913

914

915

916

— V8
=22

(<)

If mid point is given, then equation of chord is T =
S1

woxx, +yy; —a? =x} +y? —a?

= xxy +yy: = x{ +yi

(<)

The equation of any tangent to y? = 8x is

y=mx+—

If it passes through (1,3), then
2
3=m+a=>m2—3m+2 =0=>m=12

Let 6 be the angle between the tangents drawn

from (1,3). Then,

_| 2-1 | _1_ .1
Tlix2x1l 37 ¢TRR 3

tan 0
(9
The centre and radius of given circle are (3, —2)
and 5 respectively
The equation of a line parallel to 4x + 3y +5 =10
is4x+3y+1=0

4><3+3><(—2)+l‘_5

N7

= 1=19,-31
-~ Equation of tangents are
4x+3y+19=0and 4x+3y—-31=0
(a)
Since, asymptotes 3x — 4y = 7and 4x + 3y = 8
are perpendicular, therefore it is a rectangular

hyperbola, so eccentricity is V2.

(d)

The length of tangent from the point (1, 2) to the
circlex? +y?+x+y—4=0is
Vi+4+1+2-4, ie?2

And the length of tangent from the point (1, 2) to
the circle

3x2+4+3y2—x—y—k=0is
V3+12-1-2—k ie, VI2—k

‘ 2 4
" Vi2—k 3
3
> -=V12—-k
2
9

=>-—-—=12 k::»k—39
4 4
(@)

The coordinates of P and Q are (a cos 8, b sin )
and (—asin 8, b cos 8) respectively. Let (h, k) be
the co-ordinates of the mid-point of PQ. Then,

2h = a(cos 8 — sin @) and 2k = b(sin 8 + cos 0)

917

918

919

920

4h?%  4k?

az ' b2
Hence, the locus of (h, k) is
4x%  4y? 2x%  2y?
@ T T gty =l
(b)

Given circles can be rewritten as
20,
a
And x? + y? +2bﬁx+

=2

x2+y*+

2f,
b

Centres of circles are C; (— ‘i—l, - %) and

(=5 -%)

respectively,
We know, if two circles cut orthogonally, then
Z(Gl + GZ + Fle) = Cl + CZ

. (9292 @)_C_l G

' 2( ab * ab) a b
= Z(glgz +f1f2) = bCl + ac,
(d)

Given equation can be rewritten as

-3 O-D_

16 4 1

This represents an ellipse

4 43
e= [1-—=—
16 2

(d)
The equation of the chord of contact of tangents
drawn from the point (h, k) to the circle x? +
y? = a?is hx + ky = a?. The combined equation
of 0Q and OR is
hx + ky)2
a2
Since 0Q is perpendicular to OR. Therefore,

Coeff. off x? + Coeff.of y2 = 0 = 2 a? = h? + k?
Y

R "~
XV ~~~r‘\ 0 X
\
Py

T

x2+y2=a2(

v
(a)

The equation of a tangent parallel to y-axis is x =
c.

This touches x? + y? = 9. Therefore ¢ = +3
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921

922

923

924

925

Thus, the equation of the tangents are x = +3
Clearly, x = 3 is the tangent not lying in the third
quadrant and it meets the circle at (3,0)

(d)

Let (—h, —k) be the centre of the circle

Circle touches the coordinate axes in I1Ird

quadrant
~ Radius = —h = —k
>h=k=-5

=~ The required equation of circle is
(x+5)*+ (y+5)*>=25
(d)

. . . x% y?
Given equation of hyperbola is 5 T 1
Here, a? = 9,b% = 4
and equation of lineis y = —x +v2p ...(J)
If the line y = mx + ¢ touches the hyperbola

% ~ 2 = 1,then ¢? = a?m? — b? ..(ii)
a b2

From Eq.(i), we get

m=-1,c= \/Ep

On putting these values in Eq. (ii), we get

(V2p)” = 9(1) — 4
= 2p? =
(b)
Let P(x4,y,) be the point outside the circle. From
the given condition
x{ +yi+2x —4y; —20 2
x2 +yZ—4x,+2y, —44 3
= 3x% + 3y? + 6x; — 12y, — 60
= 2x} + 2y? —8x, + 4y, — 88
= x? +y?+14x; — 16y, +28 =0
Thus, the locus of point is
x> +y%2+14x — 16y +28=0
=~ Coordinates of centre of circle are (-7, 8)
(b)
We have, a? = 36,b% = 49

2a? 36 72
~ Length of the latusrectum = — =2 X — = —
b 7 7
(b)
Given equation can be rewritten as
X2 2
+ 4 =1
2—1 —4+5

927

928

929

930

To represent an ellipse,
2—1>0and-4+5>0
= A<2Z2andA<5

> A1<2

(d)

The quadrilateral formed by the tangents at the
end points of latusrectum is a rhombus. It is
symmetrical about the axes.

¥
B(3,0)
@, 5/3)
X% 0 T~ *
=0.92)

'

y
So, total area is four times the area of the right

angled triangle formed by the tangent and axes in
the Ist quadrant
Now, ae = Va? —b? = ae =2
-~ Coordinates of one end point of latusrectum are
(23)

"3

The equation of tangent at that point is % + %
2

This equation meets the coordinate axes at a point
9
4(0,2) and B(3,0)
In AAOB, Area= - x2x3 =2
Total area of rhombus ABCD = 4 X area of AAOB
:4x%: 27 sq unit
(a)
Let (h, k) be the mid-point of the chord 2x + y —
4 = 0 of the parabola y? = 4x. Then, its equation
is
ky —2(x + h) = k* —4h [Using T = S']
=>2x—ky+k*—=2h=0 ..(0)
Equations (i) and 2x + y — 4 = 0 represent the
same line
w—k=1landk®?—-2h=—-4=>k=-1,h=5/2
Hence, the required pointis (5/2,—1)
(9
Distance from centre (2, 1) to the line 3x + 4y —
5 =radius of circle
13(2) +4(1) — 5|
= =r
V32 +42
~ Equation of circle is
(x—2)2+(@—-1)2=12
=>x2+y?—4x-2y+4=0
(9

1.

r=1
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Given y? = —8x
Y Now, radius= \/ (4V3)" + @2 -15=7

Here,a = -2 935 (b)

We know that if one end of a focal chord is '(F(})lz)eq(uag)on Odf E(‘OCIZSI_E’ pazsjfngz throughb )
2 . i _ 2_a ] ] al an ) 1S X y —ax — y = U.

(at?, 2at), then the other end will be (t2 Tt ) So, the coordinates its centre are (a/2,b/2)

ALITER The circle passing through 0(0,0), A(a, 0)

Here, one end is (1,2 \/2—) and B(0, b) is the circumcentre of right triangle

5 1 OAB with AB as diagonal. So, its centre is the mid-
catc=-1=>t=—= [va=-2] . :
V2 point of diagonal AB
936 (b)
-2 —2x-2
So, other end= (1/_2 12 ) = (=44V2) Let (x1,y1) be the mid-point of the line joining the
common points of the given line and the given
931 (a) parabola. Then, the equation of the line is
Length of the chord yy, —4(x +x,) =y? —8x; [UsingT =]
= \/[4 cos(8 + 60°) — 4 cos 6]2 + [4sin(6 + 60°) - S4x—yy, +yi—4x, =0  ..(0D)
c0s2(6 + 60°) + cos? 0 + Clearly, equation (i) and 2x —3y +8 =0
=4 sin2(8 + 60°) + sin ® — 2 cos(0 + 60°) represent the szame line.
i i 4 -y yi—4x
cos B — 2 sin(8 + 60°) sin O 5= 3~ 8
=4V1+1—2cos60° =4 =y, =6and y? —4x, = 16
932 (¢) =2>y,=6and36—-4x; =16 =y, =6andx; =5
Given equation can be rewritten as Hence, the required point is (5, 6)
937 (a)
— 72 —1)2
(x 122) — & 41) =1 We have,
m = Slope of the tangent = —3
s 2 So, the equation of the tangent is
Now,e = |1+ iy 2
y:—3x+(_—3):>9x+3y+2
- Distance between foci = 2ae = 2 X V12 x % = =0 [Using ry=mx+ %]
8 938 (b)
933 (b) The equation of a chord passing through the

vertex (0,0) of the parabola y? = 4 ax and making

Let the circlebe x> + y> +2gx+ 2 fy+c =0
an angle 6 with x-axis, is y = x tan 8. This meets

This cuts the two given circles orthogonally

2209 —ff) =c+c (D) the parabola y? = 4 ax at a point whose abscissa
and,2(gg, + ffo) =c+c, ..(iD) is given by
Subtracting (ii) from (i), we get x*tan” 0 =4 ax = x = 4 acot® 6
2 9(g1 — g2) + 2f (i — fo) = ¢1 — ¢ ~y=xtanf >y =4acot?ftanf = 4 acoth
Hence, the locus of (—g, —f) is Hence,
—2x(g1—g) —2y(i—-fi)=c—c Length of the chord
=22x(g1—92) —2y(fi—fa)+¢c1—c; =0, = /16 a2 cot? 6 + 16 a2 cot* §
Which is the radical axis of the given circles = 4 a cotf cosec 6 = 4 acos 6 cosec? 6

934 (b) ALITER Let P(at?, 2at) be one end of the chord
Given, 2 — 8(v/3 cos 0 + sinB) + 15 = 0 OP of the parabola y? = 4ax, where 0(0,0) is the
Where rcos® =x and y =rsin® vertex of the parabola.
It can be rewritten in Cartesian form as Then,
x2+y2—(8V3x+y)+15=0 OP = \/a%t* + 4a2t? = at/t2 + 4
= x2+y2—-8V3+8y+15=0 Since OP makes an angle 6 with the axis of the

parabola
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2at

2
~tan® = Slope of OP = — =—=1t = 2cotd
at t

& OP =2acot J4cot20 + 4
= 4 a cos 0 cosec?6 = 4a cos 6 cosec?f
939 (b)
. . . ox2 y?
The equation of the ellipse is rr 1

Let e be the eccentricity of the ellipse. Then,

|| 52
€= a2 93

Hence, distance between foci = 2ae = 4
940 (a)
We know, SP = PM = SP? = PM?

=0+ (= 0) = (x—%)z
Sx?4y? = <%)2

= 2x% + 2y =x*+y*+16 + 2xy — 8y — 8x
=>x24+y2—2xy+8x+8y—16=0

941 (c)
We have,
OM = Length of the perpendicular from (0,0) on
y=2x+1

1
= 0M = —
V5

and, OP = Radius of the given circle = /2

’ 1 6
~PQ=2PM =2/0P?-0M? =2 Z_EZE

SR
(b)

The centre and radii of two circles are
5

Cl(ll _3)I CZ (E; _3)

And r, =vV14+9-6=2,

25 1
r, = T+9—15 =E
3

Now, C,C; = J(1 —g) +(-3+43)2==:

942

2

And different of radii= 2 — % = %

Since, the distance between their centres is equal
to the difference of their radii.
=~ The circles touch each other internally.

943 (d)

Here, a? = 16,b* =9

The equation of normal at the point (—4, 0) is

16x 9 a’x b3
LAY i A
—4 0 X1 V1
A T
0 s Y=
944 (c)

Let the centre of circle be(g, f). If one end of a
diameter is (1, 1), then the other end of a
diameteris (2g —1,2f — 1)
Since, this end is lie on the line x + y = 3
> 28—1+2f—-1=30
> 2g+2f=5
=~ Locus of centre of circle is 2x + 2y = 5

945 (d)
Let (x4, y1) be the mid-point of the chord
intercepted by the hyperbola 9x? — 16y? = 144
on the line 9x — 8y — 10 = 0. Then, the equation
of the chord is
9xx; — 16yy; = 9x% — 16y?
This equation and 9x — 8y — 10 = 0 represent
the same line
Cxp —2y; 9xf — 16y7
1T -1 10

= A (say)

A
Sx =4y = > and 9x? — 16y? =101
2912-422=101=>1=2
wxp=2,y1=1
Hence, the mid-pointis (2,1)
946 (c)
Since, CA is perpendicular to the tangent

y

_ Ih=0]
12 4+ 12

= h?2=2r ..()

Since, CN is perpendicular to the chord of line,
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947

948

950

In ABNC, 72 = 1% + (%)2

rr=14% L)
From Egs. (i) and (ii), we get

2_1+2r2
= 4
> r=+2

()

Given equation of parabola is y? = ax,

Whose focus is ( %, O)

Since, the equation of focal chord 2x —y — 8 =

0 is passes through the focus (%, 0)

2(%)—0—8=0

= a=16

- Equation of directrix is x = —%
= x=—4

(@)

Given equation can be rewritten as

(x + 3)? =—2(y—§>

= X2 =4A4Y

where X = x +3,A = _%,y:y_g
: -1
~ Focus is (0,7)

ButX=x+3=OandY:y—§:—%

x=-3,y=4

~ Required focus is (—3,4)

(d)

Tangent and normal are at90°.

951

952

953

yi
(07 bl)

X'e—— X

\0 @ Nar, 0
(0, -b3)

\ ,

Y
-~ Product of slopes is—1.

b b
- (H)(-2)--
a, az
= a0, +bb, =0
(@)
The point should lies on the opposite side of the

origin of thelinex +y—1=0
by

(e, )

|
Then,a +a—-1>0
>2a>1 = a>% (1)
Also, (> +a?<1

1 1
= (—E)<a<(ﬁ)

From relation (i) and (ii), we get

1 1
§<a<\/—§
(b)

The normal at P(3,4) cuts the circle again at
Q(—1,—2). Therefore, PQ is a diameter of the
circle. Hence, its equation is
x-3Nx+D+@-4Hy+2)=0
or,x?+y?—2x—-2y—11=0

(a)

Given equation of circle is (x — 6)? + y2 = (\/E)Z

YA

2R3

-
L

C(6, 0)

(0,0)
“,0)p

BC = radius = v2

The length of the tangent from S to B
“SB=,J(4—-6)2+0-2=+22-2=12
From figure, ACBS is an isosceles triangle
=2>0=45°=>m=1 (v BC =BS)
Similarly, for A CSD,m = —1
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955

956

957

958

959

(©

Given that, the axis of parabola is y-axis and
vertex is origin

- Equation of parabola is x? = 4ay

Since, it passes through (6, —3)

= (6)* = 4a(-3)

=36 =—-12a=>a=-3

- Equation of parabola is x?
(a)

We know that sum of focal distance of any point
on the ellipse always equal to the length of major
axis, ie, it is equal to 2a

(b)

Let there be three points on the circle with
rational coordinates. Then, centre of the circle will
be the circumcentre of the triangle formed by the
points. The coordinates of the circumcentre will

—-12y

be rational as the same are obtained by solving
two linear equations with rational coeficients.
But, the point (v/3, 0) does not have rational
coordinates. So, there cannot be three points on
the circle with rational coordinates. Let r be the
radius of the circle. Then, its equation is

(x—\/§)2+y2 =r2x=vV3+.r2—y2

We observe that x = 0, = 2,y = +1 satisfy this
equation. Thus, (0,+1) are two points with
rational coordinates on the circle

(b)

Given, 2b = 10,2a = 8

=> b=5anda =4

Required equation of ellipse is

2 2
y
Z_ =1
+25

X

16
(@)

The equation of a circle touching the coordinate

axes is

x—a)i+(y—-a)i=a*

Thistouches§+% =1l.ied4x+3y—-12=0
4a+3a—-12 17 12| =5

S| =a>|7a- =5a=>a

V42 4 32
=6,1

Thus, the equation of the required circle is

x2+y?—2ax—2ay+a®?=0,wherea=1,6

(©

We have,

acosa bsina 1

acosf bsinff 1

acosy bsiny 1

Required area = —

960

961

962

cosa —cosy sina—siny 0
=—ab|cosff —cosy sinff —siny 0
2 cosy siny 1
L aty aty
B g_y sin > cos >
= 2ab sin sin . Bty B+y
2 |—sin cos
2 2
cosy siny
= 2ab sin (a 5 )/) sin (ﬁ 5 )/) sin (B > a)

= 2ab sin (a ;ﬁ) sin (ﬁ 5 )/) sin (y ; a)

(c)

We have, 4x? + 16y2 — 24x — 32y = 1

= 4(x%—6x)+16(y%2—2y) =1
>4(x®2—-6x+9)+16(y*—-2y+1)—36—-16

=1
= 4(x —3)2 +16(y — 1) = 53
(x—3)* (y—1)?
5 e
4 16

On compari iths +2 = 1 t
paring with — + Lz~ Lwege

53 53
a® = :and b?

16
a2-p2

a?

~ Eccentricity of ellipse is e =

~ [s3/9) - (53/16)
-es (53/4)

V3
S>e=—

2
(b)
The vertices and foci of an ellipse are (+5,0) and
(£4, 0) respectively

~a=5andae =4

R _4
=5
bZ
e = 1—;
16 b?
A
25 25
= b?2=09

Hence, equation of an ellipse is

X2 y?
T A 2 2 _
25+9 1 = 9x* + 25y 225
(b)

The two circle are
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963

964

965

966

Si=(—a)?*+@—-b)=r ..>0)

S =(x—ax)*+(y—bp)* =17 ..(ii)

The equation of the common tangent of these two

circles is given by S; — S, = 0 i.e.

2x(ay — ay) + 2y(by — by) + (a3 + b%)
—(@+bH+1r2—-12=0

If this passes through the origin, then

(@G +b3)—(af+b))+rf—15 =0

= (a5 —ai) + (b3 —b}) =15 —1f

(9

2
Given equation of hyperbola i 1s = — ﬁ = 1land

2 2
equation of conjugate hyperbola is b—2 — % =1.
Since, e and e’ are the eccentricities of the
respective hyperbola, then

2 2
2=1+%,(e')2 —1+%

1 1 a? b?
" e? e_’2:a2+b2+a2+b2'
(a)

The centre and radius of given circle are (1, —3)
and 4 respectively
=~ Length of perpendicular from centre (1, —3) to
3x — 4y + k = 0is equal to radius 4

3+12+k|

orie |

=15+ k=120
= k=05-35
(b)
Given equation of circle is

x2+y2+2ex+2fy+k=0 ..()

And equation of hyperbolais xy = ¢? ...(ii)
From Egs.(i) and (ii), we get
2 2
LR + 2gx + 2f “)yk=o0
X x
= x*+2gx3 +kx? +2fcPx+c*=0
2g

» Sum of roots = x; + xp + x3 + x4, = 7=
(a)
2 2
Let the point be P(\/E cos 0, sin 6) on x? + yT =1
by

(0, cosecd) B P(2cos4, sing)

'

X - » X

0] A
\—l'/(\ﬁsec 9,0)

’

y

~ Equation of tangent at P is xz—ﬁ cosO + ysinf =

1
Whose intercept on coordinate axes are

A(\/f secO, 0) and B(0, cosec 0)
-~ Mid point of its intercept between axes is

V2 1
<7 sece,zcosec 9) = (h, k)
1 . 1
:cose—ﬁandsme—ﬁ
2 20 1 1 _
Now, cos“0 +sin“6=1= 2h2+4k2 1

The locus of mid point M i is——+ ﬁ =1

967 (d)

968

969

970

The given equation can be rewritten as
4x? — 24x + 36 + 16y% — 32y + 16 — 36 — 16
-12=0

= (2x — 6)%+(4y — 4)? = 64

(x=3)* (-1?
= +

16 4

The represents an ellipse and a? = 16, b% = 4

4 43

1-—=—

16 2

=1

(9
2
Equation of the ellipse are — + ==1 and +

2
y— = 1 and their eccentricity are

/1——ande b—z
169

According to given condition, e’ = e

2J1—<z—z>=Jl—<%>

:S: (~a>0,b>0)
a 13

b5

(a)

Given, x?> = 64sec?0,y? = 64 tan?0
» x2 —y? = 64 (sec? § —tan? )
= x?2 —y? =64

~ It is a rectangular hyperbola whose eccentricity

isvV2

. . . 2a
The distance between directrices = — =

8v2
(d)

The equation of any tangent to the parabola y? =
4x is

2x8
V2

1

y=mx+a .. (D)
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971

972

973

974

This touches the parabola x? = —32y, therefore
the equation x? = —32 (mx + %) has equal

roots.

~(32m)¢ =4 (%) [+ D? = 4ac]

1
=>8m3=1=>m=§

On putting the value of m is Eq. (i). we get
x—2y+4=0

(<)

The coordinates of the centre and radius of given
circle are (1, 1) and 2 respectively. Let AB be the
chord subtending an angle of 120° at the centre.
Let M be the mid point of AB and let its
coordinates be (h, k)

In AOAM,

(D

e

AM = 0Asin 60°

V3
=2,7=\/§
. OM? = 042 — AM?
—4-(V3) =1

But OM? = (h —1)? + (k — 1)?
(h—-1)2%?+k-1)2=1
Hence, locus of (h, k) is(x —1)? + (y —1)? =1
or x2+y?2—-2x—-2y+1=0
(b)
Since, the perpendicular distance from centre (0,
0) to be tangent =radius of the circle
| — 1]
: —
1
a?

1
iz

1 1 1

= ; = ? + E

The locus of (l i) is— =
a’p a?

(b)

Eliminating t from y = 2 cos t and x = sin? t, we

get

y? + 4x = 4, which is a parabola

(d)

Equation of tangent to the ellipse

975

976

977

978

x% + 4y? = 5 at the point (—1,1) is
—x+4y=5
> x—4y+5=0

(<)

Clearly, (1,1) is the mid-point of the line segment

joining the centres of the circles and centres lie on

the line passing through (1,1) and perpendicular

to3x+4y—-7=0ie.4x—-3y—-1=0

Clearly, coordinates of points given in option (c)

satisfy these two conditions

(@)

The equation of a circle passing through the

intersection of the two given circles is

(xX2+y2—2x—4y+1)
+Ax%2+y2—4x-2y+4) =0

1+ 22 2+2)
)-2y
1+4 1+2

+ (11++4;) =0 ..(0)

. . 1421 242
The co-ordinates of its centre are ( ,—)
1+ " 144

Since the centreliesonx+2y -3 =0
2142444421 -3-31=0=1=-2
Putting A = —2 in (i), we obtain that the required
circle is

x2+y2—6x+7=0

(b)

1.
Lety = mx + — Is atangent to y? = 4ax

=>x2+y2—2x(

Equation of normal to the parabola x? = 4by at
(x1,¥1) is

2b
y—yi=—2(x—x)andx} = 4by,

x3 2b
T x (x —x1)
2 x7
>y = —x—lx + E +2b
On comparing withy = mx + i, we get
2b .
m=-_ (D)

x? 1 ..

j +2b = —..(ii)

From Egs. (i) and (ii), we get
4p? 1
=>b+2bm?>=m
=>2bm?’—m+b=0

For real values of m,D > 0
=>1-8b2>0= b2 <o= bl <

(b)

1
2V2
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979

980

981

Given equation of line is
3x—2y=k ..(J)
And equation of circle is

x2+y?2=4r? (i)

Eq. (i) can be rewrittenas y = %x — g
3 k

=>m= S €="7

The line will meet the circle in one point, if

c=a+1+m?

Lt an i+ (B)

2 2
On squaring, we get
k? _ 42 x 13
2 -ty
= k? =52r?
(a)
Given equation of hyperbola is
x2 2
¥ v
9 7

Distance between foci = 2ae = 2v2a? + b2

2V9 +7

8

()

Given, x%y?=c*

= y2(a? — y?) = ¢*

>yt —a?y?+c¢t=0

Let y4,¥2,V3 and y, are the roots

Y1ty +tys+y, =0

)

(1) Given equation of parabola is
y? =4a(x +a)or Y? = 4aX

=~ focus is (a, 0)
>x+a=ay=0
>x=0,y=0

=~ Focus is at origin (0, 0)

; : : . Ix n
(2) Given equation of lineis y = — ———

It will touch the parabola y? = 4ax, if

982

983

984

985

986

~ Both statements are true

(@)
We know that the product of perpendiculars

drawn from two foci S; and S, of an ellipse ’;—2 +
% = 1 on the tangent at any point P on the ellipse
is equal to the square of the semiminor axis.

s (S1My) - (S,M,) = 16

(a)

Given, equation of circle touch the y-axis at (0, 3).
InAOAB, r =32 +42 =5

The point (0, 3) and radius 5 satisfies the
equation

x2+y24+10x—6y+9=0

y

X N4 B 4 x
A
y'

(d)

There is no xy term so we can make perfect
square in x and y, from there it is clear that it’s
axes are parallel to coordinates axes, but whether
major axis is parallel to x axis or parallel to y-axis
depend on values of coefficients

(<)
LetS; =x?+y?2+2x—3y+6=0

S, =x>+y*+x—-8y—13=0
So, the common chord is given by
S5:—5,=0

~ Common chord is
x+5y+19=0

and this equation of common chord is satisfied by
(1,-4)

only
(b)

Let the eccentric angle of B be 6. The co-ordinates

of A and B are (5 cos %,Zsin %) and
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988

989

991

992

(5 cos 0, Esin 9)
3
The mid-point of AB is at the origin

b4 5 . @ 5 .
5cosz+5c059 —51n—+§sm9

> =0and 3 > =0
T T
= cosf = —cos— andsinf = —sin—
6 6
:>9—77T 9= 5n
~6 YT 7%
()

Any point on the given parabola is (t?, 2t). The
equation of the tangentat (1,2)isx —y+1=0
The image (h, k) of the point (t2,2t) inx —y +

. h—t? k-2t —-2(t%?-2t+1
1 = 0is given by = =X )
1 -1 1+1

ch=t?—t>+2t—1=2t-1
Andk =2t +t?-2t+1=t>+1
On eliminating t from h = 2t —land k = t* + 1
Weget, (h+ 1)? = 4(k — 1)
The required equation of reflection is
(x+1)2=4@y—-1)
(<)
Given, x? + y? =%
Centre of the circle is (0, 0)
Let equation of tangent which are parallel to 3x +
4y —-1=0is
3x+4y+1=0 ..(i)

3x0+4x0+2 1

Jarrm: W
= 1=+V5
On putting the value of 4 in Eq. (i), we get
3x + 4y = +V5
(9

The intersection point of diameter lines is (2, 3)
which is the centre of circle

Now, radius= \/(5 —2)24(7—-13)2
=V9+16=5

~Required equation of circle is
(x—2)2+(y—3)? =52

= x2+y?—4x—-6y—12=0

(@)

— x2_ v _ 2 _
lfy—mx+ctpuches;—ﬁ— 1, then c¢* =

a’m? — b?

Here, ¢ = 6,a? = 100, bh? = 49

’17
~36=100m?—49 > 100m? =85>m = 20

(a)
Given parametric equation of parabola is
x=t’+1,y=2t+1

993

994

995

996

997

998

999

>@-1D*=4(x-1)

=>Y?2 =4X

Vertex is (1, 1), length of latusrectum = 4
Clearly, equation of directrix is
X=-1=>x-1=-1=x=0

(9

The length of the subtangent at a point to the
parabola is twice the abscissa of the point.
Therefore, the required length is 8

(a)

Equation of asymptotes of the hyperbola are
x2+2xy—3y2=0

The angle between asymptotes is

L (1-1(=3)
tan <——Iir§——>

(Y3
= tan - =tan™ (£2)

(b)

The equation of the circle passing through (2, 0),
(0,1) and (4,5) is

3(x? +y?)—13x — 17y + 14 =0

This passes through (0, ¢)

9=

14
3c?—17c+14=0 = c=1,?

Since, ¢ = 1 is already there, for point (0, 1)
Therefore, we take ¢ = %

(@)

Since, x + y — 1 = 0 is a tangent to the parabola
y? — y + x = 0, then point of contact is satisfied

by both of these equations. The point (0, 1)
satisfies it

(a)
2
Ifline 4x — 3y + k = 0 touches the ellipse % +

— =1, then

5

k 4\?

— = 9><(—) +5=+V21
3 3

= k=+3V21

(d)

Let x be any point on the parabola, then y = 3x,
putting this value in the given equation y? = 18x,
we get

(3x)2=18x >x=2andy =6

(a)

As we know that distance from vertex to the

Page|193



100

100

100

100

parabola is equal to the focus and directrix

YA

S
. > X
(a, 0)

X=-a
=~ The tangent at the vertex divide in the ratio 1: 1

(c)
LetS =4x%2+5y2—1=0

At (4,-3),
S1=4(4)?>+5(-3)2-1=108>0
Hence, point lies outside the curve

(a)
The intersection points of line and circle are
11

A(-31,2)and B(-1,0)
These are the end points of a diameter
=~ The equation of circle is

@+%)@+1}+Q—é>@—o>=o

> 2x+Dx+1D)+QRy—-1y=0

= 22 +yH)+3x—-y+1=0

(b)

> Radius of circle =perpendicular distance of
tangent x +y — 5 = 0 from the centre (1, 2)

1142 -5
r=lt220 5
VI+1l

x+y-5=0
Hence, the required equation of the circle is
-1+ -27?=(2)
>x2+1-2x+y*+4—4y=2
=>x2+y?—2x—4y+3=0
(b)
We know that, if (x4, y;) is the mid point of the
chord, then equation of chord is

2 2
XX1 Yy _ X1 N

T=5%=25+9 =15
» Point is (1, 1), then
x y 1 1

57972570
= 9x + 25y = 34

100 (a)
4  Since, the semi latusrectum of a parabola is the
HM of segments of a focal chord.

. Sermilat . _ 25P.5Q
Sooemilatusrec um_SP+SQ
_2x3x2 12
~ 342 5

~ Latusrectum of the parabola= 2?4

100 (d)

6  The condition for a circle bisecting the
circumference of the second circle is
2g,(91 —g2) +2f2,(fi—fi) =1 — ¢
=2(1)3-1)+2(-3)(-1+3)=k+ 15
=222)+(-6)(2) =k+15
=24-12=k+15
= —8=k+15
=>k=-23

100 (c)

7  The given equation can be rewritten as
X2 y?

% + E =1
4
On comparing the given equation with the

standard equation, we get
45

2=20,b%=—
4 4
-~ The equation of normal at the point (2, 3) is
x—2 y—3

2 T (12

20 (E)
= 40(x — 2) = 15(y — 3)
>8x—-3y=7=>3y—-8x+7=0

100 (d)
9 Itisgiven that ZPAQ =m/2
. bsina bsinp
“acosa—a acos[?—a__1
sina sin o a?
$(cosoz—l)(cos[?—l)__b_2

4sina/2sinfi/2cosa/2 cos /2 a?
= = —

4sin?a/2sin? B /2 b2
a P b?
= tanitang = —E
101 (b)

0 Wehave, xy = 7x + 5y
x(y—7)—-5y=0
x(y—7)=5(y—7)+35
(x =5 -7 =35
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101

101

Now, asymptotes of xy = carex =0,y =0
~x=5=0,y=>-7=0
ie, x =5,y = 7 are asymptotes

(d)

Given equation can be rewritten as

(x+ D2+ +2)? = (2v2)

Let required point be Q(«, )

Then. Mid point of P(1,0) and Q(a, B) is the
centre of the circle.

ie, a7+1=_1 and %=—2

= a=-3 and f =—4

~ required point is (=3, —4)

(b)

Circles having (3,1) and (—1,5) as limiting points
are

SS;=(x—-32+@-1%=0

and, S, = (x+1)?+(y—5)2=0

The equation of the family of circles is

S1+ A8 —5,)=0
>x—-3)2+@y—-12+A(-8x+8y—16) =0

(1)
It passes through (0,0)

5
10—16A=0:A=§

Substituting the value of 4 in (i), we get
x% + y? — 11x + 3y = 0 as the equation of the
required circle

(9
Equation of tangent to y? = 4x isy = mx + %
Since, tangent passes through (1, 4)

1
cd=m+—=>m?—-4m+1=0
m

~my+my, =4andmm, =1

Now, |my —m,| = {/(my + my)% — 4m;m,

=V16—4=2V3

Thus, the angle between tangent

m, —my 243
6: = = 3
R rup— ‘1+1 V3
0 VA
> 0==
3
(a)

101

101

101

101

101

In AOAC,0C? = 2% + 42 =20

-~ Required equation of circle is
(x£2)*+(y+4)?=20
=>x2+y24+4x+8y=0

(a)

The equation of the tangent to 4y? = x2 — 1 at
(1,0) is
4(yx0)=xx1-1=2x—-1=0=>x=1
(a)

Distance between two foci, 2ae =7 +1 =8

1
. ae=4=>a=8 [.'.e=§,given]

1
b2 — a2(1 _ 82) = 64 (1 _Z)

= b=4/3

Since, the centre of the ellipse is the mid point of
the line joining two foci, therefore the coordinates
of the centre the (3, 0)

~ Its equation is

(x—3)2 | (y-0)2 _
(@)

1..30)

Hence, the parametric coordinates of a point on
Eq.(i) are (3 + 8 cos 8, 4+/3sin0)

(a)
Since, focal chord of parabola y? = ax is 2x —y —
8=0

- This chord passes through focus ie, (%, O)

a
w2 ==0-8=0

4
>a=16
~ Directrixisx =—4=>x+4=0
()
Herea =2, m= -1

~ Required pointis (am?, —2am) = (2,4)

(a)
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102

102

Here, the focal chord to y? = 16x is tangent to
circle (x — 6)2 + y2 =2

= focus of parabola is (4, 0)

Now, tangent are drawn from (4, 0) to (x — 6)? +
2
ye=2

Since, PA is tangent to circle

tan 6 = sl ft t—AC— 2—1
an 0 = slope of tangen _AP_\/Q_
0rtan9=£=—1

BP

=~ Slope of focal chord as tangent to circle= +1

(9

Let (h, k) be the mid point of the chord drawn
through the origin. Then the equation of the chord
is

hx+ky—(x+h) =h?+k?*-2h
5']

This passes through (0,0)
w—h=h*>+k*-2h=>h*+k*-h=0

Hence, the locus of (h, k) isx? + y2 —x =0

(d)

The equation of the circle passing through the
point (1,0), (0,1) and (0,0) is x> + y> —x —y = 0.
This passes through (2 k, 3 k)
4k*+9k*-2k—-3k=0=>k=0,k=5/13
()

Given focus for parabola is $(0,0) and equation of
directrixisx +y = 4

[Using: T =

Let P(x, y) be any point on the parabola

Then, SP? = PM?

x+y—42
x—0)2+ (y—0)% = |—2—
(x-0°+@-0) N
:>x2+y2:x2+y2+16+2xy—8y—8x
2

= x2+y?—2xy+8x+8y—16=0

102
3

102

102

102

102
7

(b)

Let the point is
(3t2,6t)
~ Focal distance = 3t? + 3
=3t +3 =12
=>3t2=9
=3

>t =3

= t2

Hence, the required point is
(9,6V3)
(b)

Required equation is

(x—h)?+ @y —-k)?=k?

= x2+y2—2hx—2ky+h?=0

(@)

Let P(x,y) be any point on the parabola. By
definition of parabola PM = PS

x+2y—1 JG T
—_— (x—12+ 2
Vi+4 iy

= x2+ 4y + 1+ 4xy — 4y — 2x
=5%+1—-2x+y?)

= 4x2+y2—8x+4y—4xy+4=0

(9

Required length of tangent from the point (3, —4)
to the circle x? + y> —4x — 6y +3 =0

=/32 +42 —4(3) — 6(—4) + 3 = V40

-~ Square of length of tangent =40

()

Let P(t?,2t,),Q(t3,2t,) and R(t3, 2t;3) be three
points on y? = 4x such that normal at P and R
intersect at Q.

Then,

tity =2

Let S(h, k) be the mid-point of PR. Then,

2h =t} +tZandk =t; +t5

Now,

2h = t? + t2

= 2h = (t; + t3)? — 2t4t; > 2h = k? — 4

So, the locus of (h, k) is

2x =y?—4or,y?=2(x+2)

Clearly, it represents a parabola having vertex at
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(=2,0)
(a)

The equation of the ellipse is

40c—3)? +9(y +2)2 = 144 or, =L 4 O -
1
Let e be its eccentricity. Then,
e= [1—- E = E

/ 36 3
So, equations of the directrices are
x—3=+203 18 e 151185 =0

T~ TEEo t+

(b)
We have, a? = 25,b% = 16

N P S A U
te= az 25 5

So, the coordinates of foci S and S’ are (3,0) and
(—3,0) respectively.

Let P(5 cos 6,4 sin 8) be a variable point on the
ellipse. Then,

A = Area of APSS' = 12sin6

Clearly, maximum value of A is 12 sq. units

(b)

Given curve is y2 = 16x Let any point be

(h, k) But 2h = k, then k? = 16h

= 4h? = 16h
> h=0h=4
> k=0k=28

= Points are(0, 0), (4, 8)
Hence, focal distance are respectively

0+4=4,4+4 =8 [~ focal distance = h + a]

()

We have,

x = a(sin@ + cos0),y = b(sin6 — cos 9)
2 2

= % = % = 2, which represents an ellipse

(b)

Here C,(-7,3),1, = 6

and C,(5,-2),r,=7

~ Required point of contact is
<r1x2 + 71X 1Y, t 7’2}’1)

rnt+nr rnt+nr
_(6X5+7X—=7 6X—-2+7X3
:< 6+7 ' 6+7 )
_ 19 9
=55

103

4

103

103

103

103
8

(b)

Let the coordinates of P and Q be (at?, 2 at;) and

(at2,2 at,) respectively. Then, y; = 2 at; and

Vo, = 2 at,.

The coordinates of the point of intersection of the

tangents at P and Q are (at, t;,a (t; + tz))

~yz=a(ty +tz)

Sy, = Y1ty
2

(a)

Equation of circle is x2 + y2 — 2x + 4y — 4 =0

=~ Centre is (1, —2)

As we know the equation of diameter is passing

through centre

Now, taking option (a)

ie,x—y—3=0

>14+2-3=0=>0=0

~ Itis arequired equation of diameter

(a)

Given that, 5x — 12y + 10 =0 ...(I)

And —-5x+ 12y +16 =0 ..(ii)

Slope of Eq. (i), =

= y4,Y3, Y, arein A.P.

Slope of Eq. (ii)= %
Thus, Egs. (i) and (ii) are parallel
Therefore, distance between parallel lines =

diameter of the circle
|10+16|

V25+144
. . 26
= 2 radius of circle = ey

= 2 X radius of the circle

= Radius of circle=1

(d)

Let P be image of the origin in thelinex +y =1
Since, OA = OB, therefore Q is the mid point of
AB

i 11
~ Coordinates of Q are (E’ E)

Let the coordinates of P be (xq,y4)
Since, Q is the mid point of OP

O+x; 1 O+y, 1
2 =§an > =§=>x1=1,y1=1
-~ The coordinates of P are (1, 1)
(d
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104

104

104
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Given equation of ellipse can be rewritten as
x—3)% y?
G=3" ¥y _,
16 25

The major axis of ellipse is a line parallel to y-axis
therefore eccentricity of ellipse is given by

_ | 163
€= 255
(c)

Letk = 64

“y=x2—2x8x+ 64
= y = (x — 8)2
= It has vertex on x —axis

()

Given equation can be rewritten as
I(x+4)*—16]—16[(y + D?—-1]-16=0

(x+4)? (+1)%
16 9

1

2b?

Length of latusrectum = —= 29

4

9
2

(d)

Given that, x* + y2 + 2gx + 2fy + ¢ =0

and g>+f?=c

~ Radius of circle = /g? + f2 — ¢

= Radius =0 (~ g2+ f? =¢)

Thus given equation represents a circles of radius
0

(a)
By definition of parabola PM? = PS?

[3x—4y+1 g

V32 + (—4)2

P(x,y)

S\
N 56.3)

= (-5 + (-3

[+4p-x¢g =

0=

= 9x? + 16y? + 1% — 24xy — 8y + 6x

= 25(x% + 25— 10x + y? + 9 — 6y)

= 16x% + 9y? — 256x — 142y + 24xy + 849 = 0
= (4x + 3y)? — 256x — 142y + 849 = 0

(c)

104

104

The radial axis of the Two given circles is
3
Zx(g—Z)+2y(f—2) =0 [+$—S,=0]

3
= x(g-Y s - =0
It touches the circle
x2+y?+2x+2y+1=0

~(9-3)-0-2
J(g—§)2+(f—2)2
= (e -2 az(e-2) -2
=(g—%)2+(f—2)2
= (g—%)(f—2)=0

3
> g=Zorf=2
(c)

The equation of normal at point P(a cos 0, b sin 0)

is

ax sec® — by coesed = a? — b?

The point of intersection with coordinate axes are

R (az_bz cos @, 0) and (0, sin 9)
a

aZ_bZ

2_b2
a

Now, RP? = [a cos0 — (a )cos 9]2 + b?sin? 0

2
E(b2 cos? 8 + a?sin” 0)

2
And RS? = % (b% cos? 0 + a?sin? 0)
. RP?:RS? = b*:a*
= RP:PS = b?:a?

(b)

Let mid point of chord of the hyperbola
2 lis

6 4

(x1,y1)- Therefore equation of chord is

T:S:L
xyn
6 4

P
6 4
X1 41

ﬁ_ —_——
6° 4

%y
6 4
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104

104
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Comparing it with 4x — 3y = 5, we get
x1 = 2, 3’1 = 1

(<)
Let P(at?, 2at) be a point on the parabola y? =
4ax having S(a, 0) as focus. The equation of the
circle described on PQ as diameter is
(x—at))(x—a)+ (y—2at)(y—0) =0
Clearly, it touches y-axisi.e. x = 0 as (y —
2at)y + a?t? = 0 has equal roots
(<)
We have,
Distance of the point from y-axis =
3(Distance of P from (4,0))

Distance of P from (4,0) 1
=z Distance of P from y — axis 3
= Locus of P is an ellipse with eccentricity e =
1/3
(b)
The centers and radii of given circles are
€,(4,-1),6,(1,8)
and 1, =V16+1+0=+17
r, = V1 + 64 — 25 = V40
Now, C;C, =+/(1—4)2+(8+1)2=+/90
and r; +1, = V17 + V40

CiC <1+,
Hence, the number of common tangents are?2
(b)

Since, transverse and conjugate axes are equal

ie,a=0>b
2 2
=1
a a
Hence, e = /1+Z—z= 1+1=+2
(b)
Given, 2ae = 8and2?a =6> 2a = 6e
) 8:> 2
. oel = — e =—
6 V3

4
> —a=8 = a=2V3
V3

2 _ 20,2 4y A1) =
and b2 = a2(e 1)_12Q 1)_4

Length of latusrect 2b® _2x4 4
S Len oI latusrectum = —— = —
g =

V3

105
2

105

105

105

105

105

(b)

Given hyperbola can be rewritten as

c+2? G-1_

4 5
 Ja+s 9 3
TeT T2 T 372

(b)
LetS; =x2+y%2=9

PA.PB = (\/5_1)2
= (/B2 +112-9)2 =121

(b)
v xy =4

(1)
andxy =9 ..(i0)
Egs.(i) and (ii) are the equations of rectangular
hyperbolas.
~ e;=+2ande, =2,
thene; —e, =0
(b)
xZ

Let equation of tangent to hyperbola i z—z =1
is

y=mx+ \m

ieemx —y+ \m =0

~ Required product

_ |mae +Va?m? — b?||—mae + va®m? — b?
vm? +1 vm? +1
a?m? — b? — m2a2e?
- m2+1
_ m2a?(1-e?)-b?
- m2+1
_mZbZ _ b2
- e b2 — 42(p2
ol e B L L CEY)
= b2
(a)
Let the point be (2, y;), then
22 +yZ =13
> y; =13
Hence, the required tangents are 2x + 3y = 13
(9

Let the equation of tangent parallel to x + 2y +
3=0bex+2y+1=0

Condition for tangency
2

(— %) = 4(1 +%) [+ ¢ =a*(1+m?)]

= 12=20 > A=42V5
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106

106

~Required equation of tangent is

x +2y = +2V5

(<)

The given equation of circle is

x> +y2—6x+4y—12=0

The centre and radius of circle are (3,—2) and 5
respectively

=~ Length of perpendicular from (3, —2) to 4x +
3y + 4 = 0 is equal to radius 5

_ ‘12 —6+1] .

S lvie+9 |

>6+A4=1%25

= 1=19,-31

Then, equations of tangents are 4x + 3y + 19 =0
and4x +3y—31=0

(d)

The tangent at (1, 7) to the parabola x> =y — 6 is

1
x(1) =E(y+7) -6
[replacing x* — xx; and 2y - y + y,]
> 2x=y+7-12

(D)

Which is also tangent to the circle

=> y=2x+5

x2+y?+16x+ 12y +c=0

ie,x2 +(2x+5)>+16x+12(2x+5)+c=0
or5x2 +60x +85+c=0

Must have equal roots

= o = B for above equation ie,

60
= O(+B:—?

ora=—-6 (asa=0p)

WX =—6

andy =2x+5=-7

= Point of contact is (=6, —7)

(b)
Let the equations of the required tangent be x +
y = a, then length of the perpendicular from
centre=radius
‘—2 +2—-a

=2 = a=2V2
Va

106

106

106

106

106

Hence, the equation of tangent is
x+y=2V2
(d
Given equation of circle is
x2+y2—2x—4y—-20=0

Q

5

c
(1,2)

P(16,7)

R
-~ centre is (1, 2) and
Radius,r = V12 +22+20=5
Now, PC = /(16 — 1)2 + (7 — 2)Z = /250
In APCQ,

po = JPCT=0C?
= \[(\/250)2 ~(5)2=15

=~ area of quadrilateral PQCR

= 2 area of APCQ
21 PO.OC
==-PQ.0
= 1.15.5 = 75 sq unit
(b)
2 —2)2

Any point on hyperbola % — % = 1isof
the form (4secO — 1,2tan 6 + 2).
(b)
Given parameter equation are

- . y+1
cos B = and sin@ = ——

Since, cos? 0 +sin?0 =1
x — 2\? y+1 2
= ( 3 ) * ( 3 ) =1
> (x—-2)22+@W+1)2=32
~ Centre of circle is (2, —1)
(a)
Given that, xy = hx + ky
= (x—k)(y —h) = hk
On shifting origin to (k, h) the above equation
reduces to
XY = hk = c? (say)
Where,x =X+kandy=Y +h
Then, the equation of the asymptotes are X = 0
andY =0ie,x=k,y=h
(9
Given equation is
Ax2+(2A-3)y?—4x—-1=0
Here,a =1, b = (24 —3)
[t represents a circle,if a = b
= 1=21-3
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106
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= A1=3

Also,h =0

Then, equation becomes
3x24+3y2—4x—-1=0

4 1
2 2 _ 2. _
= x“+y 3x 3 0
2 1
Here,g=—Z,c=—3,f=0
: 22 1 4 1
- Rad1us=\/(—5) +0—(—-)= st
V7
3
(d)

Since, y-axis is major axis
= f(4a) < f(a? = 5)
= 4a > a%?—5 (- f is decreasing)
=a’—4a—-5<0
=a€(-1,5)
(@)
The centres and radii of two circles are
€,(1,3),6,(4,-1)
and =7, ,=V16+1—-8=3
two circles intersect in two distinct points, then
—1n <0G <r+n
r—3<J(@A-12+(-1-3)2<r+3
r—3<5<r+3
r<8and 2<r
2<r<8

n

=

=

=

=

(d)

Since, both the points lie on the circle. At (5, 12),

equation of tangent is

5x +12y =169 ..(i)

At (12, -5), equation of tangent is

12x — 5y = 169 ...(ii)

It is clear that Egs. (i) and (ii) are perpendicular

to each other.

Hence, angle between them is 90°

()

If the point (4,4 + 1) lies in the interior of the

region bounded by y = v25 — x? and x-axis, then

A+ 1> 0 and the point (4,4 + 1) must be an

interior point of the circle x? + y? = 25

2+ A+1)2<25

=>222+221+1<25

SP2+1-12<0=2>2UA+4)Q1-3)<0=> —4
<A<3

Also,A+1>0iedA>-1

~—1<A1<3iel1€e(—1,3)

107
1

107

107
3

107

Y
y=\25-x?
” o (2,2+1) ¥
(-5, 0) (5, 0)
Y!
(d)

Any point on parabola y? = 8x is (2t2, 4t). The
equation of tangent at that point is

yt =x +2t% ..(0)

Given that, xy = —1 ...(ii)

On solving Egs.(i) and (ii), we get

y(yt —2t?) = ~1

S>ty? —2t2y+1=0

+ It is common tangent. It means they are
intersect only at one point and the value of
discriminant is equal to zero.

ie,4t* —4t =0

=>t=0,1

~ The common tangentisy = x + 2, (whent = 0,
itis x = 0 which can touch xy = —1 at infinity
only)

(@)

Given points lie on a circle x? + y2 = a? and in
case of an equilateral triangle centroid is same as
circumcentre. Circumcentre of given triangle is at

origin or centroid is at origin
acosf;+acosf,+acosfs 0
- Y

3
asinf;+asinf,+asinb
nd 1 2 3

=0

3
Z cosB; = O,Z sinf; =0

(b)

We have, equation of circle is

x> +y2—8x+4y+4=0

On comparing with standard equation of circle
x% +y% +2gx + 2fy + ¢ =0, we get
g=—4,f=2andc=14

. Coordinates of the centre = (—g,—f)
=(4,-2)

- Radius of the circle = /g% + f2 — ¢

=J®? +(-2)? - 4

=vVv16+4—-4=4

Here, radius of circle is equal to x-coordinate of

the centre
-~ Circle touches y-axis

(a)
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We know that maximum four normals can be
drawn from a point to the ellipse

(d)

Directrix of parabolais y = 2
> a=-2

~ Required equation of parabola is

x2=—-42.y > x?>=-8y
(9
The required equation is
Xx—2y—-9=14+4-9=>x—-2y-5
=0 [UsingS' =T]
(a)
Let (¢, t) be the coordinates of the centre of the
circle. Then, its equation is

-2+ -02=2v2) .0

In touches the line x + y = 4. Therefore,

t+t—4
‘— =22 |t-2|=2=>t-2=42

V2
=>t=04
So, the coordinates of the centre are (0,0) and
(4,4)

Clearly, (4,4) satisfies the inequation x + y > 4

Hence, the equation of the circle is

(—4)?+(y—4)? = (2v2)°
=>x2+y2—-8x—8y+24=0

(b)

LetS = x% + y? — 4x — 2y — 20,

$1=1024+72—-4x10-2%x7-20>0

A P(10,7)

So, P lies outside the circle

B

Now, PC =+/(10 — 2)2 + (7 — 1)2 = 10
RadiusBC =vV/4+1+20=5

-~ Greatest distance, PB=PC+ CB =10+5
=15

(c)

We have,

g1 = _1'f1 = _1'C1 =—7

and, g, = —4/3,f, =29/6,c, =0

Clearly, 2(g19, + fif2) = c1 + ¢,

Hence, the two circles intersect orthogonally

(d)

Equation of the common chord of the given circles
is

108

108

108
4

2x—2y=0=>x—-y=0
0]
The equation of any circle passing through the

[Using:S; — S, =

intersection of the given circles
x2+y2+2x+AQ2x—2y) =0 [Using:S; +
/1(51 - 52) = 0]
>x2+y2+2x(1+2)—-21y=0
Centre circle (i) is (=1 —1,1)

If x —y = 0is a diameter of circle (i), then centre
of (i) liesonx —y =0
n=A=-1-1=0=>41=-1/2

Putting A = —1/2 in equation (i), we obtain
x2+y2+x+y=0

(@)

Let the equation of hyperbola be ’;—2 -

()

2
Y —1
b2

Let (x4, y;)be any point on the hyperbola.

2 2
0N
a? b?

®

=1> b%x? —a?y? = a?b? ..

The asymptotes of given hyperbola are

XZ 2
Xy,

a? b2

~ Product of perpendicular form (x4, y;) to pair of

2
Ve A
E—OIS

. x?
lines Pl
|Ax{ + 2Hx1y; + By7| _ b*x{ —a®y7

JA—B)? +4H2  J(b? + a?)?

a’b?

:a2+b2

)

Director circle is set of points from where drawn

[from Eq. ()]

tangents are perpendicular, in this case x? + y? =

a? — b? (equation of director circle) ie,x? + y? =

—9 is not a real circle, so there is no point from

where tangents are perpendicular.

(b)

The equation of the ellipse is

3(x%2 +2x) +4(y?> —2y) =5

>3+ 12 +4(y—-1)?% =12
=>(x+1)2+(y—1)2 _

4 3

~a’*=4andb? =3

Clearly,a > b

So, the eccentricity e is given by

1
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b2 — roots of the equation k — x = x — x? i.e. of x? —
e= [1-—= 1_Z=E 2x + k = 0 must be equal
a w4—4k=0>k=1
108 (c) 108 (c)
5 The equation of any normal to the ellipse is 9  Equation of asymptotes are
axsec — by cosec 6 = a® — b? . (D) X +2y =3 ..(0)
Let P(h, k) be the pole of this normal chord of the andx—y =0
ellipse. Then, the equation of the polar is On solving Egs.(i) and (ii), we get
hx Ky i x=1y=1
—2+b—2=1 ... (i) =LY =
a ) - _ = Centre of hyperbola is (1,1) because asymptotes
Clearlg, () and (11)krepresent thf same line passes through the centre of the hyperbola.
" asecd —b®cosecO a?— b2 109 (c)
23 b3 0 Centreis (7,—1) and radius is 5
= cosfd = m andsinf = — m Let y = mx be the tangent on the circle
6 b6 -~ length of perpendicular from centre is equal to
= 2 g in28 = the radius of circle
Ccos“ 6 + sin W2 (@ — b%) + K2 (aZ — b2)? S
6 pé > — =45
:%J,ﬁ:(az_bzy Vi+m?
o s = 49m? +1 + 14m = 25(1 + m?)
Hence, the locus of the (h, k) is — + o > 12m2+7m—-12=0
(a? — b?)? > Bm+4)(4m-3)=0
4 3
108 (b) = my=-—=and my,=-
6  Given equation is x? — 2y? — 2 = 0, it can be 3 43 4
2 2
rewritten as — — % = 1 somgmy = —z.— =1
2 1 34
Here,a? = 2,b*> =1 Hence, tangents are perpendicular to each other
2 — r
We know that equation of hyperbola is Z—Z — Jb% = Alternate 6 = 2 tan™" NG
1, then the product of length of perpendicular — 2 tan-1 5 _T
drawn from any point on the hyperbola to the 5 2
asymptotes is 109 (b)
a’h? 2(1) 2 1  Given equation of hyperbola can be rewritten as
=513 x(y—3)-30-3)=2 = (x-3)(y—3) =2
108 (b) Letx—3=Xandy—-3=Y
7 Given,x2 — y® = 25 Equation of hyperbola is of the form XY = 2
’ 3

(rectangular hyperbola). In rectangular hyperbola
2
a = b, so length of latusrectum = % = 2a

b2
~ep= |1+ P 1+1=v2 (distance between vertices)

2
and xy = c? :>2:a7:>a=2

The equation of conjugate hyperbola is - Length of latusrectum is 2a = 4

25 109 (d)
—x? +y? = 3 2 Thecircle x? + y? = 4 cuts the circle x? + y? —
2x —4 =0at A(0,2) and B(0,—2).
b2 The circle x? + y? — 4x — k = 0 passes through 4
wep= |1+ Py Vi+1=+2 and B. Therefore,
0+4-0-k=0=>k=4
22 () 2 _ 109 (d)
" eTe (\/E) * (\/E) * 3 Given, 2ae =8 and%a =18
108 (c)
8  For the given line to touch the given parabola, the > a=V4X9=6
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109

o2
..e_3

Therefore, b = 6 (1 — g) =2+/5

. .. x? 2
Hence, the required equation is T ;’—0 =1

= 5x2 +9y? =180

(a)
In A ABC, we have
AC

'G—BC dcosf =
sinf =-— andcos§ ==

= BC = ABsinf and AC = AB cos 6
Let A be the area of A ABC. Then,

1 1
A= EBC X AC = E(AB)Z sin @ cos @

1
=2 (AB)?sin2 6

Clearly, it is maximum when sin 2 8 is maximum
i.e.sin2 8 = 1. In that case, 8 = /4

~ BC = AC = AB

. = = 7

Hence, the triangle is isosceles
(o)

Since, the centre of circle is (1, 2) and this circle

109

passes through (4, 6)

-~ Radius of circle=Distance between (1, 2) and (4,
6)

= —-1)2 + (6 — 2)2
=V9+16=v25=5

Hence area of circle= mr?

= 52 = 25m sq units

(<)

Radius of circle=Perpendicular distance from
(3,—2) to the line

4x+3y+19=0

_43)+3(=2)+19 .

- V16 +9 B

~ Required equation of circle is

(x—3)2+ (y+2)? =52

=> x> +y?—6x+4y—12=0
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