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OPQR is asquare and M, N are the middle points of the sides PQ and QR, respectively, then the ratio of the
areas of the square and the triangle OMN is

a) 4:1 b) 2:1 c) 8:3 d) 7:3

Vertices of a parallelogram ABCD are A(3,1),B(13,6),C(13,21) and D(3, 16). If a line passing through the
origin divides the parallelogram into two congruent parts, then the slope of the line is

a) 11/12 b) 11/8 c) 25/8 d) 13/8

One diagonal of a square is along the line 8x — 15y = 0 and one of its vertex is (1, 2). Then the equations
of the sides of the square passing through this vertex are

a)23x+7y=9,7x + 23y =53 b)23x =7y +9=0,7x+23y +53 =0
€)23x—7y—9=0,7x+23y—-53=0 d) None of these

If a straight line through origin bisects the line passing through the given points(a cos @, a sin @) and
(acosf,asin f8), then the lines

a) Are perpendicular b) Are parallel

c) Have an angle between them of /4 d) None of these

If the lines represented by the equation 3y? — x? + 2/3x — 3 = 0 are rotated about the point (+/3, 0)
through an angle 15°, one clockwise direction and other in anti clockwise direction, so that they become
perpendicular, then the equation of the pair of lines in the new position is

a)y2—x2+2V34+3=0 b) y? —x?+2V3x—3=0

Q) y2—x2—-2V3x+3=0 d)y?—x2+3=0

If the sum of the distances of a point from two perpendicular lines a plane is 1, then its locus is
a) Square b) Circle

c) Straight line d) Two intersecting lines

The distance between the two lines represented by the equation 9x2 — 24xy + 16y% — 12x + 16y — 12 =
0is

a) 8/5 b) 6/5 c) 11/5 d) None of these
In A ABC if orthocentre be (1, 2) and circumcentre be (0, 0) centroid of AABC is
a) (1/2,2/3) b) (1/3,2/3) c) (2/3,1) d) None of these

Vertices of a triangle are (3, 4), (5cos 8,5sin8) and (5sin 8, —5 cos 8), where 8 € R. Locus of its
orthocentre is

a)(x+y—1?+(x—y—7)2=100 b)(x+y—7)2+(x—-—y—1)2=100
A)x+y—7)2+x+y—1)?2=100 Ax+y—-72%+x—-y+1)?=100

If the area of the rhombus enclosed by the lines Ix + my + n = 0 be 2 sq. units, then

a) [, m,n are in G.P. b) [,n,m are in G.P. clm=n din=m
ABCD is asquare A = (1,2),B = (3, —4). Ifline CD passes through (3, 8) then midpoint of CD is
a) (2,6) b) (6, 2) c) (2,5) d) (24/5,1/5)

L, and L, are two lines. If the reflection of L, in L, and the reflection of L, in L, coincide, then the angle
between the lines is

a) 30° b) 60° c) 45° d) 90°
Area of the parallelogram formed by the lines y = mx,y = mx + 1,y = nx and y = nx + 1 equals
a) [m + nl/(m — n)? b) 2/|m +n| c) 1/(Im +nl) d) 1/(Jm —n|)

Ifthelinesax+y+1=0,x+by+1=0andx +y+ c =0 (a,b, c being distinct and different from 1)

are concurrent, then (L) + (L) + (L) =
1-a 1-b 1-c

a)0 b) 1 c)1/(a+b+c) d) None of these

The line parallel to the x-axis and passing through the intersection of the lines ax + 2by + 3b = 0 and
bx — 2ay — 3a = 0, where (a,b) # (0,0) is

a) Above the x-axis at a distance of 3/2 units from it
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b) Above the x-axis at a distance of 2/3 units from it

c) Below the x-axis at a distance of 3/2 units from it

d) Below the x-axis at a distance of 2/3 units from it

Consider the points A(0, 1) and B(2, 0), and P be a point on the line 4x + 3y + 9 = 0. Coordinates of P
such that |PA — PB| is maximum are

a) (—12/5,17/5) b) (—84/5,13/5) c) (—=6/5,17/5) d) (0,-3)

Two medians drawn from acute angles of a right angled triangle intersect at an angle 7 /6. If the length of
the hypotenuse of the triangle is 3 units, the area of triangle (in sq. units) is

a)V3 b) 3 V2 d)9

The number of integral points (x, y) (i.e.,, x and y both are integers) which lie in the first quadrant but not
on the coordinate axes and also on the straight line 3x + 5y = 2007 is equal to

a) 133 b) 135 c) 138 d) 140

The equation x?y? — 9y? + 6x%y + 54y = 0 represents

a) A pair of straight lines and a circle b) A pair of straight lines and a parabola
c) A set of four straight lines forming a square d) None of these

A triangle is formed by the lines x + y = 0,x — y = 0 and Ix + my = 1. If l and m vary subject to the
condition I? + m? = 1, then the locus of its circumcentre is

a) (x* —y*)? = x% +y? b) (x* +yH)? = (x* —y?)

Q) (x +y?) = 4x%y? @) (2 —y?)? = (x* +y?)?

If the equations y = mx + ¢ and x cos a + y sin @ = p represent the same straight line, then

a) p =cy1+m? b) ¢ = pyJ1 + m? ) cp=+1+m? d)p?+c*+m?=1
The graph y? + 2xy + 40|x| = 400 divides the plane into regions. Then the area of bounded region is
a) 200 sqg. units b) 400 sq. units c) 800 sqg. units d) 500 sq. units

The number of values of 'a’ for which the lines

2x+y—1=0,

ax+3y—3=0,and
3x+2y—-2=0
Are concurrent is

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

Locus of the image of the point (2, 3) in the line (x — 2y +3) + A(2x =3y +4) = 0is (A €R)
a)x?+y?—3x—4y—4=0 b)2x% +3y?+2x+4y—-7=0
Qx?+y2—2x—4y+4=0 d) None of these

Equations of diagonals of square formed by lines x =0,y =0,x = landy = 1 are
aJy=x,y+x=1 b)y=x,x+y=2 2y=x,y+x=1/3 dy=2x,y+2x=1

A pair of perpendicular straight lines is drawn through the origin forming with the line 2x + 3y = 6 an
isosceles triangle right angled at the origin. The equation to the line pair is

a) 5x% — 24xy — 5y?> =0 b) 5x2 — 26xy —5y% =0

) 5x? + 24xy — 5y%2 =0 d) 5x2 + 26xy — 5y%2 =0

The line PQ whose equation is x —y = 2 cuts the x-axis at P and Q is (4, 2). The line PQ is rotated about P
through 45° in the anticlockwise direction. The equation of the line PQ in the new position is

a)y=—2 b)y =2 c)x=2 d)x=-2
If the slope of one line represented by a3x? — 2hxy + b3y? = 0 is square of the slope of another line, then
a) h = 2ab(a + b) b) h = ab(a + b) ¢) 3h = 2ab(a + b) d) 2h = ab(a + b)

The equations of the sides of a trianglearex + y —5=0,x —y+ 1 =0and y — 1 = 0. Then the
coordinates of the circumcentre are

a) (2, 1) b) (1, 2) 0) (2,-2) d) (1,-2)

A beam of light is sent along the linex — y = 1, which after refraction from the x-axis enters the opposite
side by running through 30° towards the normal at the point of incidence on the x-axis. Then the equation
of the refracted ray is

a)(Z—\/§)x—y=2+\/§ b)(24+V3)x—y=2++3

Page|2



31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

A)(2-V3)x+y=2+V3) dy=(2-V3)(x-1)

ABC is a variable triangle such that A is (1, 2) B and C lie on line y = x + A (where A is a veriable), then
locus of the orthocentre of triangle ABC is

a)(x—12%+y?=4 b)x+y=3 c)2x—y=0 d) None of these

A line of fixed length 2 units moves so that its ends are on the positive x-axis and that part of the line

x + y = 0 which lies in the second quadrant. Then the locus of the midpoint of the line has the equation
a)x2+5y2+4xy—1=0 b)x2+5y?+4xy +1=0

) x> +5y2—4xy—1=0 d)4x?+ 5y +4xy+1=0

The number of integral values of m, for which the x-coordinate of the point of intersection of the lines
3x +4y = 9and y = mx + 1is also n integer is

a) 2 b) 0 c) 4 d)1
Ifu=a1x+byy+c,=0,v=a,x+byy+c, =0anda,/a, = by /b, = c1/c,, thenthe curveu + kv =0
is

a) The same straight line u b) Different straight line

c) Not a straight line d) None of these

Ifx—2y+4=0and2x +y—5 = 0 are the sides of a isosceles triangle having are 10 sg. units the
equation of third side is

a)3x—y=-9 b)3x—y+11=0 c)x—3y=19 d)3x—-y+15=0
The locus of the point which moves such that its distance from the point (4, 5) is equal to its distance from
theline 7x — 3y — 13 =0is

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

If the vertices P and @ of a triangle PQR are given by (2, 5) and (4, —11), respectively, and the point R
moves along the line N given by 9x + 7y + 4 = 0, then the locus of the centriod of the triangle PQR is a
straight line parallel to

a) PQ b) QR c) RP d)N

If x4, x5, x5 as well as y;, y,, y3 are in G.P. with same common ratio, then the points P(xy,y;), Q(x3,y,) and
R(x3,y3)

a) Lie on a straight line b) Lie on an ellipse

c) Lie on a circle d) Are vertices of a triangle

The coordinates of two consecutive vertices A and B of a regular hexagon ABCDEF are (1, 0) and (2, 0),
respectively. The equation of the diagonal CE is

a)\V3x+y=4 b)x+V3y+4=0 ) x+V3y =4 d) None of these
If sum of the distance of a point from two perpendicular lines in a plane is 1, then its locus is

a) A square b) A circle

c) A straight line d) Two intersecting lines

P(m,n) (where m, n are natural numbers) is any point in the intertior of the quadrilateral formed by the

pair of lines xy = 0 and the lines 2x + y — 2 = 0 and 4x + 5y = 20. The possible number of positions of

the point P is

a)7 b) 5 c) 4 d) 6

Equation of a straight line on which length of perpendicular from the origin is four units and the line

makes an angle of 120° with the x-axis is

a)x\/§+y+8=0 b)x\/§—y=8 c)x\/§—y=8 d)x—\/§y+8=0

If the quadrilateral formed by the lines ax + by + ¢ =0,a'x + b’y +c=0,ax+ by +c' =0,a'x+b'y +

¢’ = 0 have perpendicular diagonals, then

a) b2+ c2=b" + " b)c2+a2=c"+a" ) a?+b%2=a”+b"  d)Noneofthese

Let a and b be non-zero and real numbers. Then, the equation (ax? + by? + ¢)(x? — 5xy + 6y?) =0

represents

. Four straight lines, when ¢ = 0 and a, b are of the b Two straight lines and a circle, when a = b and ¢
same sign is of sign opposite to that of a

c) Two straight lines and hyperbola, whena and b  d) A circle and an ellipse,, when a and b are of the
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are of the same sign and c is of sign opposite to same sign and c is of sign opposite to that of a
that of a
If P(1 + t/v/2,2 + t/V/2) be any point on a line, then the range of the values of t for which the point P lies
between the parallel lines x + 2y = 1 and 2x + 4y = 15 is
a) —4v2/3 <t <5V2/6 b)0<t<5V2/6 ) 42/<t <0 d) None of these
If an triangle ABC, A = (1, 10), circumcentre = (—1/3,2/3) and orthocentre = (11/4, 4/3), then the
coordinates of mid-point of side opposite to A4 is

a) (1,-11/3) b) (1,5) ) (1,-3) d) (1,6)
The area enclosed by 2|x| + 3|y| < 6is
a) 3 sq. units b) 4 sq. units c) 12 sq. units d) 24 sq. units

Through a point A on the x-axis a straight line is drawn parallel to y-axis so as to meet the pair of straight
lines ax? + 2hxy + by? = 0in B and C.If AB = Bc, then

a) h? = 4ab b) 8h? = 9ab c) 9h? = 8ab d) 4h? = ab

A variable line § + % = 1 moves in such a way that harmonic mean of a and b is8. then the least area of

triangle made by the line with the coordinate axes is

a) 8 sg. unit b) 16 sq. unit ) 32 sq. unit d) 64 sq. unit
The straight line ax + bx + ¢ = 0 where abc # 0 will pass through the first quadrant if
a)ac >0,bc >0 b)c > 0and bc <0 c) bc >0and/orac >0 d)ac <0and/orbc <0

If the intercept made on the line y = mx by lines y = 2 and y = 6 is less than 5, then the range of values of
mis

a) (-0, —4/3) U (4/3, +») b) (=4/3,4/3)

c) (—3/4,4/3) d) None of these

If each of the points (x4, 4), (—2, y,) lies on the line joining the points (2, —1), (5, —3) then the point
P(x1,y,) lies on the line

a)6(x+y)—25=0 b)2x+6y+1=0 c)2x+3y—-6=0 d)6(x+y)+25=0

P is a point on the line y + 2x = 1 and, Q and R are two points on the line 3y + 6x = 6 such that triangle
PQR is an equilateral triangle. The length of the side of the triangle is

a) 2/Vs b) 3/v/5 c) 4/V5 d) None of these

The equation to the straight line passing through the point (a cos3 8, a sin® 8) and perpendicular to the
line x sec6 + y cosec O = ais

a) xcos@ —ysinf = acos 20 b) x cos @ + y sinf = a cos 260

c) xsinf + ycosf = acos 260 d) None of these

A rectangular billiard table has vertices at P(0,0), Q(0,7),R(10,7) and S(10, 0). a small billiard ball starts
at M(3,4) and moves in a straight line to the top of the table, bounces to the right side of the table, then
comes to restat N(7,1). The y-coordinate of the point where it hits the right side, is

a) 3.7 b) 3.8 c) 39 d) 4

The equation of the straight line which passes through the point (—4, 3) such that the portion of the line
between the axes is divided internally by the point in the ratio 5:3 is

a)9x — 20y +96 =0 b) 9x + 20y = 24 c) 20x+9y+53=0 d) None of these
X Yy 1 a;, by 1
If[x, y» 1{=]a, b, 1fthen the two triangles with vertices (xq,y1), (x2,¥2), (x3,y3) and
x3 y3 1 a; by 1
(ay, by), (az, by), (a, bs) are
a) Equal in area b) Similar c) Congruent d) None of these
The equation of the bisector of the acute angle between the lines 2x —y+4 =0andx — 2y = 1is
a)x+y+5=0 b)x—y+1=0 gx—y=5 d) None of these
If one side of rhombus has end points (4, 5) and (1, 1) then the maximum area of the rhombus is
a) 50 sq. units b) 25 sq. units c) 30 sq. units d) 20 sqg. units

Consider points A(3,4) and B(7,13). If P be a point on the line y = x such that PA + PB is minimum, then
coordinates of P are
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a) (12/7,12/7)

b) (13/7,13/7)

c) (31/7,31/7)

d) (0,0)

The number of straight lines equidistant from three non-collinear points in the plane of the points is equal
to

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

The point A(2, 1) is translated parallel to the line x — y = 3 by a distance 4 units. if the new position A’ is
in third quadrant, then the coordinates of A’ are

a) (2 +2v2,1+ 2vV2)

b) (-2 +V2,-1-2V2)

Q) (2 -2v2,1-22)

d) None of these

The number of possible straight lines, passing through (2, 3) and forming a triangle with coordinate axes,
whose area is 12 sq. units, is

a) One b) Two c) Three d) Four

If the straightlinesx +y —2 =0,2x —y + 1 = 0 and ax + by — ¢ = 0 are concurrent, then the family of
lines 2ax + 3by + ¢ = 0 (a, b, ¢ are nonzero) is concurrent at

a) (2,3) b) (1/2,1/3) c) (-1/6,—-5/9) d) (2/3,-7/5)

The straightlinesx + 2y — 9 = 0,3x + 5y — 5 = 0 and ax + by — 1 = 0 are concurrent, if the straight line
35x — 22y + 1 = 0 passes through the point

a) (a,b) b) (b, a) c) (—a,—b) d) None of these

Given A(0,0) and B(x,y) withx € (0,1) and y > 0. Let the slope of the line AB equal to m,. Point C lies on
the line x = 1 such that the slope of BC equal to m, where 0 < m, < m;. If the area of the triangle ABC
can be expressed as (m; — m,)f(x), then the largest possible value of x is

a)l b) 1/2 c) 1/4 d)1/8

If the pairs of lines x% + 2xy + ay? = 0 and ax? + 2xy + y? = 0 have exactly one line in common, then the
joint equation of the other two lines is given by

a) 3x2+8xy —3y2=0 b) 3x% + 10xy + 3y2 =0

) y2+2xy—3x2=0 d)x? +2xy —3y%2=0

If two vertices of a triangle are (—2, 3) and (5, —1), orthocentre lies at the origin and centroid on the line
x + y = 7, then the third vertex lies at

a) (7,4) b) (8, 14) c) (12,21) d) None of these

Points A and B are in the first quadrant; point '0" is the origin. If the slope of OA is 1, slope of OB is 7 and
OA = OB, then the slope of AB is

a) —1/5 b) —1/4 c) —1/3 d)—-1/2

The image of P(a, b) in the line y = —x is @ and the image of Q in the y = x is R. Then the midpoint of PR
is

a)(a+b,b+a) b) ((a+b)/2,(b+2)/2)
c)(a—b,b—a) d) (0,0)
Te area of the triangle formed by the lines y = ax, x + y — a = 0 and the y-axis is equal to
1 a? 1, a a?
Vo1 +a| ) g C)5|1+a| Dor+al
The coordinates of the foot of the perpendicular from the point (2, 3) on the line —y + 3x + 4 = O are
given by
a) (37/10,—-1/10) b) (-1/10,37/10) c) (10/37,-10) d) (2/3,-1/3)

Let PS be the median of the triangle with vertices P(2,2),Q(6, —1) and R(7, 3). The equation of the line
passing through (1, —1) and parallel to PS is

a)2x—9y—-7=0 b)2x -9y —-11=0 )2x+9y—-11=0 d)2x+9y+7=0
The pair of lines represented by 3ax? + 5xy + (a? — 2)y? = 0 are perpendicular to each other for
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a) Two values of a b) a c) For one value of a d) For no value of a

The line L; = 4x + 3y — 12 = 0 intersects the x-and the y-axes at A andB, respecetively. A variable line
perpendicular to L; intersects the x-and the y-axes at P and Q, respectively. Then the locus of the
circumcentre of triangle ABQ is

a)3x—4y+2=0 b)4x +3yy+7=0 c)6x—8y+7=0 d) None of these

Two sides of a triangle are along the coordinate axes and the medians through the vertices (other than the

origin) are mutually perpendicular. the number of such triangles is/are

a) Zero b) Two c) Four d) Infinite
The straightlinesx +y = 0,3x + y — 4 = 0,x + 3y — 4 = 0 from a triangle which is
a) Isosceles b) Equilateral c) Right angles d) None of these

LetA = (3,—4),B = (1,2),let P = (2k — 1,2k + 1) be a variable point such that PA + PB is the minimum.
then k is

a)7/9 b) 0 c)7/8 d) None of these

A =(—4,0),B = (4,0). M and N are the variable points of y-axis such that M lies below N and MN = 4.
Line joining AM and BN intersect at 'P'. Locus of 'P' is

a)2xy—16—x2=0 b)2xy +16 —x2 =0 ) 2xy+16+x2=0 d)2xy —16+x2=0
The angle between the pair of lines whose equation is 4x2 + 10xy + my? + 5x + 10y = 0 is

a) tan"1(3/8) b) tan~1(3/4)
c) tan~1(2vV25 —4m/m+4),m € R d) None of these

If two the lines represented by x* + x3y + cx?y? — xy3 + y* = 0 bisect the angle between the other two,
then the value of c is

a)0 b) -1 1 d) -6

The locus of the orthocentre of the triangle formed by the lines (1 + p)x —py + p(1 +p) =0,(1 + q)x —
qy+q(1+q)=0andy = 0,wherep # q s

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

The straight lines 7x — 2y + 10 = 0 and 7x + 2y — 10 = 0 form an isosceles triangle with the line y = 2.
area of this triangle is equal to

a) 15/7 sq. units b) 10/7 sq. units c) 18/7 sq. units d) None of these

An equation of aline through the point (1, 2) whose distance from the point (3, 1) has the greatest value
is

a)y =2x b)y=x+1 A)x+2y=5 dy=3x-1
The orthocentre of the triangle formed by the lines xy = 0andx +y = 1is
a) (1/2,1/2) b) (1/3,1/3) ¢) (0,0) d) (1/4, 1/4)

The centroid of an equilateral triangle is (0, 0). If two vertices of the triangle lie on x + y = 2v/2 then one
of them will have its coordinates

a) V2+V6,V2-V6) b)(V2+V3V2—-+V3) ) (V2+V5+V2—-+V5)  d)Noneofthese

If the equation of base of an equilateral triangle is 2x — y = 1 and the vertex is (—1, 2), then the length of
the sides of the triangle is

20 2 8 15
a) |[— b) — c) [— d) ==
) 3 )\/15 ) 15 ) 2

Let PQR be a right-angled isosceles triangle, right angled at P(2, 1). If the equation of the line QR is

2x + y = 3, then the equation representing the pair of lines PQ and PR is

a) 3x2 —3y2+8xy+20x + 10y + 25 =0 b) 3x% — 3y? + 8xy — 20x — 10y + 25 =0

¢) 3x2—3y2+8xy +10x + 15y +20 =0 d)3x%2 —3y?2—8xy — 15y —20 =0

Aline is drawn perpendicular to line y = 5x, meeting the coordinate axes at A and B. If the area of triangle
OAB is 10 sq. units where '0" is the origin, then the equation of drawn line is

a)3x—y-9 b) x — 5y =10 c)x+4y =10 d)x—4y =10

Ifa/bc = =2 = /b/c + \[c/b, where a, b, c > 0, then family of lines Vax + vby + v/c = 0 passes through
the fixed point given by
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a) (1,1 b) (1,-2) c) (-1.,2) d)(-1,1)

Equation of a line which is parallel to the line common to the pair of lines given by 6x? — xy — 12y2? = 0
and 15x2 + 14xy — 8y? = 0 and at a distnace 7 from it is

a)3x —4y =-35 b)5x -2y =7 c) 3x +4y =35 d)2x—-3y=7

The equation of the line segment AB is y = x. If A and B lie on the same side of te line mirror 2x —y =1,
the the image of AB has the equation

a)x+y=2 b)8x+y=9 A)7x—y=6 d) None of these

A light ray emerging from the point source placed at P(2, 3) is reflected at a point 'Q" on the y-axis and
then passes through the point R(5, 10). Coordinates of 'Q" are

a) (0,3) b) (0, 2) c) (0,5) d) None of these

If the origin is shifted to be point (ab/(a — b, 0) without rotation, then the equation (a — b)(x? + y?) —
2abx = 0 becomes

a) (a—b)(x? +y?) — (a + b)xy + abx = a? b) (a + b)(x? + y?) = 2ab

c) (x? +y?) = (a® + b?) d) (a — b)?(x? + y?) = a?b?

The number of triangles that the four linesy =x + 3,y =2x 4+ 3,y =3x+ 2and y + x = 3 form is
a) 4 b) 2 c)3 d)1

The point (4, 1) undergoes the following three transformation successively

i. Reflection about the line y = x

ii. Translation through a distance 2 units along the positive direction of x-axis

iii. Rotation through an angle 7 /4 about the origin in the counterclockwise direction

Then the final position of the point is given by the coordinates

a) (1/V2,7/V2) b) (=v2,7V2) Q) (=1/¥2,7/V2) d) (V2,7V2)

Line L has intercepts a and b on the coordinates axes. When the axes are rotated through a given angle

keeping the origin fixed, the same line L has intercepts p and q. Then,
1 1 1 1 1 1 1 1

a) a®+b? =p?+q* b);-l_ﬁ:?-}_? c) a® +p? =b?+q? d);+?=ﬁ+?

In the ABC, the coordinates of B are (0, 0), AB = 2, 2ZABC = r/3 and the middle point of BC has the
coordinates (2, 0. The centriod of the triangle is

a) (1/2,v/3/2) b) (5/3,1/V3) ) (4++3/3,1/3) d) None of these

A triangle ABC with vertices A(—1,0), B(—2,3/4) and C(—3,—7/6) has its orthocentre H. Then the
orthocentre of triangle BCH will be

a) (—3,-2) b) (1, 3) ) (—-1,2) d) None of these

If the ends of the base of an isosceles triangle are at (2, 0) and (0, 1) and the equation of one side is x = 2,
then the orthocentre of the triangle is

a) (3/2,3/2) b) (5/4,1) c) 3/4,1) d) (4/3,7/12)

Given A = (1,1) and AB is any line through it cutting the x-axis in B. If AC is perpendicular to AB and
meets the y-axis in C, then the equation of locus of midpoint P of BC is

a)x+y=1 b)x+y=2 ) x+y=2xy d2x+2y=1

In a trinagle ABC,A = (a,B),B = (2,3) and C = (1, 3) and point 4 lies on line y = 2x 4+ 3 where a« € I.
Area of AABC, A, is such that [A] = 5. Possible coordinates of A are (where [.] represents greatest integer
function)

a) (2,3) b) (5,13) c) (=5,-7) d) (—=3,-5)

Two vertices of a triangle are (4, —3) and (—2, 5). If the orthocentre of the triangle is at (1, 2), then the
third vertex is

a) (—33,-26) b) (33, 26) c) (26, 33) d) None of these

The line x/3 + y/4 = 1 meets the y-axis and x-axis at A and B, respectively. A square ABCD is constructed
on the line segment AB away from the origin. The coordinates of the vertex of the square farthest from the
origin are

a) (7,3) b) (4,7) c) (6,4) d) (3,8)

The distance between the two parallel lines is 1 unit. A point 'A" is chosen to lie between the lines at a
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112.

113.

114.

115.

116.

117.

distance 'd' from one of them. Triangle ABC is equilateral with B on one line and C on the other parallel
line. The length of the side of the equilateral triangle is

a) (2/3)Yd2+d+1 b) 2,/(d%2 —d +1)/3 ) 2{d?2—d+1 d)d?2—-d+1

The combined equation of straight lines that can be obtained by reflecting the lines y = |x — 2| in the y-
axis is

a)y’+x2+4x+4=0 b)y?+x?2—4x+4=0 ) y?—x?>+4x—4=0 d)y>’—x?>—4x—4=0
In AABC the coordinates of the vertex A are (4, —1) and linesx —y — 1 = 0 and 2x — y = 3 are internal
bisectors of angles B and C. Then, radius of incircle of triangle ABC is

a) 4/5 b) 3/+/5 c) 6//5 d) 7//5

6, and 0, are the inclination of lines L; and L, with x-axis. if L; and L, pass through p(x;, y;), then
equation of one of the angle bisector of these lines is

X=X _ YN X=X __rY™n

Vs () (20 ) 5 ()~ cos (22

c) .x ;jlez = 7913:192 d) x _931{192 = 791)1192
sm( . ) cos (—2 ) —sm( . ) cos (—2 )

OPQR is a square and M, N are the midpoints of the sides PQ and QR, respectively. If the ratio of the areas
of the square and the triangle OMN is A: 6, then 4/4 is equal to
a) 2 b) 4 c) 2 d) 16
Consider 3 lines as fallows
Li:5x—y+4=0
L:3x—y+5=0
Ly:x+y+8=0
If these lines enclose a triangle ABC and sum of the squares of the tangent to the interior angles can be
expressed in the form p/q where p and q are relatively prime numbers, then the value of p + g is
a) 500 b) 450 c) 230 d) 465
LetA,,r =1,2,3, ... be points on the number line such that 0A;,0A,, 0A,, ... are in G.P. where O is origin
and the common ratio of the G.P. be a positive proper fraction. Let M, be the middle point of the line
segment A, A, . Then the value }.;2; OM, is equal to
0A,(0SA; — 0A4,) 0A1(0A; — 04,) 0A;

2(0A; + 04y) 2(0A; + 04y) ) 2(0A; — 04y)
Ais a point on either of two y ++/3|x| = 2 at a distance of 4+/3 units from their point of intersection. The
coordinates of the foot of perpendicular from A on the bisector of the angle between them are
a) (2/¥/3,2) b) (0, 0) ) (23,2) d) (0, 4)
The condition on a and b, such that the portion of the line ax + by — 1 = 0, intercepted between the lines
ax +y = 0and x + by = 0, subtends a right angle at the origin is
aJa=5» b)a+b=0 c)a=2b d)2a=0>
m,n are integers with 0 < n < m. A4 is the point (i, n) on the Cartesian plane. B is the reflection of 4 in
the line y = x. C is the reflection of B in the y-axis, D is the reflection of C in the x-axis and E is the
reflection of D in the y-axis. The area of the pentagon ABCDE is
a) 2m(m +n) b) m(m + 3n) c) m(2m + 3n) d) 2Zm(m + 3n)
The equation a?x? + 2h(a + b)xy + b?y? = 0 and ax? + 2hxy + by? = 0 reprsent
a) Two pairs of perpendicular straight lines
b) Two pairs of parallel straight lines
c) Two pairs of straight lines which are equally inclined to each other
d) None of these
The combined equation of the lines [y, I, is 2x? + 6xy + y? = 0 and that of the lines m; , m,is 4x2 +

d) oo

18xy + y? = 0.If the angle between [; and m, be a, then the angle between [, and m, will be
a)m/2 —«a b) 2a n/é+a d) a
Let O be the origin. If A(1,0) and B(0, 1) and P(x,y) are points such that xy > 0 and x + y < 1, then
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129.

130.

a) P lies either inside the triangle OAB or in the mid quadrant

b) Pcannot lie inside the triangle OAB

c) P lies inside the triangle OAB

d) P lies in the first quadrant only

The line x + 3y — 2 = 0 bisects the angle between a pair of straight line s of which one has equation

x — 7y + 5 = 0. the equation of the other line is

a)3x+3y—-1=0 b)x—3y+2=0 c)5x+5y—-3=0 d) None of these

Let ABC be a triangle. Let A be the point (1, 2), y = x be the perpendicular bisector of AB and

x — 2y + 1 = 0 be the angle bisector of £C. If equation of BC is given by ax + by — 5 = 0, then the value of
a+bis

a)1 b) 2 c)3 d) 4
The equation x —y = 4 and x? + 4xy + y? = 0 represent the sides of

a) An equilateral triangle b) A right angled triangle

c) An isosceles triangle d) None of these

IfP=(1,0),Q = (—1,0)and R = (2, 0) are three given points, then locus of the point S satisfying the
relation SQ? + SR? = 25P? is

a) A straight line parallel to x-axis b) A circle passing through the origin

c) A circle with the centre at the origin d) A straight line parallel to y-axis

If the equation of the locus of a point equidistant from the points (a4, b;) and (a,, b,) is (a; — a)x +
(by — by)y + ¢ = 0, then the value of c is

daf-ad+bi-b;  b) [adrbi-ai-b} O 5(al+adHbiebd) d)5(ad+bi-al-b)
A rectangle ABCD, where A = (0,0),B = (4,0),C = (4,2),D = (0,2), undergoes the following
transformations successively: (i) fi(x,y) = (y,x), (ii) f2(x,y) = (x + 3y,y), (iiD) f3(x,¥) = ((x —
¥)/2,(x + y)/2). The final figure will be

a) A square b) A rhombus c) Arectangle d) A parallelogram

The extremities of the base of an isosceles triangle are (2, 0) and (0, 2). If the equation of one of the equal
side is x = 2, then equation of other equal side is

a)x+y=2 b)x—y+2=0 Qy=2 d)2x+y=2

Distance of origin from line (1 + \/§)y + (1 - \/§)x = 10 along the line y = v/3x + k is

a) 5//2

b) 5vV2 + k

c) 10

d)o0

Alight ray coming along the line 3x + 4y = 5 gets reflected from the line ax + by = 1 and goes along the
line 5x — 12y = 10. Then

a)a=64/115b = 112/15 b) a = 14/15,b = —8/115

c) a=64/115b = —8/115 d)a =64/15,b = 14/15

In a triangle ABC, if Ais (2,—1),and 7x — 10y + 1 = 0 and 3x — 2y + 5 = 0 are equations of an altitude
and an angle bisector, respectively, drawn from B, then equation of BC is

a)x+y+1=0 b)5x+y+17=0 c)4x+9y+30=0 d)x—-5y-7=0

One of the diagonals of a square is the portion of the line x/2 + y/3 = 0 intercepted between the axes.
Then the extermities of the other diagonal are

a) (5,5),(=1,1) b) (0,0), (4, 6) c) (0,0),(=1,1) d) (5,5), (4, 6)

If the extremities of the base of an isosceles triangle are the points (2a, 0) and (0, a) and the equation of
one of the sides is x = 2a, then the area of the triangle is

a) 5a? sq. units b) 5a2/2 sq. units ¢) 25a?/2 sq. units d) None of these

In a triangle ABC if A = (1, 2) and internal angle bisectors through B and C are y = x and y = —2x, then
the inradius r of the AABC is

a) 1/4/3 b) 1/v2 c) 2/3 d) None of these
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The foot of the perpendicular on the line 3x + y = 4 drawn from the origin is C. If the line cuts the x-axis
and y-axis at A and B, respectively, then BC: CA is

a) 1:3 b) 3:1 c) 1:9 d) 9:1

If it is possible to drawn a line which belongs to all the given family of linesy —2x + 1+ 4,2y —x — 1) =
0,3y —x—6A,(y—3x+6) =0,ax+y—2+ A3(6x + xy — a) = 0, then

a)a=4% b)a=3 ca=-2 da=2

The line x + y = p meets the x-and y-axes at A and B, respectively. A triangle APQ is inscribed in the
triangle OAB, O being the origin, with right angle at Q. P and @ lie, respectively, on OB and AB. If the area
of the area of the triangle APQ is 3/8th of the area of the triangle OAB, then AQ/BQ is equal to

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

In a triangle ABC, the bisectors of angles B and C lie along the lines x = y and y = 0. if A is (1, 2), then the
equation of line BC is

a)2x+y=1 b)3x—y=5 c)x—2y=3 dx+3y=1

I YT, (ef + D) < 2x1x3 + 2x5X4 + 2y,Y3 + 21 Y4 the points (x1,¥1), (X2, ¥2), (¥3,¥3), (X4, y4) are
a) The vertices of a rectangle b) Collinear

c) Trapezium d) None of these

The number of integral values of m, for which the x-coordinate of the point of intersection of the lines
3x + 4y = 9and y = mx + 1is also integer is

a) 2 b) 0 c) 4 d)1
The straight lines 4ax + 3by + ¢ = 0, where a + b + ¢ = 0, are concurrent at the point
a) (4,3) b) (1/4,1/3) c) (1/2,1/3) d) None of these

A straight line passing through P (3, 1) meets the coordinate axes at A and B. It is given that distance of this
straight line from the origin 'O’ is maximum. Area of triangle OAB is equal to

a) 50/3 sq. units b) 25/3 sq. units c) 20/3 sq. units d) 100/3 sq. units

A rectangle ABCD has its side AB parallel to line y = x and vertices A,B and D lieony = 1,x = 2 and
x = —2, respectively. locus of vertex 'C" is

a)x =5 b)x—y=5 ay=5 dx+y=5

Line ax + by + p = 0 makes angle /4 with x cos @ + y sina = p,p € R*. If these lines and the line

x sina — y cos @ = 0 are concurrent, then

a)a’?+hb%=1 b)a? +b% =2 c) 2(a>+b?) =1 d) None of these

If the equation of any two diagonals of a regular pentagon belongs to family of lines (1 + 21)y —

(2 + 2)x + 1 — A = 0and their lengths are sin 36°, then locus of centre of circle circumscribing the given
pentagon (the triangles formed by these diagonals with slides of pentagon have no side common) is
a)x2+y?2—2x—2y+1+sin?272°=0 b) x2 + y? — 2x — 2y + cos?72° =0

) x2+y?—2x—2y+1+4cos?72°=0 d)x? +y? —2x — 2y +sin?72°=0

If the equation of the pair of straight lines passing through the point (1, 1), one making an angle 8 with the
positive direction of x-axis and the other making the same angle with positive direction of y-axis, is
x2=(a+2)xy+y?+alx+y—1) =0,a # —2, then the value of sin 26 is

a)a—2 b)a+ 2 c) 2/(a+2) d)2/a
The incentre of the triangle with vertices (1, \/§), (0,0) and (2,0) is
a) (1,v3/2) b) (2/3,1/V3) ) (2/3,Y3/2) d) (1,1/V/3)

If a pair of perpendicular straight lines drawn through the origin forms an isosceles triangle with the line
2x + 3y = 6, then area of the triangle so formed is

a) 36/13 b) 12/17 c) 13/5 d)17/13

Aline 'L"is drawn from P(4, 3) to meet the lines L; and L, givenby 3x + 4y +5=0and 3x +4y + 15 =10
at points A and B, respcetively. From 'A’, a line perpendicular to L is drawn meeting the line L, at A4;.
Similarly from point 'B’, a line perpendicular to L is drawn meeting the line L, at B;. Thus a parallelogram
AA{BB; is formed. Then the equation of 'L’ so that the area of the parallelogram AA; BB is least is
a)x—7y+17=0 b)7x+y+31=0 Ax—7y—17=0 d)x+7y—-31=0

The vertices of a triangle are (pq, 1/(pq), (qr, 1/(qr)) and (rq, 1/(rp)) where p, q, r are the roots of the
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equationy3 — 3y2 + 6y + 1 = 0. the coordinates of its centriod are

a) (1,2) b) (2,—-1) 0 (1,-1) d) (2,3)

P, Q,R and S are the points of intersection with the coordinate axes of the lines px + qy = pq and
qx + py = pq, then (P,Q > 0)

a) P,Q,R,S from a parallelogram b) P, Q,R, S from a rhombus

c) P,Q,R,S are concyclic d) None of these

If one of the lines of my? + (1 — m?)xy — mx? = 0 is a bisector of the angle between the lines xy = 0, then
mis

a) 3 b) 2 c) —1/2 d) -1

The equation of straight line passing through (—a, 0) and making the triangle with axes of area 'T" is
a) 2Tx +a?y+2aT =0 b)2Tx—a? +2aT =0 ¢) 2Tx —a?Y —2aT =0 d) None of these
Locus of a point is equidistant from the lines x + y —2v2 = 0andx + y —v2 = 0is

Ax+y—5V2=0 b)x+y—-3v2=0 )2x+2y—-3v2=0 d)2x+2y—-5V2=0
The area of a parallelogram formed by the lines ax + bx £ ¢ = 0is
a) c¢?/(ab) b) 2¢?/(ab) c) c?/2ab d) None of these

Line L ha sintercepts a and b on the coordinate axes. When the axes are rotated through a given angle,
keeping the origin fixed, the same line L has intercepts p and q then,

a) a? + b? =p? + ¢* b)1/a? + 1/b%? = 1/p*+ 1/¢*

c) a’ +p?2 =b%+q? d) 1/a? + 1/p? = 1/b%* + 1/q*>

The lines y = m;x,y = myx and y = m3x make equal intercepts on the line x + y = 1, then
aA)2(l+mA+mzy)=Q+my)2+my+m3) b)A+m)A+m3)=1+my)(1+my+m3)

) 14+mpPA+my) =1 +m3)(2+my +m3) )21 +m)A+my) =1 +my)(1 +my +m3)
The condition that one of the straight line given by the equation ax? + 2hxy + by? = 0 may coincide with
one of those given by the equation a’x? + 2h'*Y + b'y > = 0 is

a) (ab' — a’'b)? = 4(ha’ — h'a)(bh’ — b'h") b) (ab’ — a’b)? = (ha’ — h'a)(bh' — b'R")

c) (ha’ — h'a)? = 4(ab’ — a'b)(bh’ — b'R") d) (bh’ — b'h)? = 4(ab’ — a’'b)(ha’ — h'a)

If the point (x; + t(x; — x1),y1 + t(y2 — y1)) divides the join of (x4, y1) and (x,, y,) internally, then
a)t<o b)o<t<1 gt>1 d)t=1

The straight lines represented by (y — mx)? = a?(1 + m) and (y — nx)? = a?(1 + n?) forma

a) Rectangle b) Rhombus c) Trapezium d) None of these

If the vertices of a triangle are (\/g O), (+/3,/2) and (2, 1), then the orthocentre of the triangle is

a) (v/5,0) b) (0,0)

) (V5+V3+2V2+1) d) None of these

If A(1,p?%),B(0,1) and C(p, 0) are the coordinates of three points, then the value of p for which the area of
the triangle ABC is minimum is

a) 1/V3 b) —1/V3 ) 142 d) None of these

If the straight lines 2x + 3y —1 =0,x + 2y — 1 = 0 and ax + by — 1 = 0 form a triangle with origin as
orthocentre, then (a, b) is given by

a) (6,4) b) (=3,3) c) (=8,8) d) (0,7)

A square of side a lies above the x-axis and has vertex at the origin. The side passing through the origin
makes an angle a(0 < a < m/4) with the positive direction of x-axis. The equation of its diagonal not
passing through the origin is

a) y(cosa + sina) + x(sina —cosa) = a b) y(cosa + sina) + x(sina + cosa) = a

c) y(cosa +sina) + x(cosa —sina) = a d) y(cosa —sina) — x(sina —cosa) = a

If x4, x5, x3 as well as y4, y,, y3 are in G.P. with same common ratio, then the points (x4, y1), (x2, y,) and
(x3,¥3)

a) Lie on a straight line b) Lie on an ellipse

c) Lie on acircle d) Are vertices of a triangle
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Multiple Correct Answers Type

The straight line represented by x? + mxy — 2y? + 3y — 1 = 0 meets at

a) (—1/3,2/3) b) (—=1/3,—-2/3) c) (1/3,2/3) d) None of these
Equation (s) of the straight line(s), inclined at 30° to the x-axis such that the length of its (each of their)
line segment (s) between the coordinate axes is 10 units is are

a)x+V3y+5V3=0 b)x —v3y+5V3=0 A x+V3y—-5V3=0 d)x —vV3y—-5V3=0
If (—4,0) and (1, —1) are two vertices of a triangle of area 4 sq. units, then its third vertex lies on
a)y=x b)5x +y+12=0 c)x+5y—-4=0 d)x+5y+12=0
Letu = ax + by + a¥/b = 0,v = bx — ay + bi/a = 0,a, b € R be two straight lines. The equations of the
bisectors of the angle formed by k;u — k,v = 0 and kqu + k,v = 0 for nonzero real k; and k, are

aJu=0 b) k,u+kiv=20 c) kobu—kiv=20 dv=20
The points (0, 8/3), (1, 3) and (82, 30) are vertices of

a) An abtuse-angled triangle b) And acute-angled triangle

c) Aright-angled triangle d) None of these

Let0 = (0,0),A = (0,4),B = (6,0), 'P' be a moving point such that the area of triangle POA is two times
the area of triangle POB. Locus of 'P' will be stright line whose equation can be

a)x+3y=0 b)x+2y=0 c)2x—3y=0 d)3y—x=0

The sides of a triangle are the straight lines x + y = 1,7y = x and V3y + x = 0. Then which of the
following is an interior point of the triangle?

In an obtused-angle triangle orthocentre and circumcentre are exterior to the triangle

a) Circumcentre b) Centriod c) Incentre d) Orthocentre

If one of the lines given by the equation 2x? + pxy + 3y? = 0 coincide with one of those given buy

2x% 4+ qxy — 3y? = 0 and the other lines represented by them be perpendicular, then

a)p=>5 b)p=-5 Jg=-1 dg=1

If m; and m, are the roots of the equation x? — ax — a — 1 = 0, then the area of the triangle formed by the
three straight linesy = myx,y = myxandy = a(a # —1) is

a’(a + 2) —a?(a+2)
AT _ b)) _
a) 2@+ D ifa>-1 ) 2@+ D) ifa < -1
—a?(a+2) a’(a + 2)
—if-2 -1 d)——=if -2
2@+ Tes¢ ) 2@+ fe<

Angle made with the x-axis by two lines drown through the point (1, 2) cutting the line x + y = 4 ata
distance v6/3 from the point (1, 2) are
T 5T 7T 11m 3m d) None of these

TT
= oand 22 b) — = and — —— — and—
a) 17 and ) -z and - ¢) g and—

Two sides of a triangle are the lines (a + b)x + (a — b)y — 2ab =0

(a—=b)x + (a+ b)y — 2ab = 0. If the triangle is isosceles and the third side passes through point

(b — a,a — b), then the equation of third side can be

a)x+y=20 b)x=y+2(b—0a) Ax—b+a=0 dy—-a+b=0

If the points (a®/(a — 1), (a® — 3)/(a — 1)), (b3 /(b — 1), (b? — 3)/(b — 1)) and (b2 — 3)/(b — 1) and
(c3/(c — 1),(c? = 3)/(c — 1)), where a, b, c are different fron 1, lie on the line Ix + my + n = 0, then

m n
a)a+b+c=—T b)ab+bc+ca=7

(m +n) d)abc — (bc+ca+ab)+3(a+b+c)=0

l
Given three straight lines 2x + 11y — 5 =0,24x + 7y — 20 = 0 and 4x — 3y — 2 = 0. Then,
a) They form a triangle b) They are concurrent
) One line bisects the angle between the other two d) Two of them are parallel
The points A(0, 0), B(cos @, sina) and C(cos 8, sin ) are the vertices of a right-angled triangle if
a— 1 a— 1 a— 1 a— 1
ﬁz— b) cos '8:—— c) cos 'Bz— d) sin '8:

2 2 2 2 2 2

c) abc =

2 V2
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176.

177.

178.

179.

180.

181.

182.

183.

184.

185.

186.

187.

188.

If (x, y) be a variable point on the line y =\2x lying between the lines 2(x + 1) + y = 0 and x +
3(y — 1) =0, then

a)x € (—=1/2,6/7) b)x € (—=1/2,3/7) c)ye€(=13/7) d)y e (-1,6/7)
Consider the straightlinesx + 2y +4 =0and4x + 2y —1 = 0. Theline 6x + 6y + 7 = O is

a) Bisector of the angle including origin b) Bisector of acute angle

c) Bisector of obtuse angle d) None of the above

Two straight lines u = 0 and v = 0 pass through the origin and angle between them is tan~(7/9). If the
ratio of the slope of v = 0 and u = 0 is 9/2 then their equations are

a)y+3x=0and3y+2x=0 b)2y+3x=0and3y+x=0

c) 2y =3xand 3y =x d)y =3xand 3y = 2x

If the straight line ax + cy = 2b where a, b, c > 0 makes a triangle of area 2 sq. units with coordinate axes,
then

a) a, b, c are in G.P. b) a,—b, c are in G.P. c) a,2b,c are in G.P. d) a,—2b,c are in G. P.
The straight line 3x + 4y — 12 = 0 meets the coordinates axes at A and B. An equilateral triangle ABC is
constructed. The possible coordinates of vertex 'C' are

) 2(1—?)%(1—%) b) (—2(1++3),3/2(1 - V3))
o) (2(1 ++3),3/2(1 +V3)) d) 2<1+34£>,;(1+%)

If x2 + 2hxy + y? = 0 represents the equation of the straight lines through the origin which make an angle
a with the straight line y + x = 0, then

a)sec2a=h b) cosa = /(1 + h)/(2h)
c) 2sina =+/(1+h)/h d)Cota=\/(h+1)/(h—1)

If (a cos B, ,asinB,), (acosb,,asinb,) and (a cos O3, a sin 63) represents the vertices of an equilateral
triangle inscribed in a circle, then

a) cos @4 +cosf, +cosb; =0 b) sin6; + sinf, + sinf; =0
c) tanf; +tanf, +tanf; = 0 d) cotf; + cotf, + cotf; =0
All points lying inside the triangle formed by the points (1, 3), (5, 0) and (—1, 2) satisfy
a)3x+2y=0 b)2x+y—-13=0 c)2x—3y—12< d—2x+y=0
If A(xq,vy1), B(x3, y2), C(x3,y3) are the vertices of a triangle, then the equation
x y 1 x y 1
x1 Y1 +|x ¥y 11=0
X Y2 1 x3 y3 1
Represents
a) The median through A b) The altitude through A
c) The perpendicular bisector of BC d) The line joining the centroid with a vertex

The area of triangle ABC is 20 cm?. The coordinates of vertex A are (—5, 0) and those of B are (3, 0). The
vertex C lies on the line x — y = 2. The coordinates of C are

a) (5,3) b) (=3,-5) ) (=5 -7) d) (7, 5)

If (a, @?) lies inside the triangle formed by the lines 2x + 3y —1=0,x +2y —3=0,5x —6y — 1 =0,
then

a)2a+3a?-1>0 b)a+2a?2-3<0 ca+2a?2-3<0 d)6a?—-5a+1>0
If each of the vertices of a triangle has integral coordinates, then the triangle may be
a) Right angled b) Equilateral c) Isosceles d) None of these

If the vertices P, @, R of a triangle PQR are rational points, which of the following points of the triangle
PQR is (are) always rational points(s)? (A rational point is a point whose coordinates are rational
numbers)

a) Centroid b) Incentre c) Circumcentre d) Orthocentre
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189.

190.

191.

192.

193.

194.

195.

196.

197.

198.

199.

200.

201.

202.

203.

204.

205.

Angles made with x-axis by a straight line drawn through (1, 2) so that it intersects x + y = 4 at a distance
V6/3 from (1, 2) are

a) 105° b) 75° c) 60° d) 15°

The equation of the lines passing through the point (1, 0) and at a distance v3/2 from the origin are
a)V3x+y—-vV3=0 b)x +V3y —v3 =0 )V3x—y—-vV3=0 d)x—vV3y—-v3=0
Thelinesx + 2y +3 =0,x+ 2y — 7 = 0 and 2x — y — 4 = 0 are the sides of a square. Equation of the
remaining side of the square can be

a)2x—y+6=0 b)2x —y+8=0 c)2x—y—10=0 d2x—y—-14=0
Sides of a rhombus are parallel to the lines x + y —1 = 0and 7x —y — 5 = 0. It is given that diagonals of
the rhombus intersect at (1, 3) and one vertex, 'A’ of the rhombus lies on the line y = 2x. Then the
coordinates of the vertex A are

a) (8/5,16/5) b) (7/15, 14/15) c) (6/5,12/5) d) (4/15,8/15)
InaAABC,A = (a,8),B =(1,2),C = (2,3) and point 'A’ lies on the line y = 2x + 3 where a, § € integer
and area of the triangle is S such that [S] = 2 where [.] denotes the greatest integer function. Then all
possible coordinates of A

a) (~7,—11) b) (—6,~9) 0) (2,7) d) (3,9)
If P(1,2),Q(4,6),R(5,7) and S(a, b) are the vertices of a parallelogram PQRS, then
a)a=2,b=4 bJa=3,b=4 ca=2b=3 dja=1lorb=-1

If P is a point (x, y) on the line y = —3x such that P and the point (3, 4) are on the opposite sides of the
line 3x — 4y = 8, then

a)x > 8/15 b)x > 8/5 c) y<—8/5 d)y < —8/15
Three linespx +qy =r =0,gx +ry+p = 0and rx + py + q = 0 are concurrent if
a)p+q+r=0 b)p?+q?+r2=pr+1rp+pq

o) p3+q3+13=3pgr d) None of these

The lines joining the origin to the point of intersection of 3x? + mxy —4x +1=0and 2x +y — 1 = O are
at right angles. Then which of the following is not possible value ofm?

a) —4 b) 4 c)7 d)3
If (—6,—4),(3,5), (—2, 1) are the vertices of a parallelogram, then remaining vertex can be
a) (0,~1) b) (7,9) ¢) (~1,0) d) (-11,-8)

If (x/a) + (y/b) = 1and (x/c) + (y/d) = 1 intersect the axes at four concyclic points and a? + c? = b? +
d?, then these lines can intersect at (a,b,c,d > 0)

a)(1,1) b) (1,-1) c) (2,-2) d) (3,3)

If bx + cy = a, where a, b, c are the same sign, be a line such that the area enclosed by the line and the axes

L1
of reference is 3 unit?, then

a
a) b,a, c are in GP b) b, 2a, c are in GP ) b,z, c are in GP d) b, —2a, c are in GP

If one of the lines of my? + (1 — m?)xy — mx? = 0 is a bisector of the angle between the lines xy = 0, then
mis

a)l b) 2 c) —1/2 d) -1
The ends of a diagonal of square are (2, —3) and (—1, 1). Another vertex of the square can be
a) (—3/2,-5/2) b) (5/2,1/2) c) (1/2,5/2) d) One of these

Two sides of a rhombus OABC (lying entirely in first quadrant or third quadrant) of area equal to 2 sq.
units are y = x/v/3,y = v/3 x. Then possible coordinates of Bis/are (0 being origin )

a) (1++3,1++3) b) (-1-+3,-1-+3) ) 3+V3,3++3) d) (vV3-1,V3-1)
Equation of a straight line passing through the point (2, 3) and inclined at an angle of tan=1(1/2) with the
liney +2x =5is

a)y=3 b)x =2 c)3x+4y—-18=0 d)4x+3y—-17=0

If the chord y = mx + 1 of the circle x2 + y2 = 1 subtends an angle of measure 45° at the major segment
of the circle, then the value of m is

a) 2 b) 1 c) -1 d) None of these
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206.

207.

208.

209.

210.

211.

212.

213.

214.

215.

Two roads are represented by the equation y — x = 6 and x + y = 8. An inspection bunglow has to be so
constructed that it is at a distance of 100 from each of the roads. Possible location of the bunglow is given
by

a) (100v2 + 1,7) b) (1 — 100V2,7) ) (1,7 + 100v?2) d) (1,7 — 100v?2)

The x-coordintes of the vertices of a square of unit area are the roots of the equation x? — 3|x| + 2 =0
and the y-coordinates of the vertices are the roots of the equation y2 — 3y + 2 = 0. Then the possible
vertices of the square is/are

a) (1,1),(2,1),(2,2),(1,2)

b) (—-1,1),(—2,1),(—=2,2),(-1,2)

c) (2,1),(1,-1),(1,2),(2,2)

d)(-2,1),(—-1,-1),(-1,2),(-2,2)

The diagonals of a parallelogram PQRS are along the lines x + 3y = 4 and 6x — 2y = 7. Then PQRS must

be a

a) Rectangle b) Square c) Cyclic quadrilateral d) Rhombus
Thelinesx +y—1=0,(m—1Dx+ (m?—-7)y—5=0and (m — 2)x + 2m —5)y = O are
a) Concurrent for three values of m b) Concurrent for one value of m

c¢) Concurrent for no value of m d) Are parallel form = 3

Consider the equation y — y; = m(x — x;). If m and x, are fixed and different lines are drawn for different
values of y;, then

a) The lines will pass through a fixed point b) There will be a set of parallel lines

c) All the lines intersect the line x = x; d) All the lines will be parallel to the line y = x;
Let P(sin@,cos ) (0 < 6 < 2m) be a point in triangle with vertices (0, 0), (\/3_/2, 0) and (0, \/ﬁ). Then,
a)0<o<m/12 b)5n/2 <0 <m/2 c)0<O<5m/2 d)5n/2<0<m

The equation x3 + x?y — xy? = y3 represents

a) Three real straight lines

b) Lines in which two of them are perpendicular to each other

c) Lines in which two of them are coincident

d) None of these

The equations of two equal sides AB and AC of an isosceles trinagle ABC arex + y =5and 7x —y = 3,
respectively. Then the equations of the sides BC if ar(A ABC) = 5 unit?

a)x—3y+1=0 b)x—-3y—-21=0 A)3x+y+2=0 d3x+y—-12=0
The equation of the lines on which the perpendiculars from the origin make 30° angle with x-axis and
which form a triangle of area 50/+/3 with axes are

a)V3x+y—-10=0 b)V3x+y+10=0 )x+V3y—-10=0 d)x -3y —-10=0
The combined equation of three sides of a triangle is (x? — y2)(2x + 3y — 6) = 0.1f (=2, 0) is an interior
point and (b, 1) is an exterior point of the triangle, then

a)2<a<10/3 b) -2 <a<10/3 c)-1<b<9/2 d)-1<b<1

Assertion - Reasoning Type

This section contain(s) 0 questions numbered 216 to 215. Each question contains STATEMENT 1(Assertion)
and STATEMENT 2(Reason). Each question has the 4 choices (a), (b), (c¢) and (d) out of which ONLY ONE is
correct.

a) Statement 1 is True, Statement 2 is True; Statement 2 is correct explanation for Statement 1
b) Statement 1 is True, Statement 2 is True; Statement 2 is not correct explanation for Statement 1
c) Statement 1 is True, Statement 2 is False

d) Statement 1 is False, Statement 2 is True
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216

217

218

219

220

221

222

223

224

Statement 1:

Statement 2:

Statement 1:

Statement 2:

If point of intersection of the lines 4x + 3y = Aand 3x — 4y = uVA, p € Ris(xq,y1), then
thelocusof A, W isx +7y =0,Vx; =y,
If 41+ 3u > 0and 31 — 4 > 0, then (x4, y;) is in first quadrant

Ifa, b, c are variable such that 3a + 2b + 4c = 0, then the family of lines given by

ax + by + ¢ = 0 pass through a fixed point (3, 2)

The equation ax + by + ¢ = 0 will represent a family of straight the passing through a
fixed point iff there exists a relation between a, b and c

Lines L1:y —x = 0 and Ly: 2x + y = 0 intersect the line L3: y + 2 = 0 at P and @, respectively. The
bisector of the acute angle between L, and L, intersects L; at R.

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

The ratio PR: PQ equals 2v2:+/5.

In any triangle, bisector of an angle divides the triangle into two similar triangles.

If the lines 2x + 3y + 19 = 0 and 9x + 6y — 17 = 0 cut the axis in 4, B and y-axis at C, D,
then points 4, B, C, D are concyclic
Since 0A X OB = OC x 0D, where O is origin, therefore 4, B, C, D are concyclic

If the point (2a, —5, a?) is on the same side of the line x + y — 3 = 0 as that of the origin,
thena € (2,4)

The points (x4, y1) and (x;, y,) lie on the same or opposite sides of the line ax + by + ¢ =
0,as ax; + by, + cand ax, + by, + ¢ have the same or opposite signs

If sum of algebraic distance from points A(1, 1), B(2, 3), C(0, 2) is zero on the line
ax+by+c=0,thena+3b+c=0
The centroid of triangle is (1, 2)

The incentre of a triangle formed by the lines x cos(m/9) + y sin(m/9) = 7, x cos(8m/9) +
ysin(8m/9) =m; x cos(13n/9) + y sin(13w/9) = m is (0, 0)

Any point equidistant from the given three non-concurrent straight lines in the plane is
incentre of the triangle

If the points (1, 2) and (3, 4) be on the same side of the line 3x — 5y + 1 = 0, then A <7 or
A>11

If the points (x4, y;)and (x,, y,) be on the same side of the line f(x,y) = ax + by + ¢ =0,
then
f(xl) yl)

f(x2,¥2) <0

Lines passing through the given point and is equally inclined to the given two lines are
always perpendicular
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225

226

227

228

229

230

231

232

233

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Angle bisector of the given two lines are always perpendicular

The joint equation of linesy = x andy = —xis y? = —x?2,i.e, x2 +y2 =0

The joint equation of lines ax + by = 0 and cx + dy = 0 is (ax + by)(cx + dy) =0,
where a, b, ¢, d are constant

Let the vertices of a AABC are A(—5,—2),B(7,6) and C (5, —4). Then coordinates of
circumcentre are (1, 2)
In a right angle triangle, midpoint of hypotenuse is the circumcenter of the triangle

Each point on the liney — x + 12 = 0 is equidistant from the lines 4y + 3x — 12 =
0,3y+4x—-24=0

The locus of a point which is equidistant from two given lines is the angular bisector of
the two lines

If (ayx + b1y + ¢1) + (ayx + by + ) + (azx + b3y + c3) = 0, then lines a,x + b,y +
c1 =0,a,x + by + c; = 0and azx + b3y + c3 = 0 cannot be parallel

If sum of the equations for three straight lines is identically zero, then they are either
concurrent or parallel

If —2h = a + b, then one line of the pair of lines ax? + 2hxy + by? = 0 bisects the angle
between coordinate axes in positive quadrant
If ax + y(2h + a) = 0 is a factor of ax? + 2hxy + by? = 0,thenb + 2h + a = 0

The internal angle bisector of angle C of a triangle ABC with sides AB, AC and BC as
y =0,3x + 2y = 0and 2x + 3y + 6 = 0, respectivelyis5x + 5y + 6 =0
Image of point A with respect to 5x + 5y + 6 = 0 lies on side BC of the triangle

Each point on the line y — x + 12 = 0 is equidistant from the lines 4y + 3x — 12 =
0,3y+4x—-24=0

The locus of a point which is equidistant from two given lines is the angular bisector of
two the lines

Thelines (a + b)x + (a —b)y —2ab=0,(a—b)x+ (a+b)y—2ab=0andx+y =10
form an isosceles triangle

If internal bisector of any of triangle is perpendicular to the opposite side, then the given
triangle is isosceles

If the vertices of a triangle are having rational coordinates then its centroid, circumcentre
and orthocentre are rational
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Statement 2:

234

Statement 1:

Statement 2:

235

Statement 1:

Statement 2:

236

Statement 1:

Statement 2:

237

Statement 1:

Statement 2:

In any triangle, orthocentre, centroid and circumcentre are collinear and centroid divides
the line joining orthocentre and circumcentre in the ratio 2:1

The area of the triangle formed by the points
A(1000,1002),B(1001,1004),C(1002,1003) is same as the area formed by
A'(0,0),B'(1,2),C'(2,1)

The area of the triangle is constant with respect to translation of axes

If the diagonals of the quadrilateral formed by linespx + qy +r=0,p'x+q'y +r =0
are atright angles, then p2 + g2 = p”" + q¢"°
Diagonals of a rhombus are bisected and perpendicular to each other

If joint equation of the lines 2x —y = 5and x + 2y = 3is 2x%2 + 3xy — 2y? — 11x — 7y +
15=0

Every second degree equation ax? + 2hxy + by? + 2gx + 2fy + ¢ = 0, always
represents a pair of straight line

The lines (a + b)x + (a — 2b)y = a are concurrent at the point (2/3, 1/3)

Thelinesx + y —1 = 0 and x — 2y = 0 intersect at the point (2/3,1/3)

Matrix-Match Type

This section contain(s) 0 question(s). Each question contains Statements given in 2 columns which have to be
matched. Statements (A, B, C, D) in columns I have to be matched with Statements (p, q, 1, s) in columns II.

238. Consider the triangle formed by the lines

Column-I Column- II

(A) Valuesof a if (0, @) lies inside triangle (p) (=%,7/3)U (13/4, )
(B) Values of a if (a, 0) lies inside triangle (@0 -4/3<a<1/2
(C) Values of a if (a, 2) lies inside triangle (r) Novalue of @
(D) Value of a if (1, @) lies outside triangle (s) 5/3<a<7/2
CODES:

A B C D
a) P q r S
b) S r q p
c) q r S t
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239.

240.

241.

d)

(A) The value k for which 4x2 + 8xy + ky? = 9is
the equation of a pair of straight lines is

(B) Ifthe sum of the slopes of the lines given by
x% — 2cxy — 7y? = 0 is four times their
product, then the value of c is

(C) Ifthe gradient of one of the lines x% + kxy +
2y? = 0 is twice that of the other, then h =

(D) Ifthelines ax? + 2hxy + by? = 0 are equally
inclined to the lines ax? + 2hxy + by? +
A(x? + y?) = 0, then the value of A can be

CODES:

A
a) S,r
b)  pgq
c) paqrns
d) s

(A) The distance between the lines (x + 7y)? +

p.q

r,s

Column-I

p,q,r,s

p.q

Column-I

W2(x+7y) —42=0is

(B) If the sum of the distance of a point from two
perpendicular lines in a plane is 1, then its
locus is |x| + |y| = k, where k is equal to

(©) Ifé6x + 6y +m = 0 is acute angle bisector of
linex + 2y +4 = 0 and 4x 4+ 2y — 1 = 0, then

m is equal to

(D) Area of the triangle formed by the lines

p,q,r,s

y?2—9xy +18x2 =0andy = 6 s

CODES:

A

(p)
(@

(s)

(p)

(@

(r)

(s)

Column- II

Column- II
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242.

Column-I

(A) Thelinesy=0;y=1;x—6y+4=0and (p)
x + 6y — 9 = 0 constitute a figure which is

(B) The points A(a, 0),B(0,b),C(c,0)and D(0,d) (q)
are such that ac = bd and a, b, ¢, d are all non-
zero. The points 4, B, C and D always

constitute

(C) The figure formed by the four lines (r)
axtbytc=0(a#Db)is

(D) The line pairs x? — 8x + 12 = 0 and (s)

y? — 14y + 45 = 0 constitute a figure which is
CODES:

A B C D
a) Q r p.r s,t
b)  ps p q p.qr
) S r S pq
d) p,qr s,t r p.q
Column-I

(A) A straight line with slope passing through (1, (p)
4) meets the coordinates axes of A and B. The
minimum length of OA + OB, O being the
origin, is

(B) Ifthe point P is symmetric to the point (@
Q (4, —1) with respect to the bisector of the
first quadrant, then the length of PQ is

(C) On the portion of the straightlinex +y = 2 (r)
between the axis a square is constructed away
from the origin.with this portion as one of its
sides. If d denotes the perpendicular distance
of a side of this square from the origin then the
maximum value of d is

(D) Ifthe parametric equation of a line is given by  (s)
x=4+421/V2andy = —1 + /21 where 1is a
parameter, then the intercept made by the line
on the x-axis is

CODES:

A B C D
a) P S q t
b) p p q s
c) S p q r

Column- II

A cyclic quadrilateral

A rhombus

A square

A trapezium

3v2

9/2

Column- II
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243.

244,

245.

d) q t r S

Column-I

(A) Fourlinesx +3y—10=0,x+ 3y — 20 = (p)
0,3x —y+5=0and3x —y—-5=0forma
figure which is

(B) The points A(1,2),B(2,-3),C(—1,-5) and (@
D(—2,4) in order are the vertices of

() Thelines7x+3y—-33=0,3x—-7y+19= (1)
0,3x —7y—10and 7x + 3y —4 =0 froma
figure which is

(D) Fourlines4y —3x—-7=0,3y—4x+7 = (s)
0,4y —3x—21=0,3y—4x+ 14 =0forma
figure which is

CODES:

A B C D
a) St r,s q p
b) qrs p 9 q
c) p q r st
d) q,s p r t

Column-I

(A) Two vertices of a triangle are (5,—1) and (p)

(=2, 3). If orthocentre of the third vertex are

(B) Apoint on the line x + y = 4 which lies at a (@
unit distance from the line 4x + 3y = 10 is

(C) Orthocentre of the triangle formed by the lines (r)
x+y—1=0x—y+3=02x+y=7is

(D) If2a,b,carein AP, thenlines ax + by = c are (s)
concurrent at

CODES:

A B C D
a) P q S r
b) t r S p
c) q p r t
d) S p q r

Column-I

Column- II

Quadrilateral which is neither a parallelogram

nor a trapezium
A parallelogram

A rectangle of area 10 sq. units

A square
Column- II
(_4r _7)
(-7,11)
(2, _2)
(_11 2)
Column- II
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(A) Iflines3x+y—4=0,x—2y—6=0and (p) —4
Ax + 4y + A% = 0 are concurrent, then value of
Ais

(B) Ifthe points (1 +1,1), (24 + 1,3) and (@ —-1/2
(24 + 2,24) are collinear, then the value of 1 is

(© Iflinex+y—1-—]|4/2| =0, passing through (r) 4
the intersection of x —y + 1 = 0 and
3x + y — 5 =0, is perpendicular to one of
them, then the value of 1 is

(D) Ifliney —x —1+ A1 = 0is equidistant from (s) 2
the points (1, —2) and (3, 4) then A is

CODES:

A B C D
a) P,q q st r
b)  sp qr t q
c) s t,s q p.q
d) p,s q,s p.r s

246. 0 is origin and B is a point on the x-axis at a distance of 2 units from the origin
Column-I Column- II

(A) If A AOB is equilateral triangle, then the ) (-1,V3)
coordinates of A can be

(B) IfA AOB is isosceles such that LOAB is 30°, @ (-1,2-3)
then coordinates of A can be

(C) IfOB is one side of rhombus of area V3 units, (1) (=3, —/3)
then other vertices of rhombus can be

(D) IfOBisachord of circle with radius equal to  (s) (1,2 +v/3)
OB, then coordinates of point A on the
circumference of the circle such that AOAB is
isosceles can be

CODES:

A B C D
a) P p,S p.r q,s
b) q p.q ST t
c) s p q r
d) s,t r p,s q

247. Consider the lines repressed by equation(x? + xy — x)x(x — y) = 0, forming a triangle. Then match the
following
Column-I Column- II

(A) Orthocentre of triangle (p) (1/6,1/2)
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(B) Circumcentre @ (1/2+2V2),1/2)

(C©) Centroid (r) (0,1/2)
(D) Incentre (s) (1/2,1/2)
CODES:
A B C D
a) S r p q
b) s q r p
c) p q r s
d) q r S t

Linked Comprehension Type

This section contain(s) 23 paragraph(s) and based upon each paragraph, multiple choice questions have to be
answered. Each question has atleast 4 choices (a), (b), (c) and (d) out of which ONLY ONE is correct.
Paragraph for Question Nos. 248 to -248

The locus of a moving point is the path traced out by that point under one or more given conditions.
Technically, a locus represents the ‘set of points’ which lies on it.

Arelation f(x,y) = 0 between x and y which is satisfied by each point on the locus and such that each point
satisfying the equation is on the locus is called the equation of the locus.

On the basis of above information, answer the following questions :

248. The locus of the point of intersection of the lines x sin 6 + (1 — cos 0)y = asin0 and xsin® — (1 +

cosB)y +asinB =0is
a) x% — y? = a2 b) x2 + y2 = a? c) y?> = ax d) None of these

Paragraph for Question Nos. 249 to - 249

Let L be the line belonging to the family of the straight lines (a + 2b)x + (a —3b)y +a—8b =0,a,b €R,
which is farthest from the point (2, 2)

249. The equation of line L is
a)x+4y+7=0 b)2x +3y+4=0 4x—-y—-6=0 d) None of these

Paragraph for Question Nos. 250 to - 250

The equation of an altitude of an equilateral triangle is vV3x + y = 2v/3 and one of the vertices is (3,V3)

250. The possible number of triangle is
a) 1 b) 2 )3 d) 4

Paragraph for Question Nos. 251 to - 251

Page|23



For points P = (x4, y;) and Q = (x,,y,) of the coordinate plane, a new distance d(P, Q) is defined by
d(P,Q) = |x; — x| + |y1 — ¥2|- Let 0 = (0,0) and A = (3, 2). Consider the set of points P in the first quadrant
which are equidistant (with respect to the new distance) from O and A

251. The set of points P consists of
a) One straight line only
b) Union of two line segments
¢) Union of two infinite rays
d) Union of a line segment of finite length and an infinite ray

Paragraph for Question Nos. 252 to - 252

A variable line 'L' is drawn through 0(0, 0) to meet the lines L, and L, given by y —x — 10 = 0 and
y —x — 20 = 0 at the points A and B, respectively

252. A point P is taken on 'L' such that 2/0P = 1/0A + 1/0B. Then the locus of 'P' is
a)3x+3y =40 b)3x +3y+40=0 c)3x —3y =40 d)3y —3x =40

Paragraph for Question Nos. 253 to - 253

The line 6x + 8y = 48 intersects the coordinates axes at A and B respectively. A line L bisects the area and the
perimeter of the triangle OAB where O is the origin

253. The number of such lines possible is
a)l b) 2 3 d) More than 3

Paragraph for Question Nos. 254 to - 254

A(1,3) and C(—2/5,—2/5) are the vertices of a triangle ABC and the equation of the internal angle bisector of
2ABCisx+y =2

254. Equation of side BC is
a)7x+3y—4=0 b)7x +3y+4=0 )7x—3y+4=0 d)7x —3y—4=0

Paragraph for Question Nos. 255 to - 255

Let ABCD be a parallelogram whose equations for the diagonals AC and BD are x + 2y = 3 and 2x + y = 3,
respectively. If length of diagonal AC = 4 units and area of parallelogram ABCD = 8 sq. units, then

255. The length of other diagonal BD is
a) 10/3 b) 2 c) 20/3 d) None of these

Paragraph for Question Nos. 256 to - 256

Consider a triangle PQR with coordinates of its vertices as P(—8,5), 9(—15, —19) andR(1, —7). The bisector of
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the interior angle of P has the equation which can be written in the form ax + 2y + c =0

256. The distance between the orthocentre and the circumcentre of the triangle PQR is
a) 25/2 b) 29/2 c) 37/2 d) 51/2

Paragraph for Question Nos. 257 to - 257

Let us consider the situation when axes are inclined at an angle 'w'. If coordinates of a point P are (x4, y;), then
PN = x, PM = y;, where PM is parallel to y-axis and PN is parallel x-axis. straight line through P that makes an
angle 6 with x-axis is

PQ=y—-y,PQ=x—-1x

From APQR, we have

PQ RQ
sin(w — 8) ~sing
sin 6
= Y—Nn =m(x—x1)

Written in the form of y — y; = m(x — x;) where

"= (=)

Therefore, if slope of the line is m, then angle of inclination of the line with x-axis is given by

msinw
tang = ()
1+ mcosw

257. The axes being inclined at an angle of 60°, the inclination of the straight line y = 2x + 5 with x-axis is
a) 30° b) tan~1(+/3/2) c) tan"12 d) 60°

Paragraph for Question Nos. 258 to - 258

Consider the triangle having vertices 0(0,0),A4(2,0) and B(1,v3). Also b < min (a4, a,, as, ...a,) means b < a,
when q, is least; b < a when a, is least and so on. From this we cansay b < a;,b < a,, ...,b < a,

258. Let R be the region consisting of all those points P inside AOAB which satisfy d(P,0A) < min
[d (P,0B),d(P,AB)]. where d denotes the distance from the point to the corresponding line. Then the
area of the region R is

a) V3 sq. units b) (2 ++/3) sq. units c) v/3/2 sq. units d) 1/4/3 sq. units
Paragraph for Question Nos. 259 to - 259
Let ABCD is a square with sides of unit length. points E and F are taken onsides AB and AD respectively so that

AE = AF. Let P be a point inside the square ABCD
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259.

260.

261.

262.

263.
264.

265.

266.

267.

268.

269.

270.

271.

272.

273.

274.

275.

276.

277.

The maximum possible are a of quadrilateral CDFE is
a)1/8 b) 1/4 c)5/8 d) 3/8

Integer Answer Type

Consider a A ABC whose sides AB, BC and CA are represents by the straightlines 2x +y = 0,x + py = ¢q
and x — y = 3, respectively. The point P is (2, 3) is orthocentre then the value of (p + q)/10 is

Absolute value of the sum of the abscissas of the points on the line x + y = 4 that lie at a unit distance
from the line4x + 3y — 10 =0is

The number of values of k for which the lines (k + 1)x + 8y = 4k and kx + (k + 3)y = 3k — 1 are
coincident

If the area enclosed by the graph of x2y? — 9x2 — 25y% + 225 = 0 is A if then value of A/10 is

The sides of a triangle ABC lie on the lines 3x 4+ 4y = 0,4x + 3y = 0 and x = 3.let (h, k) be the centre of
the circle inscribed in AABC. The value of (h + k) equals

A man starts from the point P(—3, 4) and reaches point Q (0, 1) touching x-axis at R(a, 0)such that

PR + RQ is minimum, then 5|a| =

Number of value of b fro which in an acute triangle ABC, if the coordinates of orthocentre 'H' are (4, b),
centroid 'G' are (b, 2b — 8) and circumcentre 'S" are (—4, 8) is

The line x = C cuts the triangle with vertices (0, 0), (1, 1) and (9, 1) into two regions. For the area of the
two regions to be same, C must be equal to

The line 3x 4+ 2y = 24 meets the y-axis at A and the x-axis at B. The perpendicular bisector of AB meets
the line through (0, —1) parallel to x-axis at C. If the area of the triangle ABC is A then the value of A/13 is
The distance between the circumcentre and orthocentre of the triangle whose vertices are (0, 0), (6, 8)

and (—4, 3) is L, then the value of% Lis

If area of the triangle formed by the line x + y = 3 and the angle bisectors of the pair of lines x? — y2 +
4y — 4 = 0 is 4, then the value of 164 is

For all real values of a and b, lines (2a + b)x + (a + 3b)y + (b —3a) = 0and mx + 2y + 6 = 0 are
concurrent, then |m| is equal to

The points (x, y) lies on the line 2x + 3y = 6. Smallest value of the quantity \/x? + y? is m then the value
of V13m is

Triangle ABC with AB = 13, BC = 5 and AC = 12 slides on the coordinates axis with A and B on the
positive x-axis and positive y-axis respectively, the locus of vertex C is a line 12x — ky = 0, then the value
of k is

If the area of triangle formed by the points (2a, b)(a + b, 2b + a) and (2b, 2a) be 2 sq. units, then the area
of the triangle whose vertices are (a + b,a — b), (3b — a, b + 3a) and (3a — b, 3b — a) will be

The area of the triangular region in the first quadrant bounded on the left by the y-axis, bounded above by
the line7x 4+ 4y = 168 and bounded below by the line 5x + 3y = 121 is 4, then the value of 34/10 is

The sides of a triangle have the combined equation x? — 3y? — 2xy + 8y — 4 = 0. The third side, which is
variable always passes through the point(—5, —1). If the range of values of the slope of the third line is
such that the origin is an interior point of the triangle is (a, b) then the value of (a + %) is

The point A divided the join of P(—5,1), Q(3,5) in the ratio k: 1, then the integral value of k for which the
area of AABC where B is (1, 5) and C is (7, —2) is equal to 2 units in magnitude is
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10.STRAIGHT LINES

: HINTS AND SOLUTIONS :

1

(9

Let the coordinates of vertices 0, P, Q, R be
(0,0),(a, 0),(a, a), (0, a), respectively. Then, we
get the coordinates of M as (a, a/2) and those of

N as (a/2,a)
N(a/2, a)
R(0, a) O(a, a)
M(a, a/2)
0(0, 0) P(a, 0)
Therefore, area of AOMN is
0 0 1 2
3a
5 a af2 1|=—
a/2 a 1 8

Area of the square isa?. Hence, the required ratio
is 8:3

(b)
3,16 _C013.21)
P(13,21 -x)
B(13, 6)
(3,x+1)

21— x x+1
m = =

13 3
= 63 —3x=13x+13
= 16x =50
25
= = —
*=g
Hence,m = (%5+1) x%:ﬁ;%
(o)
A B
//Q
ey
45°
45°
D C(1,2)

Slope of BD is 8/15 and angle made by BD with

DC and BC is 45°. So let slope of DC bem. Then,
8

M~
tan45° = + ——=—

1+Em
= (154 8m) = +(15m —8)
LB T
m=—-an >3

Hence, the equations of DC and BC are
2= 23 1

y-2=—@k-1

= 23x—-7y—-9=0
= — L (x—

and y —2 = 23(x 1)

= 7x+23y—-53=0

(a)

Midpoint of (a cos a, a sin @) and

(acosfB,asinf)is

p <a (cosa +cosf) a(sina + sinﬂ))
2 ’ 2

Y A(a cose, a sing)

P

B(aosg,asing)

0 X

Slope of line AB is

asinf —asina sinf —sina

= =my
acosff—acosa cosfi—cosa

and slope of OP is
sina + sin 8
cosa +cos f

sin? B—sin? a

=-1
cosZ B—cos?a
Hence, the lines are perpendicular

(b)
The given equation of pair of straight lines can be
rewritten as (\/§y —-x+ \/?)(x/gy +x - \/§) =0
Their separate equations are \/§y —x+V3=
0andV3y+x—+v3=0

1 1
or y—ﬁx—land y——ﬁx+1

ory = (tan30°)x — 1 and y = (tan150°)x + 1
Y

Now, my X m, =

15° (oo
30° 30°
0 3,0
After rotation through an angle of 15°, the lines
are (y — 0) = tan45° (x —v3) and (y — 0) —
tan135° (x —V3)ory=x—+3andy = —x +/3
Their combined equation is
(y—x+V3)(y+x—+V3)=0o0ry?—x%+
2V3x—-3=0

X
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10

11

()

Let the two perpendicular lines be the coordinate
axes. Let (x, y) be the point, sum of whose
distance from two axes is 1. Then we must have
x| +lyl =1

or txty=1

These are the fourlinesx + y =1, x —y =
1,—x+y=1—x—y = 1. Any two adjacent sides
are perpendicular to each other. Also, each line is
equidistant from origin. Therefore, figure formed
is a square

()

9x% — 24xy + 16y?> —12x + 16y —12 =0
=>Bx—-4y+2)Bx—4y—-6)=0

Hence, distance between lines is @ =8/5

(b)

1 2

o G H
(0, 0) 1,2)
(1><1+2><0 2><1+2><0)

3 ’ 3

12
= (33)
(d)
Distance of all the points from (0, 0) are 5 units.
That means circumcentre of the triangle formed
by the given points is (0, 0). If G = (h, k) be the
centroid of the triangle, then 32 = 3 +
5(cos 6 + sin@),3k = 4 + 5(sin O — cos 9). If
H(a, ) be the orthocenter, then
0G:GH =1:2 = a=3h,pB =3k

. a—-3 p—4
cosB +sinf = ,51n9—c059=T
ng a+p-7 p a—fFf+1
= = P —
sin 10 , COS 10

Thus the locus of («, §) is
(x+y=7?%+@x—-y+1?=100
(b)
Solving the sides of the rhombus, its vertices are
(0,—n/m), (—n/l,0), (0,n/m) and (n/l,0). Hence,
.1 2n 2n
theareais=X—Xx—=2
2 m l
= n? = Im. Therefore, [, m,n are in G.P.

(d)
D

C
(3,8)
A B
(1,2) 3,4
_—4—2_ 3
Myp = 3-1

12

13

14

Thus equation of CD isy — 8 = —=3(x — 3), i.e,,
y + 3x = 17. Equation of right bisector of AB is
1
y +1= § (X - 2)
=3y=x-5
Solving it with line CD, we get
x = 24/5,y = 1/5. Thus midpoint of CD is (24/5,
1/5)
(b)

From the figure, 36 = 180 = 6 = 60°
(d)

y =mx r
y=nx+1
Z y =nx

A
| C
X X
(0

y=mx +1

y!

y = mx is a line through (0,0),y =mx + 1lisa
line parallel to above line having y-intercept 1
The vertices are 0(0,0),A(1/(m — 1),m/(m —
n)). Area of parallelogram is given by

2 X Ar(AOAB)

0 0 1
ol O 1 1
2] 1 m 1
m-n m-—n
1
~lm—n|
(b)
If the given lines are concurrent, then
a 1 1
1 b 11=0
1 1 ¢
a 1—-a 1-a
=11 b-1 0 | =0(ApplyingC, = C, —C;
1 0 c—1

and C3 - C3 — Cy)
>ab—-1)(c-1)—-(c-1DA—-a)
-b-1DA-a)=0
a 1
1—at1pt1=c7"
[Dividing by (1 —a)(1 — b)(1 — ¢)]
Adding 1 on both sides, we get

=
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15

16

17

18

1 1 1
:1—a+1—b+ =1
()
The line passing through the intersection of the
lines
ax + 2by + 3b = 0 and bx — 2ay — 3a = 0 is
ax + 2by +3b + A(bx —2ay —3a) =0
= (a+ bl)x + (2b — 2al)y + 3b — 3da = 0 (i)
Line Eq. (i) is parallel to x-axis. Therefore,
a+bA=0=A=-3=0
Putting the value of 1 in Eq. (i), we get

2a? 3a?
yl2b+Z=)+3b+=—=0

b b

3
Sy=—=
Y=73
So, it is 3/2 units below x-axis

(b)
P

0,1

X

o B0

4x+3y+9=0

Equation of AB is
0-1
2-1
|PA — PB| < AB

Thus, |PA — PB| is maximum if points A, B and P
are collinear

y—1= x=>x+2y—-2=0

Hence, solvingx + 2y —2=0and4x + 3y +9 =
0, we get point P = (—84/5,13/5)

(@)
Slope of is AG = —b/(2a). Now,
3b
tan30° = 2ab2
1+
a
Y
©,)
(0, b/2)
| v
o (a’2, 0) A
(@ 0)
1 3ba

T3 2@+ Y
:>1 b <a2+b2>
—-a el
2 3v3

= 9/3v/3 = V/3 (Putting a® + b? = 9)

(a)
We have,

19

20

21

22

5
3x + 5y = 2007 =>x+?y=669

Clearly, 3 must divide 5y and so y = 3k, for some
keN

Thus,
x + 5k = 669
= 5k < 668

668
:kSTﬁ k <133

()

We have,

x2y? —9y? —6x%y + 54y = 0

= y2(x?-9)—6y(x>—9)=0
=>y(y—-6)(x—-3)(x+3)=0

= y=0,y=6,x=3,x=-3

So, the given equation represents four straight
lines which form a square

(a)

Coordinates of circumcentre are [/(I? —
m?), m/(m? — %)

Hence,
y=-x
| I (h, k) y=x
<1-m’m-/ Ix +my=1
L
45°<m+lqm+l)
(0,0)
b= l .
_lz_mz (1)
m .
k=—p5m (D

Square and adding (i)and (ii), we get
F+m? 1
(12 — m2)2 - (12 — m2)2

(putting [2 + m? = 1)

h? + k% =

1
W— = (h%2 - k2)2
(lZ _ mZ)Z ( )
Therefore, the locus is x% + y? = (x? — y?)?

(b)
If the given lines represents the same line, then
the lengths of the perpendicular from the origin to
the lines are equal, so that

4 _ p
Vi+m2 +cosla +sin’a
>c=py1l+m?

()

\ \
(-20, 20)\ (0, 20)\

0,-20)\ (20, -20)\

Fro x = 0, the equation is
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23

24

25

26

27

28

(y+20)(y+2x—-20)=0

For x < 0, the equation is
(y—20)(y+2x+20)=0

Hence, the area is 20 X 40 = 800 sq. units

(d)

All values of ‘a’

(9

The family of lines (x — 2y + 3) + A(2x — 3y +
4=Q0are concurrent at point 2(1, 2)

If image of point A(2,3) in the above variable line
is B(h, k) then AP = BP

> h-1D2+k-22=02-1)2+((3-2)
Hence, locus of point P is x? + y2 — 2x — 4y +
4=0

(a)

Coordinates of the vertices of the square are
A(0,0),B(0,1),€(1,1) and D(1,0)

o,ng  y=1 cq
x=0 x=1

0,04 y=0 D(1,0)
Now the equation of AC is
y=x

And that of BD is

> x+y=1
()
2x +3y =
-2
_|m=G)
tan45° = =
1 +m(?)
(0,0)
my ny
45°
/ 2x +3y =6
Hence, my = =5, m, =1/5
(9

Clearly, the equation of PQ in the new position is
x=2

(d)

a3x? — 2hxy + b3y?2 =0

Let the slope of lines be m; and m,. Then,

2h a3

my +m; = B3 MM =13
3
. a
Given m2=m; = mj= =

29

30

31

32

a
= m, =+

b
2h
Also m§+m2=F
=>2h_a_|_a2
b3 b b2
b+a?=
=ab+a’—
= 2h=a?b+ab? =ab(a+b)
(@)
A0, 1)
=
x-1=0 T
i
S
4, DB x+y-5=0

Since the triangle is right angled, so the
circumcentre will be the middle point of
hypotenuse, i.e., (2,1)

(d)
y
N

A
Y

&

£ e .

0 A(1, 0)

N, -1
From figure refracted ray makes an angle of 15°
with positive direction of x-axis and passes
through the point (1,0). Its equation is

(y —0) =tan(45°—30°) (x — 1)

ory= (Z—ﬁ)(x—l)

(b)

As altitude from A is fixed and the orthocenter lies
on altitude, hence x + y = 3 is the required locus

(@)

Bo, b | ¥
2
pma P(h, k)
450 0 A(a, 0)
M > X

If zBAO = 0, then BM = 2sin® and MO = BM =
2sinf,MA = 2cosf.Hence,A = (2cos 8 —
2sinf,0)and B = (—2sin 8, 2 sin ). since
P(x,y) is the midpoint of AB, so

2x = (2cos0) + (—4sin 0)

or cosf —2sinf =x

2y = (2sinf) or sinf =y

Eliminating 6, we have

(x+2y)2+y?=1 or x2+5y?+4xy—1=0
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34

35

36

37

(a)

Solving3x +4y =9,y =mx + 1,we getx =
5
3+4m
Hence,m = —2/4,—4/4,2/4,—8/4. So, m has two

integral values

(a)

Since a/a; = b;/b; = c¢1/cy, thenu = 0 and

v = 0 are same straight line. Hence,u + kv = 0 is
also the same straight line

(@)

Given lines are mutually perpendicular and
intersect at (6/5,13/5)

. Here, xis an integer if 3 + 4m = 1,-1,5, =5.

A
Equations of angle bisectors of the given lines are
x—2y+4=+2x+y-5),

ie,ex+3y=9and 3x—y=1

Side BC will be parallel to these bisectors. Let

AD =a

= AB = aV/2 and area of AABC is

1
Aapc= 2% (aﬁ)z =a?=10

= a=+v10
Let equation of BC be x + 3y = A. Then,
6 _3_
VI0=2>——= 1=-1,19
V10

Therefore, equation of BC is x + 3y = —1 or
x+3y =19
If equation of BC is 3x —y = A, then

8 _13_
Vio=2—2——=)1=-9,11
V10
Hence, equation of BCis3x —y = —9 or
3x—-y=11

()

The point (4, 5) lies on the given line 7x — 3y —
13 = 0. The locus of the point equidistant from
the given point and the line is a line perpendicular
to7x —3y—13=0at (4,5)

(d)

R(x,y)lieson9x +7y +4 =0

Hence, R (a@),a €ER

38

39

40

R(a, b)

P(2,5) 04, -11)

2+4+a 6+a .
h=(35) =50 O
511 - @9
k =
3
-46-9a ..
T 7x3 (if)
From (i) and (ii), we get
—(21k — 46)
3h—6 =——m—
9
= 27h+21k—-54+46=0
Hence, the locus is 9x + 7y — 8/3 = 0. This line is
parallel to N
(a)

Letx; = a,x, = ar and x3 = ar?;y, = b,y, = br

and y; = br?. Now,

y,—Yy1 br—b b
X, —Xq4 ar—a a
- br’=br b
And Y3—Y2 — - i
X3—X2 ar<—ar a

Therefore, slope of PQ is equal to slope of QR.
Hence, points P, Q, R are collinear

A(1,0)

B(2,0)

22
E=(1,1%sin60° + 1 x sin 60°) = (1,v3)
Therefore, the equation of CE is

_ 53
= C=(2+1Xcos60°,1xsin60°) =

y=V3=— = (x—1)

(a)

Let the two perpendicular lines be taken as the
coordinate axes. If (h, k) be any point on the locus,
then according to the given condition

|h| + |k| = 1. Hence, the locus of (h, k) is

[x| + |y| = 1. This consists of four line segments
enclosing a square as shown in the figure below
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42

43

44

(1,0
x-y=1 x+ty=1
(-1,0) (1, 0)
5 X
x+y=1 x-y=1
,-1)
(b)
There are clearly five points
(0, 4)
4x + 5y =20 Py(1, 16/5)

Py(2, 12/5)

P53, 8/5)

' Py(4,4/5)
N\ A4(4,0)
B(5, 0)

O[4,(1, 0) 4,2, 0) 43, 0)

Given that slope is —V/3. Therefore, the line is
y=—V3x+c

= \/§x+y=c
Y
o> X
AN
Bx+y=38
V3x +y=-8

Now,|§|=4 =c =18 =>x\/§+y=18
(<)

Since the diagonals are perpendicular, so the
given quadrilateral is a rhombus. So, the distance
between two pairs of parallel sides are equal.

Hence,

c'—c c'—c
Vvaz + b2 Ja? + b7
= a?+b2=a" +b"”
(b)

Let a and b be non-zero real numbers.
Therefore, the given equation

(ax? + by? + ¢)(x? — 5xy + 6y?) = 0 implies
either

x2—5xy +6y2=0

=>(x—-2y)(x—-3y)=0

= x =2yandx = 3y

Represent two straight lines passing through
origin.

orax?+by?+c¢=0

When ¢ = 0 and a and b are of same signs, then
ax?+ by +c=0

45

46

47

=>x=0andy =0

Which is a point specified as the origin.

When a = b and c is of sign opposite to that of a,
then

ax? + by? + ¢ = 0 represents a circle.

Hence, the given equation,

(ax? 4+ by? + c)(x? = 5xy + 6y2) = 0

may represents two straight lines and a circle.

(@)

/ x+2y=1

2x +4y =15

/
Let Pbeonx + 2y = 1. Then,

t t
1+—+2(2+—)=1
V2 V2
-42
or t=T
Let P be on 2x + 4y = 15. Then,
t t
2(1+—)+4(2+—>:15
V2 V2
5V2
ort =—

since point lies between the lines and x = t, then
te ('4‘/E ﬂ)

3 3
(@)
A(1, 10)
G (1, 8/9)
B 5 C

Circumcentre O = (—1/3,2/3) and orthocenter
H = (11/3, 4/3)
1:2

) G H

Therefore, the coordinates of G are (1, 8/9), now,
the point A is (1, 10) as G is (1, 8/9). Hence,
AD:DG =3:1

3—-1
C ==l b= 3
Hence, the coordinates of the midpoint of BC are
(1,-11/3)
(9
The given inequality is equivalent to the following
system of inequalities
2x +3y < 6,whenx >0,y >0
2x —3y < 6,whenx >0,y <0
—2x+3y<6,whenx <0,y<0
—2x—3y<6,whenx <0,y <0

8
5—10: 11
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49

50

Which represents a rhombus with sides
2x+3y=6and 2x+ 3y =-6

Length of the diagonals is 6 and 4 units along x-
and y-axes. Therefore, the required area is

1/2 X 6 X 4 = 12 sq. units
Y

B

2x-3y=-6 2x+3y=6

2x+3y=-6 2x-3y=6

(b)
Given AB = BC

AB
tané = 04" my

2AB

OA

m, m, + mq 2+1
= — —

tana = =m,

m,—m; 2-—1

C

B
0
o] A X
m1+m2

=
\/(m1 +my)? —dmym,
2h

b =3
4h _ 4a
b2 b
:>4h2 4a_4-h2
b2 b~ 9b?
4h2X8_4a
b2 "9  p
= 8h% =9ab
(o)
a,8,barein H.P

=3

=>_

=

1+1 1/4

= — _=

a b /
4a

4q?
2(a—4)
A is minimum at a = 8. Hence, minimum value of
A is 32 sq. units
(d)
If the line meets the x-and y-axes at A and B, then
A = (—c/a,0),B = (0,—c/b). The line will pass
through the first quadrant if
—c/a >0 and/or -c/b >0
= ac >0 and/or bc <0

= area, A =

51

52

53

54

55

(a)
The distance between (2/m, 2) and (6/m, 6) is
less than 5. Hence,

2 6\

(———) +(2-6)2 <25
m m
16
m
= 2>16
m —
9
>3 <t
= - _
m 30rm 3
(b)

The equation of the line joining the points (2, —1)
and (5, —3) is given by

21_+53 (x—2)
or 2x+3y—1=0 (i)
since (x4,4) and (—2,y;) lieon2x + 3y —1 =0,
therefore

y+1=

| =
U=

le+12_1=0 =>x1=—

wln N

and -4+3y;,—-1=0 =2y, =
Thus (x4, y,) satisfies2x + 6y + 1 =0
(a)

P

y+2x=1

: 3y+6x=6

o R
The given linesare y + 2x = 1 and y + 2x = 2.
The distance between the lines is (2 — 1) /V/5 =
1/V5
The side length of the triangle is
(1/\/§)cosec 60° = 2//5
(a)
Line perpendicular to x secd + y cosec 6 = a is
x cosec —ysecld = A
This line passes through the point
(acos36,asin3 )
Then,
(a cos® @)cosec 8 — (asin®0) secd = 4

cos30 sin30
= A= a( sinf cosH)
_ cos 26

=q—
cosf@sin@
Hence, the equation of line is x cos 8 — y sing =

a cos 20
(a)
a—1

tan @ = _7—a
Me =3 T 0-p
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7-4

Also tan 8 = 3 o3
3 a—1 7—a
Hence, ;=0 ==~ =105
¥ 10-5
b, 7) —— S R(10, 7
©.70 b7 - (10, 7)
T 900_9 7-a
i 0 0
€ 5 (10, a)
b a-1
T (7,1)
— —— ! P— x
(0,0)P “——5——5(10,0)

From 1st two relations

9=ab—b—-3a=3

3a+6=ab—b (i)

From last two

10a —ab—10+b =21 —3a

13a —ab+b =31

or ab—b =13a-31 (2)

Hence, from (i) and (ii)
3a+6=13a —31 = 10a = 37

=>a=3.7

()

Let the line cut the axis at points A(a, 0) and
B(0,b). Now given that (—4, 3) divides AB in ratio
5:3. Then,

—4 =3a/8 and 3 = 5b/8. Therefore,a = —32/3
andb = 24/5. Then using the intercept from

x/a + y/b = 1, the equation of line is

3x 5y
_3_2+ﬁ_1
or 9x — 20y +96 =0
(@)
We have
x yp 1 a; by 1
Xy Yo 1f=la, by 1
x3 y3 1 az bz 1
11X »n 1 1]|® b; 1
>—=|x; y, 1ll==la, b, 1
2x3 y3 1 as by 1

Hence, the area of triangle with vertices
(x1,y1), (x2,¥2), (x3,y3) is same as the area of
triangle with vertices (a4, b1), (ay, b,), (as, b3).
Hence, the two triangle are equal in area

(b)
Y
2x-y+4=0

/f-zy-X1=o

L7

Clearly from the figure, the origin is contained in

59

60

61

62

the acute angle. Writing the equations of the lines
as2x—y+4=0and-x+ 2y +1=0,the
required bisector is

2x—y+4 —x+2y+1

V5 V5
(b)
From the figure
D c
A
A4, 5) B(1, 1)

Area of rhombus = 2 X (area of AABD)
1
=2><§><5><551n9

= 25sin6
Hence, maximum area is 25 (when sin8 = 1)
()

Y *(7,13)

.
4

.. G4

@y
"

X
Consider a point A’, the image of Ain y = x.
Therefore, the coordinates of A" are (4,3)

or (Notice that A and B lie are the same side with
respect top y = x). Then PA = PA'. Thus,

PA + PB is minimum, if PA" + PB is minimum,
i.e., if P, A’, B are collinear. Now, the equation of
AB is

y-3=——,0-4

= 3y—10x+31=0

Itintersects y = x at (31/7,31/7), which is the
required point P

(d)

Three non-collinear points from a triangle and the
line joining the midpoints of any sides is
equidistant from all the three vertices

(©

Since the point A(2, 1) is translated parallel to

x —y = 3, therefore AA’ has the same slope as
that of x — y = 3. Therefore, AA’ passes through
(2,1) and has the slope of 1. Here

tanf =1 = cosH = 1/v/2,sin6 = 1//2
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65

v
Thus, the equation of AA’ is
x—=2  y-—1
cos(m/4)  sin(m/4)
Since AA' = 4, therefore the coordinates of A’ are

given by
x—=2 y—-1
cos(m/2)  sin(m/4)

s LT
X CoOS—,y Sin

> x=2-2V2,y=1-2V2

Hence, the coordinates of A’ are (2 — 22,1 —
2V2)

(©

Equating of any line through (2, 3) is
y—3=m(x—2)

>y=mx—2m+3

From the figure, area of AOAB is +12. That is,

—4

1/2m -3
5( )(3—2m)=i12
B
(0,3 -2m)
2,3)
O] A <2m—3’0)

(0,0)
Taking positive sign, we get(2m + 3)? = 0. This
gives one value of m as —3 /2. Taking negative
sign, we get
4m? —36m+9=0(D > 0)
This is a quadratic in m which gives two values of
m. Hence, three straight lines are possible

(c)

1 1 =2

2 -1 1|=0
a b —c

=>a+5b—-3c=0

@ =0
= —— — — =
3 3°7¢

Hence, 2ax + 3by + ¢ = 0 is concurrent at
2x =—1/3and 3y = —-5/3.S0,x = -1/6,y =
-5/9

(a)
The three lines are concurrent, if
1 2 -9

3 5 =5/=0

a b -1

66

67

68

= 35a—-22b+1=0
Which is true if the line 35x — 22y + 1 = 0 passes
through (a, b)

(d)
Y
(x;By ) m Jca,o
m
my -myp
4000, 0) X
Let the coordinates of C be (1, ¢). Then,
c—-y
m, =
27 1—x
c-mqx
or my = ——

:mz—m2x=c—m1x
=> (m—myx=c—m,
= ¢=(m —my)x+my (i)

Now area of AABC is

Y w1 =1 ]

—-|lx myx == [cx —mqx

2 1 c 1 2
1

=3 |[((m1 —my)x + mz)x — myx]|
1

=3 [[(my —my)x? + myx — myx]|
1

= E(ml —my)(x — x?)[+ x> x2in (0,1)]

Hence, f(x) = %(x —x?)

f(X)max = % when x = 1/2
(b)

Let y = mx be a line common to the given pairs of
lines. Then
am?+2m+1=0andm?+2m+a=0
m? m 1
= = =
2(l—a) a*-1 2(1-a)

a+1
>m?=1and m=——

2

>(a+1)?%=4

=>a=1or-3

But for a = 1, the two pairs have both the lines

common. So a = —3 and the slope m of the line

common to both the pairs is 1. Now,

x% + 2xy + ay? = x? + 2xy — 3y?
=(x—y)(x+3y)

and ax? + 2xy + y? = =3x2 + 2xy + y? =

—(x—y)Bx+y)

so the equation of the required lines is

(x+3y)Bx+y)=0

= 3x2+ 10y +3y%2 =0

(d)

Given 0(0, 0) is the orthocentre. Let A(h, k) be the
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70

71

72

73

third vertex, B(—2,3) and C (5, —1) the other two
vertices. Then the slope of the line through A4 and
0 is k/h, while the lines through B and C has the
slope —4/7. By the property of the orthocenter,
these two lines must be perpendicular, so we have

() (=3)=-1=km=3 ©
AISO, 5—§+h —1+33+k =7

= h+k=16 (i)
Which is not satisfied by the points given in

(@), (b) or (c)

(d)
tan@ =7
OA=0B=r
in 6 6 1
sin@ = ——=,cosf = ——=
5v2 5v2
_r
B<5\/§ ,5\/§>
(L,L
A\\2 J—2>

NOW, Myp = —1/2

(d)

The point @ is (—b, —a) and the point R is

(—a, —b). Therefore, the midpoint of PR is (0, 0)
(d)

B
Yy =ax
A
7
A
o) X
xt+ty=a

a a?
B=(0a)4, = 1+a’'l+a

1

Doap= E(OB)A1M

1 a 1 a?
= Z|a | | = -

2 1+al 2|1+a4a
(b)
The line passing through (2, 3) and perpendicular
to-y+3x+4=0is
y=-3 1
x—2 3
or3y+x—11=0
Therefore, footis x = —1/10,y = 37/10
(d)
S is the midpoint of @ and R. Therefore,
S=(7+6)/2,3-1)/2) = (13/2,1)

74

75

76

77

78

P(2,2)

0(6, -1) S(13/2,1)  R(7,3)
Now slope of PSism = 271 _ 2
2-13/2 9

Then equation of the line passing through (1, —1)
and parallel to PS is

2
y+l=-5(x-1

or 2x+9y+7=0

(a)

3a4+a?-2=0

=>a’+3a-2=0;

—3iv9+8_—3i\/17
2 B 2

= Two values of a

()

>a=

Y

B(0,4)

4(3, 0)

0

Clearly, circumcentre of triangle ABQ will lie on
the perpendicular bisector of line AB. Now
equation of perpendicular bisector of line AB.
Now equation of perpendicular bisector of line
ABis 3x — 4y + 7/2 = 0. Hence, locus of
circumcentreis6x — 8y +7 =0

(a)

No such triangle is possible as the medians
through the vertices of a right-angled triangle
(other than right angle) cannot be perpendicular
to each other

(a)

Solving the given equations of lines pairwise, we
get the vertices of triangle as
A(—-2,2),B(2,-2),Cc(1,1)

Then,

AB =16 + 16 = 4V/2

BC =vV1+9=+10
CA=vY9+1=+10

Hence, the triangle is isosceles
(9

We know that PA + PB = AB (by triangle
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81

inequality)
So, PA + PB is the minimum if PA + PB = AB,
i.e, 4, P, B are collinear

3 —4 1
1 2 11=0
2k—1 2k+1 1

or 3(2—-2k—-1)+4(1-2k+1)+1Q2k+1 -
4£+2=0

or3—6x+8—-8k+3—-2k=0

or 14 —16k =0

.k_7
“k=g
(d)
Y
<N
P
M
X
A£-4, 0) B](4, 0)
Let M = (0, h)
= N = (0,h + 4). Equation of AM is
y
4+ =1
—4+h
y 4+x 4y
> == =>h=
h 4 4+ x
Equation of BN is
x+ 24 =1
4 h+4
N y 4-x
h+4 4
4y
4 = ——
= h+ g
4y — 16 + 4x
> h=——-—
4—x
4y-4+x) Yy N
= g =T x (eliminating h)
= 2xy — 16+x2 = 0, which is a required locus
(b)

Being a pair of lines, abc + 2fgh — af? — bg? —
ch?=0

This gives m = 4. Now find angle between lines
(d)

Since the product of the slope of the four lines
represented by the given equation is 1 and a pair
of lines represents the bisectors of the angles
between the other two, the product of the slopes
of each pair is —1

So let the equation of one pair be ax? + 2hxy —
ay? = 0. Then the equation of its bisectors is

x*—y* xy
2 h
By hypothesis,

82

83

x*+ x3y + cx?y? —xy3 + y*
= (ax? + 2hxy + ay?)(hx?

— 2axy — hy?)
= ah(x* +y*) + 2(h? — a®)(x3y — xy3)

— 6ahx?y?
(d)
Given, linesare (1+p)x —py +p(1+p) =0
(D)
and (1+q)x —qy +q(1+ q) = 0...(ii)
andy =0

on solving Egs. (i) and (ii), we get

C{pg, A +p)(1+q)}
~ Equation of altitude CM passing through C and

perpendicular to AB is
x = pq ...(ii0)
1+
- Slope of line (ii)is ( p q)

"+ Slope of altitude BN (as shown in figure)is T

X
Line (ii)

. . o a4
= Equation of BNisy — 0 = 1+q(x+l’)
=y = (x + . (v

Y =T+ p) ..(v)

Let orthocentre of triangle be H(h, k), which is the
point of intersection of Egs. (iii) and (iv).

= On solving Egs. (iii) and (iv), we get

x =pqandy = —pq

= h=pqand k = —pq

~h+k=0

~ Locusof H(h,k)isx +y = 0.

()
We have, B = (5,2),6 (—2,2)

12
= BC=7,AD=3
Y
A4X(0,5)

C \B
D \
@

7
Ix+2y-10=0

y=2

Tx-2y+10=0/
x (59

A 1 123 18 .
‘. = =X — = — .
aBCc= 5 X 7 SQ. units

84 (a)
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PG, 1)
Obviously line through Q is at greatest distance
from point P when it is perpendicular to PQ. Now
slope of line PQ is mpy = —1/2. Then slope of
perpendicular line passing through Q is
y—2=2(x—-1)

or 2x —y =20

(©

The lines by which triangle is formed are

x =0,y =0and x + y = 1. Clearly, it is right
triangle and we know that in a right angled
triangle orthocenter coincides with the vertex at
which right angle is formed. Therefore,
orthocentre is (0,0)

()

Let the vertices ‘B’ and ‘C’ lie on the given line.
Then,

_ 2 i i
0D = = 2. Equation of OD is

y =x = x =y = /2 (for point D)

Also, BD = 0D X tan 60° = 2+/3 for the
coordinates of B and C. Using parametric
equation of line, we get

X—I/E: y_l\/E = $2V3
2z V2
Y
c
Ly
b

0‘,,«%3
x+y=2/2
A

= CE(\/§+\/€,\/§—\/5)
and B = (V2 —V6,vV2 +V6)
(a)

A(-1,2)

‘ —-2-2-1

V(@22 + (=12

-

88

89

90

AD
v tan60° = —— = V3 =
an BD \/_

BD >
= = |=
3
~ BC=2BD =2 S
' N T3 |3

V5
BD

(b)

R

P |

@1 m ©

Let m be the slope of PQ. Then,

tan 45° = m— (—2) _‘m+2
A= Trml " [1—2m
>m+2=1-2mor -1+2m=m+2
=>m=-1/3orm=3

Hence, equation of PQ is
1
—1=—=(x-2
y 3 (x—2)

Or x+3y—-5=0

And equation of PR is

3x—y—-5=0

Hence, combined equation of PQ and PR is
(x+3y—-5@Bx—y—-5=0

= 3x2 —3y2+8xy —20x — 10y +25 =0
(a)

Let the equation of linebe x/a + y/b =1

0]
AB is perpendicular to y = 5x. Hence,
—b/ax5=-1 = 5S5b=a

Area of App= %|ab|

1
= 1O=§|5b2|
= b’=4=>b=42,a=+10
The line canbe x/10 +y/2 =1 or x/10 +
y/2=-1
(d)
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92

93

94

=a=b+c+2Vbc

> a=(b+Ve)

> (Va— Vb -ve)(Va + Vb +2) =0

= Va—Vb—+Vc=0
Sinceva+vVb++Vc#0 (~ab,c>0)
Comparing with vax + vby = v/c = 0, we have
x=-1y=1

(©

We have, 6x2 —xy —12y% = 0 (i)

= (2x—-3y)B3x+4y)=0

and 15x2 + 14xy —8y2 =0

= (56— 2y)(3x +4y) =0 (ii)

Equation of the lie common to (i) and (ii) is
3x+4y =0 (iii)

Equation of any line parallel to (iii) is

3x+4y =k

Since its distance from (iii) is 7, so
k

——| =7 = k=135

‘m

(©

We have to find locus of the point (h, k) whose
image in the line 2x — y — 1 = 0 lies on the line
y = x. Now, image of (h, k) in the line

2x —y —1 = 0is given by

X,—h y,—k 22h-k-1)

2 -1 5
—3h+4k + 4
=>x; = =
and yz — 4h+3k-2

5
This point lies on y = x. Then,
—3h+4k+4 4h+3k—2

= >7Th—k=6

5 5
()
If P; be the reflection of P in y-axis, the
P = (—2' 3)

Y R 10)
0, /
/\
P(-2,3) P2, 3)
0 X

Equation of line Py R is

== (xt2
Y =532 02
> y=x+5

It meets y-axis at (0,5) = Q@ = (0,5)
(d)

The given equation is-b
(a—Db)?(x%+ y?) —2abx =0 (i)

95

The origin is shifted to(ab/(a — b), 0). Any point
(x,y) on the curve (i) must be replaced with new
point (X, Y) with reference to new axes, such that

x=X+% and y=Y +0
Substituting these in (i), we get

(a—»b) [(X +aa__bb>2 + YZ] — 2ab [X +£]

a—b
=0
= (a—Db)|X?*+ b +Y2+2abX 2abX
@ (a — b)? a—»b ¢
2a*b?
a—-b
212
= (a-b)(X?+Y?) =
a—b

= (a — b)?(X? + Y?) = a?b?

(c)

A rough sketch of the lines is given below. There
are three triangles namely ABC,ABD, ACD

y=x+3

) +x =3
y=2x+3 y

y=3x+2
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97

()

Reflection about the liney = x, changes the point
(4, 1) to (1, 4). On translation of (1,4) through a
distance of 2 units along +wve direction of x-axis
the point becomes (1+2, 4), i.e., (3, 4)

P'(XU/)
T P(3,4)
o
Skl P4
L0
N |
N6 ; J,
o k—3——
k— X —

On rotation about origin through an anglern /4, the
point P takes the position P’ such thatOP = OP’.
Also OP =5 = OP' and cos 6 = 3/5,sin 6 = 4/5.
Now,

x = OP’ cos (%+ 9)

=5 (cos%cos@ — sin 9)

<2

V2
y = OP'sin (E+ 9)
4
=5 (sinzcose + cosEsin 9)
4 4
3 4 7
5VZ2 5V2 W2

. pr= -1 7

- 7= (7w

(b)

Suppose we rotate the coordinate axes in the
anticlockwise direction through an angle a. The

equation of the line L with respect to old axes is

x y
42 =1
a+b

In this equation replacing x by x cosa¢ — y sina
and y by x sin a + y cos «, the equation of the line

with respect to new axes is
xcosa —ysina xsina+ycosa
+ =
a b
cosa |, sina cosa sina .
:x(a + b)+y(b B a)_l(l)
The intercepts made by (i) on the coordinates
axes are given as p and g

1 cosa | sina
Therefore, = = —
P a b
1 cosa sina
and = = -
q b a

98

99

100

101

102

103

Squaring and adding, we get
1 1 1 1

q?2 a? b?

p?
(b)
(2, 0) is midpoint of B(0,0) and C, then C has
coordinates (4,0). Also, A has coordinates

(0 + 2cosm/3),0 + 2sinm/3) = (1,v3). Then
centroid is (5/3,1/+/3)

(d)

Orthocentre of triangle BCH is the vertex A(—1, 0)
(b)

|~
@,y

0, 1)

(2,0

o

x=2
From the figure,
22+ (0, —D? =yf
4+yf +1-2y; = yf
5=2y,0r y; =5/2
Equation of the line from (2, 5/2) to the given
base is
y—=5/2=2(x—-2)
or 2y —5=4(x—-2)
aty=1,-3/4=x—-2 or x=5/4
(a)
Equating ofline ABisy —1 =m(x — 1)
= Equating of line ACisy — 1 = —%(x -1

y

(1, 1)

1
o (1-49

<0,1+%) C/(h.’ﬁ\ X

1
2h=1——
m

1
2k =1+—
m

Eliminating m we havelocusx +y =1

(b)

A = (a,2a + 3), BC = 1 unit. Equation of BC is
y—3=0

Distance of A from BCisp = |2a + 3 — 3|
Area of AABC = A= |a|;5 <A< 6 =25< |a| <6
(b)

Let the third vertex be (h, k)
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105

A(h, k)

1,2)

B@4,-3) D €25

Now slope of AD is (k — 2)/(h — 1) slope of BC is
(5+3)/(—2 —4) = —4/3,slope of BE is
(=3—-2)/(4—-1) =5/3 and slope of AC is
(k—=5)/(h+ 2).Since AD 1 BC so
k—2 -4
e
= 3h—4k+5=0 (i)
Again since BE 1 AC, so

5 k 5

3 h 2
= 3h—-5k+31=0 (i)
On solving (i) and (ii) we get h = 33,k = 26.
Hence, the third vertex is (33, 26)

(b)

Y
M D

90° -9
A C
4

9 90° -9 X

0 > -

The coordinates of A are (0,4) and those of B are
(3,0)

BC =AB =+/32+42=5

= BL = BC(Csinfand CL = BC cos 8

4 3
= BL=5><§=4and CL=5X§=3

Similarly, MD = 4 and AM = 3. So, the
coordinates of C are (OB + BL,CL) = (7,3) and
those of D are (MD, 0A + AM) = (4,7)

The coordinates of the vertex farthest from the
origin is (4, 7)

(b)

N C
60°-9

From the figure,

xcos(8 +30°) =d (i)
xsinf=1-d (ii)
Dividing (i) by (ii), we have

106

107

108

109

1+d
tl =——
V3co 1 d

Squaring Eq. (ii) and putting the value of cot 8, we
have

1
P=Z(4d? —4d + 4)

d?—d+1

>5x=2 [——
* 3

(d)
If we reflect y = |x — 2] in y-axis, it will becomes
y = |—=x — 2| = |x + 2|. The reflected lines are

y =x + 2,y = —x — 2. Their combined equation
is

y—x—-2)y+x+2)=0

= y2—-(x—-2)2%=0

>yl—x2—4x—4=0

()

Let incentre be/Then/(2, 1)

> [A=422+22=2V2

Also, Al =r cosec%

+A
2
X (n A)
: —
an2 >
—1 t1—1
—3(:02—

Al
So, r = 7=
cosec> 1+1

4BIC =<

2V2%x3 6

Vio V5
(d)
Angle bisector will make the angles (6, + 6,)/2
and (/2 + (8, + 6,)/2) with the x-axis. Hence,
their equations are

X=X V=N
0,+0,\ . (0,40
cos( 1; 2) sm( 1; 2)
X—X1 Y—V1
or =
~sin("572)  cos(1;72)
(b)

We can assume that OP and OR are x-axis and y-
axis, respectively. Let OP = a. Then area of square

OPQR is a?
N
R 0
M
0 P

Coordinates of M and N are (a,a/2) and (a/2,a)
respectively
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2
- ar(AOMN) = % |a‘/12 ac/l 2| = 3%
8 4
"3 6
A=16
110 (d)
Arranging the lines in descending order of slope,
we have
m; =5m, =3 and mz; = —1
my —m, 2 1
~tanA = = =

1+mm, 1+15 8
m;—-mg 3+1

N = s 13 Z
_mg—-my —1-5 3
tanC_1+m3m1_ 1-5 2
Ztan2A=i+4+2=1+256+144
64 4 64
401
~ 64
= p+q =465
111 (b)
OM, = OA, + —OA”lz_ 04,
_OAr+0Ar+1
2

1
= {04, X k™71 + 04, X k7

0A
= 71 (1 +k)k™1

r=1 r=1
1
=— (1 +k)Xx
7 ¢ )X Tk
04z
oA, YTou
o2 1 — 942
04,
_ 0A,(0A; + 04;)
© 2(0A, — 04,)
112 (b)
0,2)
-2 2
(9 (9
A [(0,0) 4

From the figure
y++V3x=2for x>0
y—+3x=2 for x<0
113 (b)
Lines ax +y = 0 and x + by = 0 intersect at
0(0,0)

114

115

116

117

ax+ty=0

ax+by-1=0

0(0, 0)

x+by=0

Hence, if AB subtebds right angle at 0(0, 0), then
ax +y = 0andx + by = 0 are perpendicular to
each other

So,
o -5) =1
a b =
>a+b=0
(b)
Y
(-n, m) B(n, m)
C
e A(m, n)X
D
(-n, -m) E(n, -m)
Y’

Area of rectangle BCDE is 4mn. Area of AABE ius
2m(m-n)
2
Therefore, the area of pentagon is 4mn + m? —

mn = m? + 3mn
(@
The given equations are
a’x? + 2h(a + b)xy + b%y?2 =0 (i)
and ax? + 2hxy + by? =0 (i)
The equation of the bisectors of the angles
between the lines represented by (i) is
x2 —y? xy
a?—b% h(a+b)
x2—y? _xy
a-b h
which is same as equation of the bisectors of

=m? —mn

or

angles between the line pair (ii). Thus, two lines
pairs are equally inclined to each other

(d)

The combined equation of bisectors of angles
between the lines of the first pair is

x*—y? xy

2-1 9
As these equations are the same, the two pairs are
equally inclined to each other
(a)
Since xy > 0, P lies either in the first quadrant or
in the third quadrant. The inequality x + y < 1
represents all points below the line x + y = 1so

that xy > 0 and x + y < 1 imply that P lies either

Page |43



118

119

120

121

122

inside the triangle OAB or in third quadrant
(©

Family of line through the given lines is
L=x—-7y+5+A(x+3y—-2)=0 (i)

x+3y-2=0

For line L = 0 in the diagram, distance of any

point say (2, 0) on theline x + 3y — 2 = 0 from

the line x — 7y + 5 = 0 and the line L = 0 must be

same

2+5 2+21+5-22

V50l [J(1+ )2+ (31—7)2

= 1042 =401 =0

> A=4o0or0

Hence,L = 0,1 =4

= Required lineis 5x + 5y —3 =0

(b)

The point B is (2,1). The image of A(1, 2) in the

line x — 2y + 1 = 0 is given by

x—1 y-2 4
-1 -9 T

: ‘

-2 5

Hence, coordinates of the point are (9/5, 2/5)
Since the point lies on BC, therefore the equation
of BCis3x —y—5=0.Hence,a+b =2
(@)
Acute angle between the lines x2 + 4xy + y? = 0
istan~(2v4 — 1)/(1 + 1) = tan~! /3. Angle
bisector of x? + 4xy + y2 = 0 are given by
x*—y? xy

1-1 2
x2—y2=0>=> x=4y

As x + y = 0 is perpendicular to x —y = 4, the
given triangle is isosceles with vertical angle
equal to /3 and hence it is equilateral

(d)

We haveP = (1,0),Q = (—1,0),R = (2,0). Let
S = (x,v). Now given that SQ? = SR? = 25P2.
Hence,

G+ D2 +9y2+(x—2)2+9y2 =2[(x — 1)? + y?]
= 2x2+ 2y —2x+5=2x*+ 2y —4x +2
= 2x+3=0

=>x=-3/2

Which is a straight line parallel to y-axis

(d)

Let (h, k) be the point on the locus. Then by the
given conditions,

(h—a)*+ (k= b)? = (h—ax)* + (k — by)?

123

124

125

126

= 2h(a; — ay) + 2k(b; — b,) + a3 + b2 — a?
—-bi=0

= h(a, — ay) + k(b; — by) +§(a§ +b2—a?—

£12=0 (i)

Also, since (h, k) lies on the given locus, therefore

(a; —az)h + (by — by)k + ¢ = 0 (ii)

Comparing Egs. (i) and (ii), we get

1
¢ =5 (a3 + b5 —ai ~ b)

(d)

Clearly, A will remain as (0, 0); ‘f;” will make B as
(0,4); ‘f,” will make it (12, 4) and ‘f3’ will make it
(4,8); ‘fi’ will make ‘C’ as (2, 4); ‘2’ will make it
(14,4); ‘3’ will make it (5,9). Finally ‘f;’ will make
‘D’ as (2,0) ‘f,’ will make ixt (2, 0) ‘f3’ will make it
(1,1). So we finally get A = (0,0),B = (4,8),C =
(5,9),D = (1,1). Hence,

8 9-8 9-1
Map =7 Mpc =g, =LMoo =53
9
:ZJmAD =1'mAC=§lmBD
_8—1_7 3
41 /

Hence, the final figure will be a parallelogram

(c)
Y '
..... y=2
0.2) g
. 5(2, 0) Y
x=2

Above figure represents the given isosceles
triangle. Clearly the equation of other equal side is
y=2

(d)

459 y=\/§x+k

15° 60°

/

Angle between both the lines is 45°. Hence,

OP =0P'\V2 = (5/N2)xV2 =5

()

ax + by = 1 will be one of the bisector of the
given line. Equation of bisectors of the given lines
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128

129

are
3x+4y -5
5
64x — 8y = 115
14x + 112y = 15
64 8
115’7 T 115

14 12
or a=—,b=—
15 115

5x — 12y — 10

=i<—y)
13

=

or

= a

(b)
BD and BE intersect at B. Coordinates of B are
(_31 _2)

3 01 3
2 5| _[z7™
> tanf = =
1+ 1+
10 2
3—2m
>1=
2+3m
3—-2m
= +1=
2+3m

= m = 1/5 (rejected) or —5

Equation of BC is

y+2=-5(x+3)

=2>5x+y+17=0

Alternative Solution:

Take image of (2, —1) in the line BD to get a point
on BC

()

Extremities of the given diagonal are (4,0) and
(0,6). Hence, slope of this diagonal is —3/2 and
slope of other diagonal is 2/3. The equation of the

other diagonal is

x—2 y-—3
— -7

3 2
Vi3 Vi3
For the extremities of the diagonals, r = +/13.
Hence,

x—2=43,y—3=42

x=5-1and y=5,1

Therefore, the extremities of the diagonal are
(5,5 and (-1,1)

(b)

Let the coordinates of the third vertex be (2a, t).
Now, AC = BC. Hence,

Iy mrarome v SENREL
t 4a+(at):>t2

130

131

132

133

So the coordinates of third vertex C are (2a, 5a/
2). Therefore, area of the triangle is

5a
5a a —
11]2a > 1 2 5q2
“Zl2¢a 0 1| o _57“ N
0 a 1 0 a 1
(b)
A(1,2)

y=-2x y=x

4D 4
Images of A about y = x,y = —2x are A; and 4,
which lie on BC.Now A; = (2,1)and 4, =

(=11/5,2/5). Equation of BCisx — 7y + 5 = 0.

Hence,

5 1
r:ID:|—|:—
VI+49l 2
(d)
Y

tan(180° — 8) = slope of AB = —3

~tanf =3
oc oc
. E=tan9,ﬁ=cot9
BC_tanB_ .
:R_cotB_tan 6=9
(@)

First two family of lines passes through (1, 1) and
(3, 3), respectively. The point of intersection of
lines belonging to third family of lines will lie on

liney = x
Hence,
>ax+x—2=0and 6x4+ax—a=0
a+l  6+a
2a’—a—-12=0 = (a—4)(a+3)=0
(d)
AAQP_3
AAOB ~ 8
PIL 3
or Gz =3
12
2P
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135

136

A=34
>A=3,—

'3

Ag 1
= —= -

B0 ° '3

The value 1/3 is rejected because this gives
negative coordinates of P and it is given that P lies
on OB

(b)

Reflection of A in the two angle bisectors will lie
on the line BC, so (2,1) and (1, —2) will lie on BC.

Equation of BC willbey + 2 = (1+2) (x-1)

2-1

ie,3x —y=5
(a)
Let A = (x1,¥1), B = (x2,¥2),C = (x3,¥3),D =
(4, Ya)
(x4, y4)D B(xy, ¥2)
(xb yl)A C(X3,y3)
Given,

xf +xf + x5 +xg +yi+yi+yi+yi - 200
— 2X2X4 — 2Y2Y3 — 2Y1Y4 = 0
= (X —x3)% + (X2 —x4)% + (y2 — ¥3)°
+ (11— y)?<0
= X1 = X3,X2 = X4,Y2 =YV, V1 = Ya
X1t X  X3tX and YitYs Yatys
2 2 2 2
Hence, AB and CD bisect Each other
Therefore, ACBD is a parallelogram
Also AB? = (x; — x2)* + (y1 — ¥2)?
= (x3 = x4)* + (V4 — ¥3)?
= CD?
Thus ACBD is a parallelogram and AB = CD,
hence is a rectangle
()
x-coordinate of the point of intersection is
3x +4(mx+1)=9

5

3+4m
For x to be an integer 3 + 4m should be a divisor

=>B+4m)x =5 =2x=

137

138

139

140

of 5,i.e.,, 1,—1,5 or —5. Hence,

3+4m =1 = m = —1/2 (not integer)

34+ 4m = -1 = m = —1 (integer)

34+4m =5=m = 1/2 (notan integer)

34+ 4m = -5 = m = —2 (integer)

Hence, there are two integral values of m

(d)

The set of lines is 4ax + 3by + ¢ = 0, where

a + b + ¢ = 0. Eliminating ¢, we get

4ax +3by —(a+b) =0
>a(4x—1)+bBy—-1)=0

This passes through the intersection of the lines
4x—-1=0and3y—-1=0,ie,x=1/4,y =1/3,
ie, (1/4,1/3)

Line AB will be farthest from origin if OP is right

angled to the line drawn. Hence,
1
Mop = 3

Thus equation of AB is
-1 =-3(x-3)

10
> A= (;,0),3 = (0,10)

= Myp =_3

1 1 10
= Apap= E(OA)(OB) = E X ? X 10
_w0
= ¢~ 59.units
()

Let the equation of side AB bey = x + a. Then,
A=(1-a1),B =(2,2+ a).Equation of side AD
isy—1=—(x—(1—a)).Hence,D = (—2,4—a)

/Y’ v

Let C = (h, k). Then,

h+1l—a=2-2

= h=a—land k+1=2+4+a+4—a
=2>k=5

Thuslocusof Cisy =5

(b)
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142

143

Lines x cosa + ysina = p and xsina —
y cos a = 0 are mutually perpendicular. Thus
ax + by + p = 0 will be equally inclined to these
lines and would be the angle bisector of these.
Now equations of angle bisectors is
xsina —ycosa = +(xcosa + ysina —p)
= x(cosa —sina) + y(sina + cosa) =p
or x(sina + cosa) —y (cosa —sina) =p
comparing these lines with ax + by = p = 0, we
get

a b

cosa —sina sina + cosa
= a’?+b2=2
a b

sina+cos a cosa-sina

= a’?+b2=2

()

1, 1D

&

The point of intersection of diagonals, i.e., (1, 1),
lies on circumcircle. Hence
= [ =2Rsin72°

sin 36°
R= sz
Therefore, the locus is (x — 1)? + (y — 1)? =
cos? 72°,
Hence, x? + y2 —2x — 2y + 1 +sin?72° =0
(9
Equations of the given lines are
y—1=tanf (x — 1) and
y—1=cotf(x—1)
So their joint equation is
[(y -1 —tanf (x - D][(y = 1) —cotf (x - 1)]

= cos 72°

=0
= (y—1)2 - (tanf + cotO)(x — D (y — 1)
+(x—-1)?2?=0

= x2 — (tan @ + cot )xy + y?
+ (tan@ + cotd —2)(x +y— 1)
=0
Comparing with the given equation, we get
tanf +cotf =a+2

=a+?2

= sin20 = L

a+?2
(d)
Here AB = BC = CA = 2. So, it is an equilateral
triangle and the incentre coincides with centroid.
Therefore, centroid is

sin 8 cos @

144

145

146

147

<0+1+2 o+o+x/§>

3 ' 3 :(1’%)
(a)

Distance of (0, 0) from the line 2x + 3y —6 =0 is
6/\/4 + 9 = 6/+/13. The area of the triangle is

(6/v13)" = 36/13
Y

0,2)
3,0
. ( )X
| 2x+3y-6=0
(@)
P4,3)
A C B
5 |
0
H
A, D B

The given lines (L; and L,) are parallel and
distance between them (BC or AD) is
(15—5)/5 = 2 units. Let ZBCA =0 = AB =
BC cosec 8 and AA; = AD sec = 2 secf.now
area of parallelogram AA, BB, is
A= AB X AA; = 4secf cosec 8

8
~ sin26
Clearly, Aisleast for 8 = /4. Let slope AB bem

m+3/4
3m

4
=2 4m+3=+(4-3m)=>m=1/7o0r —7
Hence, the equation of ‘L’ is

x—=7y+17=0

or 7x+y—31=0

(b)

p, q,  are the roots of equation y3 — 3y? + 6y +
1=0.So,p+q+r=3,pqg+qr+rp =6 and
pqr = —1. Now, the centroid of the triangle is

Then, 1 =

.t 1
pq + qr + rp rq qr D
3 ’ 3
le,
+qr+r +q+r 6 3
(Pq q P’P q )= (__) or (2,—1)
3 3pqr 3°-3
()

If the point of intersection of two lines with
coordinate axes be concylic, then product of
intercepts on x-axis is equal to product of
intercepts on y-axis by these lines. This is a
geometric property. The intercepts on x-axis are p
and q and whose product is pq. Also, the
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149

150

151

152

intercepts on y-axis are p, and q, whose product is
also pq. Hence, the four points are concylic

(d)

Here my(y — mx) + x(y —mx) = 0, i.e,,

(y —mx) X (my + x) = 0. So, the lines are

y =mx and y = (—1/m)x. Bisectors between the
lines xy = O are y = x and y = —x. Therefore,
m=1or—1

(b)

If the line cuts off the axes at 4 and B, then area of
triangle is X 0A X OB = T

1 2T
= —XaX0B=T =0B=—
2 a

Hence, the equation of line is

X y

= =1

—-a * 2T /a

= 2Tx —a’y+2aT =0
()

For any point P(x, y) that is equidistant from
given line, we have
x+y—V2=—(x+y-2v2)
= 2x+2y—-3v2=0
(b)
The given lines
ax+tbyt+c=0

y
> tc/a + +c/b 1
The vertex atA(c/a,a), C(—c/a,0),B(0,c/
b, D0, —c/b. Therefore, the diagonals 4C’and 20
of quadrilateral ABCD are perpendicular. Hence,
it is arhombus whose area is given by

2c _2c 2c?

1 1
EXACXBD—EX;X?—E
(b)

As L has intercepts a and b on the axes, equation
of L is

XY _ -

s 1 (i)

Let x-and y-axes be rotated through an angle 6 in
anticlockwise direction. In new system, intercepts
are p an q, therefore equation of L becomes

X .y ..

=+==1 (i

>t (i)

As the origin is fixed in rotation, the distance of
line from origin in both the cases should be same.
Hence, we get

1 1
d: _— =
1 1 1 1
Jz 1t 2t
1 1 1 1
= + = + —

153

154

155

156

(@)

0(0, 0) Y = mpx

y=msx
Solving the equation of the lines, we get
1 my 1 ms
4= (o Trm) € = (T o)
1+my 1+my 1+mg 1+mg
If AB = BC, then midpoint of AClies on

Yy =myx
mq ms 1 1
1+m1 1+m3 1+m1 1+m3
2 2
(a)

Let the common line be y = mx. Then it must
satisfy both the equations. Therefore, we have
bm? + 2hm+a =0 (i)

b'm? +2h'm+a’ =0 (ii)

Solving Egs. (i) and (ii), we get

m? _oom a
2(ha’ —h'a) ab’'—a'b  2(bh' —b'h)
Eliminating m, we get
ab’ —a'b 1 _ha'—h'a

[Z(bh’ —b'h)|  bh'—Db'h

= (ab' —a'b)?> = 4(ha’ — h'a)(bh’ — b'h)

(b)

(1 + 0 —x1),y1 +t(yz —y1) = (1 (1 =) +
tx,, y1(1 —t) + ty,) is the point which divides
the join of (x4, y1) and (x5, y,) in the ratio

t: (1 — t) which is positive if 0 <t < 1

(b)

The straight lines represented by (y — mx)? =
a?(1 +m?) are
y —mx = tay 1+ m?

ie,y —mx = aV1+ mZ (i)

andy —mx = —av1+m? (i)

Similarly, the straight lines represented by

(y —nx)? = a?(1 +n?) are
y—nx =aVvl+n? (iii)

and y —nx = —av1l +n? (iv)

Since the lines (i) and (ii) are parallel, so the
distance between (i) and (ii) is

avl+m? + avl + m?

Tim?

Similarly the lines (iii) and (iv) are parallel lines
and the distance between them is |2a|. Since the

= |24
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distances between parallel lines are same, hence
the four lines form a rhombus

157 (c)

The circumcentre of the triangle is (0, 0) as all the
vertices lie on the circle x? + y? = 5. So the
orthocenter will be (sum of x coordinates, sum of
y coordinates)

158 (d)

11 p2 1
A==10 1 1

zp 0 1

1 2
=511 = 0) +p(@* -~ 1]
1 3
=@ -p+1

159

Hence, A = %|p3 — p + 1|. Now, minimum value of

modulus is zero. Since A(p) is cubic, it must
vanish for some p other than given in (a), (b), (c)

()

4

x+2-1=0

ax+tby-1=0 ¢
Equation of AO is2x +3y — 1+ A(x + 2y — 1) =
0, where A = —1 since the line passes through the

origin. So, x +y = 0. Since A0 is perpendicular to
BC, so

a
(-5 =
~a=-b
Similarly,
2x+3y—1)+ulax—ay—1)=0
Will be the equation of BO for 4 = —1. Now, BO is
perpendicular to AC. Hence,
(2—-a) 1
(2=
~a=-8,b=8

160 (c)

161

162

163

The coordinates of A and b are as shown in the
figure
Y

c
(-a sinz , a cos @)4

B(a cos &, a sing)

90° - & @ X
0 (0, 0)

The equation of the diagonal AB is
acosa —asina

y—asina = (x —acosa)

—asina —acosa
= y(cosa + sina) — a(sina cos a + sin? a)
—(cosa —sina)x + a cos a (cos @ — sin )
= y(cosa + sina) + x(cosa —sina) = a

(a)
Letx, = x;7,x3 = x;r?> and soisy, = y;7,y3 =
yir?
Where r is common ratio
x1 y1 1
A= xp Yy, 1
x3 y3 1
X1 i 1
=|rxy ry; 1
r’x; r?y; 1
x1 y1 1
=rxr’lxy, y; 1
x1 y1 1
=0
Hence, the points are collinear
(a)
The equation represents a pair of straight lines.
Hence,
3 m 3\°
1x (=2)(=1) +2(§) X0x 2 —1x (E) —(-2)
MA 2
><02—(—1)><(§) ~0

>m=1-1
The points of intersection of the pair of lines are

obtained by solving
5 _ 2x + =0
o X tmy =

as
and 5—mx—4y+3—0

When m = 1, then required point is the
intersection of 2x + y = 0,x — 4y + 3 = 0. When

m = —1, the required point is the intersection of
2x—y=0,—x—-4y+3=0
(b,d)
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165

166

167

168

According to question AB = 10.So, 04 =
10sin 30° = 5. Then equation of line is
%x +5

or x —v3y+5V3=0

(c,d)

Let the third vertex be (x, y). Then,

1] % y 1
-4 0 1
2 1 -1 1
>x+5y+4=+4
=>x+5y+12=00rx+5y—4=0

Hence, the third vertex lieson x + 5y + 12 = 0 or
x+5y—-4=0

(a,d)

Note that the lines are perpendicular. Assume the
coordinate axes to be directed along to be
directed along u = 0 andv = 0. Now the lines

kqu — k,v = 0 and kqu + k,v = 0 are equally
inclined with uv axes. Hence, the bisectors are
u=0andv =0

(d)

Let A =(0,8/3),B = (1,3) and C = (82, 30)
Now, slope of line AB is (3 —8/3)/(1—-0) =1/3.
Slope of line BC is (30 —3)/(82 - 1) =27/81 =
1/3. Therefore, AB||BC and B is common point.
Hence, 4, B, C are collinear

(a,d)

Let point P be (x, y)

y:

= +4

P(x, y)

A(0, 4)4

0 B(6, 0)

1
Bpos =5 (OA)Ix| = 2l

Bron = 5 (0B)lyl = 2y

Where P = (x,y) = 2|x| = 6]y|

= x| =3ly|>3y—x=00r3y+x=0
(b, c)

169

170

171

x+y=1
Ty =x

X
0\
By +x=0

Clearly from the figure above, the triangle is
obtuse angled. Hence, centroid and incentre lie
inside the triangle. Orthocentre and circumcentre
lie outside the triangle.

Therefore, it is an obtuse angled triangle
(a,b,c,d)

Let, %xz +§xy +y%2 =(y—mx)(y —m'x)

2 1 I
and _—3x2+_i3xy+y2=(y+ax)(y—mx)

Then,m+m' = -, mm’' == (i)
14 _m_ 2
m TR T T (i)

Ifm=1,m"=2/3andsop = -5,q = —1.1If
m=-1,m'=-2/3andsop=5,q=1
(a,c,d)
Vertices of the given triangle are (0, 0), (a/m, a)
and (a/m;, a). So the area of the triangle is equal
to a?(m, —m;)/(2m;m,). Since m;, m, are the
rootsof x> —ax —a—1=0,so
my+my, =a,mm, =—(a+1)
= (my —my)? = (my + my)? — dmym,
=a’+4(a+1)
= (a + 2)?
=>m; —my =1(a+2)
So the required area is
A+ a’(a+2)  a*(a+2)

“=2(a+1) T 2(a+1)
Since area is a positive quantity, so

_az(a+2)_f > -1 <=2
= 2@t D ifa ora
2
andA=—wif—2<a<—1
2(a+1)
(a,d)
x—1_y—2_+\/8
cos® sin® 3
G G
-'-x=1i?cose,y=2i75ine

vxty=4

V6
= Bi?(c056+sin6) =4
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173

174

3 3
= *(cosO +sinb) =—== |-
( ) NG j;
On squaring both sides, we get

1+ si 29—3
=+ sin =3
. 1 o m
= sin20 = Esm (g)
T
:26=nn+(—1)”g,nel

=>9—mT+ 1"1T el

=5 tED T
Forn=06=- forn=16=r_"% 2"
o=y == LY =S T T 12
. - _10= ™o 7T
=LY =Ty T T T 12

. — 2p= T 11
orn=—2, ——n+12——12

(a,b)

As(a+b)x+(a—b)y—2ab=0
and (a—b)x+ (a+b)y—2ab =0
the equation of the angle bisectors are
(a+b)x+ (a—b)y—2ab
=+{(a—b)x + (a+ b)y — 2ab}
= 2bx —2by =0ie,x =y ..(I)
and 2ax + 2ay —4ab = 0 ie,x +y = 2b ...(ii)
~ Equation of third side as given by Eq. (i) is
x —y = k satisfying the point (b — a,a — b)
~k =2b—-2a
~ Thelineisx —y = 2(b — a)
From Eq. (ii), x + y — 2b = k is passing through
the point (b — a,a — b)
~k=-2b
~ Thelineis x +y =10
(a,b,d)
Since the given point lies on the line Ix + my +
n = 0, so a, b, c are the roots of the equation

t3 t2 -3

l<t_1>+m<t_1>+n=0
or t3+mt?2+nt—Bm+n)=0 (i)
Hence, a+b+c=—%
ab+bc+ca=? (i)

3ml+ n (i)
So, from Egs. (i), (ii) and (iii), we get
abc—(bc+ca+ab)+3(a+b+c)=0
(b,c)
For the two lines 24x + 7y — 20 = 0 and
4x — 3y — 2 = 0, the angle bisectors are given by
24x+7y—20=+4x—3y—2

25 - 5
Taking positive sign, we get

abc =

175

176

177

178

2x+11y—-5=0

(ac)

Since points AB = AC = 1, A is right angled at
point A. We have

tanatanf =1

s
=>cos(a—p)=0 = a—B=E
(b,d)
x+3(p-1)=0
2+ 1)+y=0

y =2

Solvingy = 2x,2(x + 1) + y = 0, we getx =
—1/2,y = —=1.Solvingy = 2x,x + 3(y — 1) =0,
wegetx =3/7,y=6/7
(a,b)
Givenlinesarex + 2y +4 =0and 4x + 2y — 1 =
0
=>x+2y+4=0and—-4x—-2y+1=0
Here, (1)(—4) + (2)(-2) = -8 <0
-~ Bisector of the angle is acute angle bisector
including origin
[ts equation is
x+2y+4 (—4x—2y+1)
V5 2v5
=>6x+6y+7=0
(a,b,c,d)

Let the slope of u = 0 bem. Then slope of v = 0 is
om

2

am

2
Iom
1+m><7

_ | -7m
“ l2+9m2

7
Therefore, 5

>9mM2—9m+2=00r9m2+9m+2=0

_9%xv81-72 9+£3 21

m

18 18 3’3
-943 2 1
orm=—=—=,—=
18 37 3
therefore, equations of the lines are
1. 3y =xand 2y = 3x
2. 3y =2xandy = 3x
3. x+3y=0and3x+2y=0
4. 2x+3y=0and3x+y=0
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180

181

182

(a,b)
The area of the triangle is given by

1 2b 2b 2b?

= — —)(—:—:2
2 a c ac

= b?=ac

= a,b,careinG.P.So, a, —b, c are in G.P.
(a,d)

(0,3)B

o A@4,0) X

an=5.0=(23)
- ) - 12

CD =5x \/; = %g, slope of AB is —3 /4, slope of
CDis4/3
If C = (h, k), then
h—2_k=3/2_ 53
3/5 4/5 -2
- h=z(1_ﬁ> k=2(1-=)
4 )’ 2 V3
or h=2(1+28) k=2(1+2)
(a,b,d)

Equation of the lines given by x? + 2hxy + y2 =0
be y = m;x and y = m,x. Since these make an
angle awith y + x = 0 whose slope is —1, so

mq;+1 -1-m,
=tang = ——
l_ml l_mz
(tana — 1)? + (tana + 1)?
>my+m, = >
tan‘a —1

—2sec?a X cos?®a

cos 2a
~ —2sec2a = —2h
=>sec2a=nh
2 1 2 2 1 1
= = - — = —
cos2a . cos‘ a -
=>cosa = ﬂand cota = htl
\/ 2h h—1

(a,b)
Verteces (a cos 01 ,asin6,), (a cos 6,,asin 6;)
and (a cos 63, a sin 83) are equidistant from origin
(0, 0). Hence, the origin is circumcentre
(centroid) of circumcircle. Therefore, the
coordinates of centroid are
a(cos 6, + cos 6, + cos 63)
3 )
a(sin @, + sin 8, + sin 63)
3
But as the centroid is the origin (0, 0), therefore

183

184

185

186

cos 61 + cos 6, + cos O3 = 0 and sin 8, + sin 6, +
sinf; =0

(ac)

Substituting the coordinates of the points (1, 3)
(5,0) and (—1, 2) in 3x + 2y, we obtain the values
9,15 and 1 which are all +ve. Therefore, all the
points lying inside the triangle formed by given
points satisfy 3x + 2y > 0. Substituting the co-
ordinates of the given points in 2x + 3y — 13, we
find the values —2, —3 and —9 which are all - ve.
So, (b) is not correct

Again substituting the given points in

2x — 3y — 12 we get, —19, —2, —20 which are all
-ve. It follows that all points lying inside the A
formed by given point satisfy 2x — 3y — 12 < 0.
So (c) is the correct answer

Finally substituting the coordinates of the given
pointin —2x + y, we get 1, —10 and 4 which are
all +ve. So (d) is not correct

(a,d)

Equation of line passing through two given points
(x1,¥1) and (x2,y7) is

x y 1
X y1 1l=0
X2 Y2 1
Now given expression is
x y 1 x y 1
X1 Y1 If+|[x1 y 1f =
X2 Y2 1 x3 Y3 1
X y 1
Xq Vi 1l=0
X +x3 ya+ys 1
X y 1
X1 V1 1 -0
X2t X3 Y2tY3
2 2

This is the equation of the line passing through
the points (x1, y1) and ((xz + x3)/2, (2 + ¥3)/2).
This is a equation of median through vertex A
(b,d)

Let any point on the line x —y = 2be C(h,h — 2)
Given area of AABC is

1| h—-2 1
5—5 0 1| = 20
3 0 1
= |8(h—2)| =40
>h—-2=4%5

>h=7-3

Hence, the points are (7, 5) and (-3, —5)
(a,c,d)
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190

191

I (ara?)
/ Sx-6y-1=0
2x+3y-1=0
x+2y-3=0
10) X

0 and the point (@, @?) lie on the opposite sides
w.r.t. 2x + 3y — 1 = 0. Hence,

2> 2a+3a?-1>0 (i)

0 and the point (a, a?) lie to the same side w.r.t.
x + 2y — 3 = 0. Hence,

> a+2a?-3<0 (i)

Again 0 and the point (a, a?) lie on the same side
w.r.t. 5x — 6y — 1 = 0. Hence,

5a —6a?—-1<0

=>6a?—-5a+1>0

(b,d)

Let the angle be 6. then, equation of the given line

1S
x—1 y—2

= M

cos®  sin6

The coordinates of a point on (i) at a distance
V6/3 from (1, 2) are (1 +6/3cos 8,2 +
v/6/3 sin @). This point lies on x + y = 4.
Therefore,

V6 V6
1+?c059+2+?sm9=4

3
:>cos€+sin9=\/;

= Ecose +%sin9 =
= cos(f —m/4) = cos(xm/6)

= 0—-n/4=1n/6

= 0 =75°or 8 =15°

(ac)

The equations of lines passing through (1, 0) are
given byy = m(x — 1). Its distance from origin is

V3
2

V3/2
Hence,

-m
$-7:55=@p$m=i@
Hence, the lines are v3x + y— V3 =0 and
V3x — y— V3 =0
(a,d)

Distance between x + 2y + 3 = 0 and

x + 2y — 7 = 01is 10/+/5. Let the remaining side
parallelto2x —y—4=0be2x —y+ 1= 0.We
have,

192

193

194

I2+4] 10

N =>1=6—-14
Thus the remaining side is 2x —y + 6 = 0 or
2x—y—14=0
(ac)

It is clear that diagonals of the rhombus will be
parallel to the bisectors of the given lines and will
pass through (1, 3). Equations of bisectors of the
given lines are
x+y—1=+<7x—y—5)

V2 T\ 52
or 2x —6y =0,6x+2y =5
Therefore, the equations of diagonals are
x—3y+8=0 and 3x+y—6=0. Thus the
required vertex will be the point where these
lines meet the liney = 2x. Solving these lines we
get possible coordinates as (8/5, 16/5) and (6/5,
12/5)

(a,b,c,d)
The point A(a, §) lies ony = 2x + 3. Hence,
y=2x+3
A

B C
1,2) (2.3
B=2a+3
A=(a2a+3)
Area of AABC is
1l¢ 2a+3 1
=1 2 1

2 2 3 1

_ |%[a(2 ~3)+Qa+3)2 -1 +1G3 - 4]

1 1
=§|—a+2a+3—1|=5|a+2|=5
[S]=2 22<S5<3

1
.'.2S5|a+2|<3

4<|la+2|<6
la+2|<6 >-6<a+2<6
= —-8<a<4 (i)
and l[a+2|=4=> a+2=4ora+2<—4
> a=2o0ra<-—6 (i)
From Egs. (i) and (ii),
—8<a<s—-6o0r2<a<i4
= a=-7,-6,2,3
Possible coordinates of A are
(=7,-11),(—-6,-9),(2,7),(3,9)
(a)
Given that points are 0(0, 0) and B(2, 0)
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A A1, k)

0[(0,0) M(1.0) BG.0)

From figure, AABC is equilateral
Hence, tan 60° = k

or k = /3 (for first quadrant) or k = —V/3 (for
fourth quadrant). Then possible coordinates are

(1, +V3)

Similarly, for second quadrant, the point is

(~1,—3)
And for third quadrant, the pointis (—1, —\/§)
Case (i)

If OA = AB, then 24 = 30°

Y

A’ A1, k)
B’ @] M(1,0) B(2,0) X

. LAOB = 75°

O_M = tan 75°

AM = OM tan 75°
k=1x%(2+3)
. k=2++3

Hence, point A is (1,2 + +/3). By symmetry, all
possible points are (+1, +(2 + v3)

Case (ii)
AO = 0B

~ LAOB = 120°

195

196

600 ] 120°
X

B(2,0)

AM = 25sin 60° = /3
And OM = 2cos60° =1

Hence, point 4 is (1, —v/3).by symmetry, all
possible points are (+1, +v3)

Y

.4
o B2,0) M

C.

LetzDOB = £ABM = 0. Area of AOAB is
% X OB X AM = % x /3

= 2x%x2sinf =3

=>sin9=§ = AM =+/3 and BM =1

Hence, A has coordinates (3,v/3). By symmetry, all
possible coordinates are (+3, +v/3)

O'M + 0A

Hence, the coordinate A4 will be (1,2 + v/3) in first
quadrant. By symmetry, all possible coordinates
of Aare (+1,+(2 +V3))

(ac)

Let L = 3x — 4y — 8. Then the value of L at (3,4)
is3Xx3—4x4—-8=-—15 < 0. Hence, for the
point P(x,y) we should have L > 0
=>3x—4y—-8>0

=>3x—4(-3x)—8>0

[ P(x,y) liesony = —3x]

= x > 8/15

and —y—4y—-8>0

=>y<—-8/5

(a,b,c)

For concurrency, of three lines px + qy +r =
0,gx+ry+p=0,rx + py + q = 0, we must
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have,

p q T
q v p
r p q
=>3pqr—p3>—q®>—-1r3=0
>@+q+r)@P*+q*+r*—pqg—pr—-rq) =0

=0

197 (a,b,c,d)

Equation of the lines joining the origin to the
points of intersection of the given lines is

3x2 + mxy —4x(2x +y) + 1(2x +y)? =0 (by
homogenization)

>x2—mxy—y?=0

Which are perpendiculars for all values of m

198 (b,c,d)

If the remaining vertex is (h, k), then

3.5)
b j (h, k)

(-6, -4)

h—2=-6+4+4,k+1=5-4
>h=-1,k=0

h+3=—6-2k+5=—4+1
S>h=-11,k = —8

(h, k)
%

h—-6=3-2k—4=5+1
>h=7k=9

(3.5

Q

199 (a,b,c,d)

Y

\

o

(a. 0)

If points 4, B, C, D are concyclic, then ac = bd. The
coordinates of the points of intersection of lines
are

200

201

202

ac(b—d) bd(c—a)
( bc—ad ’ bc—ad )
Let coordinates of the point intersection be (h, k)
Then
ac(b—4d) bd(c —a)

" bc—ad’'"  bc—ad
given c? + a® = b? + d?. Since ac = bd, so
(c—a)*=(b-a)
or (c—a)==x(b—-d)
Then the locus of the points of intersection is

y=zx
(b,d)
bx + - + 4 1
X cy =a =
Y @/b) " @/o
1
Area of A OAB = 3 (given)
RY
3 (0, a/c)
. (a/b, 0)
o A
1aa N 1 a? . 1
2bc ~8 bc 4

= (2a)? = +bc

~b,+2a,c are in GP

(a,d)

Here, my(y —mx) + x(y —mx) =0
=>(@—-—mx)(my+x)=0

So, the lines arey = mx ory = (—1/m)x.
Bisectors between the lines xy = 0 are y = x and
y = —x. Therefore, m = 1, -1

(a,b)

D c@,-3)
41, 1) B
AC =+/32+42=5

The midpoint P of AC = (%, —1)
Slope of AC is _?4
Therefore, slope of BD is Z =tan6

Therefore, coordinates of B and D are

5 5
= (1/2 izcosé’,—l izsin9>

203 (a,b)
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Here, £C0A = 30°
Area of rhombus = 2 X % X 0A X OC sin 30°

= 2 = —x?
5%

=2 04A=0C=2
Also, 2£0AB = 150°
0A? + AB? — OB?
20A X AB
0B?>=8+4V3 = 0B =v2(¥3 +1)
Hence, the coordinates of B are (i\/f(\/? +
Icos45° +23+1sin45°)
204 (b,c)
Let slope of line is m. Then
1 m— (—2)
2 11+ (-2)m
=>m = —3/4and o
Hence, equation of lineis y — 3 = =3/4(x — 2)
and x = 2
205 (b,c)
The chord subtends 90° at the centre (0, 0).
Making x? + y? = 1 homogenous in the second
degree with the help of y = mx + 1, we get
x? +y? = (y —mx)?
or (1-m?»)x%?+2mxy=0
The angle between these lines is 90° if
1-m?+0=0.ie,m=+1
206 (a,b,c,d)
Let position of bunglow is P(x;,y;), then
PM = 100 and PN = 100

3
(0, 8)

= cos 150° =

1=z

After solving, we get

207

208

209

211

x; = 1+100V2,1

andy, = 7,7 + 100v2

Hence, possible location of bunglow are
(1+100v2,7),(1—100v2,7),(1,7 +
1002,(1,7—-1002)

(a,b)

x> =3|x|+2=0

= (x| =D(x|=2) =0 = x = +£1,+2
y2—-3x+2=0
>@-Dy-2)=0=y=1,2

Y
A4t ip
----------------------------- >y
_____ Eﬂ Eérnmw B
xfﬂ x?l x=ﬁ =2 %

From the figure two such squares are possible
whose coordinates are
A(1,2),B(2,2),€(2,1),D(1,1) and
A'(-2,2),B'(—-1,2),C'(—1,1),D'(—2,1)
(d)
Slope of x + 3y = 4 is —1/3 and slope of
6x — 2y = 7 is 3. Therefore, these two lines are
perpendicular which shows that both diagonals
are perpendicular. Hence, PQRSmust be a
rhombus
(c,d)
Iflinesx+y—1=0,(m—1Dx+ (m?>-7)y—
5=0and (m—2)x+ (2m —5)y = 0 are
concurrent, then
A=0

1 1 -1
= [m-1 m?-7 -5

m—-2 2m—-5 0
> (m-2)(-5+m?-7)
-2m-5((-5+m—-1)+0=0

>(m-2)(m?>-12)—(2m—-5)(m—-6) =0
>m3—4m?>+5m—-6=0
>(m-3)(m?*-m+2)=0
= m = 3butm? —m + 2 = 0 has no real roots. If
m = 3, then two lines are parallel

(ac)
Y

B(0,{(372))

=0

P

b'e
o A G72), 0

Equation of lines along OA, OB and AB are
y=0,x=0and x +y = ,/3/2, respectively
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Now P and B will lie on the same side of y = 0 if

cos 8 > 0. Similarly, P and A will lie on the same

side of x = 0 if sin8 > 0 and P and O will lie on

the same side of x + y = MifsinH +cosf <
3/2. Hence, P will lie inside the AABC if

sinf > 0,cos@ > 0andsinf + cos 8 < /3/2.
Now,

3

sin@ + cos 6 <\/;
3
= sin(8 + n/4) <\/;

Since sinf > 0andcos8 > 0,500 < 8 <m/12 or
Sr/12 <0 <m/2

(a,b,c)

The equation is

x*(x+y)—y*(x+y)=0

or (x+y)2?(x—-y)=0

It represents the linesx +y =0,x+y =0,x —
y=0

213

214

(a,b,c,d)
A1, 4)

x+y=>5 Tx-y=3

B D C
Side BC will be perpendicular to the bisector of
the angleBAC. Now equations of the bisectors of
lines AB and AC are
(x+y—-5) | (Ix—y—-3)

V2T 52
>x—3y+11=0o0r3x+y—7=0
Let equation of side BC be x — 3y + 1 =0and
altitude through vertex A b eAD. Then equation of

AD is3x +y — 7 = 0.1fAD = A, thenAABC = - x

|BC]| =%></1>< 21 |tan@| = I?|tan @ |. Hence,

1
/1X§=5 = 12 =10

= (11 - 21)% =100

>11-1=410 = 1=1,-21

Hence, equation of BCisx — 3y +1=0or

x — 3y — 21 = 0. Similarly, if equation of BC is
3x + y + 1 = 0, then equation of AD will be

x — 3y + 11 = 0. Therefore,

;_1
3=2

|tan 8| =
=

5
= A?|tanf| =21> =5 = A2 =2
5 (3+4+2)?

2 10

=>7+A=45 => 1=2,-12

Hence, equation of BCis3x +y +2 =0 or

3x + y — 12 = 0. Finally, there are four possible
equations of side BC,viz,x —3y+1=0,x —
3y—21=0,3x+y+2=0o0r3x+y—12=0
(a,b)

Let p be the length of the perpendicular from the
origin on the given line. Then its equation in
normal form is

xc0os30°+ysin30°=p

or V3x+y=2p

This meets the coordinate axes at A (2—p O) and

\/57 ]
B(0,2p). Therefore, area of AAOB is

(-2

By hypothesis,
2p? 50

=>p =45
V3 V3 P

Page |57



215

216

217

Hence, the lines are v3x + y+10=0
(a,d)

Y =-x

The separate equations of the sides are
x—y=0,x+y=0and2x + 3y — 6 =0.The
point (—2, a) moves on the line x = —2 and (b, 1)
moves on the liney = 1. From the figure, the y-
coordinates of points of intersection of x = —2
with y = —x and 2x + 3y = 6 give the range of
values of a. The x-coordinates of the points of

intersection of y = 1 with y = —x and y = x give
the range of values of b
(b)
Onsolving4x + 3y =Adand 3x —4y =p
We getx; = 431 and Y= 3/12_54“
X1 =0

41+3p 31 —4p

25 25

= A+7u=0

~locusof (A, W isx+7y =0
For first quadrantx; > 0and y; > 0

. 4A+3u> d3k—4u>0
le,—=¢ an T
or4dA+3pu>0and31—-4p >0
(d)

First, let the equation ax + by + ¢ = O represent a
family of straight lines passing through (a, b) for
different values of a, b and ¢

Then, we have to show that there is a linear
relation between a, b and c and have to prove that
the equation ax + by + ¢ = Orepresent a family of
lines passing through a fixed point. Let the linear
relation be

la+mb+nc=20

l m
=>(—)a+(—)b+c=0
n n
= ax + by + ¢ = 0 always passes through a fixed
. Il m
pine (1.2}
~3a+2b+4c=0
Fa+(@ore=o
= | — —_ =
4)*T\g)? ¢

and ax + by + ¢ = 0 represents a system of

218

219

220

221

222

223

. . 31
concurrent lines passing through (Z' E)

Thus, statement I is false and Il is true

(b)
In AOPQ, OR is the internal bisector of ZP0OQ

Ly 7P /R 0
(-2,-2) (1,-2)

y
PR _0P 22+22 2\2

TRQ 09 ViZi2Z 45

(@)

From the figure, both the statements are true and
statement 2 correctly explains statement 1

D(0, 17/6)

A 0
(-19/2,0)

B (17/9,0)
9x +6y-17=0

c
(0,-19/3) 2x + 3y +19=0

(d)

According to given data2a — 5+ a? —3 < 0 or
a’+2a—-8<0or(a—2)(a+4)<0or
a€(—4,2)

(d)

We know that if sum of algebraic distances from
three points on the variable line is zero, then the
line always passes through the mean of the given
point, which is centroid of triangle formed by
given three points. But centroid of triangle is (1,
2). Hence, the line must pass through it, for which
a+ 2b + ¢ = 0. Therefore, statement 1 is false
and statement 2 is true

(9

Statement 2 is false as point satisfying such
property can be ex-centre of the triangle.
However, statement 1 is true as (0,0) is at
distance 7 from all the lines and it lies inside the
triangle

(©

Letf(x,y) =3x -5y + 41

-+ Points (1, 2) and (3, 4) be on the same side of
the line 3x — 5y + 1 = 0, then
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225

226

227

228

229

>0
f(3,4)
:>3—10+A>0
9-20+41
= A7 >0
A—-11
v A< T7ori>11
(a)

Any line equally inclined to given lines is always
parallel to angle bisectors

(d)
The joint equation of y = x and y = —x is
(x—y)(x+y)=0,ie,x2—y2=0

(@)

We have, (my¢)(mpe) = (%) (g) -1

Therefore, ABC is right-angled triangle with C as
the right angle. Hence, circumcentre is midpoint
of AB,i.e., (1, 2)

()

Bisectors of the given lines are(3x + 4y —

12)/5 = +£(4x + 3y — 24)/5, of which one the
bisectorsisy — x + 12 = 0. Also any point on the
bisector is always equidistant from the given lines

(d)

Statement 1 is false since (x — 2) + (2x — 4) +
(6 —3x) = 0butthelinesx—2=0,2x—4=0
and 6 — 3x = 0 are parallel. Statement 2 is a
standard result whose more general form as
follows. Let Ly = 0,L, = 0, L3 = 0 be three lines.
Now, if we can find 4, , v (not all zero) such that
ALy + ulL, + vL; = 0, then the three line

L, =0,L, = 0,L; = 0 are either concurrent or
parallel

(b)
Put 2h = —(a + b) in ax? + 2hxy + by? = 0.
Then,

ax? —(a+ b)xy + by? =0
=2 x—-y)(ax—by)=0

Therefore, one of the lines bisects the angle
between coordinates axes in positive quadrant.
Also putting b = —2h — 1 in ax — by, we have
ax —by =ax — (—2h —a)y = ax + (2h + a)y.
Hence, ax + (2h + a) is a factor of ax? + (2h +
a). However, statement 2 is not correct

230

231

232

233

explanation of statement 1

(b)

Bisectors of angle C are

3x+2y_+2x+3y+6
VI3 T V13

orx—y—6=0and5x+5y+6=0

According to given equations of sides, internal
angle bisector at C will have negative slope. Also,
image of A will lie on BC respect to both bisectors,
from which we can conclude that 5x + 5y + 6 =0
is internal angle bisector. Hence, statement 2 is
not correct explanation of statement 1

(a)
Equation of bisector of 4y + 3x — 12 = 0 and
3y+4x—24=0is

4y+3x—12 3y +4x—24
Vib+9 VO + 16

>y—x+12=0and7y+7x—-36=0
~ The line y — x + 12 = 0 is the angular bisector

(@)

The given lines are
(a+b)x+(@a—b)yy—2ab=0 (i)
(a—b)x+ (a+b)y—2ab=0 (i)

x+y=0 (i)

The triangle formed by the lines (i), (ii) and (iii) is
an isosceles triangle if the internal bisector of the
vertical angle is perpendicular to the third side.
Now equations of bisectors of the angle between
lines (i) and (ii) are

(a+b)x+ (a—b)y—2ab

VI(@+b)? + (a—b)7]
(a—b)x+ (a+b)y —2ab

JI(@=b)2+ (a+b)?]

=+

or x—y =20 (iv)
and x+y =2b (v)

Obviously the bisector (iv) is perpendicular to the
third side of the triangle. Hence, the given lines
form an isosceles triangle

(0)
. X1+Xo+X +Vo+
Centrmd(1 23 A1 3;2 s

) is a rational point.
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236

237

238

Orthocentre is intersection point of two altitudes
which will bear rational coefficients when
expressed as a straight line. So, orthocentre is
also rational. Circumcentre is intersection point of
two perpendicular bisectors which will bear
rational coefficient when expressed as a straight
line. So, circumcentre is also rational. But
statement 2 is not true as in equilateral triangle
all the centres coincide

(@)

Area of triangles is unaltered by shifting origin to
any point. If origin is shifted to (1000, 1002),

A, B, C become P(0,0)Q(1,2),R(2,1).both are
true

(@)

The quadrilateral is obviously a parallelogram
and if the diagonals are at right angles, it must be
arhombus. Hence, the distance between the pairs
of opposite sides must be the same, i.e.,

|r — 7’| r—r'

2 2
\/p +q \/plz + qIZ

I2 12
=p?+q*=p" +q

(9

ax? + 2bxy + by? + 2gx + 2fy +c =0
Represents the general equation of second of
second degree. It represents a pair of straight
lines, if

A= abc +2 fgh—af? — bg®> —ch? =0
Thus, statement Il is false

And the equation of the pair of straight lines
formed by

2x —y =5and x + 2y = 3 is given by
2x—y—-5x+2y—-3)=0

= 2x2+3xy—2y?—11x -7y +15=0
Thus, statement I is true

(a)

Statement 1 is true and follows from statement 2
as the family of lines can be written as
alx+y—-1)+b(x—-2y)=0

(b)

239 (d)

IR -2/¥. a2

Clearly, point (a, 0) lies on the x-axis,

which is not intersecting any side of

triangle, hence no such « exists

y+3x+2=0
Y
4y +x-14=0
\g‘k y:2
, (1/2,2)
3y-2x-5=0
t t ) + t t t X
I -2/3%. 4l 2 3 4
\—2
y+3x+2=0 x=1
Y
(1,14_3> 3y-2¢-5=0

t t H t + + X
En 2 1 -2/3Y- a2 34

The equation 4x? + 8xy + ky? — 9
represents a pair of straight lines if

D) (-a) - (~a)(H? =0
=>k=4
my + my = 4mym,

R 2h_4a
b b

2(—c) 4x1
= — =
-7 -7

=2>2c=4 =>c¢c=2

=0

Let my, m, be the slopes of the lines
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x% + hxy + 2y? = 0. Then,

h 1
m;+m; = —E,mlmz =3

But m; = 2m, (given). Therefore,

3m, = —h/2 and 2mi =1/2,

ie,m3 = %. Also,m, = —h/6
Pl h?=9 h=+3
S—= - = = =
36 4 -

Equation of the bisectors of the angle between
the lines ax? + 2hxy + by? + A(x?> + y2) =0
is

x% —y? xy

@+ —-(b+A) h

2_.,2
or 1= ¥
a—b h
Which is same as the equation of the bisector of

angles between the lines ax? + 2hxy + by? =0

Thus, the two line pairs are equally inclined to
each other for any value of 1

240 (c)

(x+7y)2 +4V2(x +7y) —42 =0

= (x+7y)2+7\/7(x+y)—3\/§(x+y)
—42=0

:>(x+y)[x+7y+7\/§]
-3V2(x -7y +7V2) =0

= (x+7y+7V2)(x + 7y = 3v2) = 0
>x+7y+7V2=0andx+7y—3v2 =0

7V2+3V2|  10V2

= d= = =
‘ VI+49 V50
y
Y S P(h, k)
0,0) M
. (0,0)

Let two perpendicular lines are coordinate axes.

Then,

PM+ PN =1

>h+k=1

Hence, thelocusisx +y =1

But if the point lies in other quadrants also, then
|x| + |y| = 1. Hence, value of k is

Angle bisector between the lines x + 2y + 4 =
0 and

4x+2y—1=0is

x+2y+4_+(—4x+2y+1)
Vi+4 T V16 +4
—4x -2y +1
:>x+2y+4=i( Zy )

=>2(x+2y+4)=1(—4x—-2y+1)

Since AA' + BB’ < 0 so +ve sign gives acute angle
bisector. Hence,

2x +4y +8=—4x— 2y +1
>6x+6y+7=0
>m=7
We have,
y2—9xy +18x%2 =0
Or y? —6xy —3xy + 18x2 =0
=>y(y—6x)—3x(y—6x) =0
=>(y—-3x)=0 and y—6x =0

The third line is y = 6. Therefore, area of the
triangle formed by these lines,

110 0 1
16 1
2 6 1

2

—16 12
=216 - 12|

= 3 units?

241 (b)
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G, D

3, (40 (9, 0)

Obviously, trapezium

az\/ﬁ}:a:b
b =37

Hence, isosceles trapezium

= a cyclic quadrilateral

Y
(0,d)
[4]
(0,b)
0
b. (a.0) (¢ 0)
ac = bd
b a
= —=—
c d
b
tanf = —
gl > 60=0¢
tan¢ = —
an ¢ 7

Hence, cyclic quadrilateral

Y
(0, ¢/b)

(-c/a, 0) (c/a, 0)

(0, c/b)
C.

ax+tby+c=0

Ify=0,y=4%

Qla

c
Ifx=0,y= ig

= rhombus

A B y=9
D c v
. —— X
g N owm2 o xse
(x—6)(x—2)=0
x=6andx =2
y2—14y +45=0
-9 -5=0
= a square
242 (c)
B
(1,4
D
6
. o] C A

0OA=1+4cotf

OB =4 +tan@

OA+ OB =5+ 4cotf +tan6
>5+2V4cotftan6
=54+2x%x2)=9

Y
OC14) | y=x

2. P4, -1) X

Reflection of P(4,—1) iny = xin 9(—1,4).
Hence,

PQ =4+ 1)+ (-1 —4)2

=+/50 = 5v2

Page |62



B(2,0) D
e X

45

O~ @, 0)

AB =22
0C =2
Maximum value of dis
OF =2+ 2V2
=3v2

d. The givenis

1 (y +1

x=4+— —):> =2x—-9
72 y

Hence, the intercept made by x-axis is 9/2

243 (b)
x+3y-10=0
3x-y-5=0 hy 3x-y+5=0
hy
1. x+3y-20=0

10
by = |=| = V0
1 \/’E

10
h, = — =10
27 V10

Hence, the given lines form a square of side
v10. Therefore, the area 10 sq. units

Y
D(-2,4)

Y
e

5 C(-1,-5)
Map = =7 = =5
9
Mpc =7 = -9
Hence, the figure is not a parallelogram
3. Lines7x +3y —33=0,7x+3y—4=0

are parallel and distance between them is
|29/+/58]. Lines 3x — 7y + 19 = 0,3x —
7y — 10 are parallel and instance between
them |29//58]. Also, lines 7x + 3y — 33 =
Oand3x — 7y + 19 = 0 are
perpendicular. Hence, given lines form a
square

d. Lines4y —3x—7=0and4y—-3x—-21=0
are parallel. Lines 3y —4x +7 = 0,3y —4x +
14 = 0 are parallel. Also, lines4y —3x —7 =0
and 3y — 4x + 14 = 0 are not perpendicular.
Hence, given lines form parallelogram

244 (a)

5 = (5(322) =

~ 4k =7h (i)
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A(h, k)
H

(5,-1)B C(-2,3)

BH 1 AC = <0+1)(k_3>—
0—-5/\h+2)

~k—3=5h+2) (i)

= 7h—12 = 20h 4+ 40

= 13h = —-52
> h=—-4
o k=-=-7

Hence, point, A is (—4, —7)
x+y—4=0 (i)

4x +3y—10=0 (ii)

Let (h,4 — h) be the point on (i). Then,

4h +3(4 — h) — 10
5 =1

=>h+2=45
>h=3h=-7

Hence, the required point is either (3, 1) or
(_71 11)

Sincelinesx+y—1=0andx—y+3=0
are perpendicular, orthocentre of the triangle
is the point of intersection of these lines, i.e,
(_112)

Since, 2a, b, ¢ are in A.P., so

2a+c
2

=>2a—2b+c=0

Comparing with the line ax + by + ¢ = 0, we have
x = 2 and y = —2. Hence, lines are concurrent at
(2, _2)

245 (d)

Given lines are concurrent. So,

246

3 1
1 -2 -6
A 4 2
> 1*+22-8=0
>A=2—-4

Points are collinear. Hence,

—4
=0

A+1 1 1
22+1 3 1|=0
20+2 24 1

=212-31-2=0 = 1=2,-1/2

The point of intersection of x —y + 1 = 0 and
3x +y —5=0is (1,2). It lies on the line
x+y—1—|4/2| =0

=> A=44

The midpoint of (1, —2) and (3,4) will satisfy
y—x—1+1=0
> 1=2

(a)
Given that points are 0(0, 0) and B(2,0)

M
A A(LL k)

01(0,0) M(1.0) BQ.0)

From figure, AABC is equilateral

Hence, tan 60° = k

or k = +/3 (for first quadrant) or k = —V/3 (for
fourth quadrant). Then possible coordinates are

(1, +V3)

Similarly, for second quadrant, the point is

(~1,-3)
And for third quadrant, the point is (—1, —V/3)
Case (i)

If OA = AB, then 2£A = 30°
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A A(L, k)

B’ o

M(1.0) B2,0)

~ LAOB =75°

-'-0—M=tan75
AM = OM tan 75°
k=1x(2+V3)

.~ k=2++3

Hence, point A is (1,2 + +/3). By symmetry, all

possible points are (+1, +(2 + V3)

Case (ii)
AO = 0B
~ LAOB = 120°
Y,
A
Lo60° 120°
M 0 B0y

AM = 25sin 60° = /3
And OM = 2cos60° =1

Hence, point 4 is (1, —V3).by symmetry, all
possible points are (+1, +v3)

Y

> X
c o B2,0) M

Let2DOB = £ABM = 6. Area of AOAB is
% X OB X AM = % x V3

= 2x2sinf =3

=>sin6=§ =AM =+/3 and BM =1

Hence, 4 has coordinates (3,v3). By symmetry, all
possible coordinates are (+3, +v3)

@) 1, (')) B(2,0)

From the above figure A has coordinates (1,v3)

By symmetry, all possible coordinates are

(+1,+V3)

Y
A
0!
0 I B0y X

d.

OB = 2 units = 00’ = radius

2 )

= 0M = 5= 1 unit
InA0O0' M,
O'M=vV4-1=+3

Since AOAB is isosceles hence point A4 lies on
perpendicular bisector of OB

Z“AM =3+2=0'M+04A

Hence, the coordinate A will be (1,2 + v/3) in first
quadrant. By symmetry, all possible coordinates
of Aare (+1,+(2 +V3))

247 (a)
Y
A0, 1)

B(172, 1/2)

X

0
The given lines arex(x + y — 1)(x —y) = 0.In
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249

250

other words, linesx = 0,x + y — 1 = 0and

x —y = 0 form triangle OAB as shown in the
above diagram

The triangle is right angled at point B, hence
orthocentre is (1/2, 1/2). Also, circumcentre is
midpoint of OA which is (0, 1/2). The centroid is

0+-+0 0+-+1 11
2 2 or (_ _)
6'2

3 7 3
Also, 0A = 1,0B = 0C = 1//2. Hence, the
incentre is

0@ 10 +0(H) o W1 (H)

1 1 1 1
Stl+% Stl+5

_ 1 1
N (2 +2v2 '5)
(b)
From the given equations we have,
1-cos® a-x
sin@  y

1+cos 6 a+x
i

sin 0 y
On multiplying, we get
1—cos?0 a®—x”
y2
= x? +y? =q?
()
Given lines (x + y + 1) + b(2x — 3y —8) = 0 are
concurrent at point of intersection of the lines
x+y+1=0and2x —3y —8 = 0,whichis
farthest from the point B(2, 2), is perpendicular to
AB. Now, slope of AB is 4. Then the required line
isy+2=—-1/4)(x—-—1orx+4y+7=0
(b)

A

sin20

C(3.J3)

‘D

B V3x+y-2y3=0
Let the triangle be ABC with C = (3,+/3) and
altitude drawn through vertex (meeting BC at D)
bev3x +y — 2v/3 = 0.1f B is (x5, ), then we
have
206, —3) yp—V3  2(3V3+V3-2V3)

3 2 2
-2v3

= Xp = 0, Yp = 0
And coordinates of D is (3/2,v/3/2). Let
coordinates of vertex A be (x,,yy)- Then,

251

252

Xa — % ~_ Ya — \/§/2
-1/2 32

= (x4, ¥p) = (0,2V3) or (3,-V3)

Hence, the remaining vertices are (0, 0) and
(0,2v/3) or (0,0) and (3, —V/3). Also, the
orthocenter is (1,/3) or (2, 0)

=43

(d)
Y
x=172 an 3
U F> e y=4
v I
Pl lcazy o tacd
x+y=5721
Y Lo
' b'e

0 B(5/2,0)
Let P = (h, k) be a general point in the first
quadrant such that

d(P,A) =d(P,0)

lh =3+ k=2 =|hl+|kl=h+k (0

[h and k are +ve, point P(h, k) being in first
quadrant]

If h < 3,k > 2,then (h, k) lies in region I. Then,
3—-h+2—-k=h+k=>h+k=5/2

If h > 3,k < 2, then (h, k) lies in region II. Then,
h—3+2—-k=h+k

= k = —1/2 (not possible)

If h > 3,k > 2 then (h, k) lies in region III. Then,
h—3+4+k—2=h+ k= -5=0 (notpossible)
ifh < 3,k > 2, then (h, k) lies in region IV. Then,
3—-h+k—-2=h+k=>h=1/2

Hence, the required set consists of line segment
x +y = 5/2 of finite lengths as shown in the first
region and the ray

x = 1/2 in the fourth region

Obviously locus of P is union of line segment and
one infinite ray

(d)
Y
B
A X
o Ly:y=x+20
Li:y=x+10

Let the parametric equation of drawn line be
X y
= — =71
cos@ sind
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253

254

=>x=rcosf,y=rsinf
Putting it in ‘L;’, we get
rsinf = rcos 6 + 10
1 sinf —cosf
5> —=—
0A 10
Similarly, putting the general point of drawn line

in the equation of L,, we get
1 sin @ — cos 6

0B~ 20

LetP = (h,k)andOP =r = rcosf = h,rsinf =
k , we have

2 _sin@—cos@ sinf — cos @

o 10 20

= 40 = 3rsinf — 3rcos @
= 3y —3x =40

(a)
Y
B(0, 6)
X
7 P
06)0 &
y
C
o x 150 %

Case I: Let the line L cut AO and AB at distance x
and y from A. Then, the area of the triangle with
sides x and y is

3xy

=12
10

1 . 1 3

S Xy sin(2CAD) = ST =
= xy =40

Also, x + y = 12 (from perimeter bisection). Then
x and y are roots of 72 — 12x + 40 = 0 which has
imaginary roots

Case II: If the line L cuts OB and BA at distance y
and x from B, then we have xy = 30 and
x+y=12

Solving, we getx = 6 + V6andy = 6 — /6

Case III: If the line L cuts the sides OA and OB at
distances x and y from O, then
x+y=12andxy = 24

X,y = 6 + 2//3 (not possible)

So there is a unique line possible. Let point P be
(a, ). Using parametric equation of AB, we have

B:6—§(6+\/3)
and a=§(6+\/5)

Hence, slope of PQ is
p—V6 10-5V6
a—0 10

(b)

Image of A(1,3) inlinex+y = 2is (1 —

255

256

257

2(2)/2,3-2(2)/2) = (—1,1)
A(1,3)

(-2/5, -2/5)

B c

So line BC passes through (—1, 1) and
(=2/5,—2/5). The equation of line BC is

1 =22t
yol=0m @t
=>7x+3y+4=0
(c)

D

P
9,
-9

Angle between the diagonals is given by

—%+2 3
tan@ = =-
an 1+1| 4
=>sinf ==

sin z
Area of ACPB is

1 10
EXPCXPBSin0=2 =>PB=?

BD 20
= = —
3

(@)

P(-8,5)

O(-15, -19) R(1,-7)
k 20 g

Since triangle is right angled, circumcentre is the
midpoint of PQ and orthocenter is R(1, —7).
Hence,

Rt = [ |(Z41) | = 121
S \2 )

(b)
0 =60°m=2

msin w 2 sin 60°
tan@ =

1+mcosoo= 1+ 2cos60°

Page |67



2xv3/2 3

T1+2x1/2 2

= 0 =tan! <?>

(d)
Y
B(L3)

L

0 M(1,0) A0
d(P,0A) < min[d (P,0B),d(P,AB)]

= d(P,0A) <d(P,0B)

And d(P,0A) <d(P,AB)

When d(P,0A) = d(P < OB), P is equidistant
from OA and OB, or P lies on angle bisector of
lines OA and OB. Hence, when d(P < 0A) <
d(P,0B), point P is nearer to 0OA than OB or lies
below bisector of 0A and OB. Similarly, when
d(P,0A) < d(P,AB), P is nearer to OA than AB,
or lies below bisector of 04 and AB. Therefore,
the required area is equal to the area of AOIA
Now,

258

X

V3
tan £BOA = — =13
= £B0OA = 60°
Hence, triangle is equilateral. Then I coincides
with centroid, which is (1,1/\/§)
Therefore, area of AOIA is %OA xXIM = (1/2) X

2 x (1/4/3) = 1/4/3 sq. units

259 (c)

Y

D(0, 1) cd, 1)

F(0, x)
A
0,00 - E(x, 0)

Area of CDFE

X

B(1, 0)

A=1 1 2 1(1 )
T T
_2—x2—1+x_1+x—x2

Amax = 2
260 (5)

261

262

263

A(1, -2)
Q >
5 N
A\
" 7
B x+tpy=gq C
(—q ZQ) (3p+qq—3)
2p—1'2p—1 p+1'p+1
P is orthocenter
= AP 1 BC
1\ /3+2
- (B~
p/\2-1
=>5=> 5
f— p:
p
+ BP 1 AC
L7729 g 27418
18+q =
= q =45
“p+q=5+45=50
(4)

Any point on the line x +y = 4 is (¢, 4 — 4) where
teER
Now distance of this point from the line
4x+3y—10=0isl

|4t +3(4 —t) — 10|
= =1

5

=>|t+2]=5
>t=3o0ort=-7
= sum of values is —4
(1)
Lines (k + 1)x + 8y =4k and kx + (k + 3)y =
3k — 1 are coincident then we can compare ratio

of coefficients

k+1 8 4k

k  k+3 3k-1
= k% + 4k + 3 = 8k and 24k — 8 = 4k? + 12k
=>(k-3)k—1)=0and(k—2)(k—1)=0
=>k=1
(6)
x2y? —9x% — 25y2+225=0
= x%2(y2—-9)—-25(y2-9)=0
= (y?2—-9)(x?—-25)=0

y3]

Y
X 6

y=-3

x=5

x=-5

10
~ Area A = 10 X 6 = 60 sq. units

Page |68



264 (0)
Equation of angle bisector of angle A
3x + 4y 4x + 3y
5 5
Equation of internal bisector is x = —y
Since h and k lie on the line x = —y
>h+k=0
y x=3

>x==y

A
B(3, -9/4)

3x+4y=0
G,-4C

4x +3y =0
265 (3)

For PR = RQ to be minimum it should be the path

of light
P('3 ] 4)

0(0, 1)
A M
' " R(a, 0)

c”

~ LPRA = £LQRM
From similar APAR and A QMR
AR PA
RM  OM

a+3 4 3
= =—> a=—=

0O—a 1 5
266 (0)

As H, G and S are collinear

4 b 1
b 2b—8 1

—4 8 1
4 b 1

b—4 b-8 0
—~(b+4) 16—2b 0
= (b—4)(16—-2b)+(b+4)(b—8) =0
=2(b—4)B—-b)+(b+4)(bH-8)=0
= (B8-b)[2b-8)—(b+4)]=0

= (8-hb)(b—-12)=0

=0

= =0

Also
1 2 1 1 ]
H G s
4, b) (b,2b-8) (-4,8)
) -8+4 —4
s 3 =bh = b= ?

And163—+b=2b—8 —~bh=8

But no common value of ‘b’ is possible

267

268

269

(3)
Area of AOAB = %(1) (8) =sq units

y
x=C
A(1, 1) D(C, 1) BO. 1)
C
Ao
X
0(0, 0)

Equation of OB isy = %x
. . c
Hence point E is (C, ;)
Now area of ABDE is 2 square units

:>%(1—%)(9—C)=2

= (9-C)% =36

>9—-C=+6
>C=3
(7)

Line 3x + 2y = 24 meets the axis at B(8,0) and

A(0,12). Midpoint of AB is D(4, 6)

Equation of perpendicular bisector of AB is

2x—3y+10=0 (1)

Now line through (0, —1) and parallel to x — axis

isy=-1

Co-ordinates of C where line (1) meetsy = —1is
13

c(-2.-1)

Now the area of triangle ABC

0 12 1
8 0 1
A== 13 -
2
—1[0 12(8+13>+1 8]
1
=5 [-6(29) — 8] = 91

(5)

Given vertices of triangle are 0(0,0), B(6,8) and
C(~4,3)

Slope of OB = 2

Slope of OC = —%

. 2BOC =~
' 2

A OBC is right angled at O
Circumcentre=midpoint of hypotenuse

11
pe=(13)
Orthocenter =vertex 0(0, 0)
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Required distance = (1 + %) = % unit
270 (8)
Given pair of lines x2 — (y2 — 4y + 4) =0
>x2—(y—-2)=0
>x+y—-2)x—y+2)=0

0,3 Y

x-y+2=0

X
/(2,0 N
x+y=2

Required areais A = % ==
271 (2)
Lines 2a + b)x+ (a+3b)y+ (b —3a) =0or
ax+y—-3)+b(x+3y+1)=0are
concurrent at point of intersection of lines
2x+y—3=0andx + 3y + 1 = 0 which is
(2,—1). Now linemx + 2y + 6 = 0 must pass
through this point
>2m—-2+6=0o0orm=-2
272 (6)
Letx =rcosf;y =rsinf
= 2rcosf +3rsinf =6

6
r=—————andr =./x2 + y2
2cosB+3sinf’ y

for r to be minimum 2 cos 8 + 3 sin 8 must be
maximum i.e., V13

=

6
Gm1=;€§
273 (5)
Y
C(x, y)
B
12
13
6
0 a X

Since £BCA = 90°
Points 4, 0, B, C are concyclic

Let £AOC =6
£2B0OC = «BAC
T 5
tan(i——e)-TE
X 5
;=5412x—5y=0
274 (8)

We know that the area of the triangle formed by

joining the mid points of any triangle is one fourth
of that triangle. Therefore required area is 8
275 (5)
The given lines 7x + 4y = 168 and 5x + 3y =
121 intersect P(20,7)
¥

0, 42)4

(0, 40%)
PQ0,7)

< - X
I (24, 0) 1
(243,0)

~ Area of shared region

1 1
A= §<42 - 40§> 20
= %(Z) 20 = 53—0 (square units)
276 (4)
x2—3y2—2xy+8y—4

=x-3y+2)x+y-—-2)

y
N

(-2,0)

Now (—5,—1) liessonx —3y+2 =0

In limiting case line passing through (—5,—1) can
be paralleltox +y—2=0

lem>-—1

and maximum slope can occur if it passes through
(0,0)

Le.m < 1 me (—1,1)
5 5

=>a=-1 and b =

ul ]

1
= (a+E)=—1+5=4-
277 (7)

Using section formula A (?’kkT_ls , %)
Area of triangle ABC is 2 sq. units
1 5 1
11 7 -2 1
=3|3k-5 sk+1 |=*2
k+1 k+1

Operating RZ d RZ - Rl; R3 d R3 - Rl
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1 5 1
6 -7 0
3k —5 Sk+1_ =4
k+1 k+1
:>6(5k+1_5k_5> (3k—5—k—1)
k+1 k+1
:i4.

> —244+7QRk—-6)=+4(k+1)

=>k=7ork=%

DCAM classes

Dynamic Classes for Academic Mastery
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