DCAM classes

11.THREE DIMENSIONAL GEOMETRY

10.

11.

Single Correct Answer Type

If P(3,2,—4),Q(5,4,—6) and R(9, 8, —10) are collinear, then R divides PQ in the ratio

a) 3 : 2 internally b) 3 : 2 externally c) 2 : 1internally d) 2 : 1 externally
The radius of the circle of x + 2y + 2z = 15,x2 + y2 + z2 — 2y —4z = 11is
a) 2 b) V7 )3 d) Vs

Let A(1,—1,2) and B(2,3, —1) be two points. If a point P divides AB internally in the ratio 2:3, then the
position vector of P is

a)%(i+i+i<)
mv_

\/_
d)§(7i4-3i+-4k)

G+ 6j + k)

(1+]+k)

The length of the perpendicular from the origin to the plane passing through the point @ and containing
theline7 = b + A &is

[&bE
a) = 1 - - -
|a><b+b><c+c><a
[dbé
b) ————=——
|d xb+bxé
[db¢c]
C) 7 g - -
|b><c+c><a|
[dbe]
)"
|c><a+a><b|
ThelinexT_l=yT_2=?meetstheplane2x+3y—z=—4inthepoint
a) (1,2,3) b) (—-1,-1,-1) c) (2,1,3) d)(1,1,1)

If the plane 2x — y + z = 0 is parallel to the line

2x—-1  2- z+1
-5 = Ty == then the value of a is

a) 4 b) —4 c) 2 d) -2

Aline AB in three-dimensional space makes angle 45° and 120° with the positive x-axis and the positive y-
axis respectively. If AB makes an acute angle 6 with the positive z-axis, then 6 equals

a) 30° b) 45° c) 60° d) 75°

The locus of a point which moves so that the difference of the squares of its distances from two given
points is constant, is a

a) Straight line b) Plane c) Sphere d) None of these
Iflines Xt = X2 = 23 qpq 221 = ¥25 = 220 qp mutually perpendicular, then k is equal to
-3 2k 2 3k 1 -5
10 7
-—— b) —— -10 d) =7
a) - ) - 9 )
The equation of the plane passing through a point A(2, —1, 3) and parallel to the vectors a = (3,0,—1) and
b=(-322)is
a)2x—3y+6z—-25=0 b)2x —3y+6z+25=0
)3x—2y+6z—25=0 d)3x—-2y+6z+25=0

The plane 2x — (1 + A1)y + 34z = 0 passes through the intersection of the planes
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

a)2x —y=0andy+3z3=0 b)2x—y=0andy—3z=0

c)2x+3z=0andy =0 d) None of the above
The angle between the lines 2x = 3y = —zand 6x = —y = —4z s
a) 30° b) 45° c) 90° d) 0°

A And B are two give points. Let C divides AB internally and D divides AB externally in the same ratio.
Then AC, AB, AD are in

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

The image (or reflection) of the point (1,2, —1) in the plane 7 - (32 — 5+ 4E) =5is

a) (73/25,-6/5,39/25)

b) (73/25,6/5,39/25)

c) (-1,-2,1)

d) None of these

, i . - -2 ,
The equation of the plane containing the two lines x2_1 = y2 ozl

+1 V4 X
- =Zand == =—1is
-1 3 -1 3 -1

a)8x+y—-5z—-7=0 Db)8x+y+5z—7=0 <¢)8x—y—52—7=0 d)None of these

A variable plane is at a distance, k from the origin and meets the coordinate axes in 4, B, C. Then, the locus

of the centroid of AABC is

a)x2+y2+z2=k?

b)x 2 +y2+4+2z72=4k"?

Q)x2+y2+z72=16k"2

d)x2+y2+4+2z2=9k?

If a, B,y are the angles which a directed line makes with the positive directions of the coordinate axes,
then sin? a + sin? B + sin?y is equal to

a) 1 b) 2 c)3 d) 4
The xy-plane divides the line joining the points (—1,3,4)and (2, —5,6)
a) Internally in the ratio 2 : 3 b) Externally in the ratio 2: 3
c) Internally in the ratio 3: 2 d) Externally in the ratio 3: 2
The length of the perpendicular drawn from (1, 2, 3) to the line xT_G = yT_7 = Z_—_27i
a) 4 b) 5 c)6 d)7
The angle between the lines x—1r4 = % = Z3L2 andg = y__—21 = %, is
2) sin_ll b) COS_lz 0 COS_ll d) None of these
7 7 7
Under what condition does a straight line does x_lx" = y:nyo = Z;zo is parallel to the xy-plane?
a)l=0 b)m=20 can=20 d)Ii=0m=0
The value of k such that # = % = % lies in the plane 2x — 4y + 3 =7, is
a)7 b) =7 c) No real value d) 4
The points A(4,5,1),B(0,—1,—1),C(3,9,4) and D(—4, 4,4) are
a) Collinear b) Coplanar ¢) Non-coplanar d) Non-colinear
The foot of perpendicular from point P(1,3,4) in the plane 2x —y +z +3 =0 is
a) (3,5,—-2) b) (—3,5,2) c) (3,-5,2) d) (-1,4,3)
The length of perpendicular from Q(1,6,3) to the line
x y—-1 z-2
1T T3l
a) 3 b) Vi1 c) V13 d) 5
The angle between
F=(1+2wi+ Q2+ wj+@u-Dk
and the plane 3x — 2y + 6z = 0 (where pis a scalar) is
15 16 16 i
a) sin~?! (i) b) cos™?! (ﬁ) c) sin~?! (H) d) >

The equation of sphere which passes through the circle x2 + y? + z2 = 0, the plane 2x + 3y + 4z = 5 and
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29.

30.
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33.

34.

35.

36.

37.

38.

39.

40.

41.

point (1, 2, 3) is

a)3(x2+y?+z3)—2x—3y—4z—-22=0 b) (x2 +y2+22)—2x—3y—4z3—-22=0

Q) 3(x2+y2+z)+2x+3y+4z—-22=0 d)3(x%+y?+3%)—2x—3y —4z+9022 =0
The angle between thelinesx =1,y =2andy=-1,z=0is

a) 30° b) 60° c) 90° d) 0°

The point of intersection of the lines x3;5 = % = #,i—;z = y7_3 = ? is

a) (2,10,4) b) (212% A (5.7, -2) d) (-3,3,6)

A parallelopiped is formed by planes drown through the points (2, 3, 5) and (5, 9, 7) parallel to the
coordinate planes. The length of a diagonal of the parallelopiped is

a) 7 b) /38 c) V155 d) None of these

If direction cosines of two lines are proportional to (2, 3,—6) and (3, —4, 5), then the acute angle between
them is

The distance of the point P(1,2,3) from the line which passes through the point A(4,2,2)and parallel to the
vector 2i + 3j + 6k is

a) V10 b) V7 c) 5 d)1

The angle between the lines % = y_—+21,z = 2and X—Il = 2y3+3 = Z:—S i

a)m/2 b) /3 c) /6 d) None of these

The equation of the plane containing the line x_lxl = y;nyl = Z;Zl isa(x—x)+b(y—y,) +c(z—2) =0,
where

a)axy+by,+cz;=0
b)al+bm+cn=0
ca/l=b/m=c/n
d)lx;+my;+nz; =0

) 1-x y—2 z-3
If the lines = =

2a 2

and
x—1 1_6—2

30 7 5
are perpendicular, then the value of a is

-10 10 -10 10

a) — b) — c) — d) —

) 7 ) 7 ) 11 ) 11
The perpendicular distance of the point (6, 5, 8) from y-axis is
a) 5 units b) 6 units c) 8 units d) 10 units

The vectors of magnitude a, 2a, 3a meet at a point and their directions are along the diagonals of three
adjacent faces of a cube. Then, the magnitude of their resultant is
a) 5a b) 6a c) 10a d) 9a
Cartesian form of the equation of line ¥ = 3i — 5§ + 7k + A(2i +§ — 3k) is
x—2 y—1 z+3 x—3 y+5 z-7

V5 ="% =77 b= 1 -3
C)x—zzy—1=3—7 d) None of the above

1 1 5
The equation of the plane containing the lines 7 = a; + A a, and7 = a; + 1ay, is
a) [Fa;a;] =0 b) [Fa; az] = a; - a; ) [fa;a]l =a;-a; d) None of these
The points A(4,5,1),B(0,—1,—1),€(3,9,4)and D(—4,4,4) are
a) Collinear b) Coplanar c) Non-coplanar d) Non-collinear

The direction ratio of thelinex —y+z—-5=0=x—3y — 6 are
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54.

a)3,1,-2 b) 2,—4, 1 g— L 2 g =t L
9 TiF Vi Via VA VA v

The value of k such that # = % = % lies in the plane 2x — 4y +z =7, is

a)7 b) -7 c) No real value d) 4

If M denotes the mid point of the line joining
A(41 + 5§ — 10k) and B(—i + 2j + k), then equation of the plane through M and perpendicular to AB is

a) £+ (51+3j— 11k) B> o b) ¥ (3“+7“ 9R)+135—0
HERSUR - VR 2 -
) F (41+5]—10k)+4=0 dr-(-i+2j+k)+4=0

The plane passing through the point (5, 1, 2) perpendicular to the line 2(x — 2) = y — 4 = z — 5 will meet
the line in the point

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

The vector equation of the plane through the point i 4+ 2 j — k and perpendicular to the line of intersection
oftheplane#- (31— j+ k) =1and#- (i +4f — 2k) = 2,is

a)7-(20+7/—13k) =1

b)7- (21— 7j—13k) =1

o) 7-(20+7/+13k) =0

d) None of these

A plane which passes through the point (3, 2, 0) and the line

x—3 y—6 z—-4
= is

1 5 4
a)x—y+z=1 b)x+y+z=5 Ax+2y—2z=0 d)2x—y+z=5
The equation |x| = p, |y| = p, |z| = p in xyz space represent
a) Cube b) Rhombus c) Sphere of radius p d) Point (p,p, p)

The centre of the sphere passing through the origin and through the intersection points of the plane
X z

—+X+—= 1 with axes is

a b c

a) (%,0,0) b) (0,%,0) 9 (o 0%) d) (%g%)

The shortest distance between the straight lines
xX—6 2—-y z-2 x+4 v 1=z

1 2 2z M3 T4t T2l
25 16
a)9 b) o J < d) 4
The equation of the plane contalmng the line
X=Xy Y=Y _Z7 2y
l m n
a b ¢
a)ax; + by, +cz;=0 Dblal+bm+cn=0 c)7=—=— d) Ix;y + my; +nz; =0
m n

The coordinate the point of intersection of the line

% = % 222w1ththe plane 3x + 4y + 5z — 25 = 01is

a) (5,10,6) b) (10,5, 6) c) (5,5,—-6) d) (5,10,-6)

Equation of the plane which passes through the line of intersection of the planes P = ax + by + cz +d =
0,P'=a"x+b'y+c'z+d" = 0and parallel to x-axis, is

a)Pa—Pa =0 b)P/a=P'/a’ =0 c)Pa+Pa =0 d)P/a=P/a

The distance of the point A(—2, 3,1) from the line PQ through P(—3, 5, 2) which make equal angles with
the axes is

Z by |14 16 0 —
) 7 ) |5 )5 )5

A line with positive direction cosines passes through the point P(2, —1,2) and makes equal angles with the

Pagel4



55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

coordinate axes. The line meets the plane 2x + y 4+ z = 9 at point Q. The length of the line segment PQ
equals

a)l b) /2 c) V3 d) 2

Aline with direction ratios proportional to 2, 1, 2 meets each of the linesx =y +a=zandx+a =2y =
2z. The coordinates of the points of intersection are given by

a) (3a,3a,3a),(a,a,a) b)(3a,2a3a),(a,aa) c) (3a2a3a),(a a2a) d)(2a,3a, 3a),(2a,a,a)
The position vectors of two points P and Q are 3i + j + 2k and i — 2j — 4k respectively. The equation of
the plane through Q and perpendicular to PQ, is

a)7-(2t1+3j+6k) =28

b)7-(2i+3j+6k) =32

A)f-(21+3j+6k)+28=0

d) None of these

The equation of the line of intersection of the planes x + 2y + z = 3 and

6x + 8y + 3z = 13 can be written as

x—2 y+1 z-3 x—2 y+1 z-3

a) b) =
2 -3 4 2 3 4
x+2 y—1 z-3 x+2 y+2 z-3
C) = = d) = =
2 -3 4 2 3 4
If the foot of the perpendicular from (0, 0, 0) to a plane is (1, 2, 2), then the equation of the plane is
a)—x+2y+82—-9=0 b)x+2y+2z—9=0
Ax+y+z-5=0 d)x+2y—-3z4+1=0
A plane pass through a fixed point (p, q) and cut the axes in 4, B, C. Then, the locus of the centre of the
sphere OABC is
r r r
a)B+g+—=2 b)B+g+—=1 C)B+i+_:3 d) None of these
X y z Xy z Xy z
The equation of the plane containing the line x_—+31 = ? = # and the point (0,7, —7), is
a)x+y+z=1 b)x+y+z=2 Ax+y+z=0 d) None of these

The equation of the plane passing through the origin and containing the line

x—1 y—-2 z-3,

5 4 5
a)x+5y—3z=0 b)x -5y +3z=0 c)x—5y—-3z2=0 d)3x—-10y +5z=0
The distance of the point (2, 3, —5) from the plane x + 2y — 23 = 9is
a) 4 b) 3 c) 2 d)1
The ratio in which yz-palne divides the line segment joining (—3,4, —2) and (2,1,3)is
a) —4:1 b)3:2 c)—2:3 d)1:4
If the direction cosines of a line are (%,%,%), then
a)0<c<1 b)c> 2 c) c=+V2 d)c=+V3

If a line makes an angle of % with the positive direction of x-axis and y-axis, then the angle that the line
makes with the positive direction of the z-axis is

T T i i
a) g b) § C) Z d) E
A plane makes intercepts a, b, c at 4, B, C on the coordinate axes respectively. If the centroid of the AABC is
at (3,2,1) then the equation of the plane is

a)x+2y+3z=9 b) 2x — 3y — 6z =18 c)2x+3y+6z=18 d)2x+y+6z=18
The equation of the plane through the point, (1, 2, 3) and parallel to the plane x + 2y + 5z = 0 is
a)(x—1)+2(y—2)+5(z—-3)=0 b)x + 2y + 5z =14

x+2y+5z=6 d) None of the above

If vertices of a triangle are A(1,—1,2), B(2,0,—1) and C(0, 2,1), then the area f a triangle is

a) V6 b) 2v/6 c) 3v6 d) 4V6

The equation of the plane through the intersection of the planesx + y+z=1and2x +3y—z4+4 =0
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and parallel to x-axis is

a)y—3z+6=0 b)3y—z+6=0 Ay+3z+6=0 d)3y—-2z+6=0
The angle between two planes 2x —y +z=6and x + 2y + 3z = 3 is

)_111 b‘112 (13 q (1 ]4
a) cos 5 |7 ) cos 5 |7 c) cos 5 |7 cos 5 |7

The projection of the line segment joining the points (—1,0,3) and (2,5,1) on the line whose direction
ratios are 6,2,3 is

10 22 18

a) — b) 22 Q= d) None of these
7 7 7

If the foot of the perpendicular from the origin to a plane is (a, b, c¢), then equation of the plane is
X y 3
— - —=1 =

a)a+b+c b)ax+by+cz=1

c) ax + by + cz =a? + b? + ¢? d)ax+by+cz=0

A variable plane which remains at a constant distance p from the origin cuts the coordinate axes in 4, B, C.

The locus of the centroid of the tetrahedron OABC is y?32 + z%x? + x%y? = k x%y?z?, where k is equal to

)9 5 b) 9 ) 7 4 16
a — ) — —
p p? p? p?

The equation of the plane through the intersection of the planesx + y + 3 =1and2x +3y —234+4 =0
and parallel to x-axis, is

a)y—3z+6=0 b)3y—2+6=0 c)y+3z+6=0 d)3y—2z+6=0
The plane 2x + 3y + 4z = 1 meets the coordinate axes in 4, B, C The centroid of the triangle ABC is
111 111 333
a) (2’ 3'4) b) <_1_1_) C) <_;_;_> d) (_;_;_)
2'3'4 6912 2°'3°4

The equation of the plane passing through the line xT_l =¥tz _z3

e =1 and the point (4,3,7) is

a)4x+8y+ 7z =41 b)4x — 8y + 73 = 41 c) 4x —8y — 73 =41 d)4x — 8y + 7z =39
The distance of the point of intersection of the line
% = % = %and the plane x — y + z = 5 from the point (-1, —5, —10)is
a) 13 b) 12 c) 11 d)8
A variable plane passes through a fixed point (a, b, ¢) and meets the coordinate axes in P, Q, R. The locus of
the point of intersection of the planes through P, Q, R parallel to the coordinate planes is

b c a b c

a
a);+;+;=1 b)ax +by+cz=1 c);+;+;=—1 d)ax +by+cz=-1
The line passing the points 6d — 4b + 4¢, —4¢ and the line joining the points —d — 2b — 3¢, d + 2b — 5¢
intersect at

a) —4d b)4d —b —¢ c) 4¢ d) None of these

The vector equation of the plane through the point (2,1, —1) and passing through the line of intersection
oftheplane7- ({+3j—k)=0and7-(j+2k)=0,is

a)7-(1+97+11k)=0

b)#-(1+97+11k)=6

Af-(1—-37-13k)=0

d) None of these

The distance between the planes given by # - (i + 2f — 2k) + 5 =0and#- (i + 2j — 2k) -8 =01s

a) 1 unit b) ? units c) 13 units d) None of these

Aline joining points (4, —1,2) and (-3, 2,3) meets the plane at the point (—10,5,4) at 90°, then equation
of the plane is

a)7x—3y—2z+89=0 b)7x+3y+z+89=0
A)7x—3y+z+89=0 d) None of these

Two systems of rectangular axes have the same origin. If a plane cuts them at distance a, b, c and a’,b’, c

!
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from the origin, then

1 1 1 1 1 1 1 1 1 1 1

1
)G+ttt t =0 Dty —aztmtym ==
1 1 1 1 1 1 1 1 1 1 1 1
) =-%5—73 t om0 Vetpta @y ="

If (2,—1, 3) is the foot of the perpendicular drown from the origin to the plane, then the equation of the
plane is

a)2x+y—-3z4+46=0 Db)2x—y+3z—-14=0 c)2x—y+3z—13=0 d)2x+y+3z—-10=0
If projection of a line on x, y and z-axes are 6,2 and 3 respectively, then direction cosines of the line is

6 23 777 6 2 3 d) None of these
a) _J_J_ b) _J_J_ C) _’_'_

777 623 11°11 11
If the plane 3x — 2y — z — 18 = 0 meets the coordinate axes in 4, B, C then the centroid of AABC is
a) (2,3,—-6) b) (2,-3,6) c) (—2,-3,6) d) (2,-3,-6)

If for a plane, the intercepts on the coordinate axes are 8, 4, 4 then the length of the perpendicular from the
origin on to the plane is
8 3 4
a) = b) = c)3 d) -
)3 )3 ) )3
The equation of the sphere concentric with the sphere

2x% 4+ 2y? + 2z% — 6x + 2y — 4z = 1 and double its radius is

a)x?+y*+z2—x+y—z=1 b)x?+y2+z2—6x+2y—4z=1

€) 2x%2 +2y%+2z2 —6x+2y—4z—15=0 d) 2x2 4+ 2y? +2z2 —6x+2y—4z—-25=0
The angle between the lines ¥ = (41— ) + s(2i +j — 3k) and ¥ = (i —j + 2k) + t(i + 3j + 2k) is
a) 3m/2 b) /3 c) 2r/3 d)m/6

Equation of the plane, passing through the line of intersection of the plane P = ax + by + cz+d = 0,P' =
a'x+b'y+c'z+ d' = 0and parallel to x-axis is

a)Pa—P'a’"=0 b)P/a+P'/a' =0 c)Pa+Pa =0 d)P/a=P'/ad

Equation of the plane through three points 4, B, C with position vectors —61 + 3j + 2k, 31 — 2j + 4k, 51 +
7i + 3kis

a)r-(i-j—7k)+23=0 b)r-(i+j+7k) =23
Qr-(i+j-7k)+23=0 d)r-(1-j—7k)=23
The equation of the plane in which the lines % = % = % and ? = % = Z3;5 lie, is
a)17x — 47y — 24z + 172 =0 b) 17x + 47y — 24z + 172 =0
c) 17x + 47y + 245+ 172 =0 d)17x — 47y + 243+ 172 =0
The length of the perpendicular from the origin to the plane passing through three non-collinear points
db,cis
[dbé
a) - 7 - - i -
|a><b+c><a+b><c|
2l@abé
b) - 7 [_) —>] - -
|a><b+b><c+c><a|

d) None of these

The shortest distance from the point (1, 2, —1) to the surface of the sphere x? + y? + z2 = 24 is

a) 3v6 b) V6 ) 2v6 d) 2

A plane  makes intercepts 3 and 4 respectively on z-axis and x-axis. If 7 is parallel to y-axis, then its
equation is

a)3x+4z=12 b) 3z + 4x = 12 c)3y+4z=12 d)3z+4y =12

A line passes through two points A(2,—3,—1) and B(8,—1, 2). The coordinates of a point on this line at a
distance of 14 units from A are

a) (14,1,5) b) (—10,-7,7) c) (86,25,41) d) None of these
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The equation of the perpendicular from the point (¢, B, y) to the plane
ax+by+cz+d=0is

x—a_y-b_z-c X y_z x—a« y—-B_z-y X_Y_Z
a)aa_bB_cyb)abc C)a_b_c)O(BY
The equation of the plane through the points (2, 2, 1) and (9, 3, 6) and perpendicular to the plane
2x+6y+6z—1=0,is

a)3x+4y+5z=9 b)3x+4y—-5z=9 c)3x+4y —5z—9=0 d)None of these
The perimeter of the triangle with verities at (1,0,0).(0,1,0) and (0,0,1) is
a) 3 b) 2 <) 22 d) 3v2

If the distance of the point P(1, —2, 1) from the plane x + 2y — 2z = «, where a>0, is 5, then the foot of the
perpendicular from P to the plane is

84 7 4 41 1210 2 15
A (5.5.-3) b (5.-5.3) I (5.55) a(5.-5.3)
33" 3 37 33 333 37 32
If the lines
x—1 y+1 z-1
2 3 4
x—3 y—-k =z
wd =71
interested, then the value of k is
3 9 2 3
Z b) = _Z d) ==
) 2 ) 2 ) 9 ) 2
A point on x-axis which is equidistance from both the points (1, 2, 3) and (3,5, —2) is
a) (—6,0,0) b) (5,0, 0) c) (=5,0,0) d) (6,0,0)
The angle between the line
x+4 y—-3 z+42 x y—1 z
1 2 3 3Tz T1®
1 2 1
a) sin~?! (;) b) cos 71 (;) c) cos™! (;) d) None of these
The points (5, 2, 4), (6, —1, 2) and (8, —7, k) are collinear, if k is equal to
a) —2 b) 2 c) 3 d) -1

The equation of the plane through the point (2, 5, —3) perpendicular to the planes x + 2y + 2z = 1 and
x—2y+3z=4is

a)3x—4y+2z—-20=0 b) 7x —y + 5z = 30
Ax—2y+z=11 d)10x —y — 4z = 27
The direction cosines of the line4x —4 =1—3y = 2z — 1 are
3 -4 6 3 -4 6 3 -4 6
a) e e b)_)_y_ C) T =T = d) 4! _3)2
V56 V56 V56 V29'v29'V29 V61 V61 V61

Equation of the plane passing through the intersection of the planes x + y + z=6and 2x + 3y + 4z + 5 =
0 and the point (1,1, 1) is
a)20x + 23y +26z—-69=0 b) 31x + 45y +49z+52 =0
)8x+5y+2z2—-69=0 d)4x +5y+6z2—7=0
The equation of the plane through the point (0, —4, —6) and (—2, 9, 3) and perpendicular to the plane
x—4y —2z =8is
a)3x+3y—2z=0 b)x—2y+z=2 C)2x+y—z=2 d)5x—-3y+2z=0
If a line makes angle g and % with the x and y-axes respectively, then the angle made by the line and z-axis
is

T T T RY[4
a) E b) 5 C) Z d) E
Let (3,4, —1)and (—1, 2, 3) are the end points of a diameter of sphere. Then the radius of the sphere is

equal to
a)l b) 2 c)3 d)9
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111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

The points (5, —4, 2), (4,—3,1), (7, —6,4) and (8, —7, 5) are the vertices of

a) Arectangle b) A square c) A parallelogram d) None of these
The equation of the plane containing the lines# = @; + A b and # = @, + u b, is

a) 7+ (@ — @) x b = [a] a; b]

b) - (@; —a;) x b = [a; @ b]

O 7+ (@ +@;) x b = [a; a b]

d) None of these

11 . . . . .
If (E’ 3 n) are the direction cosines of a line, then the value of n is

a) @ b) ﬁ ) E d) §
6 6 3 2
The vector equation of the plane passing through the origin and the line of intersection of the plane
#-d=Aand?-b=upis
a)7-(Ad-ub)=0  b)F-(Ab-pud)=0 7 (Ad+ub)=0  d)F - (Ab+ud)=0
If l;, mq,nq and l,, m,, n, are direction cosines of the two lines inclined to each other at an angle , then the
direction cosines of the external bisector of the angle between the lines are
L+, m+m, ng+n,
4 2sinB/2’ 25in0/2' 2 5in 6,2
L+, m+m, ni+n,
b) 2c0s0/2°2cos0/2"2cos0/2
L—-lL m—m; n—mny
) 2sin0/2’2sin®/2’2sin0/2
L-lL m—-—m; ni—ny

d ) )
) 2cos0/2 2cosB/2 2cos6/2
The direction ratios of the normal to the plane passing through the points (1,—-2,3),(—1,2,—1) and
. X—2 y+1 4 .
parallel to the line —- =3 =jare proportional to
a) 2,3,4 b) 4,0, 7 c) —2,0,—1 d)2,0,—-1

The position vector of a point at a distance of 3v/11 units from i — j + 2k on a line passing through the
points i — j + 2k and 31 + j + k is

a) 101 + 2j — 5k b) —-8i— 4] —k c)8i+4j+k d) —10i — 2j — 5k
The centre and radius of the sphere x2 + y2 + z2 + 3x — 4z + 1 = 0 are
3 V21 (3 ) 3 V21 3 21

a) (=2 0-2)Y  b(s02)v21 c <__ )_ d (——,2,0),—

)( >0, 2), > )3 ) 5:0,2) = I\ —3 3
The direction cosines of theline6x —2 =3y +1=2z— 2 are
2) 1 1 1 ) 1 2 3 c) 1,23 d) None of these

V3'V3'V3 V14'V14'V14

The cartesian equation of the plane perpendicular to the line x;—l = y_—_f = Z;—4 and passing through the
origin is
a)2x—y+2z—-7=0 Db)2x+y+2z=0 )2x—y+2z=0 d2x—y—-2z=0

The point of intersection of the lines
x—5 y—-7 z+2x+3 y—-3 z-6

3 -1 1 '-=-36 2 4
is
5 10
a) (2,10, —4) b) (21,5,?) d) (5,—7,-2) d) (—3,3,6)

If the position vectors of the points A4 and B are 3i + j + 2k and i — 2j — 4k respectively, then the equation
of the plane through B and perpendicular to AB is

a)2x+3y+6z+28=0

b) 3x + 2y + 6z = 28
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)2x—3y+6z+28=0
d)3x — 2y + 6z =28
123. The point equidistant from the point (a, 0,0), (0, b, 0), (0,0, c) ad (0, 0, 0) is
2) (g’éﬁ) b (a,b, ¢) 0 (gﬁﬁ) d) None of these
3'3°3 2'2°2
124. If a plane meets the coordinate axes at 4, B and C such that the centroid of the triangle is (1,2,4), then the
equation of the plane is

a)x+2y+4z =12 b)4x +2y + 3 =12 c)x+2y+4z=3 d)4x+2y+3z=3
125. If the coordinates of the vertices of a A ABC are A(—1,3,2),B(2,3,5) and C(3,5,—2), then £ A is equal to
a) 45° b) 60° c) 90° d) 30°

126. The distance between the line
f=2i—2j+3k+ A1 —j+4k) and the planer- (i+ 5§ + k) = 5is
10 3 10
_ b) — b d) —
)3 )10 9 3V3 )
127. A point on XOZ- plane divides the join of (5, -3, —2) and (1,2, —2) at

o(Eo)

(202
c) (50,2)

d) (5,0,—2)
128. A plane makes intercepts —6,3,4 upon the coordinate axes. Then, the length of the perpendicular from the
origin on it is
2 02
V7m Vz5 7
129. The equation of the plane counting the lines
x—1 y+1 z x y—2 z+1,
7 T g Tzadg=Tg =gl
a)8x—y+5z2—8=0 Db)Bx+y—-5z2—7=0 ¢)Jx—8y+3z+6=0 d)8x+y—-5z+7=0
130. The equation of the plane which bisects the line joining (2, 3,4 ) and (6, 7, 8), is
a)x—y—z—-15=0 b)x—-y+z—-15=0 c)x+y+z—-15=0 d)x+y+z+15=0
131. The distance between the points (1,4,5) and (2,2,3) is

a) 5 b) 4 c)3 d) 2
132. The equation of the plane through the points (1, 2, 3), (—1,4,2)and (3,1,1) is

a)Sx+y+12z-23=0 b)5x +6y +2z—-23=0

x+6y+2z—13=0 dx+y+z—-13=0

133. Equation of the plane parallel to the planes
x+2y+3z—5=0,x+ 2y + 3z — 7 = 0 and equidistant from them is

a)x+2y+3z—-6=0 b)x+2y+3z—1=0

c)x+2y+3z—-8=0 d)x+2y+3z—-3=0
134. The image of the point (1, 2, 3) in lieg = yT_l = Z;—l is

2) (1’5'5) b) (1,2,2) 0 (1,3,2) d) (3,1,2)

2°2 4" 4

135. If O is the origin and OP = 3 with direction ratios —1, 2, —2, then coordinates of P are

a) (1,2,2) b) (—1,2,-2) c) (—-3,6,—-9) d) (—=1/3,2/3,-2/3)
136. The equation of the sphere touching the three coordinate planes is

a)x?+y2+z2+2alx+y+2)+2a2=0 b)x?2+y?+z2—2a(x+y+2z)+2ad%=

Qx> +y?+z2+2a(x+y+2)+2a>=0 d) x%2 +y? + z%2 + 2ax + 2ay + 2az + 2a? = 0
137. The angle between the lineg = % = %and the plane 3x + 2y — 3z = 4 is

a) 45° b) 0° c) cos™! ( 24 ) d) 90°

V29v22
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138.

139.

140.

141.

142.

143.

144.

145.

146.

147.

148.

149.

150.

151.

152.

153.

The equation of a line of intersection of planes 4x + 4y — 5z = 12 and 8x + 12y — 133 = 32 can be
written as

-1 +2 -1 -2 +1 -2 -2
2 -3 4 2 3 4 2 3 4 2 3 4
Let the line% = y_—_l = % lies in the plane x + 3y — a z + 3 = 0 Then (a, B)
equals
a) (6,~17) b) (~6,7) ¢) (5,~15) d) (=5,15)

If a line makes angles a,f,y and § with four diagonals of a cube, then the value of sin®a + sin?f + sin?y +
sin?§, is

4 8 7

= b) = - d1
) 3 )3 93 )
Find the direction ratio of
3—x y—2 2z-3

15 1

1 1

a) 1:5:5 b) —1:5:1 c) —1:5:5 d)1:5:1

If l;, mq,nq and l,, m,, n, are direction cosines of the two lines inclined to each other at an angle 8, then the
direction cosines of internal bisector of the angle between these lines are

L+, mi+my; ng+n, L+, mi+my ng+n,
a CE .0 '’ . 0 b 0’ 0’ )
) 2sin— 2sin= 2sin- )Zcos— 2cos—= 2cos-—

2 2 2 2 2 2

li =1l my—my; ny—n, li =1l mi—my; ny—n,

) ) d) 9

. 0’ ., 0’ . 0’ 0’
2sin— 2sin- 2sin- 2cos— 2cos— 2coSs—
2 2 2 2 2 2

The plane g + g + % = 1, cuts the axes in 4, B, C, then the area of the AABC, is

a) V29 sq units b) V41 sq units ¢) V61 sq units d) None of these

If the planes 7 (2i — A} + 3k) = 0 and 7~ (A + 5f — k) = 5 are perpendicular to each other, then value of
A2+ 1, is

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

If a sphere of radius r passes through the origin, then the extremities of the diameter parallel to x-axis lie
on each of the spheres

a)x?+y*+z%2+2rx=0 b)x?2+y2+3z2+2ry=0

Q) x2+y?+2z2+2rz=0 d)x2+y2+z2+2ry+2rz=0

If the distance of the point (1, 1,1) from the origin is half is distance from the plane x + y + 3 + k = 0, then
k is equal to

a) +3 b) £6 c) —-3,9 d) 3,-9
XO0Z plane divides the join of (2, 3,1) and (6, 7, 1) in the ratio

a)3:7 b)2:7 c)—3:7 d)—2:7
The point on the line % = % = ?25 at a distance of 6 from the point (2,—3,-5) is

a) (3,-5,-3) b) (4,—-7,-9) c) (0,2,-1) d) (-3,5,3)

The direction ratios of a normal to the plane passing through (0, 0, 1), (0, 1, 2) and (1, 2, 3) are
proportional to

a)0,1,-1 b)1,0,—1 c)0,0-1 d)1,0,0
Ratio in which the xy-plane divides the join of (1, 2, 3) and (4, 2, 1) is
a) 3 : 1internally b) 3 : 1 externally c) 1: 2 internally d) 2 : 1 externally

A vector 7 is equally inclined with the coordinate axes. If the tip of 7 is in the positive octant and |7| = 6,
then 7 is

a) 2V3({E—j+k) b) 2v3(—i+J + k) A 2V3(@+j-k) d) 2v3(@ +j+ k)
The angle between the planes 2x —y+z=6andx +y + 2z = 3 is
a) /3 b) cos~1(1/6) c) m/4 d) /6

The vector equation of the plane through the point 2 { — j — 4 k and parallel to the plane 7 - (4 i—12j—
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3k)—-7=0,is
a)r-(41—-12j-3k)=0
b)7-(41—12j—3k) =32
Q7 (4i—-12j-3k) =12
d) None of these
154. An equation of the line passing through 3i — 5j + 7k and perpendicular to the plane 3x — 4y = 5z = 8 is
a)x—3=y+5=z—7 b)x—3=y+4=z—5
3 —4 5 3 -5 7 X
¢) £ = 3i + 5] — 7k + 1(3i — 4j — 5k) gy F = 31— 4 = Sk + @i+ 55 +7k)
A, p are parameters
155. The equation of a line is 6x — 2 = 3y — 1 = 2z — 2 The direction ratios of the line are

111 1 -11
2) 1,23 P)1.1.1 )7z d) ==
3'3°3 3’33
156. Angle between the line # = (2i — j + k) + A(—{ + j + k) and the plane 7 - (31 + 2] — k) = 4 is
ot (zm)  wes () )i (75) v ()
a) cos™! [— cos Hl— c) sin™!{— sin"! (—
42 42 42 42

157. A mirror and a source of light are situated at the origin O and at a point on OX respectively. A ray of light
from the source strikes the mirror and is reflected. If the direction ratios of the normal to the plane are

proportional to 1, —1, 1, then direction cosines of the reflected ray are

122 122 1 2 2 1 22
a)_l_l_ b)__l_l_ C) __I__l__ d)__l__)_
233 2°'3'3 373 3 2 33
158. If the direction ratio of two lines are given by 3lm — 4In + mn = 0 and

[ + 2m + 3n = 0, then the angle between the line is

i b s T d T
a) 2 )7 A3 )5
159. The points A(—1, 3,0), B(2,2,1) and €(1,1,3) determine a plane. The distance from the plane to the point
D(5,7,8) is

a) V66 b) V71 <) V73 d) V76
160. The line of intersection of the planes 7 - (Bi —-j+ IE) =1land7- (i + 4j — ZIE) = 2 is parallel to the vector
a) =21+ 7j + 13k b) 21 + 7j — 13k c) —2i—7j+ 13k d) 21 + 7j + 13k

161. The equation of the line of intersection of planes
4x +4y — 5z =12,8x + 12y — 13z = 32 can be written as
x—1 y+2 =z x—1 y—-2 z x y+1 z-2 z—2
a) === b) === )=="—-=
2 -3 4 2 3 4 2 3 4 4
162. The vector equation of the line of intersection of the planes 7 - (i + 2f + 3k) = 0and 7 - (3t + 2j + k) = 0,
is
a)7=A(1+2j+k) b7 =A(1—2j+3k) ¢ 7=2A>+2/—3k)  d)Noneofthese
163. Let a plane passes through the point P(—1, —1,1) and also passes through a line joining the points
Q(0,1,1)Q(0,1,1)and R(0, 0, 2). Then the distance of the plane from the point (0, 0, 0) is

X
d)= =
)3

wi

1 2
a) 3 b) 0 ¢ — d) =
V6 V6
164. The direction cosines of the line passing through P(2,3, —1) and the origin are

2 -3 1 2 -3 1 -2 -3 1 2 -3 -1
a _I_)_ b _)_I_ C _I_l_ d _l_!_
) 1% iz Via ) 7t Vi Vi ) i3 iz Viz ) I Vi Vi
165. The shortest distance from the point (1, 2, —1) to the surface of the sphere
x2+y2+22=>54is
a) 3V6 b) 2v6 ) V6 d) 2

166. The shortest distance between the lines

xX—2 +3 z—1
LA —and
3 4 5
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x—5 y—-1 z—-6

is

1 2 3
a) 3 b) 2 1 d)o
167. The image of the point P(1,3,4) inthe plane2x —y +z+3 =0is
a) (3,5,—2) b) (-3,5,2) c) (3,-5,2) d) (—1,4,2)
168. The vector from of the sphere 2(x? + y? + z2) —4x + 6y + 8z —5=0s
A 2 s e 1
a)f--[f-—(21+j+k)]=g b)f--[f-—(21—3j—4k)]=E
P, 5 a s e 5
c)f--[f-—(Zi+3j+4k)]=E d)f--[f-—(21—3j—4k)]=E
169. The angle between the line x2;1 = y_Iz = % and the planex + y +4 = 0,is
a) 0° b) 30° c) 45° d) 90°

170. The equation to the straight line passing through the points (4, —5, —2) and (-1, 5, 3) is
x—4 y+5 z+2 x+1 y—-5 z-3

a) = = b)
xl y —ZZ -1 xl y ZZ -1
937573 V2=57=
171. The reflection of the plane 2x — 3y + 4z — 3 = 0 in the plane x — y + z — 3 = 0 is the plane
a)4x—-3y+2z—-15=0 b)x—-3y+2z—-15=0
)4x+3y—2z+15=0 d) None of these

172. The equation of the plane passing through the line of intersection of the planes x + y + z = 6 and
2x + 3y 4+ 4z + 5 = 0 and perpendicular to the plane 4x + 5y — 3z = 8 is

a)x+7y+13z—-96=0 b)x+7y+13z24+96 =0
Ax+7y—13z-96=0 d)x—-7y+13z24+96=0
173. The distance between the line # = 2 — 2 + 3k + A(i — j + 4k) and the plane #- (1 + 57 + k) = 5, is
10 10 d) None of these
a) — b) — c) 10/9
)37 = ) 10/
174. The angle between the linexz;3=yT_1=%and the plane,x +y+z+5=0
Is
s~ (75) s (75) )3 Vs (375)
a)sin™t|{— sin™* (— c)— sin™* (—=
V3 V3 4 3v3

175. If for a plane, the intercepts on the coordinate axes are 8, 4, 4, then the length of the perpendicular from
the origin to the plane is
a) 8/3 b) 3/8 c)3 d) 4/3

176. A line makes acute angles of a, 3 and y with the coordinate axes such that

cosacosf3 = cosfcosy =3

4
And cosycosa = 5

Then cos a + cos § + cosyis equal
To
25 5 5 2
a) — b) - c) = d) -
177. The equation of the plane passing through the mid-point of the line segment of join of the points P(1, 2, 3)

and Q(3,4,5) and perpendicular to it is

a)x+y+z=9 b)x+y+z=-9 c)2x+3y+4z=9 d)2x+3y+4z=-9
178. The intersection of the sphere x? + y2 + z2 + 7x — 2y —z = 1 and

x%2 +y2? + z2 — 3x + 3y + 4z = —4 is same as the intersection of one of the spheres

and the plane is

a)2x—y—-z=1 b)-2x+y+z=1 2x—y+z=1 d2x+y+z=1

179. The equation of the plane which passes through the point (2, —3, 1) and perpendicular to the line joining
points (3,4, —1) and (2,—1,5), is
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180.

181.

182.

183.

184.

185.

186.

187.

188.

189.

190.

191.

192.

193.

194.

a) x+5y—-6z+19=0 b)x -5y +63—19=0
c)x+5y+62+19=0 d)x—-5y—-6z—-19=0
The vector equation of the straight line

1-x y+1 3-2z
= = is

3 -2 -1
ayr=(1-j+3k)+131+2j-k) b)f=(i—-j+3k)+1(31-2j—k)
gr=31-2j-k)+21-j+3k) d)r=31+2j—k)+11—j+3k)

The plane% + % + i = 1 cuts the coordinate axes in 4, B, C then the area of the AABC
is
a) V29 sq units b) V41 sq units c) V61 sq units d) None of these

A line makes acute angles of «, § and y with the coordinate axes such that cos @ cos § = cos S cosy = % and

cosycosa = g, then cos @ + cos 8 + cosy is equal to

25 5 5 2
a) 5 b) 5 c) 3 d) 3
The equation of the plane containing the line 7 = + j + /1(2i +j+ 41?), is
a)7-(i+2f—-k)=3 b)F-(i+2/—-k)=6 )7 -(-i—-2j+k) d) None of these
If 0A is equally inclined to 0X, OY and 0Z and if 4 is V3 units from the origin, then A is
a) (3,3,3) b) (-1,1,-1) c(—1,11) d(1,1,1)

If a plane meets the coordinate axes at A, B and C such that the centroid of the triangle is (1, 2, 4) then the
equation of the plane is

a)x+2y+4z=12 b)4x +2y +z =12 )x+2y+4z=3 d)4x+2y+z=3

The equation of the plane passing through the midpoint of the line of join of the points (1, 2, 3) and (3, 4,
5) and perpendicular to it is

a)x+y+z=9 b)x+y+z=-9 c)2x+3y+4z=9 d)2x +3y +4z=-9
The line passing through the points (5,1, a) and (3, b, 1) crosses the yz-plane at the
. 17 13
point (0,7, — 7) .Then,
a)a=8b=2 b)a=2,b=18 c)a=40>b=6 da=6>b=4
The image of the point (5, 4, 6) in the planex + y + 2z — 15 = 01is
a) (3,2,2) b) (2,3, 2) c) (2,2,3) d) (=5,—4,-6)
If o, B, Y be the angle which a line makes with the coordinate axes, then
a) sin? a + cos?f +sin?y = 1 b) sin? a + sin?B + sin?y = 1
c) cos? a + cos?B +sin?y = 1 d) sin? a + cos?f + sin?y = 1

The angle between the lines whose direction cosines are given by the equation [2 + m? —n?2 = 0,l + m +
n=20,is
T T 8 s
a) g b) Z C) E d) E
Equation of plane passing through the points (2, 2, 1), (9, 3, 6) and perpendicular to the plane
2x+6y+6z—1=0,is
a)3x+4y+5z=9 b)3x+4y—-5z2+9=0 c)3x+4y—5z—9=0 d)None of these
The vector equation of the plane passing through the origin and the line of intersection of the plane

r-a=Aandr-b=y,is

a)f-(A\d—pb)=0  DB)F-(Ab-pd)=0 JF-(Ad+pb)=0  dF (Ab+pd)=0
The shortest distance between the lines # = (i + 2j + k) + A(20 + j + 2k) and, # =20 — j — k +

u(2t+ 7+ 2k),is

a) 0 b) V101/3 ) 101/3 d) None of these

A straight line which makes an angle of 60° with each of y and z-axes, this line makes with x-axis at an
angle

a) 30° b) 60° c) 75° d) 45°
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195.

196.

197.

198.

199.

200.

201.

202.

203.

204.

205.

206.

If the straight lines A e YN E A gt
k 2 3 3 K 3
Intersect at a point, then the integer k is equal to
a) —2 b) —5 c)5 d) 2
The cosine of the angle A of the triangle with verities A(1,—1,2), B(6,11,2),C(1,2,6) is
a) 63/65 b) 36/65 c) 16/65 d) 13/64

The angle between a line whose direction ratios are in the ratio 2:2:1 and a line joining (3, 1, 4) to (7, 2,
12) is

a) cos™1(2/3) b) cos™1(—2/3) c) tan"1(2/3) d) None of these

The equation of the plane passing through (1,1, 1) and (1, —1, —1) and perpendicularto 2x —y + z + 5 =
Ois

a)2x+5y+z—8=0 b)x+y—3—1=0 €)2x+5y+z+4=0 djx—-y+z—-1=0

The distance of origin from the point of intersection of the line

g:yT_Z:?andtheplaner+y—z=Zis

a) V120 b) V83 c) 2v19 d) V78
Consider the following statements:

1. Line joining (1, 2, 5); (4, 3, 2) is parallel to the line joining (5, 1, —11), (8, 2,—8)

2. Three concurrent lines with DC's(l;, m;, n;)i = 1,2,3 are

L m n
Coplanar, if|l;, m, ny| =0
lz msz nj
3. The plane x — 2y + z = 21 and the line ? = yT—z = % are parallel

Which of these is/are correct?
a) (Dand (2) b) (2) and (3) c) (3)and (1) d) (1), (2) and (3)
The distance of the point P(2, 3,4) from the line
_y_ 1 .

1 x—2—3(1+z)1s

1 4 2 3
a);m b);\/ﬁ C) ;\/ﬁ d);\/ﬁ
The equation of the line of intersection of the planes x + 2y + z = 3 and 6x + 8y + 3z = 13 can be written

as
x—2 y+1 z-3

a) = =

2 -3 4

-2 +1 -3
b)x :y _Z

2 3 4

2 -1 -3

C)x+ =y =Z

2 -3 4

+2 +2 -3
d)x :y :z

2 3 4

Aline makes an obtuse angle with the positive x-axis and angles % and g with the positive y and z-axes

respectively. Its direction cosine are
1 11 1 11

a __I_I_ b _)__l_ C -
)77 7722 )
If a is a constant vector and p is a real constant with |a|? > p, the

vector F such that |F|? — 2F-a + p = Ois

dl 11
)2:\/5;2

the locus of a point with position

) )

N[
Sl
N| —

=

a) A sphere b) An ellipse c) Acircle d) A plane

The image of the point P(1, 3,4) in the plane2x —y + 3+ 3 =0is

a) (3,5,-2) b) (-3,5,2) c) (3,-5,2) d) (-1,4,2)

The distance of the point (1, —2, 3) from the planes x — y + z = 5 measured along the lineg = % = —ie is
6 7

a)l b) - 9 . d) None of these

Page]15



207.

208.

209.

210.

211.

212.

213.

214.

215.

216.

217.

218.

219.

220.

The coordinates of the foot of the perpendicular drawn from the point A(1, 0, 3) to the join of the points
B(4,7,1)and C(3,5,3) are

a) (5/3,7/3,17/3) b) (5,7,17) c) (5/7,-7/3,17/3) d) (-=5/3,7/3,—-17/3)
The symmetric equation of lines 3x + 2y + z—5=0andx +y —2z—-3 =0, is

x—1 y—-4 z-0 x+1 y+4 z-0

a) b)
5 7 1 5 7 1
x+1 y—4 z-0 x—1 y—4 z-0
C) = = d) = =
-5 7 1 -5 7 1

The distance of the point P(a, b, ¢) from x-axis is

a) /b2 4 c2 b) Ja? + b? ) Ja? + c? d) None of these

P,Q,R, S Are four coplanar points on the sides AB, BC,CD, DA of a skew quadrilateral. The product

——————— equals

PB QC RD SA

a) —2 b) —1 c) 2 d)1
The shortest distance between the lines xT_l = % = ? and % = yT—4 = ?, is

a) 1/V6 b)1/6 c) 1/3 d) 1/v3

A plane x + y + z = —aV3 touches the sphere

2x% 4+ 2y? + 2z%2 — 2x + 4y — 4z + 3 = 0, then the value of a is

1 1

1 1
a)ﬁ b)ﬁ C)l_ﬁ d)1+ﬁ

A(3,2,0),B(5,3,2) and C(—9, 6, —3) are the vertices of a triangle ABC. If the bisector of ZABC meets BC at
D, then coordinates of D are

a) (19/8,57/16,17/16)

b) (—19/8,57/16,17/16)

c) (19/8, —=57/16,17/16)

d) None of these

The equation of the plane through the line of intersection of planes ax + by + cz+d =0,a’'x + b’y +
c¢'z+ d' = 0and parallel to theliney =0,z = 0 is

a) (ab" —a'b)x+ (bc' = b'c)y+ (ad'—a'd)=0

b) (ab’ —a’'b)x + (bc' — b'c)y + (ad' — a'd)z =0

c) (ab’—a'b)y+ (ac' —a'c)z+ (ad' —a'd) =0

d) None of these

If P is a point in space such that OP is inclined to 0X at 45° and OY to 60°, then OP is inclined to 0Z at
a) 75° b) 60° or 120° c) 75° or 105° d) 255°

A variable planeg + % + f = 1 ata unit distance from origin cuts the coordinate axes

at A, B and C.Centriod (x, y, z)satisfies the equationi2 + iz + iz = k.The value of k is
x y z

a)9 b) 3
9
= Z and perpendicular to the

)= OF
C — —

3
Equation of the plane containing the straight line% =

= g is
a)x+2y—2z=0 b)3x+2y—-2z=0 Ax—2y+z=0 d)5x+2y—4z=0
The equation of the plane passing through the points (0, 1, 2) and (—1, 0, 3) and perpendicular to the plane

2x+3y+z=>5is

N|‘<w|\<

plane containing the straight linesg = % = % andz =

a)3x—4y+18z+32=0 b)3x +4y —18z+32=0
c)4x+3y—17z4+31=0 d)4x -3y+z+1=0
The shortest distance between the skew lines [;: ¥ = &; + Ab; L,: F = &, + b, is
|52—§1)'i)1 XBZ' b) |52—§1)'§2 ><f)2| c |52—E’2)'§1 ><B1| d) |51—E’2)'f31><52|
|by X by| |by X by| |by X by |by X a,]

The perpendicular distance from the origin to the plane through the point (2, 3, —1) and perpendicular to
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221.

222.

223.

224,

225.

226.

227.

228.

229.

230.

231.

232.

233.

234.

235.

the vector 31 — 4j + 7k

2) 13 b) —13 c) 13 d) None of these
V74 V74

The lines7# = a + )1(1_5 X ¢)and 7 = b + u(@ x @) will intersect, if

Adxé=bx¢ b)da-é¢=b-¢ )bxd=¢xa d) None of these

The radius of the circle in which the sphere x? + y2 + z2 + 2x — 2y —4z— 19 =0

iscutby theplanex + 2y +2z+7 =0is

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

A line passes through the points (6, —7,—1) and (2, —3, 1). The direction cosines of the line so directed
that the angle made by it with the positive direction of x-axis is acute, are

2 2 1 221 2 21 221
a)_l__l__ b)__J_J_ C) _P__I_ d)_l_l_
3" 37 3 3'3'3 3" 3’3 3'3'3
If the angle between the linex—Jlr1 = yT_l = ?and the plane 2x — y +VAz + 4 = 0 is such thatsin 8 =
13 Then, value of A is
4 3 -3 5
a) —— b) — c) — d) =
) 3 )4 ) 5 )3

The equation of the line passing through the point (3, 0, —4) and perpendicular to the plane 2x — 3y +
52—7=0is

x—2 'y z+4 x—3 'y z-—4 x—3 -y z+4 x+3 y z-—4
a) = —_—= b) = —_—= C) = —= d) = — =
3 -3 5 2 -3 5 2 3 5 2 3 5
If the plane 3x + y + 2z + 6 = 0 is parallel to the line
32;1 =3—-y= % then the value of 3a + 3b is
1 3 d) 4
a) — b) — c) 3
)5 )3 )
The equation of the plane which meets the axes in 4, B, C such that the triangle ABC is
111y, .
(§’§’§) is given by
X y z 1
a)x+ty+z=1 b)x+y+z=2 c)§+§+§=3 d)x+y-|-Z=§
The equation to the plane through the points (2, 3, 1) and (4, —5, 3) parallel to x-axis is
a)x+y+4z=7 b)x+4z=7 Qy—4z=7 d)y+4z=-7

The equation of the plane passing through the intersection of the planes x + 2y + 3z + 4 = 0 and
4x + 3y + 2z + 1 = 0 and the origin, is
a)3x+2y+z+1=0 Db)3x+2y+3=0 )2x+3y+3=0 d)x+y+3=0
The vector equation of a plane which contains the line 7 = 27 + A(j - E) and perpendicular to the plane
7-(I+k)=3is
a)i-(i-j-k)=2  b)F-(G+j-k)=2  #-(i+j+k)=2  d)Noneofthese
The ratio in which the line joining (2,4,5), (3,5, —4) is divided by the yz-plane is
a)2:3 b)3:2 c) —2:3 d) 4: -3
Distance between two parallel planes 4x + 2y +4z+5=0and2x+y+2z—-8=0
is

7 2

a); b); 9 -3 d) -2

The shortest distance between the lines # = (5¢ + 7f + 3k) + A(5{ — 16§ + 7k) and, # = 9{ + 13j + 15k +
u(3t +8f — 5k), is

a) 10 units b) 12 units c) 14 units d) None of these
A plane which passes through the point (3, 2, 0) and the line x;13 = yT_6 = 21—4, is
a)x—y+z=1 b)x+y+z=5 Ax+2y—2z=0 d2x—-y+z=5

The equation of the plane through the point (1, 2,3) and parallel to the plane x + 2y + 5z = 0 is
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236.

237.

238.

239.

240.

241.

242.

243.

244,

245.

246.

247.

248.

249.

250.

251.

aA)(x—1D)+2(y—-2)+5(—-3)=0 b) x + 2y + 5z = 14

)x+2y+5z=6 d) None of the above
Radius of the circle rZ + ¢+ (21 — 2j —4k) — 19 = 0 and ¥+ (i — 2j + 2k) +8 = 0
a) 5 b) 4 c)3 d) 2

If P be the point (2, 6, 3), then the equation of the plane through P at right angle to OP, O being the origin,
is
a)2x+6y+3z3=7 b)2x —6y +3z3 =7 c) 2x + 6y — 3z =49 d) 2x + 6y + 33 =49
If the coordinate of the verities of a triangle ABC be A(—1,3,2), B(2,3,5)and C(3,5, —2), then £ A is equal to
a) 45° b) 60° c) 90° d) 30°
The position vector of the point in which the line joining the points { — 2] + k and 3k — 2j cuts the plane
through the origin and the points 4j and 2j + k, is
a) 61 — 10] + 3k b)%(6i ~10j+3F) ¢ —6i+10j— 3k d) None of these
The plane of intersection of spheres x? + y? + z2 + 2x + 2y + 2z = 2 and
2x% +2y? 4+ 232 +4x +2y + 4z =0is
a) Parallel to xz-plane b) Parallel to y-axis Ay=0 d) None of these
The direction cosines of a line equally inclined to three mutually perpendicular lines having direction
cosines as Iy, mq, nq; I, my, ny; I3, m3, ng are
a)li+ L +1;,m +my+mg,ng +n, +ng

L+, +1; m+my,+mg ny+n,+n;g

V3 V3 ' V3
L+L+1l; mi+my,+mg ng+n,+ng
3 ’ 3 ’ 3

d) None of these

A line makes angles of 45° and 60° with the x-axis and the z-axis respectively. The angle made by it with
y-axis is

a) 30° or 150° b) 60° or 120° c) 45° or 135° d) 90°

If the direction cosines of two lines are such that l + m+n = 0,12 + m? 4+ n? = 0,

then the angle between them is

am b) /3 c) /4 d)r/6

The value of A for which the lines x—Il = yl;z = % and x_—-;l = yTH = ? are perpendicular to each other is
a)o b) 1 c) —1 d) None of these

In a three dimensional xyz-space, the equation x?> — 5x + 6 = 0 represents

a) Points b) Plane c) Curves d) Pair of straight lines

Angle between the line % = 32—/ = y—Il and anormal to the planex —y +z =0

is

a) 0° b) 30° c) 45° d) 90°

The angle between the line 3x3_—1 = % = % and the plane 3x — 3y — 6z = 10 is equal to
T b i i q i

a) 2 )7 9 3 )5

The foot of the perpendicular drawn from a point with position vector i + 4 k on the line joining the points
having position vectors as —11 j + 3 k and 2 § — 3 j + k has the position vector

a)4i+5j+5k b)4i+57-5k )5i+4j—-5k d)4i—-5j+5k
What are the DR’s of vector parallel to (2,—1,1) and (3,4, —1)?

a) (1,5-2) b) (—2,-5,2) c) (-1,52) d) (—-1,-5,-2)
The point of intersection of the line

%=%=%andplane2x—y+32—l =0is

a) (10,-10,3) b) (10,10, -3) c) (—10,10,3) d) None of these

The equation of the plane containing the line
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252.

253.

254.

255.

256.

257.

258.

259.

260.

261.

262.

263.

264.

265.

266.

x_—+31 = % = ? and the point (0,7, —7)is

a)x+y+z=1

b)x+y+z=2

Ax+y+z=0

d) None of these

Equation of the plane passing through the point (1, 1, 1) and perpendicular to each of the planes

x+2y+3z=7and2x -3y +4z=0,is

a)17x =2y +7z=12 Db)17x+2y -7z =12

Q) 17x+2y+7z=12

d)17x — 2y — 7z = 12

The equation of the plane passing through (1, 1, 1) and (1, —1,—1) and perpendicularto 2x —y +z + 5 =

Ois

a)2x+5y+z—-8=0 Db)x+y—z—-1=0
If 7 is a vector of magnitude 21 and has direction ratios proportional to 2, —3, 6, then 7 is equal to

a) 61 — 9f + 18k

b) 61 + 97 + 18k

)2x+5y+z+4=0

c) 61— 97 — 18k

The line perpendicular to the plane 2x — y + 5z = 4 passing through the point (—=1,0,1) is

x+1 z—1 x+1

) ——=y=—p )

=y:

7 —

1

-5

The equation of the sphere whose centre is (6,
a)x2+y?+2z2—12x+2y—4z—-16=0

Q) xt+y?+z2—12x+2y—4z+16=0
The equation of the plane passing through three non-collinear points with position vectors a, b,
b)F-(bxé+éxa+axb)=[ab¢
d)F-(@+b+ &) =0

If the planes x = cy + bz,y = az + cx,z = bx + ay pass through a line, then a? + b? + ¢? + 2abc is

a)it-(bxc+éxa+axb)=0
Qf-(@ax(b+ €))=[abd

a) 0 b) 1

x+1
2

c)

z—1 x+1

= -y = d =V =
y5) y

2

dx—-y+z—-1=0

d) 61 + 97 — 18k

z—1
5

—1,2) and which touches the plane 2x —y + 2z -2 =0, is
b)x?2+y2+2z2—12x+2y—4z=0
d)x?+y?+2z2—12x+2y—4z+6=0

c) 2

d) 3

> .
ClIs

The equation of the plane, which makes with coordinate axes, a triangle with its centroid (a B,v)is

a)ax+ By+yz=3 b)ax+ By + yz=1

The equation of the plane perpendicular to the line x% =—=

is

a)r-({+j+2k)=1 b)r-(i—j+2k)=1

y

c) +B+;_3 d) + = +—_1

T Land passing through the point (2, 3, 1),

or (1

—j+2k) =7

B v

Equation of a line passing through (1, —2, 3) and parallel to the plane 2x + 3y +z+ 5 =0 s

x—1 y+2 z-3

a) = =
-1 1 -1
b)x—1:y+2=2—3
2 3 1
1 -2 -3
C)x+ _Y _z
-1 1 -1

d) None of these

. . -3
The shortest distance between the lines xT =

a) /30 b) 2v/30

d) 3430

A7 (G +f - 2k) = 10

The point in the xy —plane which is equidistant from the point (2, 0, 3) and (0, 3, 2) and (0, 0, 1), is

a) (1,2,3) b) (=3,2,0)

y=8 _ dﬁ -
11
c) 5v30
C) (3: _2; 0)

d) (3,2,0)

A sphere of constant radius 2k passes through the origin and meets the axes in 4, B, C. The locus of the

centroid of the tetrahedron ABC is
a) x% +y? + z% = 4k*?
Q) 2(x? + y? 4+ z%) = k?

The direction cosines of the line which is perpendicular to the lines whose direction cosines are

proportional to
(1,—-1,2)and (2,1,—1) are
-2 5 3 1

VR D s

The shortest distance between the 11nes

£t

=R

+x

b) x% + y? + z% = k?
d) None of these

3 d) None of these

N
y+2=6z—6is
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267.

268.

269.

270.

271.

272.

273.

274.

275.

276.

277.

278.

279.

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

The position vectors of points A and B are { — j + 3 k and 31 + 3 j + 3 k respectively. The equation of a
planeis#-(5¢+2j—7k)+9 =0.The points A and B

a) Lie on the plane

b) Are on the same side of the plane

c) Are on the opposite side of the plane

d) None of these

The distance of the point (—1, —5, —10) from the point of intersection of the line % = yTH = % and the
planex —y + 2z = 5is
2) 14 b) 11 c) 13 d) 15

5

The line segment adjoining the points 4, B makes projection 1, 4, 3 on x, y, z-axes respectively. Then, the
direction cosines of AB are

a)1,4,3 b) 1/V/26,4/326,3/V26
) —1/7/26,4/26,3/\26 d) 1/v/26,—4//26,3 /26

If the direction ratios of two lines are given by 3lm + 4in + mn = 0 and ! + 2m + 3n = 0, then the angle
between the lines is
a)m/2 b) /3 c) /4 d)m/6
If (2,3,5) is one end of a diameter of the sphere
x2+y?+2z%2—6x — 12y — 2z + 20 = 0, then the coordinates of the other end of the diameter are
a) (4,9,-3) b) (4, -3, 3) c) (4,3,5) d) (4,3,-3)
If Q is the image of the point P(2, 3, 4) under the reflection in the plane
x — 2y + 5z = 6, then the equation of the line PQ is

x—2 y—3 z-—4 x—2 y—3 z-—4 x—2 y—3 z-—4 x—2 y—3 z-—4
a) = = b) = = C) = = = =
-1 2 5 1 -2 5 -1 -2 5 1 2 5
There is point P(a, a, @) on the line passing through the origin and equally inclined with axes. The equation
of plane perpendicular to OP and passing through P cuts the intercepts on axes. The sum of whose
reciprocals is

d)

3 3a 1
by — — d) —
a) a )Za ) 2 )a

If P is a point in space such that OP = 12 and OP is inclined at angles of 45° and 60° with 0X and OY
respectively, then the position vector of P is

a)6i + 6/ +6vV2 k b) 61+ 6vV2j + 6k ) 6vV2j+6j+6k d) None of these
Equation of plane containing the lines
F=i+2j+k+A0+j+k)

And P =1+2f+k+u@d+2j+2k)is

a)F=i+2j+k+ A1 +7j+2k) b)F=
r=1+2j+2k+A(i+j+k)+pd+2j+k d)r=
Cosine of the angle between two diagonals of cube is equal to

i+j+k+2(1+2f+k)+pd+2j+k)
i+2j+k+A>G1+§+k)+pd+2j+2k)

2 1 1 d) None of these
a) ﬁ b) 3 C) o
The equation of the plane which bisects the line joining (2, 3, 4) and (6, 7, 8) is
a)x—y—z—15=0 b)x—y+z—-—15=0 x+y+z—-15=0 dx+y+z+15=0
The distance of the point (3, 8, 2)from the line XT_l = yT—3 = % measured
parallel to the plane 3x + 2y — 2z =0 is
a) 2 b) 3 c)6 d)7
The direction cosines [, m, n of two lines are connected by the relations [ + m + n = 0,lm = 0, then the
angle between them is

a) m/3 b) /4 c) m/2 d)o
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280. If a line lies in the octant 0XYZ and it makes equal angles with the axes, then

=

a)l:m:n=% b)l=m:ni% c)l=m=n=—% dl=m=n=+
281. The line joining the points (1, 1, 2) and (3, —2, 1) meets the plane 3x + 2y + z = 6 at the point

a) (1,1, 2) b) (3,-2,1) c) (2,-3,1) d)(3,2,1)
282. The points A(5,—-1,1), B(7,—4,7),C(1,—6,10) and D(—1, —3, 4) are vertices of a

a) Square b) Rhombus c) Rectangle d) None of these
283.If P(x,y, z) is a point on the line segment joining Q(2,24) and R(3,5,6) such that the projections of OP on

the axes are 15—3 , % and 25—6 respectively, then P divides QR in the ratio
a) 1.2
b) 3:2
c) 2:3
d) 1:3
284. If direction cosines of two lines are proportional to (2,3 — 6)and (3, —4,5) then the acute angle between
then is

) eos” () b)cos™? <%) ) 96° @ cos (32)

285. The cartesian equation of the plane 7 = (s — 2t)i + (3 — t)j + (25 + t)k, is
a)2x —5y—z—15=0
b)2x -5y +z—-15=0
)2x—5y—z+15=0
d)2x+5y—2z+15=0
286. The plane 2x — 2y + z + 12 = 0 touches the sphere x? + y2 + 32 — 2x — 4y + 2z — 3 = 0 at the point

a) (1,—4,-2) b) (—1,4,-2) c) (—-1,—-4,2) d) (1,4,-2)

287. 1f 6 is the angle between the planes 2x —y +z—1=10and x — 2y + z + 2 = 0 Then cos 0 is equal to
a) 2/3 b) 3/4 c) 4/5 d)5/6

288. Let (3,4, —1) and (—1, 2,3) are the end points of a diameter of sphere. Then, the radius of the sphere is
equal to
a) 1 b) 2 c) 3 d)9

289. Let A(4,7,8),B(2,3,4) and C(2,5,7) be the position vectors of the vertices of a A ABC. The length of the
internal bisector of the angle of A is

3 2 1 1
a)zx/3_4 b)g\/ﬂ c) E\/3_4 d)gm
290. The distance of the plane 6x — 3y + 2z — 14 = 0 from the origin is
a) 2 b) 1 c) 14 d) 8

291. In AABC and mid points of the sides AB, BC and CA are respectively (1,0,0), (0,m, 0)
and (0,0,n) Then,
AB? + BC? + CA?

Z+mZ+nd) is equal to
a) 2 b) 4 c) 8 d) 16
292. The angle between the straight line xTH = % = % and x—Il = yzj = %i
a) 45° b) 30° c) 60° d) 90°

293. A plane passes through (1, —2,1) and is perpendicular to two planes 2x — 2y +z=0and x — y + 2z = 4,
then the distance of the plane from the point (1, 2, 2)is
a) 0 b) 1 ) V2 d) 2v2
294. The line through i + 3j + 2k and perpendicular to the lines # = (i + 2] — I?) + )I(Zi + 7+ IE) and,
7= (20+6f+k)+u(i+2j+3k)is
a)7 = (I+2j—k)+ (-t + 5 — 3k)
b) 7 =i+ 3j + 2k + A(¢ — 57 + 3k)
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295.

296.

297.

298.

299.

300.

301.

302.

303.

304.

305.

306.

307.

) 7 =1+37+ 2k +A(i + 5/ + 3k)

d)# =1+ 3j+ 2k + 2(—i — 57 — 3k)

Let O be the origin and P be the point at a distance 3 units from origin. If direction ratios of OP are

(1, —-2,—2), then coordinates of P is given by

a) (1,-2,-2) b) (3,—6,—6) c) (1/3,-2/3,-2/3) d) (1/9,-2/9,-2/9)
The direction cosines [, m, n of two lines are connected by the relation [ + m +n = 0, Im = 0, then the

angles between them is
a)m/3 b) /4 c)m/2 d)o

Equation of plane containing the line =2 = 221 = 2% 4 d parallel to the line =22 = 222 = £ %2 4
a; by €1 a b, 2
X=X Y—Y1 %732 X=Xz Y—=Y2 3732
a)| & b, ¢ [=0 b)| a2 b, &2 |=0
X2 Y2 Z2 X1 Y1 Z1
X=X Y=Y1 372 d) None of the above
| d by 1 (=0
a b, C2
The plane 2x — (1 + A)y + 3z = 0 passes through the intersection of the planes
a)2x—y=0andy+3z=0 b)2x —y=0andy—-3z=0
c)2x+3z=0andy =0 d) None of the above
The radius of the sphere x? + y? + z2 = x + 2y + 3zis
7 7
)2 b) V7 95 ) g

If a plane meets the coordinate axes at 4, B and € in such a way that the centroid of AABC is at the point (1,
2, 3) the equation of the plane is

*X, Yy . z_ x, Yy . z_ x y, z 1 d) None of these
a)1+2+3—1 b)3+6+9—1 C)I+E+§_§
The triangle formed by the points (0, 7, 10), (—1,6,6),(—4,9, 6) is
a) Equilateral b) Isosceles c) Right angled d) Right angled isosceles

The vector equation of plane passing through three non-collinear points having position vectors a, E, Cis
a)7-(Axb+bxé+eéxd)=0

b)#x(dxb+bx¢)=[dbé

Q)F-(Axb+bxé+Exd)+[abél=0

d) None of these

Let L be the line of intersection of the planes 2x + 3y + z = 1 and x + 3y + 2z = 2. If L makes an angle a
with the positive x-axis, then cos a equals

1 1 A1 1

a) — b) — d)—

) V3 )2 ) V2
The area of triangle whose vertices are (1, 2, 3), (2,5, —1) and (—1, 1,2) is
a) 150 sq unit b) 145 sq unit o) @ sq unit d) 1755 sq unit
The angles between two planes x + 2y + 23 = 3 and —5x + 3y + 43 =9 is

N2 3v2 3V2 19v2

a) cos‘lﬁ b) cos‘lT c) cos‘lﬁ d) cos‘lw

The projection of the line joining the points (3, 4, 5) and (4, 6, 3) on the line joining the points (-1, 2 4)
and (1,0,5) is

a) 4/3 b) 2/3 c) —4/3 d)1/2

If the straightlinesx =1+s,y = -3 —1s,z=1+ As and

x = %,y =1+ t,z = 2 — t with parameters s and ¢t respectively, are coplanar, then A

Equals

a) -2 b) —1 0) _% d) 0
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308.

309.

310.

311.

312.

313.

314.

315.

316.

317.

318.

319.

320.

321.

322.

The angle between the planes x + 2y + 2z = 3 and—5x + 3y + 4z =9 is

W2 3v2 32 19v2
a -1 b -1~ C -1Z2= d o G
) cos >0 ) cos z ) cos 10 ) cos 30
The equation of the plane through the point (2, 3, 1) and (4, —5, 3) and parallel to x-axis is
a)y—4z=17 b)y+4z =7 Qy+idz=-7 d)x+4z=7

If the direction ratio of two lines are given by [ + m + n = 0,mn — 2in + Im = 0, then the angle between
the line is

T s s d) 0
a) g b)5 )5 )
If a line in the space makes angle a, 8 and y with the coordinate axes, then

cos 2 a + cos 2B + cos 2y + sin? a + sin? + sin?y

equals

a) -1 b) 0 A1l d) 2
The equation of the plane through the point (2, —1, —3) and parallel to the lines

3 2 -4 2 -3 2
a)8x+14y+13z+37=0 b)8x — 14y +13z4+37 =0
c)8x+14y—-13z+4+37=0 d)8x +14y +13z—-37=0

If A,B,C, D are the points (2,3, —1), (3,5, —3), (1,2,3), (3,5,7) respectively, then the angle between AB and
CDis

T T T i
a) E b) § C) Z d) g
A line makes the same angle 6 with each of the x and z axes. If the angle 3, which it makes with y-axis, is
such that sin? 8, then cos?8 equals
a) 2/3 b) 1/5 c) 3/5 d) 2/5
The equation of the plane passing through the point (1, 1, 1) and containing the line of intersection of the
planesx +y+z =6and 2x + 3y + 4z = 121is

a)x+y+z=3 b)x+2y+3z=6 c)2x+3y+4z=9 d)3x+4y+5z=18
The point in the xy-plane which is equidistant from the points (2,0,3), (0,3,2) and (0,0,1) is
a) (1,2,3) b) (—=3,2,0) c) (3,—2,0) d) (3,2,0)

Let P(—7,1,—5) be a point on a plane and let Obe the origin. If OP is normal to the plane, then the equation
of the plane is

a)7x—y+5z+75=0 b)7x+y—-5z+73=0 ¢)7x+y+5z2+73=0 d)7x—y—-5z+75=0
The equation of the plane through the points (1, 2, 3), (—=1,4,2) and (3,1, 1) is

a)Sx+y+12z-23=0 b) 5x + 6y +23—-23=0

c)x+6y+2z—13=0 d)x—y+z3-13=0

The line drown from (4, —1,2) the point (—3,2,3) meets a plane at right angle at the point (—10,5,4), then
the equation of plane is

a)7x+3y+z+89=0 b)7x—-3y—2z+89=0
c)7x—3y+z+89=0 d) None of these
The equation of the plane perpendicular to the line % = y__—lz = Zle and passing through the point (2, 3, 1),

is

a)7-(i+j+2k)=1 b#-(i—j+2k)=1 ¢ #-(i—j+2k)=7  d)Noneofthese
The acute angle between the line joining the points (2,1, —3), (—3,1,7) and a line parallel to
x—1 y z+3

3 4 5
through the point (-1,0,4)is
) cos™! ( = ) b) cos™! ( ! ) ) cos™! ( 7 ) d) cos™! ( 3 )
a —-— — C — —
V10 5v10. 5v10. 5v10

The shortest distance from the plane 12x + 4y + 3z = 327 to the sphere
x2+y2+2z2+4x—2y—62z=155is
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323.

324.

325.

326.

327.

328.

329.

330.

331.

332.

333.

334.

335.

a) 26 b) 11i c) 13 d) 39
13
The projection of a directed line segment on the coordinate axes are 12, 4, 3. The DC’s of the line are
a)E_ii b 124 3 C)Eii d) None of these
13" 13°13 13" 13’13 13°13°13
The radius of the circle x? + y? + 32 — 2y —4z—11=0,x+ 2y + 25— 15=01is
a) V3 b) V5 V7 d)3

The coordinates of the foot of perpendicular drawn from point P(1, 0,3) to the join of points A(4,7,1) and
B(3,5,3)is

neny " (3573) 9 (533) 0(333)

The position vector of the point where the line

r=i—j+k+t@d+j—k) meetstheplanerf- (i+j+k)=75is

a)5i+j—k b) 5i + 3j — 3k o 2i+j+2k d)5i+j+k

If O is the origin and A is the point (a, b, ¢) then the equation of the plane through A4 and at right angles to
OAis

a)alx—a)—b(y—b)—c(z—c)=0 b)a(x+a)+b(y+b)+c(z+c)=0
dalx—a)+bly—b)+c(z—c)=0 d) None of these above

Equation of a line passing through (—1, 2, —3) and perpendicular to the plane 2x + 3y + z+ 5= 01is
x—1 y+2 z-3

a)

-1 1 -1
b)x+1:y—2:z+3
-1 1 1
x+1 y—-2 z+3

C) = =
2 3 1

d) None of these
The foot of the perpendicular from (2,4, —1) to the line

x+5=%(y+3) :—%(2—6)15
a) (—4,1,-3) b) (4,—1,-3) ) (—4,—1,3) d) (=4, —1,-3)

The angle between the lines whose direction cosines are

<\/§ 1 \/§> <\/§ 1 —\/§>
and

1S

T2) ™\ T

b s s q s
a)m )5 9 3 )7
The value of k so that the lines % = yz_—kZ = Z;—3 d, x3—_kl = y—Il = % may be perpendicular is given by
a) —7/10 b) —10/7 c) —10 d) 10/7
The plane x + 2y — z = 4 cut the sphere x? + y? + z2 — x + z — 2 = 0 in a circle of radius
a)2 b) 2 1 d)3
The angle betweeng = % = Zand the plane 3x + 2y — 3z = 4, is

) 45 b) 0 ) -1< 24 ) d) 90
a) 45° ° c) cos °
V29v22
The lines
x—2 y—-3 z—4
1 1 -k
And
x—1 y—4 z-5
ko2 1

are coplanar, if
a)k=0o0or—1 b)k=1or—-1 c)k=0o0r—3 dk=30or—3
Equation of the plane passing through line XT_l = y_—+11 = ? and perpendicular to the plane x + 2y + z =
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12 is given by ax + by + cz + 4 = 0, then

a)a=-8b=2,c=-5 b)a=-9b=-2,c=-5
ca=9b=-2,c=-5 d) None of the above

336. The intercepts of the plane 2x — 3y + 4z = 12 on the coordinate axes are given by
a) 3,—-2,15 b) 6,—4,3 c) 6,—4,-3 d)2,-3,4

337. The equation of the straight line passing through the points (4, =5, —2)and (—1,5,3) is
x—4 y+5 z+2 x+1 y—-5 z-3

a) = = b)
1 -2 -1 1 2 -1
x_y_*? Yy _Z
9717573 Vi==5=2
338. The length of the perpendicular from the origin to the plane 3x + 4y + 12z = 52 is
a)3 b) —4 5 d) None of these

339. If from a point P(a, b, ¢) perpendiculars PA, PB are drown to yz and zx plane, then the equation of the
plane OAB is
a) bex +cay +abz=10 b) bcx + cay —abz =0
c) bex —cay+abz=0 d) —bcx + cay+abz=0

340. The smallest radius of the sphere passing through (1, 0, 0), (0, 1, 0) and (0, 0, 1) is

3 3 2 5
a)\/; b)\/; c)\]; d) W

341. The cartesian equation of the plane 7 = (1 + 1 — )i+ (2 = Di+ (3 =2 A + 2 Wk, is

a)2x+y=>5 b)2x—y=5 )2x+z=5 d2x—-—z=5
342. Foot of the perpendicular from B(—2, 1,4) to the plane is (3, 1, 2). Then, the equation of the plane is
a)d4x —2y =11 b) 5x — 2y =10 c)5x—-2z=11 d)5x +2z=11
343. A straight line # = @ + A b meets the plane 7 - = 0 in P. The position vector of P is
a)d+il5 b)&—ilg C)(_l)—‘_l).—nl_?) d) None of these
b-n b-n b-n
344. A equation of the plane passing through the points (3, 2, —1), (3,4, 2) and (7,0, 6) is 5x + 3y — 2z = 4,
where 1 is
a) 23 b) 21 c) 19 d) 27

345. The lines# = @; + 1 by and # = @, + u b, are coplanar if
)@ xa; =0
¢) (@ —a)) x (by xby ) =0
d) [qu1 bz] = [a—2)b1 bz]
346. The point of intersection of the lines
x+1 y+3 z+5

3 z - and
x—2 y—4 z-6,
1 3 5 ©
(1)) w(-1-13) o (L1 (113
2'2 2 27 22 27 2 2 2°'2°2
347.1If aline makes angles a, 3, y with the coordinate axe, then
a) cos2a+cos2f+cos2y—1=0 b) cos2a 4+ cos2f + cos2y —2 =10
c) cos2a+cos2B+cos2y+1=0 d) cos2a+ cos2B+cos2y+1=0
348. The centre of sphere passes through four points (0, 0, 0), (0, 2, 0), (1, 0, 0) and (0,0,4) is
1 1 1 1
a) (5,1,2) b) (—5,1, 2) 8 (5,1,—2) d) (1,5,2)

349. A variable plane moves so that sum of the reciprocals of its intercepts on the coordinate axes is 1/2 Then,
the plane passes through
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350.

351.

352.

353.

354.

355.

356.

357.

358.

359.

360.

361.

362.

363.

a) (1,1, _ 1) b) (-1,1,1) 0 (222) d) (0,0, 0)
22" 2

The distance from the point —i + 2j + 6k to the straight line through the point (2, 3, —4) and parallel to

the vector 61 + 3] — 4k, is

a)7 b) 10 c)9 d) None of these

The equation of the plane passing through the points (a, O 0) (0, b 0)and (0,0,c¢) is

X z
a)ax+by+cz=0 b)ax+by+cz=1 ) + +——1 d)a+%+z=0
The distance between the planes 2x — 2y +z+3 =0 and 4x — 4y +2z4+5=0is
1 1
a) 3 b) 6 = d)=
6 3
IfP =(0,1,2),Q = (4,-2,1),0 = (0,0,0), then £ POQ is equal to
T b T T q T
a) ¢ )7 A 3 )5

The point of intersection of the line

%=%=£andtheplane2x+4y—z+1—Ols

D(CR35 Ry g2y 0229
32 3 3 2°3 32 3 3 2°3

The point of intersection of the lines
x—1 y—-2 z-3

2 3 4
and
x—4 _y- 1 2is
5 2
a) (0,0,0) b) (1,1,1) ¢ (—-1,-1,-1) d) (1,2,3)
Which of the following is an equation of a sphere?
a) x2+y%+2z%2—2xy—2yz— 6zx =4 b)x?+y?+z24+1=0
Q) x2+y?+2z2-2x—2y—-2z+2=0 d)x?2+y2+z2—4x—4y—4z+25=0
The angle between the line
X y z x

= and ==Y =2 It
1—0 _1 3—4—Slsequao

a) t—cos™?! (%) b) cos™* (%) c) cos™" (%) d) cos™ G)

A point moves such that the sum of its distance from points (4, 0, 0) and (—4, 0, 0) is 10, then the locus of
the point is

a) 9x2 — 25y? + 2552 = 225 b) 9x2 + 25y% + 2532 = 225

) 9x? + 25y2% — 2552 = 225 d) 9x2 + 25y% + 2532 =225 =0

A plane makes intercepts 3 and 4 respectively on z-axis and x-axis. If plane is parallel to y-axis, then its
equation is

a)3x +4z =12 b) 3z +4x =12 c) 3y +4z =12 d)3z +4y =12

If x coordinate of a point P of line joining the points Q(2, 2,1) and R(5, 2, —2) is 4, then the z coordinate of
Pis

a) —2 b) —1 a1l d) 2

Thetwolinesx =ay+b,z=cy+dandx =a’y+b',z =’ y+ d' are perpendicular to each other, if
a ¢ a ¢

a)aa' +cc' =1 b);+?:—1 C)E-l_?:l d)aa’ +cc’' =-1

The vector equation of the plane containing the lines # = ((+ /) + A8+ 2/ — k) & = (1 + /) + u(—i + —
ZE), is

a)7-(i+j+k)=0  b7-(i—-j—k)=0  o#-(i+j+k)=3  d)Noneofthese

The equation of the plane passing through (2, 3, 4) and parallel to the plane 5x — 6y + 7z = 3 is
a)sx—6y+7z+20=0 b)5x —6y+73—-20=0

c) -5x+6y—7z+3=0 d)5x—6y+7z+3=0
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364. If the plane 2ax — 3ay + 4az + 6 = 0 passes through the mid point of the line joining the centres of the
spheres x2 + y2 + z2 + 6x — 8y — 2z = 13 and
x%2 4+ y2+ 22 —10x + 4y — 2z = 8, then a equals

a) —2 b) 2 c) -1 d)1
365. The centre of sphere passes through four points (0, 0, 0), (0,2,0), (1,0, 0)and (0, 0,4)
is
1 1 1 1
I 1) (z1-2)
a)( 212) ) (15,2 9 (5.1.2 ) (5012
366. If the planes x + 2y + kz = 0 and 2x + y — 2z = 0, are at right angles, then the value of k is
a) 2 1 1
b) -2 c) — d =
) )5 ) -5
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11.THREE DIMENSIONAL GEOMETRY

: HINTS AND SOLUTIONS :

1

(b)
Suppose R divides PQ in the ratio A4 : 1. Then, the
coordinates of R are

51+3 41+2 —61—-4

</1+1 "A+17 A+1 )

But, the coordinates of R are given as (9,8, —10)
51+3 4142 —-64A—4

x0Ty o gand =10

:A:_E

Hence, R divides PQ externally in the ratio 3 : 2
(b)

The centre and radius of given sphere are
€(0,1,2)andR=+0+1+4+11=4

Now, perpendicular distance from centre to the

plane,
_lo+a+a-1s]
T VIt4+4d
- Radius of circle = VRZ —d?2 =16 — 9 =+/7

(d)
2:2+43-1 7
oO=—7F==
2+3 5
_2:343-(-1)

3
2+3 5
B

2 P 3

(1-1,2) (@pg»n (231
2(-1)+3-2 4
2+3 "~ 5
- 1 . . A
. OP = §(7i + 3j + 4k)
(0)

The given plane passes through d and is parallel

andy =

to the vectors (5 — d) and ¢. So it is normal to
(b—a)x¢

F-a)-((b-a)xc)=0

7 (bxé+éxad)=[abd

The length of the perpendicular from the origin to
this plane is

[dbe]
bxé+éxa
(b)
Any point on the line
x—1 y—-2 z-3
=3 =5 =k [sayl

is(2k+ 1,3k + 2,4k + 3)
which lies on the plane 2x + 3y —z = —4

10

~22k+1)+3@Bk+2)—4(4k+3) =4
=k=-1
~ Required point is (=1, —1,—1)
(b)
Given line can be rewritten as
1

X—7 y—-2 z+1

1 -2 a
If any line parallel to plane, then a,a, + b;b, +

ci1c; =0

Here, (a4, b1,¢1) = (2,—1,1)
and (a,, by, c,) = (1,-2,a)
“20)-2(-D+a(1)=0
=a=—4

()

c0s245° + c0s?120° + cos?0 = 1

NN
e

1 1
:>§+Z+c0526:1:>c0526=1—

= cosBO = > (+ Bisacute)
= 0 =60°

(b)

Let the position vectors of the given points A and
Bbedandb respectively and that of the variable
point P be 7. It is given that
PA? — PB? = k (Constant)
S5 2 =2
= |AP|" - |BP| =k
-2
> |F—dl?—|F-b| =k
-2 -
> {712 +1al?> — 27 - ay - {I7> + |b| —27-b}
=k

S 02

=27-(b—d)=k+|b| —ldl?
— —,2

=7 (b —d) =2, where, 1 = {k + |b|" — |a|}
Clearly, it represents a plane

(@)

Equation of lines are

x-1_y-2_ 323 -

= T =S (1)
x1_y5_z6 g

And - ..(ii)

These line are perpendicular to each other

~ =3@Bk)+2k+2(-5) =0

= —7k—10=0
>k=——

7
(a)
The equation of any plane through (2, -1, 3) is
a(x—=2)+b(y+1)+c(z—-3)=0 ..»0)
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11

12

14

15

Since, Eq. (i), is parallel to a and b
~3a+0b—-c=0
and—3a+2b+2c=0

- a b ¢ k [say]
273-6 6 ¥
= a = 2k, b = -3k, c =6k
On putting the values of a, b and c in Eq. (i), we

get
2k(x—2)—=3k(y+1)+6k(z—3)=0
=2x—-3y+6z2—-25=0
(b)
We know that the equation of a plane passing
through the intersection of the planes
ax+by+ciz+d; =0
And a,x + b,y + c,3+d, =0is
(ax + by +ci1z3+dq)

+ Alazx + by + c33+dy) =0
Where 4 is constant
Thus, the equation of plane 2x — (1 + 1)y +
31z = 0 can be rewritten as
2x—y)+A(-y+33)=0
So, it is clear that the equation of plane passes
through the intersection of the planes
2x—y=0andy—3z=0
(9
The given lines can be rewritten as
X vy z y z
373"
~ Angle between the lines is

_ ( 3x2+2(-12) — 6(=3) >
8 =cos™?!
V324 22+ (=6)2/(2)2 + (—12)2 + (—3)2
=0
= 0 =90°
()
We know that the image of the point (x4, y4,2,) in
the plane ax + by + cz + d = 0 is given by
X=X Y=V _Z—2Z
a b ¢

_ axy + by, +cz; +d

__2( a? + b? + c? )
The equation of the plane is
#-(3t—5/+4k)=50r,3x—5y+4z=5
The image of (1, 2, —1) in this plane is given by

x—1 _y- 2 Z+1 5 3—10—4-5

3 -5 4 (m)
73 6 39

CXERY T TR AT s

(@)

We know that the equation of the plane

containing the lines

X=X1 _ Y™V _ 274 and X—X2
11 my ng I

- zZ—2Zy .
— Y—Y2 — 2 is
mp ny

16

17

18

19

X—X1 Y=V Z2— 273
ly my ny |=0
L, m; n;

So, the equation of the plane containing the given
lines is

x—1 y+1 =z
2 -1 3|=0=>8x+y—-5z2—-7=0
-1 3 -1

(d)

Let the equation of the variable plane be

X z

2 + % + p =1

This meets the coordinate axes at
A(a,0,0),B(0,b,0) and C(0,0,¢)

Let (@, B,y) be the coordinates of the centroid of
AABC. Then,

az%,ﬁ=§,y=§=>a=3a,b=3ﬂ,c=3y
N ¢))
The plane is at a distance, k from the origin
04949 4
.la_b ¢ =k

1,1, 1

az " p2 ' c2

1 1 1 1

— -2 -2 -2 _ gp,-2

S StEt g Eo e HBT YT =0k
Hence, the locus of (a,B,y)isx 2 +y 2 +2z7%2 =
9k~2
(b)

The direction cosines of the line are
l=cosa,m=cosf,n=cosy

Now,

P+m?+n?=1

= cos?a + cos? B +cos?y =1

= 1-sina+1-sin?f+1-siny =1

= sin?a + sin? B + sin?y = 2

(b)

Suppose xy-plane divides at the line joining the
given points in the ratioA: 1. The

coordinate of the points of division
22-1 —5A+3 6A+4

a [ A+1 7 A+1

on the xy-plane

61+ 4 0 1 -2
A+1

(d)

Direction cosines of glven line are —

] Since the point lies

2

rr'm
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20

21

22

24

25

P(1,2,3)
A M Q
6,7,7)
'AM—¢6—L—14{7—D-jL+(T—$
) V17 V17
2
V17

=17

AP = /(6 —1)2 4+ (7—2)*+ (7 - 3)?
=25 +25+16 = V66

- Length of perpendicular

PM =+/AP? — AM?

=V66—17 =49 =7

(©)

Let 8 be the angle between the given linear. Then,

1X3+(-2)x2+1%x3 1
cosf = ===0
Vi+4+9V9+4+1 7

()
(9

Since, the given line is parallel to the xy-plane, it
means that the normal line is perpendicular to z-

axis

~ Dr’s of z coordinate is zero
ieen=20

(@)

Since, the line lie in the plane, therefore its point
(4, 2, k) should lie in the given plane
=224)-42)+1k)=7 =2k=7

(d)

The foot of the point (x4, y;, 31) in the plane

ax + by + cz + d = 0 is given by

X=X Y7 Y1_3731

a b c
_ (axy + by, + ¢z +d)
- a? + b? + c?
x—1 y—-3 z—-4 2-3+4+3
2 (-1 1 6
>x=-1y=4z=3
(<)

X y—-1 z-2

leen,I = T 3 =X [say]

Any point on the line is P(A, 27, +1,3A + 2)
Therefore, direction ratios of PQ are A — 1,2\ —
531-1

 PQ is perpendicular to the given line
Therefore, 1A —1) + 2(2A—5)+3(3A—-1) =0

26

27

28

29

= A=1

~The coordinate of P are(1, 3,5)
~Length of perpendicular
=J(1-12+ @B -6)2+(5-3)2
=13

(9

The given line is
F=1+2wi+ Q2+ wj+ @2u- Dk
=(1+2)—k) +pu(2i +j + 2k)

Vector equation of line written in cartesian from

is
x—1 y-2 z+1
2 1 2
-~ Angle between line and a plane is given by

a,a, + bib, + cic;

JaZ +bZ +c2\JaZ + bZ +c2

_2><3+1><(—2)+2><6_16
 VA+1+4V9+4+36 21

., (16
= 0 =sin (ﬁ)
(@)
The equation of circle and plane are
x2+y*+32=9 ..(i)
And 2x +3y+43—-5=0
Respectively.
~ Equation of sphere is
x2+y2+22-9+12x+3y+4z—-5)=0
..(iii)
Which passes through (1, 2, 3)
~14449-94+A2+6+12-5)=0
=5+ 1(15) =0

-~ sin@ =

..(ii)

A=—=
= 3

-~ From Eq. (iii)

1
-'-x2+y2+zz—9—§(2x—3y+4z—5):O
=2(x®2+y?+3%)—2x—-3y—4z-22=0
()

: . x—1 y-2 =z
Given lines are S A——

0 0 1
dx_y+1_z
MIT70 70
~cos0=0-14+0-0+1-0=0
= 06 =90°
(b)
We have, equation of lines are
X5 _y=7 _ 32 -
3 -1 1 (D)
x*+3 _y-3 _ 276 ii
And_36— 5 ” ..(ii)
~ Any point on line %5 = y_—_17 = # =k

is(3k+57—-kk—2)
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30

31

32

34

35

It should lie on
x+3 y—-3 z-6

-36 2 4

3k+5+3 7-k—-3 k—-2-6
7T 336 2 4
On solving, we get k = %

_ 16 5
--x=16+5=21,y=7—?=§

16 10

Al’le:?—2:?

=~ Coordinate of point are (21, 5/3, 10/3)
()
The length of the edges are given by
a=5-2=3
b=9-3=6
c=7-5=2

So, length of the diagonal =v9+36+4 =7
(b)

aqa,+biby+cqcC
We know, cos 6 = |9102+b1 bz +¢16]

Jat+viect [agentect

@B+ ) (=) + (=6)(5)]
224 32+ (—6)2/32 + (—4)2 + (5)2
~ 16 — 12 — 30|
 VE+9+36V9+16 + 25
36 18V2
S 7-5v2 35

18v2
?)

= 0= cos‘1<

(@)
The equation of line which passes through the
point A(4, 2,2) and parallel to the vector
21 + 3 + 6k is
x—4 y—=2 z-2
2 3 6
Distance of point P from the line

= D=y = O i6a — 02

=JA-492+2-22+3B-222-20-4)+32-2)+
=J9+0+1—(—6+0+6)2
=10
(b)
If the given plane contains the given line, then
normal to the plane must be perpendicular to the
line and the condition for the same is
al+bm+cn=0
(a)
Given lines can be rewritten as
x—1 y—-2 z-3

-3 20 @ 2

36

37

38

39

40

x—1 y-1 z-6
3 1 =5
since, lines are perpendicular.
& aqay + biby +c1c, =0
= (—-3)(Ba) + 2a(1) + 2(-=5) =0
= —9a+20—-10=0

and

> 0= ——

7
(d)
Perpendicular distance of the point (6, 5, 8) from
y-axis = V62 + 82 = 10 units

(a)
Let the sides of the cube be along the axes, then
diagonals have direction cosine as

(1 10)(101> d(Ol 1)
_I_’ ) _I J_J an ’_’_
V2'\2 V2© A2 V2'V2
~ Resultant vector is

a .. . 2a .. . 3a,. .
—((1+j)+—=1+k)+—=(+k
EG+)+ S+ + 2+

= = (3i + 4j + 5k)

V2

= Magnitude of the resultant

=2 0F16525=-2.V50 =5a

V2 V2
(b)
Line is passing through (3, -5, 7) and parallel to
(2,1, —3), then equation of line is %3 = yT+5 = %
(a)

The required plane passes through a point having
position vector a; and is parallel to the vectors a;
and a,. So, itis normal to a; X a,

Thus, the equation on the plane is
(F—a)-(agxaz) =0

= [F aj az] = [a7 a7 a;]

= [Fajaz] =0

Hence, the required plane is [7 a; a;] = 0

(b)

The equation of any plane through A(4,5,1) is
a(x—4)+b(y—-5+c(z—1) =0 ..»0)

The points B(0,—1,—1)and C(3, 9, 4) lies on Eq.
M)

=a(0-4)+b(-1-5+c(-1-1)=0

= 2a+3b+c=0 ..(i)
anda(3—4)+b(9—-5+c(4-1)=0

= a—4b —3c =0 ...(iii)

On solving Egs, (i) and (iii), we get

a b ¢

5 —7 11

~ Equation of plane is
5x—4)—-7(y—-5)+11(z—1)=0
=5x—-7y+11z+4=0
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41

42

43

44

Also, point D(—4, 4, 4) lies on it, then
—20—-284+44+4=0=0=0
Hence, points 4, B, C and D are coplanar.
Alternate

DR’s of AB(—4,—6,—2),AC = (—1,4,3)
and AD(-8,-1,3),

—4 -6 -2
Now|-1 4 3 |=—4(15) +6(21) —2(33)
-8 -1 3
=0
(a)

If [, m, n are the direction cosines of the line, then
1-1-1'm+1-n=0
and1:l-3-m+0-n=0

) l m n
"0+3 1-0 -3+1

Hence, the direction ratios of the line are 3,1, —2
(@)

Since, line lies in a plane, it means point (4,2, k)
lies in a plane.

~8—-8+k=7
=k=7
(@)

Since, M is the mid point of A(4i + 5j — 10k) and
B(-i+2j+k)

- . 37 9
~ Coordinate of point M are (E’ 2~ 5)

L (3, 7, 9. —
<r—(51+§]—§k>> -AB =20

L (3. 7. 9. o <
<r—(§1+§]—zk>>-(51—3]+ 11k) =0

N 135

£ (5143 - 11k)—7= 0
(@)
Equation of the plane through (5, 1, 2) is
a(x—=5)+b(y—1D+c(z—2)=0 ..(0)
Given plane (i) is perpendicular to the line
x—2 y—4 z-5

172 1 1
~ Equation of normal of Eq. (i) and straight line
(ii) are parallel

a _b_c_
e’1_/2_1_1_k (SaY)
ca=X b=kc=k
"a_ZJ - IC_
From Eq. (i),

k

E(x—5)+k(y—1)+k(z—2)=0
Orx+2y+2z=11

Any point on Eq. (ii) is (2 +§,4+/1,5 +/1)

Which lies on Eq. (iii), then 4 = -2
~ Required pointis (1, 2, 3)

45

46

47

48

(b)

The line of intersection of the plane
7-(3t—j+k)=1and?-(i+4f—2k)=2

is common to both the planes. Therefore, it is
perpendicular to normal to the two planes i.e.,
n, =3l—j+kandn, =1+ 4f — 2k

Hence, it is parallel to the vector ny X n, = —21{ +
7j + 13k. Thus, we have to find the equation of
the plane passing through d = { + 2j — k and
normal to the vector 71 = n; X n,

The equation of the required plane is
F—-a)n=0

- (=2t + 7j + 13k)
=(i+2j—k)-(-2i+ 7} + 13k)
=>7-(20-77—-13k) =1
(a)
Any plane passing through (3, 2, 0) is
a(x—=3)+b(y—2)+c(z-0)..(0)
Plane is passing through the line
x—3 y—6 z—4
1 5 4

~a(3=3)+b(6-2)+c(4—-0)=0
= 0a +4b + 4c =0 ...(i)
Since, the given plane is passing through the line,
therefore the DR’s of the normal is perpendicular
to the line,
s~ a+5b+4c =0 ..(iii)
On solving Egs. (ii) and (iii), we get

a b
16—-20 4-0 0-4

a b c

—_ ==

-1 1 -1
On putting the values of a, b and c in Eq. (i), we
get
x—y+z=1
(a)
Since, we are given the equal intercept of the
coordinate axes ie, [x] = |y| = |z| =p
Therefore, it make a cube
(d)
Let the equation of sphere passing through origin
be
x2+y?2+ 22+ 2ux +2vy + 2wz =0
Also, it passes through (a, 0, 0), (0, b, 0), (0,0, c)

a
= a?4+2ua=0 =u=-3
Similarly, v = — 2w = —&
imilarly, v=—2,w=—2

. Centre ( )_(abC)
= Centre (—u, —v,—w) = (5,5,3
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49

50

51

52

53

(b)
Given lines can be rewritten as
x—6 y—-2 z-2

1 = > and
x+4 y z-1
3 0 -2 =2

Here, x; =6,y =2,z =2
X, =—4,y,=0,z, =1
a,=1,by=-2,c,=2
anda, =3,b, = —2,c, = -2

X2 —=Y2 Y2—YV1 Z2— 73
Now, a; by €1
a, b, Cy
-10 -2 -1
=11 -2 2
3 -2 =2

=—-10(4+4)+2(-2—-6)—1(-2+6)
=-100

and y/ (b1, — €1b;)? + (€183 — a1¢3)? + (arhy — azbs)?
=J(@4+4)2+(6+2)2+(-2+6)2

=64+ 64 +16 = 12

—-100

= Requi h i =]l—=—
equired shortest distance v 3

[neglect(-ve)sign]

(b)

Required plane contains the given line, so normal

to the plane must be perpendicular to the line and

the condition for the same is al + bm + cn = 0.

(d)

Given line is

x—=1 y+2 z-2
1 3 =2

~x=r+1, y=3r-2, z=-2r+2

These values of x and z will satisfy the plane

3x+4y+5z—-25=0

~3(r+1)+4QBr—2)+5(-2r+2)—25=0

=3r+3+12r—-8—-10r+10—-25=0

=r=4

=r [say]

~x =05,
(d)
Given that equation of planes are
P=ax+by+cz+d=0 ..(i)

AndP =a'x+b'y+c'z+d =0 ..(Gii)
Equation of intersection of planes is

P+ AP =0 ..(iii)
Sax+by+cz+d+Aax+by+cz+d)=0

>a+1a =0
a
SA=——
a
=~ From Eq. (iii), we get
a P P
P—-—P =0>=>—-—=—
a

a a
(b)

y=10andz = —6

54

55

Here,a = =y
v cos?a +cos? B +cos?y =1

1
Lcosa =—
V3
, 1 1 1
DC’ of PQ are (ﬁ’ﬁ'ﬁ)
A-2,3,1)
P(-3, 5, 2) M Q
PM = Projection of AP on PQ
1 1 1
=|(-24+3)—=+@B-5)"—=+10-2)-—
(243 E+E-9 Z+a-2 =
_ 2
3

And AP = /(2 +3)2+(3-52+(1-2)2 =
V6
AM = /(AP)? — (PM)?

_64_14
N 3 |3

(©)

1
Since,l=m=n=—
V3
P@2,-1,2)
/
Q2x+y+z=9
x—2 y+1 z-2

~ Equation of line is

13 143 1/V3

=x—-2=y+1=z—-2=r [say]

~ Any point on the line is

Q=0+2,r—1,r+2)

~ @ liesontheplane 2x +y+2z=9

22r+2)+(r—-D+(r+2)=9

= 4r+5=9=r=1

=~ Coordinate Q(3,0, 3)

» PQ=3-2)2+0+1)2+(3-2)2=+3

(b)

Let the equation of line AB be

x=0 y+a z-0

1 1 1
E

=k [say]

A

C I D

~ Coordinate of E are (k, k — a, k).
Also, the equation of the other line CD is
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57

58

59

x+a y—-0 z-0
2 1 1

.. Coordinates of F are (24 — a, A, 1)

Direction ratio of FE are {(k —2A + a),(k — A —

a, k—1

k—-21+a k—-2-a k-2

h 2 12

From Ist and IInd terms,

k—21+a=2k—-21-2a

=k =3a

From IInd and Illrd terms,

2k —2A—-2a=k -2

= A=k —2a=3a—2a

= A1l=a

=~ Coordinate of E = (3a, 2a, 3a) and coordinate

of F =(a,a,a)

()

Let the DR’s of a required line be a, b and c Since,

the normal to the given planes x + 2y + z = 3 and

6x + 8y + 3z = 13 are perpendicular to the line.

~a+2b+c=0

and 6a+8b+3c=0

= A [say]

a b c

—t = =

6—-8 6-—-3 8-12

a b c
_ —-= — = —

2 -3 4
Hence, option ( c) is the required solution.
(b)

Let A(1, 2,2) be the foot of the perpendicular
from 0(0, 0, 0) on the plane, then direction ratios
of OA are (1, 2, 2),
~ Equation of the plane is
Ix—-1D+2(y—-2)+2(z—-2)=0
=>x+2y+2z—-9=0
(a)
Let the coordinates of
A, B and C be (a, 0,0), (0,b,0),(0,0,c)
respectively
Then, equation of the plane isg + % + % =1
Also, it passes through (p, q, 1)

r
o E + E + E =1
Also, equation of sphere passes through 4, B, C
will be
x2+y?+z2—ax—-by—cz=0
If its centre (x1,y;,21), then

_a _b _c
X1 = 2;)’1 —2;21 )
= a=2x,b=2y,c =27
-~ Locus of centre of sphere is
r
X y z

60

61

62

63

64

65

(©

The position vector of any point on the given line

is

P+ 7+ A28+ + 4k)
=QA+1DI+A+1Dj+41k

Clearly, this point lies on the plane 7 -

(i+2j-k)=3

Hence, the plane 7 - (i +2j — IE) = 3 contains the

given line

(b)

The equation of the plane through given line is

a(x—1)+b(y—2)+c(z—3)=0..01)

Since, the straight line lie on the plane.

~ DR’s of the plane is perpendicular to the line ie,

5a +4b + 5¢ = 0 ...(ii)

Since, the plane passes through (0, 0, 0), we get

—a—2b—-3c=0

= a+ 2b + 3c = 0 ....(iii)

On solving Egs. (ii) and (ii), we get

a b ¢
2 —-10 6
From Eq. (i),

2x—-1)—-10(y—=2)+6(z—3)=0
= 2x—10y+6z=0
=x—-5y+3z=0
(b)
The distance of the point (2, 3, —5) from the plane
x+2y—2z=09is
p o 2 +203) —2(=5) - 9|
V12422 + (=2)2
[2+ 6+ 10 —9| 3

vi+4+4
(b)
The ratio in which yz-plane divide the line
segment
=X1:Xp = —(—3)2 =3:2
(d)
111
Since, DC’sof a line are (—,—,—)
c'c'c
1\ 1\ 1\?
= (5) + () + () =
c c c
= 2=3=c=+3
(d)
Let o= T B = T
4’ 4
We know, cos?a + cos 2 + cos?y = 1
.~ cos?= 4 cos2 o 4 cosly =1
4 4
! + ! +cos?y =1
- — —_ =
5+ +cos?y
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66

67

68

69

70

) i1
= cos“y =0 :>y:§

(@)

Equation of plane is

= g = 9 and similarlyb = 6and c = 3
~ Equation of required plane is

X y . zZ
9+6+3_1

= 2x+3y+6z=18
(@)

Equation of any plane passing through the point
(1,2,3)is

alx—1)+b(y—2)+c(z—3)=0

Since, the above plane is parallel to x + 2y + 5z =
0

21— +2(y—-2)+5(=z—-3)=0

(b)

If we have two vectors AB and R, then area of
triangle

1 —_— —_—
A= |AB x AC|

~

1 i j k
ZE X2 —=X1 Y2—Y1 32—21
X3 —X1 Y3—Y1 33— 31
1l 7 k
=sll1 1 -3
2
-1 3 -1

:%|i(—1 +9) —j(-1-3) + k(3 + 1)|

1 1
=§\/82+42+42 =§\/64+16+16

V96 46

2 2

()

The equation of the plane through the

intersection of given planes is

x+y+z-1D)+k@2x+3y—2z+4)=0 ...>1)

= x(1+2k)+y(1+3k)+z(1-k)
-1(1-4k)=0

** Plane is parallel to x-axis x(1+ 2k) =0

2V6

== k=—§

Putk = —1/2 in Eq. (i) we get the required
equation of plane which is
2c+y+z—-1)—-2x—-3y+z—4=0
=y—-3z+6=0

()

Direction ratios of given planes are
a,=2,by=—-1,¢c,=1

71

72

73

74

andaz = 1,b2 = 2,C2 =3
2(1)—1(2)+1(3)

s cosB =
V22 +12 + 1212 + 22 4 32
3
V614
0= cos- 13
= cos 5 |7
(b)
Projection
=[2 (1)]6+[5 0]2+1 33
B 7 7t =317
_18+10-6 22
B 7 7
(©

Let P be the foot of the perpendicular from the
origin on the plane, then direction ratios ofOP, the
normal to the plane area — 0,b — 0,c —
0 ie, a, b, c. Also, since, it passes through (a, b, ¢),
the equation of the plane is
alx—a)+b(y—-b)+c(z—c)=0
= ax + by +cz=a?+b?+c?
(d)
Let equation of plane is
Ix+my+nz=p

X b% z
mTeTe T
Coordinate of 4, B, C are (?, 0, O), (O, %, 0) and

(O, 0, %) respectively

~ Centroid of OABC is (%,ﬁ,ﬁ)
_P P P
4l'y1 ) 1 4n
o lZ + mZ + nZ — 1
p*  p*  p* _
16x2  16yZ 1632

2.2 2.2 2.2 _16_2 2 _2
Orxiyf +yi31 +z1x° = p_le}’1zl

X1

2

. 16
=~ Locus is x2y? + y222% + z%x% = p—zxzyzz2

16
Hence, k = =

PZ
(a)
The equation of any plane through the
intersection of the planex + y + 3 = 1 and
2x+3y—2+4=0is
x+y+z-1D)+A2x+3y—-2+4)=0
SA+20)x+ A +30)y+ (1 —-Dz+41-1

=0

Since, the plane parallel to x-axis
Therefore, DR’s of the above plane ie, the
coefficient of x is zero
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76

77

79

1
“14210=0 ==

Hence, the required equation willbe y — 3z 4+ 6 =
0

(@)

Given equation can be rewritten as
X y z

TtTtT=1

2 3 4

~ The coordinate of AABC is

A(1 00) B(O1 O) C(001>
2'! ) ’3’ ) ’14

Centroid of traingle

24040 04240 04+0+2
—(2 3 4
3 ' 3 ' 3
_(11 1)
6’9’12

(b)

Lane through given line is
Ax—1)+B(y+2)+C(z—-3)=0 ..(0)
Where 4, B and C are the DR’s of the normal to
the plane. Since the straight line lie on the plane
~ DR’s of plane is perpendicular to the line ie,
54+ 6B +4C =0 ...(ii)

Since, it passes through (4, 3, 7), we get
3A+5B+4C =0 ..(iii)

On solving Egs. (ii) and (iii), we get

A B C

4 -8 7

~ Equation of required plane is

4x —8y + 7z =41
()

Given line is
x32=y11=2122=k(5ay)
Any point on the line is (3k + 2,4k — 1,12k + 2)
This point lies on the planex —y +z =5
~3k+2—-M4k-1)+12k+2=5

=11k =0 =k=0

~ Intersection pointis (2,—1,2)

= Distance, between points(2 — 1, 2) and
(-1,-5,-10)

=(=1-2)2 + (=5 +1)% + (=10 — 2)2

=9 +16 + 144 = 13

(d)

The equations of the lines joining

6d — 4b + 4¢, —4¢ and —d — 2b — 3¢,d + 2b — 5¢
are respectively

7 = 6d —4b + 4¢ + m(—6d — 4b — 82) ...(0)
and, 7 = —d — 2b — 3¢ + n(2d + 4b — 2¢) ..(ii)

80

81

82

83

For the point of intersection, the equations (i) and
(ii) should give the same value of 7

Hence, equating the coeff. of vectors d, b and Zin
the two expressions for 7, we get
ebm+2n=7,2m—-2n=1and8m—-2n=7
Solving first two equations, we getm = 1,n = 1/2
These values of m and n also satisfy the third
equation

Hence, the lines intersect

Putting the value of m in (i), we obtain that the
position vector of the point of intersection as —4¢
(a)

The vector equation of a plane through the line of
intersection of the planes 7 - (1 + 3f — k) = 0 and
#-(f + 2k) = 0 can be written as

{#F-(+37+-k)}+A7-(G+2k)}=0
This passes through 27 +j — k
w(2t+7-k)-(t+37—k)+A(2t+7—k)
-(j+2k)=0

>2+3+1)+A2(0+1-2)=0=>1=6
Putting the value of 1 in (i), we get the equation of
the required plane as
7-(I+97+11k)=0
(b)
We know that the distance between the parallel
planes# -7 = d; and 7 - 1 = d, is given by
ldy — d;|

|7]

(D)

Given planes are 7 - (i + 2] — ZE) = —5and
7-(1+2j—2k)=8

Required dist |-5-8 13
<. hequire 1stance = ——= —
¥ Vi+4+4 3

(a)

> Aline joining points (4, —1,2) and (—3,2,3)
meets the plane at 90°, then this line is normal to
the plane

Also, DR’s of normal are < —7,3,1 >

~ DR’s of plane are <-7,3,1>and point (—10, 5, 4)
lies on the plane

Hence, equation of plane is
—7(x+10)+3(y—-5)+1(z—4)=0
=>7x—-3y—2z+89=0

(d)

Consider 0X, 0Y, 0Z and Ox, Oy, Oz are two
system of rectangular axes.

Let their corresponding equation of plane be

()

priy + 7 .. (i)
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85

86

87

88

Length of perpendicular from origin to Eqgs. (i)
and (ii) must be same

(b)

Let the equation of any plane passing through
P(2,-1,3)is
alx=2)+b(y+1)+c(z—-3)=0 ...>0)
~DR'sof OP =2,-1,3

Since, the line OP is perpendicular to the plane,
therefore the DR’s of the normal to the plane is
proportional to the DR’s of OP.

-~ Required equation of plane is
2—2)—-1y+1)+3(z—-3)=0
=2x—y+3z—-14=0

()

Direction cosines

6 2 3
_(\/36+4+9'\/36+4+9'\/36+4+9>

_ (6 2 3)
\7'7'7
(d)
Given, equation can be rewritten as
X y z 1
18/3 18/2 18
Xy z
6 9 18

-~ Points of coordinates axes are
A(6,0,0),B(0,—9,0)and €(0,0,—18)
=~ Centroid of a triangle

_(6+0+O 0—-9+40 O+O—18)
B 3 7 3 3
= (2,-3,-6)

()

Equation of plane is% + % + % =1

= x+2y+2z=8

Length of perpendicular from origin to
x+2y+2z2—-8=0

-8 8
_|\/1+4+4|_§

(d)

Given equation of sphere is

1
x2+y2+22—3x+y—22—§=0

herecentreis (2, 1.1)
where centre is 5

and radius of sphere is E + % +1+ % =2

89

90

91

equation of family of concentric sphere is
xz +y2+Zz—3x+y_2Z+/1= 0 (1)
~ According to question,

9+1+1 A=4
4 4 B

=2 _1=16
4

2 25
= 1=—-—
2
~ From Eq. (i),
25
x2+y2+zz—3x+y—22—?=0

= 2x%2 +2y?+2z2—6x+2y—4z—25=0
(b)

. . x—4
Equation of first line is xT =—= _ig and second

)

L x—1 +1  z-2
lineis == =22~ =2%=
1 -3 2

Angle between the lines
1 aa; + b1b2 +cicy
6 = cos

Ja? +b? +c2Jaz +bZ +c2
=cos‘1(

(d)

Since, P + AP' =0 ....(I)

=ax+by+cz+d+Aa'x+b'y+c'z+4d)
=0

For parallel to x — axis, coefficient of x = 0

2—3—6) _1<1) T
————|)=cosT|=) ==
V14414 2/ 3

a
=a+/1a’=0=>)l=—z
~ From Eq. (i), we get

a
P——,PI =0
a

p P
=>—=—

!

a a
(a)

Equation of the plane passing through three
points A4, B, C with position vectors a, b, c is

t-(@Axb+bxé+éxa)=a-bxé

So, that if a, b, c represents the given vectors, then

(@xb+Dbx¢é+Exa)

i 5 ki 5 Kk |1 j k
=|-6 3 2|+[|3 -2 4a[+|5 7 3
3 —2 4l Is 7 31 l-¢ 3 2

[(12+4—6—28+14—9)
—§(—24—6+9—20+ 10 + 18)

+ k(12 =9+ 21 + 10 + 15 + 42)]

= —13i + 13j + 91k

i 6 3 2
anda-bx¢é¢=|3 =2 4|=299
5 7 3

so, the required equation of the plane is
r-(—131— 13j + 91k) = 299
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93

94

95

96

orf-(i—-j—7k)=-23
orf-(i—-j—7k)+23=0

(@)
The equation of plane, in which the line
x—5 y=7 z+3 . .
— ==—="—liesis
4 4 -5

Alx—5)+B(ly—-7)+C(z+3)=0 ..(0)
Where 4, B and C are the direction ratios of the
plane. Since, the first line lie on the plane
= Direction ratios of normal to the plane is
perpendicular to the direction ratios of line ie,
4A+4B —5C =0 ..(i)

-8 y—4

: . 5.
Since, line xT =0 = ZT lies in this plane. The

direction ratios is also perpendicular to this line
~7A+B+3C=0 ..(iii)

From Egs. (ii) and (iii), we get

A B C

A A=)

=~ The required equation of plane is
17(x—=5)—47(y —=7) + (-24)(z+3) =0

= 17x — 47y — 24z + 172 =0

()

The vector equation of the plane passing through
points d, b,Cis
Fo(@xb+bxc+exd)=[dabd

Therefore, the length of the perpendicular from
the origin to this plane is given by

(b)
> Centre of sphere is (0, 0, 0), then the shortest
distance between (1, 2, —1) and surface of sphere

— V7E —VE = 26— V6 =B
(a)

Given,a = 4,c = 3
Equation of the plane m is

Since, m is parallel to y-axis

1
=~ Coefficientof y = 0ie,— =0

b
Thus, the equation of plane m is
x N z 1
43
= 3x+4z—-12=0
(a)

The equation of a line passing through
A(2,-3,-1)and B(8,—1,2) is
x—2 y+3 z—-1 x-2 y+3
- - P
7

= =
6 2 3 s

N|w

97

99

100

101

102

The coordinates of points on this line at a distance
. 61 2r 3r

r from A are given by (2 + - -3+ > 1+ 7)
Putting r = 14, we get the required points as (4, 1,
5)and (—10,-7,-7)
(©
Equation of line which is passing through (o, 3,v)
and perpendicular to plane
ax+by+cz+d=0
x—a_y=-B_z-y

a b ¢
(d)
LetA =(1,0,0)B =(0,1,0)and C = (0,0,1)
Now, AB = /(0 —1)2+ (1 —0)2 + 02 =2
BC =02+ (0-1)2+(1-0)2 =2
and CA=(1-0)2+02+(0—-1)2=+2
~Perimeter of trangle= AB + BC + CA
=V2+V2+V2=3V2

is

(a)
Distance of point P from plane=5
1-4-2-a
3
a=10

Foot perpendicular
x—1 y+2 z—-1 (1-4-2-10) 5

1 2 -2 1+4+4 3
8 4 7

f—1 = — g —_—

¥y Y T3rT3
Thus, the foot of the perpendicular is
A(84 7)

3’3" 3
(b)
ai x—1_y+1_z—1_/1
ven,——="m—=——=
dx—3_y—k_z_
T R

= x=21+1,y=31-1,z=41+1
and x =p+3,y=2u+kz=u
As the lines intersect they must have a point in

common.
w2 +1=p+33A—-1=2u+k4+1=p

3
= ?\=—§ andu= -5

ak=31-2u—1
3

=k=3(—§>—2(—5)—1

z)kzz

(d)

Let the point on x-axis is A(x, 0, 0)
Given, B = (1,2,3,)and C = (3,5,—2)
Since, |AB| = |AC|
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104

105

106

107

= Jx =12+ (0-2)2+ (0 —3)2
= J(x—3)24+(0—5)2 + (0 + 2)2
= x*+1-2x+4+9=x*+9—-6x+25+4
=x=6

. Required pointis (6,0, 0)
(©
Angle between two lines given by

a,a; + bib, + cqc;

Ja2 +b? +c? \Ja? + b? + 2
0 1x3+2x-24+3x1
V12 +22 432 /32 + (—-2)% + 12

2
V1414

1
o e = -1 (—)
COoS 7

()

Let the give points are 4, B and C respectively

~ Direction ratios of AB and BC are 1, —3, —2 and
2,—6,K — 2 respectively

Since given points are collinear

cos O =

< COS

2 -6 K-2
"1°337 2
=>K-2=-4
>K=-2
(d)

Equation of plane through (2, 5, —3) is
alx—2)+b(y—5 +c(z+3)=0 ..>0)
Which is perpendicular to

x+2y+2z=1

andx —2y+3z=4

thena + 2b + 2c =0 ..(ii)

anda — 2b+ 3c =0 ..(iiQ)

On eliminating a, b, ¢ from Egs.(i), (ii) and (iii),

we get
x—2 y—=5 z+3
1 2 2 |=0
1 -2 3
=>10x —y—43—-27=0
(c)
Given line can be rewritten as
x—=1 Y —§ z —%
1 1~ 1
1 E) 2
~ Direction cosines are
1 -1 1
4 3 2

ERENE S FUNE N e ERE
16 9 4 16 9 4 16 9 4
_ 3 -4 6

V6’ VI6' V16

(@)

Equation of required plane is

108

109

110

x+y+z—-6)+A2x+3y+42z+5)=0
Which is passing through (1, 1, 1)
= —3+141=0

a 3
= 1=—
14
~Required plane is 20x + 23y + 26z = 69
()

Equation of plane through (0, —4, —6) is
a(x—0)+b(y+4)+c(z+6)=0 ..(0)
Point (—2,9, 3) lies on Eq. (i), then
—2a+13b +9c =0 ..(ii)

Also required plane is perpendicular to
x—4y—2z=28

~a—4b—2c =0 ..(iii)

From Egs. (i), (i), (iii) we get

x y+4 z+6

-2 13 9 |=0
1 —4 -2
ie,2x+y—2z—-2=0
(b)

Let o, B,y be the angles with x-axis, z-axis
respectively, then direction cosines are
cos o, cos 3,and cos y

Gi T T
iven, (x—3, 8—4
= 1'[_1
wl=cosz =5,
s 1 d
m = cos— = — and n = cos
4 V2 Y

Using 2 +m?2+n?=1

+1+ Z=1 !
= 4= =1 =n==
g2 =3

1 T
.'.cosy:z =Sy==

3
()
Given (3,4, —1)and (—1, 2, 3) are the end points of
diameter of sphere

1
~ Radius = > (length of the diameter)

=%\/(3+ 12+ (4—-2)2+(-1-3)?
=3
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111 (c)
Let A(5,—4,2), B(4,—3,1),C(7,—6,4) and
D(8,—7,5)

Then, AB = /(4 —5)2 + (=3 + 4)% + (1 — 2)2

=Vi+1+1=+3

BC\(7 —4)2 + (=6 + 3)2 + (4 — 1)2
=V9+9+9=3V3

CD =+(8—-7)2+ (=7 +6)2 + (5—4)2
=Vi+1+1=+3

AD =/(8=5)2+ (=7 +4)2 + (5 — 2)2
=v9+9+9=3V3

Position vector fAB = 4-51i+(-3+4)j+
1-2k
=-i+j-k
And position vector of BC = (7—-Di+
(-6 +3)j+ (4 - Dk
= 3i-3j+ 3k
Now, AB - BC = (—i +j — k). (3i - 3j + 3k)
=-3-3-3%#0
~ [ JABCD is parallelogram
112 (b)
The required plane passes through the points

having position vectors a; and a, and is parallel

to the vector b. Therefore, it is normal to the
vector (@; —a;) X b
So, the equation of the required plane is
@ —a)-{(@ -a)x b} =0
=7-(a;—a;) xb—a;-(az;xb) =0
=7 (@ —ay) xb = [a; @ b

113 (a)
If G,g, n) are the DC’s of line, then using the
relation [? + m? + n? = 1, we get

1V 1\?

) +(3) +m2=1

115 (c)

114

on2=1—-—=
n 479
23
>n?=—
=36
VB
"=
(b)

The equation of a plane through the line of

intersection of the planes7#-d = Aand #-b = u
can be written as

(F-d—D+k(Fb—u)=0
or,7-(@+kb)=A+ku ..(0)
This passes through the origin

— N - _A
-'-O-(a+kb)=/1+uk=>k=7

Putting the value of k in (i), we get the equation of
the required plane as

7+(ud—Ab)=0=7-(Ab—pud) =0
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117

118

B(-ly, my, ny)
(11 th omptmy ny+ ”2)

El

2 2 2

A(-Ly, my, ny)

’

':\""'(11+12 my+my n1+n2)
2 T2 T2

D(-ly, |-my, -ny)

YV
In Fig. OF is the external bisector

. li—=l, mi—-my; ni—nm
The co-ordinates of E are(l2 z 12 z 12 2)

Therefore, direction ratios of OF are proportional to
L—-—L m—-—m; ny—ny

2 2 2
(d)
The equation of a plane passing through (1, -2, 3)
is
alx—1)+b(y+2)+c(z—3)=0
It passes through (—1, 2, —1) and is parallel to the
given line
~a(—=2)+b(4) +c(—4) =0and,2a + 3b + 4c =
0
a b c a
S>S—===—>5>
28 0 -—-14 2
Hence,a:b:c=2:0:
ALITER Let P(1,-2,3) and Q(—1, 2, —1) be the

given points

Given line is parallel to the vector b=20+ 37+
4k

~ Normal to the plane is parallel to the vector
PQ x b = 281 — 14k = 14(20 + 0 — k)

(b)

The equation of a line passing through the points
A(i —j+2 E) and B(3i +j+ IE) is given by
F=(—-7+2k)+A(3t+j+k)

The position vector of a variable point P on the
line,is (I —j + 2k) + A(3i +j + k)

~ AP =2A(3t+] +k) = |AP| = |AV11

Now, |1]v11 = 3V11,= 1 = +3

Thus, the position vectors of P are

101+ 2j + 5k and —8i — 4j — k

(9

The given equation of sphere is
x2+y2+2z243x—4z+1=0

~ Coordinates of centre of sphere= (— %, 0,2)

120

121

and radius of sphere = Vu? + v2 + w2 —d

—_ 9 —_
= Z+4_1_
(©
It is given that the line
x—1 y-3 z-4

2 -1 2
[s perpendicular to the required. This means that
the normal to the plane is parallel to the line. So,
its direction ratios are proportional to 2, —1, 2
The plane passes through the origin
Hence, its equation is
2c—0)—-(y—-0)+2(z-0)=0=>2x—y+ 2z

=0

S
[y

(b)

Given equation of lines are

x—=5 y—=7 z+2 i
] = k [say] ..... (1)
(i)

x+3 y—-3 z-6
-36 2 4

Any point on the line (i) is P(3k + 5,—k + 7,k —
2

This point is satisfied the Eq. (ii),
3k+5+3 —k+7-3 k—-2-6

and

-36 2 4
3k+8 —-k+4 k-8
f—t = =
—36 2 4

16
=>3k+8=18k—72=>k=?

'P(16+5 16,,16 2)
v * 3 "3

j P(Zl > 10)
le, 373
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123

124

125

127

()
We have, AB = —2{ — 3j — 6k
So, vector equation of the plane is
{f—(i—2j—4k)}-AB=0
= 7+ (—2i— 3] — 6k)
= (i —2j— 4k) - (—2i - 3j — 6k)
=>—2x—3y—6z=—-2+6+24
=>2x+3y+6x+28=0

(©
Let point is (a, £,7)
sla—a)?+B2+y2 =2+ (B—Db)?>+vy?
=+ B2+ (v~ o)
=a? + B2 +y2

a b c
We get, :E’B =Eandyzz
~ Required point is (%, %,g)
(b)
Let equation of plane is % + % + § = 1, then
A(a,0,0),B(0,8,0) and €(0,0,y) are the points
on coordinate axes
Since, the centroid of a triangle is (1, 2, 4)
Now,% =1

a=3,§=2 =B=6

And§=4 S>y=12

-~ Equation of plane is

Xy z
3+6+12 1

=> 4x+2y+z=12
()

"+ Vertices of AABC are A(—1,3,2),B(2,3,5) and
C(3,5,-2)

= AB=vV9+0+9 =118
CA=V16+4+16=6

And BC =V1+4+49 =54

w AB%? + CA%? = BC?

A ABC is right angled triangle at A

s 2A =90°

()
Let the point P(x, y, z) divides the line joining the
points A and B in the ratio m: 1.

m 1
(5.3,-2) P
Since, point P is on X0Z-plane

=~ y coordinate = 0

(1,2,-2)

2m-3_ 3
—1 = —t = —
m+ 1 m=sy
y 342x5 13
oW XETE TS

128

129

130

131

132

3x(-2)+2x(-2)

dz = -2
and z z
13
~ Required points is (?,O,—Z)
(d)
Let the equation of plane is x+y z 1
e —_— =4 —-=
q P 63" %

-~ The perpendicular distance from origin to the

above plane
[0+0+0-1

B 1\2 1\?2 1\?2
IO+ O +0)
1
4+16+9
144
12
V29
(b)
Equation of planeisa(x — 1) + b((y + 1) + cz =
0
(- plane is passing through(1,2, —1))

Above plane also passing through (0, 2,—1)
~ —a+3b—-c=0
Also2a—b+3c=0

a b ¢

8 1 -5
Hence, equation of plane is
8x+y—-52-7=0
(9
*» Mid point of line joining (2, 3, 4) and (6, 7, 8) is
(4, 5, 6). This point satisfied the equation
x+y+z—15=0
~ x +y+ 3z — 15 = 0 is required equation of
plane
(@
The distance between given points
=J2-12+2-4)2+(3-5)2
=Vi+4+4=3
(b)
Equation of plane through (1, 2, 3) is
a(x—1)+b(y—2)+c(z—3)=0 ...(0)
It passes through (—1,4,2) and (3,1, 1)
~—=2a+2b—c=0and2a-b—-2c=0

a b ¢
25552
~ Equation of plane is
—5x—6y—2z4+54+124+6=0
=5x+6y+2z—23=0
Alternate
Equation plane is
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134

135

136

X—X1 Y—=Y1 Z2— 21

Xy —=X1 Y2—Y1 Z2—7Z1|=0

X3 —X1 Y3—Y1 Z3—Z3
x—1 y—2 z-3

= -2 2 -11=0
2 -1 -2

= x-D(4-D-@-2)14+2)
+(z-3)(2-4)=0

= —5x+5-6y+12—-2z2+6=0

=5x+6y+2z—-23=0

()

Given planes are parallel to each other but only

x+y+ 3z — 6 = 0is equidistant

fromx +2y+3z—5=0andx+2y+3z—-7 =

. . 1
0 having distance =

V14
(9
Equation of given line isg = yT_l = z?);l = k (say)
P(1,2,3)
A |
I
Q (X1, ¥1, 21)

Any point on the line is M(2k, 3k + 1,3k + 1)
Direction ratio of PM are (2k—1,3k — 1,3k — 2)
since, the line PMis perpendicular to AB
~22k—-1)+3Bk—-1)+3Bk—-2)=0
=22k-11=0
> k==

2

. . 55

~ Point M is (1,;,5)
Let the image of P about the line AB is Q, where M

is the mid point of PQ

.X1+1_ y1+2_5Z1+3_5
o2 T2 T2 2 2
$X1=1,y1:3,Z1=2

(b)

The equation of straight line passing through

origin and direction cosine (I, m,n) is
x y 3z

—===>=71r (sa

== (say)

Coordinates of any point P are (Ir, mr,nr)

-1 e
ViZ+22+22 3’ 3’77 3

andr =3 (given)

~ Coordinates of P are (—1,2,—2)

(b)

Since, the given sphere touching the three
coordinates planes. So, it is clear that centre is
(a,a,a) and radius is a

=~ The equation of sphere at the centre (a, a, a)

Here, | =

137

138

139

140

and radius a is
(x—a)+ @y —-a)?+(z—a)?=a?
= x? + y? + 32 — 2ax — 2ay — 2az + 3a® = a?
2 x?2+y%2+2%2—2a(x+y+3)+2a®=0isthe
required equation of sphere
(b)
Angle between the plane and line is given by
aa' + bb' +cc’

Va? + b2+ c2Va'? + b'? + ¢'?

2xz+3x%—4x%

7w () + () + ()
6 6 12

4 4 4

9 4 , 9

VA+9+16 /1—6 +—t+—
~ sin® = sin0°
= 0=0°
(b)
Given that equation of planes are,
4x +4y —5z =12 ..(I)
And 8x + 12y — 133 =32 ...(ii)
Let direction ratios of the line are (I, m,n)
~ Egs. (i) and (ii) becomes
4l4+4m —5n =0 ..(ii0)
And 8!/ + 12m —13n =0 ..(iv)

I m n I m n
SDS—-=—=— D == = -

8 12 16 2 3 4
Now, we take intersection point with z = 0 given
by
dx +4y =12 ..(v)
and 8x + 12y =32 ...(vi)
On solving Egs. (v) and (vi), we get (1, 2, 0)

. . . ox—1 -2 z
~ Required line is - = yT =2

(b)

DR’s of given line are (3, —5,2)

DR’s of normal to the plane = (1, 3, —a)
-~ Line is perpendicular to the normal
=3(1)-5B3)+2(-a)=0
=3-15—-2a=0

= 2a=-12

= a=-—6

Also point (2,1, —2) lies on the plane
2+3+6(-2)+B=0

= pB=7

~(o,B)=(—-6,7)

(b)

We know

sin® =

-~ sin@ =

=0

4
cos?a + cos 2B + cos?y + cos?8 = 3
where a, 3, y and & are the angles with diagonals
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142

143

145

of cube.

~1—sinfa+1—sin?f+ 1 —sin?y + 1 —sin?8
_ 4
K]

= sina + sin?B + sin?y + sin?8 = g

(<)

Given equation of line is
3—x y—2 2z-3
1 5 1

3
x—3 y—-2 Z73

-1 5 1
2

=

. Direction ratios of line are — 1, 5, >
(b)

) O_>_(ll+lz my +m, n1+n2>
' 2 2 2

And |6ff| = cosg

So, direction cosines of internal angle bisector are

A(ly, my, ny)
<
L+, mi+my ng+n,

8
2

B(ly, my, ny)

ZCOSg’ 2c059 ' 2 cos
2 2

(9

The given equation of plane is g + % + f =1

On comparing with% + % + % =1, we get

a=2b=3,c=4

Area of A ABC = %\/azb2 + b2c? + c2a?

1
Azzx/4x9+9><16+16><4

1 1
E\/36 + 144 + 64 = 5\/244 =61
()

Let (u, v, w) be the centre of the sphere with
radius r. Since, it passes through the origin
~u? + v? + w? = r2, Equation of the diameter

parallel to x-axis is

Xx-u _y-v_ 3w .
= e (1)

As it passes through u, v, w and direction ratios of
x-axisare1,0,0

The extremities of diameter are the points on Eq.
(i) at a distance r from the centre (u, v, w)

=~ The required extremities are P(r + u, v,w) and
Q(-r+u,v,w)

P lies on the sphere x? + y2 + 32 — 2rx = O as
r+uw?+v2+w?=-2rr+u)=0

146

147

148

149

150

151

Because u? + v? + w? = r?

and similarly Q lies on the sphere x? + y? + 32 +

2rx =0

(d)

Distance of a point (1,1,1) fromx+y+z+ k=0

is

|1+1+1+k| _ |3+k
N N

According to question
|3 +k

3
©

Since, given points divide the X0Z-plane.

=4+2V3 2k=3,-9

~ Required ratio = —y;:y, = —=3:7
(b)
) . : 1 2 2
DC’s of the given line are 37375
Hence, the equation of line can be point in the
form
x—2 y+3 z+5
1/3  =2/3 =2/3

= Point is (2 + g,—3 - 2?7"’ —5— 23_T)

r

~r =16
Points are (4,—7,—9) and (0,1,—1)
(a)

The plane passes through A(0,0, 1), B(0, 1, 2) and
C(1,2,3). Therefore, a vector normal to the plane
is given by

- - i j I’é =~
n=ABXAC=|0 1 1|=0i+j—k
1 2 2

Hence, direction ratios of normal to the plane are
proportional to 0,1, —1

(b)

Suppose xy-plane divides the join of (1, 2, 3) and
(4,2,1) in the ratio A : 1. Then, the coordinates of
the point of division are

(4/1+1 2A+2 /’l+3)

A+1"24+1°2+1
This point lies on xy-plane

. A+3
~ z-coordinate = 0 = 48 0=>1=-3
A+1

Hence, xy-plane divides the join of (1, 2, 3) and
(4,2, 1) externally in the ratio 3: 1

ALTER We know that the XY -plane divides the
segment joining P (x4, V1, 21) and Q(x5, y,, Z5) in
the ratio (—z;) : z;

~ XY-plane divides the join of (1, 2, 3) and (4, 2,
1) in the ratio —3 : 1i.e. 3 : 1 externally

(d)
Let [, m, n be the direction cosines of 7. Then,
l=m=n |[Given]
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153

154

155

156

clmi4nt=1=230Rk=1=1=

\/§—m
=n
Now,?=|F|(li+mj+nl€)
= (iA ; iA)= V3(i+7+k)
=7 6\/§l+ 3]+\/§k 2V3(1+]j
(@)

Since, direction ratio of given planes are (2, -1, 1)
and (1, 1, 2)

2X1—-1%x1+1x%x2
. Bcos™?t ( )

Vi+1+1/1+1+4

= cos~! (ﬁ)

1 s
_ -1({=)\ = =
s (3) =3

(b)

The equation of a plane parallel to the plane
7-(401—12j—3k)—7 =01is,
7-(40—-12j-3k)+1=0

This passes through 2 — j — 4k
w(20-j—4k)-(41—-12j-3k)+21=0
=28+124+12+1=0

=>A=-32

So, the required plane is 7 - (4i —-12j - 3]2) —
32=0

()

Equation of the give plane can be writer as
(3i—4j+5k)-(xi+yj+2zk)=8

So, that the normal to the given plane is

3i — 4§ + 5k and the required line being
perpendicular to the plane is parallel to this
normal and since, it passes through 3i — 5§ + 7k,
its equation is

F = 31— 5]+ 7k + A(31 — 4j + 5k)

Where A1 is a parameter

Since, this lie passes through the vector

3i — 5§ + 7k ie, the point (3, —5, 7) and is parallel
to31 —4j+ 5Kk, its direction ratios are 3, —4,5

. . . x—3 +5 z=7
Its cartesian equatlon 1S T = y__4 = T

(a)
Given lines can be rewritten as

1
X — -

1
3_y—§_z—1

1 2 3
This shows that DR’s of given equation are (1, 2,
3).
(d)

Given line is parallel to b=—-i+ j+ k and the

given plane is normal to 77 = 3% + 2] — k
Let 6 be the angle between the given line and

157

158

given plane. Then,

_ b-7
sinf = ———
B 17
0 -3+2-1 P 1(—2)
= sinf = =0 =sin""|—
V314 Va2
(d)

Let the source of light be situated at A(a, 0, 0),
where,a # 0

Let OA be the incident ray, OB be the reflected ray
and ON be the normal to the mirror at 0

0
# AON = ZNOB == (say)

Direction ratios of OA are proportional to a, 0, 0
and so its direction cosines are 1, 0, 0

. . . 1 1 1
Direction cosines of ON are NG
0 1
S COS— = —
2 3
N
A(a, 0, 0) L-1,1
LA
2 2
0(0, o, 0)
Let [, m,n be the direction cosines of the reflected
ray OB. Then,
l+1 _1 m+0 _ 1 q n+0
2cos0/2  /3'2cosh/2 \/§an "2cos0/2
1
V3
] 2 1 2 2
> (= —— = —— = —
3~ M= T3 T3
; 1 2 2
= = — = = — — _ —
3’MT T3 T3

Hence, direction cosines of the reflected ray are
1 2 2

3’ 3’3

(d)

Given, 3lm —4ln+ mn =0 ....(1)

and [+ 2m + 3n =0 ..(ii)

From Eq. (ii), [l = —(2m + 3n) putting in Eq. (i)
=32m+3n)m+42m+3n)n+mn=20
= —6m?+12n2 =0

=m=+V2n

Now, m=+2n

= 1=—-(2V2n+3n) =—(2v2+3)n
~lmin= —(3 + Zﬁ)n:ﬁn:n
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160

161

= —(3 + 2\/5): V2:1

Also, m=-2n=1= —(—2\/5 + 3)n
~limin = —(3 - Zx/i)n: —V2:n
=—(3-2V2):—V2:1

= cos B

(3+2v2)(3 - 2v2) + (VZ)(—V2) + 1+ 1

JE+2v22+ (V2 + 12 [(3-2v2) + (—v2) + 12
=0

=>6—1T
2

()
Equation of plane passing through (-1, 3,0) is
A(x+1)+B(y—-3)+C(z—0)=0..(3)
Also, plane (i) is passing through the points (2, 2,
1) and (1,1,3)
3A-B+C=0 ..3i1)
And 2A - 2B +3C =0 ..(iii)
On solving Egs. (i) and (iii), we get

A B c
-3+2 2-9 —6+2
~A:B:C=-1:-7:—4
> A:B:C=1:7:4
FromEq. (i), 1(x+ 1)+ 7(y —3)+4(z) =0
>x+7y+4z—-20=0
=~ Distance from the plane to the point (5, 7, 8)
_1x54+7x7+4x8-20

V12 +72 4+ 42
5+49+32-20 66
= = =\/%
V66 V66

()
The line of intersection of the plane 7 -
(Bi—j+k)=1and7 (i+4f—2k) =2is
perpendicular to each of the normal vectors
n, = 3i—j+ kandn, = i + 4f — 2k and hence it
is parallel to the vector
nyx7m,; = (3t —7+k)x (i +4f — 2k)
=20+ 7j + 13k

(b)
Let DR’s of line be (I, m,n), Also, normal to the
plane are perpendicular to the required line.
~4l+4m—-5n=0
and 81+ 12m —13n =0

Il m n L

m n

—3 =——— = - — —_
8 12 16 2 3 4

Intersection point with z = 0 is given by

4x +4y =12 ...(1)

and 8x + 12y = 32 ...(ii)

on solving Egs. (i) and (ii), we get (1,2, 0)

162

163

164

165

: ox—1
~Required lines s =—F=

(b)

The line of intersection of the planes 7 -
(t+2/+3k)=0and?- (31 +2j+k)=0is
parallel to the vector

(i+2f+3k)x (3t + 2]+ k) = 40+ 8f — 4k
Since both the planes # - (i + 2j + 3k) = 0 and
7 (3i +2j+ E) = 0 pass through the origin.
Therefore, their line of intersection will also pass
through the origin. Thus, the required line passes
through the origin and is parallel to the vector
—41 + 8j — 4k

Hence, its equation is

7=0+A (= —41 + 8] — 4k)

= 7 =A( — 2 + k), where, 1 = —44'

(d)

Let the equation of plane passing through the
point P(—1,—-1,1)is
ax+1D)+b(y+1)+c(z—1)=0
Which passes through the points
Q(0,1,1)and R(0,0, 2)
~a+2b+0c=0
anda+b+c=0

N C))

a b c
p—t = — =
2—0 1-0 1-2
a b c
=S —-n= = —
2 -1 -1
From Eq. (i)

2+ -1y+1)-1(z—-1) =0
=2x—y—z+2=0
-~ Distance of plane from point (0, 0, 0)

_ 0+04+0+2
V224 (12 + (-D)?
_ 2
NG
(c)
The direction cosines of PO
_( 2 3 1 )
T \VEr9+1VE+9+1VEFTO+1
( -2 -3 1 )
or ) )
VA+9+1V4+9+1V4+9+1
( 2 3 1 ) (—2 -3 1 )
=\l = =) o |\ 7=, =,
V14 V14 V14 V14 V14 V14

(b)

The centre and radius of given sphere are (0, 0, 0)

and V54 ie, 3V6.
Distance between (1,2, —1) and(0,0,0) is V6
-~ Shortest distance between point (1, 2, —1) and
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167

168

169

170

surface of the sphere

=3v6 —V6 =2V6

(d)

Shortest distance

X2 =X1 Y2—W1
a; by
as b,

\/Z(mﬂ”lz —myny)?

X —=X1 Y2—=V1 22— 71
a, by c1
as b, C2

5—-2 143 6-1 3 4 5
3 4 5 3 4 5
1 2 3 1 2 3

= 0 [~ two rows are identical]

~ Shortest distance = 0

(b)

Here, (x1,y1,21) = (1,2,3)

anda=2,b=-1,c=1,d =3

x=1 y-3 z-4

Zy — 21
1
C2

Now,

2 -1 1
_ 2( 2—34+4+3 )_ )
T\ 22+ ()2 + (D)
= x = -3, y=5andz =2

(d)

Given, equation can be rewritten as
2 2 2 5
x“+y“+z —2x+3y+4z—5=0

Lett = xi+ yj + zk
=~ Given equation written in vector form is
s s e 5
£ [F— (21— 3j—4k)] =3
)
Direction ratio of the line and the normal to the

plane are 2,1,—2 and 1, 1, 0 respectively

~Their direction cosines are
21 2 1 1

33—z and—,—,0

3'3" 3 V22

If 8 is the angle between the line and the plane,
then

(90°—0) = 2+ — 4+ 1+( 2)><0
cos ) =—"—+=-——+4+(—=
3V2 32 \ 3
1
= sinb = —
V2
= 0 = 45°
(a)

We know, if the line is passing through (x;, y1, 31)
and (x5, y,, 35), then equation of line is

X=X Y—=)Y1 331

X2 —=X1 Y2—YV1 22731

Since, the line passing through (4, -5, —2) and
(-1,5,3)

171

172

173

174

175

-~ The equation of straight line is
x—4 y+5 z+2

1 -2 -1
Which is the required straight line
(a)

Reflection of plane 2x — 3y + 4z — 3 = 0 in the
plane
x—y+z—3=0is
224+3+4)(x—y+z-3)

=3(2x —3y+4z—-3)
=4x —-3y+2z—15=0
(b)
The intersection of two planes is
x+y+z—6)+A2x+3y+4z+5)=0
= A+2D)x+ A +3D)y+ 1 +41)z +
(=6+51) =0 ..())
Since, this plane is perpendicular to the plane
4x+5y—3z—-8=0
214204+ A +30D)5+(1+40)(-3)=0

:A:_H

On putting the value of A in Eq. (i), we get

1 7 13 96
() () (Cp)e () =0
=>x+7y+13z+96=0
(a)

The given line is # = 2{ — 2j + 3k + A(i — j + 4k)
or,7 = d + Ab,whered = 2{ —2j + 3k, b =i —
j— 4k

The given planeis7- ({+ 5/ + k) =5

Wehave, b= (1—j+4k) - (i+5/+k)=1-
5+4=0

Therefore, the line is parallel to the plane. Thus,
the distance between the line and the plane is
equal to the length of the perpendicular from a
point @ = 2f — 2j + 3k on the line to the given
plane

Hence,

Required distance

(20 =2 +3k)-(1+5j+k)—5

B V1i+25+1 ‘

2—1o+3—5| _ 10

V27 |~ 33

= Required distance = |

(d)

-+ Direction ratios of lines and planes are

(al, bll Cl) = (2,1, _2) and (az, bz, Cz) = (1, 1, 1)
6 24+1-2

~sin@ =
Va+1+4V1+1+1

= 0 = si ‘1( ! )

=sin"" |—=
3v3
(a)
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177

178

180

181

182

Equation of plane is g + % + z =1
>x+2y+2z=28
Length of perpendicular from origin to the plane

x+2y+2z—-8=0is
=l
1+4+4 3
()
. 2
leen,cosacosBcosy=§

4
andcosycosa = 5
Then,cosa=§,cos[3=§andcosy=§
' N N _2+1+2_5
s cosa + cosfB cosy—3 31373
(a)

The coordinates of the mid-point of PQ are (2, 3,
4). The direction ratios of PQ are proportional to
3-1,4-2,5-3ie.1,1,1
So, equation of the required plane is
IXx—-2)+1x(y—-3)+1x(z—4) =0or,
x+y+z=9
()
Given sphere are
Si=Ex?2+y?+z22+7x—-2y—z=1
and S, = x2+y%2+2z2-3x+3y+4z=—-4
required equation of plane is
(X2 4+y2+224+7x—2y—z—1) — (x> +y> +
z22=-3x+3y+4z+4=0
[+ S1—S2=0]
= 10x — 5y —5z=5
=2x—y—z=1
()
Given line is
x—1 y+1 z-3

-3 -2 1
= Line is passing through (1, —1, 3) and having
direction ratios —3,—2,1ie,3,2,—1
~ Vector equation of the line is
f=(i—j+3k)+23i+2j -k

(9
Equation of the plane is g + % + Z =1
Here,a = 2, b=3, c=4

1
. Area of AABC = E\/azbz + b2¢c? + c?a?

1
E‘/22'32+32'42+42'22

1
§v244 = V61 sq units
()

2 4
w cosa cosf = cosf cosy =;andcosycosa =

183

184

185

186

187

Thencosaz%,cosﬁ=§andcosy=§

2 1 2 5
-'-cosa+cos[)’+cosy=§+§+§=§
(@)

The equation of a plane passing through (2, 2, 1)
isa(x—2)+b(y—2)+c(z—1)=0
This passes through (9, 3, 6) and is perpendicular
to the plane
2x+6y+6z2—1=0
~7a+1-b+5c=0and2a+6b+6c=0

a b c a b

> — e p—
—24 -32 40 3 4 -5
So, equation of the required plane is
3x—2)+4(y—2)—-5(z—-1)=0or,
3x+4y—-5z=9
(d)
Since, OA is equally inclined to 0X, OY and 0Z
So, coordinate of 4 are (a,a, a)
Also, 0A =+/3
2 (@=0)2+(a—-0)2+(a—0)2=+3
= VJ3a2=vV3 = a=+1
~ Coordinate of Aare (1,1, 1) or (—1,—1,—-1).
(b)
Let equation of plane is
X,y ,Z_

« By

1, then A(a, 0,0), B(0,,0)and C(0, 0, y)are the
points on coordinate

axes.

~Centroid of AABC = (%g;—/)

Bta—l
ut 7 =

B
= a=3,-=2

=23

Y
=>B=6and§=4
= y=12
~ Equation of plane is
x_l_y_i_z_1
36 12
=4x+2y+z=12
(@)

The DR’s of the joining of the points (1, 2, 3) and
(3,4,5)are (2,2,2)

Also, the midpoint of the join of the points (1, 2, 3)
and (3,4,5)is (2,3,4)

-~ Equation of plane is
2c—-2)+2(y-3)+2(z—-4) =0
>x+y+z=9

(d)

Equation of the line passing through
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189

190

(5,1,a) and (3,h,1) is
x—3 y—-b z-1

53 1-b a-1 ' ®
17 13
Also, point (0,7, — 7) satisfies Eq. (i), we get
17 13
3 5 b - 5= 1
2 1-0b a—1

(-3

17
From Ist and Illed terms — 3(1 — b) = 2 (7 — b)

=b=4

(a)
The image (x, y, z) of a point (x4, y;,21) in a plane
ax+by+cz+d=0is
X=X Y=V Z— 2

a b ¢

—2(axy + by, +cz; +d)
- a? + b? + c?
Here, (x1,v1,21) = (5,4,6)
a=1 b=1,c=2,d =-15
o x—5 y—4 z-6

1 1 2
_ —2(5+4+12-15)
B 1+1+4 B
=>x=3,y=2,z=2

()

If o, B,y are the angles which the line makes with
coordinate axes, then

l = cosa,m = cosf3, n =cosy

=124+ m? +n? = cos?a + cos?B + cos?y = 1

()

We are given by [? + m? —n? = 0 and
l+m+n=0andwehavel? + m?+n?=1

So that, 2n? =1

1
>n=1+—
V2
Andl+m=-n
>(U+m)?=n?=1>+m?
=2lm=0
= Eitherl=00orm =0,ifl=0,m+n=20
_1
>m=-n=+—
V2
So, the direction cosines of one of the lines are
O,?i,iiandifm=0,l+n=0 >l=-n=
2’72

+ \/ii and the direction cosines of the other line are

—1 1
+50x5
Hence, the required angle is

191

192

194

195

Equation of a plane passing through (2, 2, 1) is
alx—=2)+b(y—-2)+c(z—-1) =0 ..(»0)

This passes through (9, 3, 6) and is perpendicular
to2x+6y+6z2—1=0
~7a+b+5c=0and,2a+6b+6c=0

Solving these two by cross-multiplication, we get
a b c a b ¢

—_—_— s — = — = -

—-24 -32 40 -3 -4 5

Substituting the values of a, b, ¢ in (i), we get

3x + 4y — 5z — 9 = 0 as the required plane

(b)

The equation of a plane through the line of

intersection of the planes ¥-3@ = land - b = p

can be written as
F-da=1)+k(F-b=p)=0

= F(ad+kb)=A+ku ..()

This plane passes through the origin, therefore
0-(a+kb)=2r+uk

A
=>k=——
u

On putting the value of k in Eq. (i), the equation of
the required plane is
£ (pa—2a f)) =0
> - (Ab—pa)=0
(d)
Clearly, cos?a + c0s?60° + cos?60° = 1 where «
is the angle which the straight line makes with x-
axis

1 1 1

. 2 =1—=—=—==
cos“a 2 2 2

1
= cosa=—= a=45°

V2
(b)

Since two lines intersect at a point. Then shortest
distance between them is zero.

k 2 3
~13 k 2|=0
1 1 -2
a; by €1
[ a, b, c; | = 0]
X2 —=X1 Y2—=V1 Z2—Z3

= k(—2k—-2)—2(-6—-2)+3B—-k)=0
= 2k2+5k—25=0
= (2k —5)(k+5)=0

=k=2,-5
2
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197

198

199

200

Hence, integer value of k is —5
(b)
Direction ratioof AB = (6 —1,114+1,2 - 2)
= (5,12,0)
Direction ratiosof AC =(1-1,2+1,6 —2) =
(0,3,4)

a.a, + byb, + cic;

Now,cos A =
Ja? +b? +c2JaZ +bZ +c2
5x0+12x3+0x4 36
= cosA = =—
V25 +144+0/0+9+16 65
(a

Leta; = 2x,b; = 2x,¢; = x
Anda,=7-3=4b,=2-1=1
c;=12—-4=28
a,a, + bib, + cicy
Ja? + b +c2Jaz + bz +c2
2x X4+ 2x%x1+4+xX8

CVaxZ 1 4x2 +x2\16 + 1 + 64

s cosO =

_18x 2

T 3xx9 3

=0= ‘1<2)
= COS 3

(b)
Any planes passing through (1,1,1) is
ax—1)+b(y—-1D+c(y—1)=0..01)

Since, it is passing through (1, —1,1), we get
a'0+b(-2)+c(-2)=0
=20-a—2b—2c=0

>0:-a+b+c=0 ..(i)

Eq. (i) is perpendicularto 2x —y+z+5=0is
2a—b+c=0 ..(ii)

From Egs. (ii) and (iii), we get
a=b=1,c=-1

On substituting the value of a, b and c in Eq. (i),
we get

x+y—2—-1=0

(d)

Given equation of line is

x y—2 z-3

2 3 4
Any point on the line is P(24, 31 + 2,44 + 3).

Also, this point lies in the plan.
222D+ (BA+2)—(41+3) =2
= 1=1

=~ Coordinate of P are (2, 5, 7)

~ Required distance
=/(2—-0)2+ (5—-0)2+ (7 — 0)2
— V78

(d)

(1) Direction ratio of the joining the points (1, 2,

=1 [say]

201

203

5) and (4, 3, 2) is (3, 1, —3) and direction ratios of
the joining the points (5,1, —11) and (8, 2, —8) is
(3,1,3)

~ These are parallel

(2) Itis true

(3) Direction ratios of the plane x — 2y + z = 21
are (1,—2, 1) and direction ratios of the line

x—Il = % = Z;—l are (1, 2, 3). If they are parallel,
then

1(1H)-22)+133) =0

(d)

x_11 -2 0 :ZJ,;l — r [say] ... (i)
Then, coordinate of any point N on the line (i) are
(=r+1,2r,3r —1) ...(i0)

Let N be the foot of the perpendicular to line(i)
- Direction ratios of PN are
(-r+1-2,2r—-3,3r—1—-4)=(-r—-1,2r —
3, 3r—=>5 ...(iii)

PN is perpendicular to line (i)

-~ Using the condition,

a,a; + byby, + c1c, =0

= —-1(-r—1)+22r—-3)+3@Br—-5=0
=r+1+4r—-6+9r—-15=0

Given,

10
=r = 7
Then, from Eq.(ii), we get

10 20 30 3 20 23
v=(-7+17.7-1)=(-577)

Now, perpendicular distance

- B B

V289 +1+ 25

o
=

2

Nl wl -

()

Let 1 1
et,m = cos— = —
4 2
dn= m 1
andn = cos =
s P+mf4nt=1

= T=GZT D)

_ It (1+1)
B 2 4
B 4

1
=l=x=

2
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205

207

208

Since, line makes an obtuse angle, so we take

. 1
2

. D. t. . 1 1 1

S plrection cosines are > ) \/7, 2

(@)

LetF = xi+ yj + zk

anda = al + bi + ck, where a, b, ¢ are constant.
Now, |r|2 — 2F-3+p =0

= x2+y?+z2-2(ax+by+cz)+p=0
Which represent a sphere,

Where radius= /a? + b2+ c2 —p =

+ve [+ [d]? > p]

(b)

The image of the point (x4, y;,21) in the plane

ax+by+cz+d=0is
x—xlz)’—)’1:z—51

a b c
_ —2(axy + by, + ¢z +d)
B a?+ b2+ c?
A
B
x=1 y-3 z—-4 2(2—3+4+3)
2 -1 1 6
Therefore, image of the pointis (-3, 5, 2)
(a)

Let D be the foot of the perpendicular and let it
divide BC in the ratio 4 : 1. Then, the coordinates
of D are

3A+4 51+7 31+1
<A+1’A+1’A+1>
Now, AD L BC
= AD-BC =0
> —-2214+43)-2054+7)—-4=0=21=-7/4
So, the coordinates of D are (5/3,7/3,17/3)
(9
Leta, b, c be the direction ratios of required line.
~3a+2b+c=0anda+b—2c=0

a b c
— = =
—-4—-1 1+6 3-2
a b c
S — === —
-5 7 1

In order to find a point on the required line we
put z = 0 in the two given equations to obtain,
3x+2y=5andx+y =3

=~ Coordinate of point on required line are
(-1,4,0)

Hence, required line is

209

210

211

212

x+1 y—-4 z-0
-5 7 1
(@)
Let the coordinate of a point Q on x-axis be
(a,0,0)
- Distance, PQ
= (a—a)2+ (b —0)2+ (c — 0)2
(d)
Let the vertices 4, B, C, D of quadrilateral be
(%1, Y1, 51), (X2, Y2, 22), (%3, 3, 33) and
(x4, V4, 24) the equation of plane PQRS be
u=ax+by+cz+d=0
Letu, =a,x +b,y+c,z2+d

Wherer =1,2,3,4
Then 4P .BQ.CR DS

(1 (-

"PB QC RD SA
(@)

The vector equations of the given lines are

F=a +Ab,and? =a, +ub,

Where,

a; =1+ 2j+ 3k, b, = 20+ 3] + 4k

@, = 20+ 4 + 5k, b, = 30 + 4] + 5k

|tk )

by Xby,=12 3 4|l=-1+2j—k
3 4 5

=(+2/+2k) (-i+2/-k)

=1
- Required 5.D.= @ - ai) . (_,bl X by)|
|by X by
-t _1
TVita+1 V6
(a)

Given, equation of sphere is

3
x2+y2+zz—x+2y—22+§=0

The centre of sphere is (%, -1, 1).
The plane x + ¥ + z + a3 = 0 will touch the

sphere, if

l_1+1+aV3 1 3

2 = [-+1+1--
Vi+1+1 4 2

1 3
:>a\/§+§=i§ =a/3=1-2
2
V3

= a =

1
\/gr
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214

215

216

(@)
D divides BC in the ratio = AB : ACi.e.3:13

Therefore, coordinates of D are
<3x—9+13x53x6+13x3

3+13 ’ 3+13 '

3><—3+13><2>
3+13

<19 57 17)
°“\8 16’16

(9
The equation of a plane through the line of
intersection of the planes
ax+by+cz+d=0anda'x+b'y+c'z+d =
Ois
(ax+by+cz+d)+Ala'x+b'y+c'z+d)=0
S>x(a+Aa)+yb+Ab)+z(c+Ac)+d+
Ad' =0 ..(0)

This parallel to x-axis i.e.,% =

4
0

S IN

21+ (a+21ad)+0b+2b)+0(c+Ac)=0
=>/1—i,
a

Putting the value of 1 in (i), the required plane is
y(a'b—ab")+z(a'c—ac’)+a'd—ad =0

(b)

We have, ¢ = 45° and 8 = 60°

Suppose OP makes angle y with OZ. Then,
cos?a + cos? f + cos?y =1

(F) +) +eostr=
= |— - cos‘y =
v2) T \z Y
) 1 1
= Cos y=Z=>cosy:i§=>y=60°,120°

(@)

As E + % + f =1 cuts the coordinate axes at

A(a,0,0),B(0,b,0),€(0,0,c)
Since, distance from origin = 1

1
= =1
1 1 1
az ' p2 " c2
1 1 1 )
:;4_?-'—6_2:1 (1)

~ Centroid P(x,y,z)
(a+0+0 0+b+0 0+0+C)

3 3 7 3
a b c (i)
—Y = — = — == .
X 3,31 S'Z 3 11
From Egs. (i) and (ii),
1 N 1 _
9x2 ' 9y2 ' 9z2
1 1 1 )
=>x_2+ﬁ+?=9=k (glven)
=k=9

217

218

()
Equation of plane containing the lineg = g = Z is
a(x—0)+b(y—0)+c(z—-0)=0 ..»0)

and 2a+3b+4c=0 ..(ii)

Another equation of the plane containing the
other two lines is

a;(x—0)+ b (y —0) + ¢c,(z —0) =0 ...(iii)
Also,3aq +4by +2¢; =0

and 4a, + 2b; +3¢; =0

on solving we get

ap by ¢

8 -1 -10

-~ Eq. (iii) becomes

8x—y—10c =0 ..(iv)

Since, the plane (i) is perpendicular to the plane
(i)

~ 8a—b—10c =0 ..(v)

On solving Egs. (ii) and (v), we get

a b c a b c
26 52 —2671 -2 1
~ From Eq. (i)
x—2y+z=0
Alternate

Leta = 2i + 3j + 2k,

b = 3i+4j + 2k and € = 4i + 2j + 3k
ax(bx¢)=@E Ob— (3 b)é
=26(-1+2j— k)

= Direction ratio of normal to the required plane
(passing through origin ) is 1,—2,1

= Equation of required planeisx — 2y +z =10
(d)

Any plane passing through (0, 1, 2) is
ax—0)+b(y—1)+c(z—2)=0
=ax+b(y—1)+c(z-2)=0 ...(i)

Since, it is passing through (—1, 0, 3), we get
—a—b+c=0 ...(i)

Also, Eq. is perpendicularto 2x + 3y +z =5
~2a+3b+c=0 ..(iii)

On solving Egs. (ii) and (iii), we get

a b ¢
-4 3 -1
~From Eq. (i)
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221

222

223

—4x+3(y—-1)—-1(z-2)=0
=4x—-3y+z+1=0
()
Let PQ be the shortest distance vector between [;
and l,. Now, [; passes through 4,(a;) and is
parallel to Bl and [, passes through 4,(a;) and is
parallel tof)z. Since, PQ is perpendicular to both [;
and [, it is parallel to Bl X f)z

Ay(ay)

P
h

[

Ay ay)

Q
Let 1 be the unit vector along PQ

. byxb
Then, n= _,1—_,2
[ by X by|

Let d be the shortest distance between the given
lines [; and [,

|PQ| =dandPQ=d i

Next PQ being the line of shortest distance
between [; and [, is the projection of the line
joining the points 4, (a;) and A,(a,) on fi

PQ| = [A/A; - |

(@, —a,) by x b,

=>d= = =
|by x b,

(b)
The lines 7 = &+A(5>< ¢)and 7 = b+u(@xad
pass through points @ and b respectively and are

parallel to vectors b X ¢ and € X @ respectively.
Therefore, they will intersect, if

d—Db,bxcand@x d are coplanar
= (@-b)-{(bx&)x@xd}=0
= (@a-b)-{[bédlc—[pécla}=0
= (@a-b)-¢bédl=0
=3 é—bé=0>d-¢=
()

The centre and the radius of given sphere are
€(-1,1,2)

andR =/ (-1)2+ (1)2+ (2)2+19=5

length of perpendicular from centre C on the plan,
—1><1+1><2+2><2+7_4

N A
- Radius of circle = VR2 — d2 = /25 — 16 = 3
(@)
Let [, m, n be the direction cosines of the given
line. Then, as it makes an acute angle with x-axis.

b-c

224

225

226

227

Therefore, l > 0. The lines passes through
(6,—7,—1) and (2,—3,1). Therefore, its direction
ratios are
6—2,-7+3,-1—1or,4,—4,—2o0r,2,-2,—-1
Hence, direction cosines of the given line are
2 2 1
37373
(d)
Here DR’s of line and a plane are
a; =1,b; =2,c; = 2and the planea, = 2,b, =
—landc, = VA.

aia; + b1b, + cic,
Ja? +b? + c2Ja2 + bZ +c?
1 2—2+42VA ’

v sin® =

3 Wita+ava+1+a

= V5+A=2VA

=>)l—5
3

(©
Direction ratio of normal to the given plane is
2, —3, 5 which is the direction ratio of line passing
through (3,0, —4)
~ Equation of required line
x—3 y—-0 z+4

2 -3 5

x=3 -y z+4

2 3 5

(b)

Given line can be rewritten as
1

*Y—3 y—3 z-1

2 a
3
Given plane3x + y + 2z + 6 = 0 is parallel to the

above line

2b
.-.?-3+1-(—1)+2-a=0
=2a+2b=1

3
=3a+3b=§
(a)
Let the equation of plane be
x ¥y, Zz .
—+=+-=1 ...()
a b c

Then, coordinates of 4, B and C are
(a,0,0),(0,b,0)and (0,0,c) rspectively.

abc
The centroid of a A ABC is (§,§, §) but it is given

a 10b _ 1c B 1

"3 3’3 3’3 3
=a=b=c=1
~ From Eq. (i)
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230

231

232

x+y+z=1
(©
We know that the equation of a plane parallel to
x-axis is
by+cz+d=0
Since, it passes through the points (2, 3, 1) and
(4,-5,3)
~3b+c+d=0
and = 5b+3c+d=0
b ¢ d
1-3 -8 14
b c d
—_ ==
-2 -8 14
~ Equation of planeis =2y —8z+ 14 =0
=y+4z=7
(b)
Equation of plane passing through the
intersection of given planes, is
(x+2y+3z+4)+21(4x+3y+2z+1)=0
..()
Plane (i) is passing through the origin ie, (0, 0, 0)
244 1=0=> 1=—-4
On putting the value of 4 in Eq. (i), we get
(x+2y+3z+4)—4(4x+3y+23+1)=0
= —15x - 10y — 53 =0
=>3x+2y+3=0
(@)
Since the required plane contains the line
# = 2i + A(j — k) and is perpendicular to the
plane 7 - (i + k) = 3. Therefore, it passes through
the point @ = 27 and is parallel to the vectors
b= j—kandé =1+ k. Hence, it is perpendicular
to the vector
Ai=bxé=(G-k)x(+k)=i—-j—k
Therefore, the equation of the required plane is
F—-a)-n=0
=>@F-20-(i—-j-k)=0
>7-(i—j-k)=2
(©

Let the point R divides the line joining the points

P(2,4,5) and Q(3,5, —4) in the ratio m: n Then,

] /3m+2n 5m+4n —4m+
the coordinate of R is ( , ,

m+n m+n m +

For yz-plane, x-coordinate will be zero.
~3m+2n m =2
" m4n n 3
Alternate The ratio in which yz-plane divides the
line segment = —x;:x, = —2:3
(@)
Given, planes are 2x + y + 2z +§ =0

235

236

237

238

239

and 2x+y+2z—-8=0
5
2-(-8) | 7

~ Distance = [(—=——=| ==
VZ i1t 22| 2
(@)
Equation of plane passing through the point (1, 2,
3)is

Alx—1)+B(y—-2)+C(z—-3)=0 ..(0)

Since, plane (i) is parallel to plane x + 2y + 5z =
0

>A=1,B=2C=5

Putting these values in Eq. (i), we get
(x—1)+2(y —2) +5(z — 3) = 0is the required
plane

(b)

Required circle is intersection of sphere
x2+y2+2242x—2y—42z—-19=0

and planex — 2y +2z+8=0

Centre of sphereis (—1, 1, 2)

P =length of the perpendicular from,

(—1,1, 2) to the plane

_—1-2+4+8

VIt 4+4

=3

| wl©o

R =radius of sphere

=V1+1+4+19=5

Radius of the circle = y R? — P?
=V25-9=4

(d)

Distance of point P(2, 6, 3) from origin
OP =/(0—2)2 + (0 — 6)2 + (0 — 3)2
—ViT3679=7

Now, DR’sof OP =2-0,6-0,3—-0=2,6,3
=~ DC’s of OP are 3,9,3

777
~ Equation of plane in normal form is
Ix+my+nz=p

2 6 3
:>7x+7y+7z=7
= 2x + 6y + 33 =49
(o)
Now, AB=+/324+0+32=+/18

CA=+V16+4+16=6

and BC =V1+4+49 =54

 AB? + CA? = BC?

~ AABC is right angled triangle, right angled at,
A.

Thus, 2 A = 90°

(b)
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The vector equation of the line joining the points
i —2j+ kand —2j + 3k is
F=(0-21+k)+A(-t+2k) ..()
Using7-(@xb+bx¢é+Exd) = [db ] the

vector equation of the plane through the origin, 4

and 21 + k

7-(4i—8k)=0 ..

The position vector of any point on (i) is
(i—27+k)+A(—i + 2k)

If it lies on (ii), then
{G-27+k)+2(-t+2k)}-(4i—8k)=0
=2 —-4-201=0=>1=-1/5

Putting the value of 1 in (i - 2]+ 12) +

/1(—? + 212), we get the position vector of the
required point as % (6i — 107 + 31})

(d)

Given equation of sphere are
x2+y?+z2+2x+2y+2z=2

Whose centre is C; = (—1,—1,—1) and radius
=5

And 2x? + 2y? + 2z2% 4+ 4x + 2y + 4z =0
Whose centre is €, = (—1, — %, —1) and radius

Also, C,C, = /0+§+0=§

C1C; < |y — 1

So, second sphere is completely inside of first
sphere

(b)

v cos?a+ cos? B+ cos?y =1

= €05245° + cos?f + cos?60° = 1

= 23 ==
cos“f 2

=>cosﬁ=iz

= B =60°or120°

(b)

Given, [+m+n =0 ...(I)

and [? + m? —n? =0 ....(~i0)

2w P+m2—(-1-m)?>=0

=2lm =0

=[=0orm=0

ifl=0,thenn = —m

=Imn=0:1.-1

and ifm = 0,thenn = -1

=lmn=1:0:—-1
0+0+1

VO+1+1VO+1+1

s cosO =

1
2

:>(9—1T
3

244 (b)
The given lines are parallel to the vectors
by =i+A—kandb, = A1+ 2] +k
respectively. The lines will be perpendicular to
each other, if
bi-b,=0=>—-1421—-1=0=>1=1
245 (b)
Given equationisx? —5x +6 = 0
=>x—-2)(x—-3)=0
=>x—-2)=0o0or(x—3)=0
Which represents a plane
246 (a)
a,a, + bib, + cicy
Ja? +b? + c2JaZ + bZ +c?
1x1+2x-1+1x1
CVIHA+IVIFI+T
= 0=0°
247 (d)
Given line and plane can be rewritten as
3x-1 y+3 5-2z
3. -1 4
x‘§=y+3= (Z‘g)
1 -1 -2
andx—y—2z=0
here,a; = 1,b; = —1.¢; = -2
and a, =1,b, = —1,¢, = -2
a,a, + bib, + cqic,
Ja? +b? +c2\Ja% + b2 +c2
CIx1+ (1) x(=1) +(-2) x (-2)
B Vit1i+4Viti+4

- sin@ =

-~ sin@ =

6
~Jeve
T

:>9:E

248 (b)
Let AB be the given line and the let its direction
cosines of AB be [, m,n. Then,
Projection of AB on x-axis = AB [ = 12 (given)
Projection of AB on y-axis = AB m = 4 (given)
Projection of AB on z-axis = AB n = 3 (given)
~ (AB)?(I? + m? +n?) =122 + 42 + 32 > AB
=13
Hence, direction cosines of AB are %,%, 13—3
249 (a)
Required DR'sare (3—2,4+1,-1—-1)
ie, (1,5,-2).
250 (b)
Any point on the line
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253

254

x—1 y+2 z-3
3 4 =2

is 3k + 1,4k — 2, -2k + 3).

If the given line intersect the plane 2x — y + 3z —

1 = 0, then any point on the line lies in the plane.

~2Bk+1)—-(4k—-2)+3(—-2k+3)—1=0

= k=3

~ Pointis (9+ 1,12 — 2, -6 + 3)ie, (10,10, —3).

(©

The equation of plane containing the line

x+1 y—-3 z+2.
3 2 1 °

alx+1)+b(y—3)+c(z+2)=0

Alos,—3a + 2b + ¢ = 0 ....(ii)

Also, plane passes through (0,7, —7)

~a+4b —5c =0 ...(iii)

From Egs. (ii) and (iii),

=k [say]

(i)

a_b_c
—-14 —-14 -14
a b c

S — = — = —

1 1 1

(b)

The equation of the plane containing the line

x+1 y-3 z+2
3 2 1 °

ax+1)+b(y—3)+c(z+2)=0
Where, —3a + 2b + ¢ =0 ..(ii)
This passes through (0,7, —7)
~a+4b—-5c=0

From (ii) and (iii), we have

(D)

a b c a b c

= = = - === —
-14 -14 -14 1 1 1
So, the required planeisx +y+z =10

(b)

Let the equation of plane passing through (1, 1, 1)
is

alx—1)+b(y—1)+c(z—1)=0..>0)

~ It is also passing through (1, -1, —-1)

s~ b+c=0..(i)

Since, the Eq. (i) is perpendicular to the plane
2x—y+z+5=0

~2a—b+c=0 ..(ii)
Since, Egs, (ii) and (iii) are identical
a b
“1+1 2-0 -2+40

a b ¢

1 1 -1
~ Required equation of planeisx +y—z—-1=0
()

It is given that the direction ratios of 7 are
proportional to 2, —3, 6. Therefore, its direction
cosines are

255

256

257

258

259

2 =3 6
1—7,m—7,n—7

w7 =111 +m7 +nk)

R 2. 3, 6. . ~
=>1"=21<7l—§]+§k)=6l—9j+18k
()

The line perpendicular to the plane 2x —y + 5z =
4 and passing through the point (—1, 0,1) is given

by
x+1 y—-0 z-1
2 -1 5
x+1 z—1
2 7775
(c)

Radius of sphere is perpendicular distance from
(6,—1,2)to

2x—y+2z—-2=0

12+ 1+4-2

I Varira |

~ Equation of sphere is
(x—6)2+ @+ 1D*+(z—-2)2=25
= x?+y24+2z2-12x+2y—4z+16=0

(b)
Let P(F) be any point on plane
Clearly ¥ — @ will be in linear combination of

b—3and¢-3a

= F—a,b —a ¢ — 3 will be coplanar
= @E—2)-{(b-3)x(€-3a)}=0
> (f—-a) {bxcé+axb+éxal=0

=i (bxé+eéxa+axb)=[abc]

(b)
Since, the given plane are
x—cy—bz=0

cx—y+az=0
andbx+ay—z=0
passes through a line

1 —c -b
.lc =1 a|=0
b a -1

= 1(1-a?*)+c(—c—ab) —b(ac+b) =0
=1-a?>—-c?—abc—abc—b*>=0

= a’?+b%?+c?+2abc=1

(o)

Let the verities of triangle be A(a,0,0), B(0, b, 0)

and €(0, 0, ¢) and the equation of plane is

x y z
—+=+==1 ..(i
- p O

b
*» Centroid of AABC is («, B,Y)
. a +0+0 _
- 3 =
= a = 3a
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262

264

265

Similarly, b = 3f3 and ¢ = 3y
=~ From Eq. (i),
z

()

We observe that the line given in option (a)
passes through (1, —2, 3). Also, it is normal to the
plane2x + 3y +z =10

(d)

The shortest distance between the lines

x—3 y—-8 z-3

3 -1 1
ﬁ = y_+7 = ﬂ 1 i
And — == . is given by
a-a' p-p' y-v'
l m n
Shortest distance = —4 m n
6 15 -3
3 -1 1
J=4=22+ (12 +3)7 + (6 - 3)?
270
=——=+270=3v30
V270
(b)

Equation of sphere OABC is
x2+y?+z2—ax—by—cz=0

Where /@ =2k

= a2+ b%+c?=16k? ..(0)
Let (a, f,7) be the centroid of the tetrahedron

OABC,then a = %,B = g,y = E
From Eq. (i), a® + % + y? = k?
Locusis x? + y2 + 32 = k?
(b)
Let DR’s of required line be a, b, ¢
According to given condition,
a()+b(-1)+c(2)=0
=a—-b+2c=0 ...(0)
and a(2) + b(1)+c(—-1) =0
=2a+b—-c=0 ..(i0)
From Egs. (i) and (ii),

a b ¢
1-2 441 1+2

_ a _b_c
5 3
’s

1 3

~ Required DC
1

5 3

= ,n

are

I=-—

266

267

268

269

270

5 3

— =—,n=

= ,m
V35 V35

V35
(b)

The shortest distance, between two lines is
Xp—=X1 Y2—YV1 21— 23
a by C1
a; b, C2

V(bic; — byci)? + (craz — a163)? + (ayb; — by ay)?

. . x+1 z X +2 z—1

Given linesare — =2 = Z gndZ =222 =2
12 6 -1 6 6 1

1 -2 1
12 6 -1
_ 6 6 1
J(6+6)2 + (=6 —12)2 + (72 — 36)2
1(6 + 6) + 2(12 + 6) 4+ 1(72 — 36)
- V144 + 324 + 1296

2

5=
(©
The position vectors of two given points are
Gd=1—j+3kandb = 3{+ 3] + 3k and the
equation of the given plane is
7-(51+2f—7k)+9=0o0r,7-A+d=0

We have,
a-n+d=(G—-7+3k)-(50+2/—7k)+9
=5-2-214+9<0

and,b -7 +d = (3 + 3/ + 3k) - (50 + 2/ — 7k) +
9

=154+6—-214+9>0

So, the points @ and b are on the opposite sides of
the plane

(9

Clearly point (2, —1, 2) lies on the line as well as
plane

-~ Required distance of point (-1, =5, —10)

= (=1-2)2+ (=5 +1)2 + (=10 — 2)2

=9 +16 + 144

=169 = 13

(b)

DC's of AB

_ 1 4 3
VIZ +47 + 32 V12 + 47 + 32 V12 + 47 + 32
1 4 3

 V26'V26 V26

(@

By solving two equations, we get

(L, my,ny) = (2V2 -3 -+2,1)

(I, my,mp) = (—2v2 — 3,4/2,1)

Now, cos 8 = ’(m’3)(2‘/72+3)‘ﬁ£‘5)“(”
[ (2v2-3)+(—v2) +12 ‘

x ) (-2v2-3)"+(2) "+
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271

272

273

274

276

= cosO =0°

= 9=E

=~ The angle between them is %
()
Centre of a given sphere is (3, 6, 1).
Since, one end of diameter are (2, 3, 5) and let the
other end of diameter are («, 3, Y), then
a+2 B+3 y+5
; ~ g e =t
= a=4, =9 and y=-3.
(b)
Since, point Q is the image of P, therefore PQ
perpendicular to the plane
xX—2y+5z=6
-~ Required equation of line is
x—2 _y- 3 z—4
1 -2 5

(d)
0P~ ET @@ = VIa

1
DCsofOParef \F N

Equation of plane is

x+y+z=3a
X, Y. 3

3a 3a 3a
-~ Intersection on axes are 3a, 3a and 3a
respectively

=1

1
+_ -

Sum of their reciprocals = — Lyl
3a 3a 3a

(c)
Let [, m,n be the direction cosines of OP.ltis
given that [ = 45°

1 o_ 1
—Eandm—cos60 =3

1 1
.-.12+m2+n2=1=>§+z+n2=1=>n=i

N =

Now,?=|?|(li+mj+nl?)
1 ~ ~
:>F=12(—i+“ k)—6\/§l+6 6k
vz T2’
(b)

Let OA4, OB, OC be the sides of a cube such that
OA=0B=0C=a

OA=0B=0C=a
Z
C (0,0.a) G{a0,a)
)
COSLl8 T Ef |a@oo
F <t
(0.,2.3) / (a.a.a)
/
/ 8(0,a,0) D (a,a,0)
y»‘
~ Direction ratios of OE are (a—0,a-—
Oiea a a

277

278

279

280

~Direction cosines of AF are (? L %)
Similarly, direction of AF are ( % \/—1_ \/—1_)

~ Angle between OE and AF is

1 1 1 1 1 1 1 ] 1 (1)

cos cos | =
VBV VB V3 B3 3

(9

*» Midpoint of line joining (2,3,4) and (6,7,8) is (4,

5, 6). This point is satisfied by one of the option

ie, x+y+z—15=0

(d)

Equation of the plane passing through P(3, 8, 2)

and parallel to

3x+2y—2z+15=0is

3c—3)+2(y—8)—-2(z—-2)=0

=3x+2y—2z—-21=0 ...(0)
Given line is
x—1 y—-3 z-2

= = 3 =7 [sal

Any point of the line is

Q@2r+1,4r +3,3r +2)

This point is lies on the above plane

~3Qr+1)+20M4r+3)—23r+2)—21=0

=8r—-16=0=>r=2

-~ Coordinate of Q(5,11, 8)

~ Distance between P and Q

=J(5-3)2+ (11 -8)2 + (8 — 2)2

=v4+94+36=7

(a)

Given, [+m+n=20

andlm =20

= Eitherm =0 orl =0

If I = 0,then put in Eq. (i), we getm = —n

~ Direction ratios are 0, —n,nie, 0,—1,1

If m = 0, then putin Eq. (i), we getl = —n

~ Direction ratios are — n,0,n,ie,—1,0,1
OX(-D+(-1)x0+1x1

()

s~ cosB =
VJOZ + (—1)2 + 12 /(-1)% + 0% + 12
_ 1
T2
= 0= -
3
(@)

Since, it is given that line makes equal angle with
the coordinate axes

~sl=m=n

We know, 12 + m? +n? =1

=32=1

=>[?2==
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282

283

284

287

=>1[=

(b)
The straight line joining the points (1,1,2) and
(3,—-21)is

x=1 __y-1_ z-2

ZeXi=Tior (say)
~ Pointis (2r + 1,1 — 3r,2 — r) which lies on
3x+2y+2z2=6
~3Q2r+1)+2(1—-3r)+2—-r=6

>r=1

Required points is (3,—2,1)

(b)

Given that, A(5,—1,1),B(7,—4,7),C(1,—6,10)
and D(—1,-3,4)

Now, AB = /(7 —5)%2 + (=4 + 1)2 + (7 — 1)2
=V4+9+36=7

BC =/(1-7)2+ (—6+4)2 + (10 — 7)2
=V36+4+9=7

CD =+/(-1—-1)2 + (=3 +6)2 + (4 — 10)2
=V4+9+36=7
DA=\(5+1)2+(-1+3)2+(1—4)?
=V36+4+9=7
~AB=BC=CD=DA=17,

Also, AB-BC+0 (These are not perpendicular)
~ ABCD is not square. It is rhombus

(b)

The coordinate of P are

<3A+2 50+ 2 6A+4>

A+1 A+1"A+1

P(x.y.2)
1

(neglect - ve sign)

sl

=r

0(2,2,4) R(3,5,6)

Since, the projection of OP on x-axis is
3A+2 13

A+1 5

= 154+ 10 =132+ 13

= A==

2
(b)
Since, direction cosines of two lines are
proportional to (2,3, —6)and (3, —4,5)
[2x3+3x(—4) —6x5]|
V22 +32 + (—6)2,/32 + (—4)% + 52
_ [6 —12 — 13|

< COS =

V49+/50
18vV2

— -1
= 0 = cos < 35 >

(d)
Here,a; =2, by =—-1,¢, =1
and a, =1,b, = -2,¢c;, =1

288

289

290

291

. e_(2><1)+(—1><—2)+(1><1) _E
S T AT irivitatd "6
()

If (3,4,—1) and (—1, 2, 3) are the end points of a
sphere, then the length of diameter

3,4,-1) (-1,2,3)

d=+(-1-3)2+2-4)2+ 3 +1)2
=V16+4+16

=V36=6

. d 6
So, radius, r ==-=-=3

2 2
(b)
OA = 4i + 7j + 8k, OB = 2i + 3j + 4k
A

B D C

And OC = 2i + 5 + 7k,
~ AB = —2i — 4j — 4k
= |AB| = 6
AndAC=-2i-2j-k
= |AC| =3
Now, AD =
—4i — 4§ — 2k - 2i

3
= AD = - (—6i — 8j — 6k)
Hence, the length of internal bisector of
LA = %m
(a)

The distance from origin (0, 0, 0) to the plane
6x—3y+2z—14=0is
g= 16(0) —3(0) +2(0) — 14| )

V36 +9+4

2AC+AB

g

= AD =

()

From the figure

C(st ¥3, Z3)

(0, m, 0) (0, 0, n)

B | A
(X2, ¥2,22)  (1,0,0) (X15Y1521)
Xy +x, =2Ly; +y, =0,z +2, =0,
Xy +x3=0,y, +y3 =2m,z, +2z3 =0,
and
x1+x3=0,y1 +y3 =0,

zZ1+2z3=2n
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293

294

295

On solving, we get the coordinate are
A(l,—m,n),B(l,m,—n) and C(—1l,mn).

) AB? + BC? + CA?

T 124 m2+n?

_ (4m? + 4n?) + (41% + 4n?) + (41 + 4m?)
B 12 + m? +n?

(d)
The direction ratio of the line are
a, =2,by =5¢,=4
Anda, =1,b, =2,c;, = -3
a.a; + b1b, + c1c,
Ja? + b? + c2\/a2 + b? + ¢2
21+52+4(-3)

V22 52+ 4217 + 22 + (—3)2

s cosO =

) (2+10 —12)
= 0 = cos™!
V4+25+16V1+4+9
= cos™1(0)
= 0 =90°
(d)

Let the equation of plane be,
alx—1)+b(y+2)+c(z—1)=0
Which is perpendicular to 2x — 2y + z =
Oandx—y+2z=4
~2a—2b+c=0anda—b+2c=0

a b c

- — = — = —
-3 -3 0

1 1 0
~ The equation of plane is,

Ix—-1D+1(y+2)+0(z—-1)=0

=x+y+1
o . 1+ 2+
= 0, its distance from the point (1,2, 2)is ———
V2
=2V2
(d)

The required line passes through the point

i + 3j + 2k and is perpendicular to the lines
F=(0+2]—k)+ 202 +j+k)

and, 7 = (20 + 6] + k) + u(i + 2f + 3k)
Therefore, it is parallel to the vector
b=(20+]+Fk)x (i+2f+3k) = (i + 5] + 3k)
Hence, the equation of the required line is

7= (i+3j+2k) + 2 (1 —5j + 3k)

=7 = (i + 37 + 2k) + 2(—i + 3/ — 3k), where
A==

()

*+ Direction cosines

of OP are (1 _2,_?2),21150 OP=r=3

3’3
Now, point P is given by P (lr, mr, nr)

296

298

299

300

_ N 2 2
ie.PGuy2) = P5®=(5)3(-3)3]
=P(1,-2,-2)

(a)

Giventhat,l+ m+n=20
AndIlm =0 ..(ii)
~FromEq.(i)=>1l=—-(m+n)
And from Eq.(i)= —(m+n)m =0
> —-(m?>+mn)=0
>m?+mn=0
>m=0m+n=0
Ifm=0,l+m+n=20

l m n
Then,—11 ==

(D)

[from Eq. (i)]

0o 1

Andifl+m+n=20

Then 2 =12 -z

0o -1 1

~(lymy,ny) = (=1,0,1)

And (lz, my, nZ) = (OI _1, 1)

- Angle between them is given by
0+0+1

VitO0+IVo+i+1

3

cosf =

(b)

Given equation can be rewritten as
2x—y)A+(—y+32z)=0

So, it is clear that the equation of the plane passes
through the intersection of planes 2x —y =
Oandy—3z=0

(a)

Given equation of sphere is
x2+y2+z22—x—-2y—-32z=0

cenweis (4,1.2)
~ Centre is 513

~» Radius = \/(%)2 + (12 + @)2 —0= g

1
2

(b)

Let the planeg + % + % = 1 meets the coordinate
axes at 4, B and C, the coordinates

of the centroid of AABC are (g,é,s)

3°3

Gi 2 1b_2c
1ven,3 3=23
=a=3,b=6c=9

Hence, the equation of the plane is
P A
3'6 9

=3
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303

304

305

(d)

Let A(0,7,10),B(—1,6,6) and C(—4,9,6)

Then, AB = /(=1 — 0)2 + (6 — 7)% + (6 — 10)2
=V1+1+16=V18 =32
BC=(-4+1?+(9—-6)2+ (6 —6)2

— T 9F0 = VI8 =3V2

AC = /(=4 —0)2+ (9 — 7)2 + (6 — 10)2
=V16+4+16 =36 =6

Clearly, AC? = AB? + B(C?

Hence, triangle is right angled. Also, AB = BC

=~ Triangle is right angled isosceles

(a)

Let the direction cosines of the line L be [, m, n.
Since, the line intersect the given planes, then the
normal to the planes are perpendicular to the line
L

- 2l+3m+n=0 ..()

andl+3m+2n =0 ..(i0)

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

l_m_n_k (say]
3~ 33 B¥
We, know, 2 +m? +n®=1

~ (Bk)2+ (-3k)?+ (Bk):=1

=>k=—2

3v/3
1

wl=—=cosa=

V3
()

Let the vertices of AABC are A(1,2,3),B(2,5,—1)
and C(-1,1,2)
Area of triangle = % |A—B) X R|

i j k
22 =% Y271 Z27 %
X3 —X1 Yz3—)Y1 33— 31
Here ,(x1,¥1,21) = (1,2,3), (x2,¥2,22) = (25,—1)
And (x3,y3,23) = (—1,1,2)

L
V3

i E
~Area oftriangle=5 1 2 -4
-2 -1 -1

1 -
=5 1(=7i+ 9 +5K)]

O OF + 67
= %\/4—9 + 81+ 25
V55

()
We know that the angle between two planes
ax+byy+cz+di =0

sq unit

306

307

308

And ayx + b,y + ¢33 + d, = 0 is given by

a|ay +b1b2 +C1C2 (i)
et [az ozt

From the given equations of planes on comparing

cos O =

both with standard equation of plane

ie,ax + by + cz + d = 0 respectively, we get

a,=1,b1=2,c,=2

Anda, = —5,b, =3 andc, =4

On putting these values in Eq. (i), we get
1x(=5)+2x3+2x4

VT2 + 22+ 22/(—5)2 + 32 + 42
—5+6+8 9 3 32
V9450 3v50 5v2 10

B (3\/§>
= CO0S

10
()
LetA=(3,4,5),B=(4,6,3),C =(-1,2,4),D =
(1,0,5)
ForAB,x, —x1 =4—-3=1y,—y;=6—4=2
Zy—2,=3—-5=-2

cos O

2 -2 1
Letl,m,n for CD are 335

= Projection of AB on CD = Y,(x; — x1)
= (32 ()
E 3 3) 2

(a)
Given lines can be rewritten as
x—1 y+3 z-1

T S W
x—0 y—-1 z-2 t
and ——="——-="3=3
Since, two lines are coplanar.
1-0 -3—-1 1-2
1 —A A |=0
1 2 -2
1 -4 -1
=1 -2 A|=0
1 2 =2

=122 -20)+4(-2-)-12+1) =0
= —8—-41-2-A=0
= A==-2
()
The direction ratios of given plane are (1,2,2) and
(=5,3,4).
The angle between two planes is given by

_1< 1(=5) +2(3) + 2(4) )
0 = cos

Vi+4+4V25+9+16

= cos‘l(

9
3-5\/7)
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310

311

= cos‘1<

(b)
The equation of a plane passing through (2, 3, 1)
is
alx—2)+b(y—-3)+c(z—1)=0 ..(0)
It passes through (4, —5, 3) and is parallel to x-
axis
2a—8b+2c=0
and,aX14+bx04+cx0=0

a b ¢ a b c

3v2
)

0 2 8 0 1 4
Substituting the values of a, b, ¢ in (i), we get

y + 4z = 7 as the equation of the required plane
(9

Given lines are

l+m+n=0 =1l=—-(m+n) ..»0)

and mn — 2In+Iim = 0 .....(ii)

= mn+2(m+n)n— (m+n)m =0 [from Eq.

M]
= mn+2mn+2n?—m? —nm=0
n\? 2n
=2(—) +—-1=0
m m
This is quadratic equation in (2),
m
nn -1
2= (iii)
myms, 2
ny Ny .
[where —,— are the roots of the equation]
my mp
From, Eq, (i)
m=-(n+1)

On putting in Eq. (ii), we get
—n+Dn-2ln—-Iln+0)=0
= ’+4ln+n*>=0
1\ 4l
= (—) +—+1=0
n n
L,
nin;

=1

(iv)
Lol :
[where —,— are the roots of the equation]
ny np
~ From Egs. (iii) and (iv)

Ll = —§m1m2 =nn;

Lil, mm, mnn,

T -7 — 1 =k [say]

NOW,l1l2+m1m2=k_2k+k=0
~cos0=0 = 6=90°

(<)

cos 2 o + cos 2B + cos 2y + sin? « + sin?B + sin?y
= (cos 2a — sin?a) + (cos 2B — sin?p)

+(cos 2y — sin?y) + sin? a + sin?p + sin?y

312

313

314

315

316

= cos? a + cos?B + cos?y
=1
(a)
Equation of plane passing through (2,—1,—3) is
a(x=2)+b(y+1)+c(z+3)=0..00)
Now, given lines are parallel to it.
~3a+2b—4c=0..(ii)
and 2a — 3b + 2¢ = 0 ...(iii)
Elimination of a, b and c from Egs. (i), (ii) and
(iii), gives
x—2 y+1 z+3

3 2 —4 =0

2 -3 2
= (x-2)4-12)- @y +1)(6+8)
= 8x+14y+13z+37 =0

(a)
DR'sof AB = {(3—2),(5—-3),(-3+ 1)}
={1,2,-2}
DR’sof CD = {(3—-1),(5 -2),(7 - 3)}
={2,3,4}
~ Angle between AB and CD is given by
a,a; + biby + ¢,
Ja2 + b? + c?\/a? + b2 + 2
1X2+2X3+4x%x(-2)
C V1+4+4VE+9+16

i
= 0==

2
()
Since, 12+ m? +n? =1
= 0520 + cos?B + cos?0 =1
[~ 1 = cosH,m = cos f3, given]
=> c0s%0 + cos?p
But sin?p = 3sin? @
~ 3sin?0 = 2cos?0
= 3 =5 cos?0

cos O =

= c0s%0 ==
cos =

(b)

Equation of plane containing the line of
intersection of planes is
x+y+z—-6)+A2x+3y+4z—-12)=0
Since, it passes through the point (1, 1, 1),
~(1+1+1-6)+2(2+3+4-12)=0
= -3+A(-3)=0

= 1=-1

Hence, required equation of plane is
x+y+z—-6)—(2x+3y+4z—-12) =0
ie, x+2y+3z=6

(d)

Let the point in xy-plane be P(x;, y;,0). Let the
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318

319

320

given points are A(2,0,3)B(0, 3, 2)

And €(0,0,1)

According to the given condition,

AP? = BP? = CP?

f(q =224+ yE+9=x+(y;—3)* +4
=xt+yi+1

From Ist and [Ind terms,

X2+ 4—4x;+yi+9=x}+y? -6y, +9+4
= 4x; — 6y, =0 .....(0)

From IInd and IlIrd terms,

x2+yi+9—-6y, +4=x}+y2+1

=6y, =12 = y; =2

On putting the value of y; in Eq.(i), we get x; = 3
Hence, required point is (3, 2, 0).

(@)

Equation of any plane passing through (-7, 1, —5)
is

ax+7)+b(y—1)+c(z+5)=0 ...
The DR’s of normal to above plane are
a= -7, b=1,

~ From Eq. (i) we get
-7x+7)+1(y—-1)-5(z+1)=0
=7x—y+5z+75=0

(b)

Equation of plane through (1, 2, 3) is
alx—1)+bly—2)+c(z—3)=0 ..(0)
[t passes through (—1,4,2) and (3, 1,1), so
—2a+2b—c =0 ..(ii)

And 2a — b —2c =0 ..(iii)

®

c=-5

From Egs. (ii) and (iii),
a b ¢
-5 -6 =2

~ Equation of plane is
—5x—6y—2z+5+12+6=0

= 5x+6y+2z—-23=0

(b)

Since, the line passing through the points
(4,—1,2) and (-3, 2, 3). So, the DR’s of the line is
(4+3,-1-2,2—13)ie, (7,-3,—-1)

Since, the line is perpendicular to the plane
therefore DR’s of this line is proportional to the
normal of the plane.

-~ Required equation plane is
7(x+10)—-3(y—5)—1(z—4)=0
=7x—3y—z+89=0

(b)

The given line is parallel to the vector

1 = i — j + 2k. The required plane passes through
the point (2, 3, 1) i.e. 2{ + 3j + k and is
perpendicular to the vector ## = i — j + 2k. So, its

321

322

323

324

325

equation is

{f-(t+37+k)}-{i—-j+2k}=0
=>7-(I+j+2k)=1

(@

Direction ratio of the line joining the points

(2,1,—-3) and (—3,1,7)are (aq, by, cq)ie,

(=5,0,10)

Direction ratio of the line parallel to the

x-1 'y ﬁ

line— ==
3 4 5

are (aZI bZI CZ)iel (3: 4; 5)
Angle between two lines given by
a1a, + b1b2 + C1Co

Jaz +b%+c?.Ja + b2 +c2
(-5%x3)+(0x4)+(10x5)
V25 +0+ 1009 + 16 + 25

35

25vV10

= 0 =cos™! (%)
()

The centre of the given sphere is C(—2,1,3). The

distance from the centre of sphere to the plane
_|—2x12+4><1+3x3—327|

B V144 + 16 + 9
—24 4+ 4+49—327
| |=26

V169

~ Shortest distance
=26—-v4+1+9+155 =13

cosO =

. COS

(0)

DC'’s of line

=( 12 4 3 )
V127 + 47 + 3% V122 + 42 + 32 V122 + 42 + 32

_(12 4 3)

~\13’13"13

(0)

Since, the centre of sphere x? + y? + z2 — 2y —
4z — 11 = 01is (0, 1, 2) and radius is 4

Distance of a plane x + 2y + 2z — 15 = 0 from (0,
1,2)

6N

~—""
Cj0+2+4—15] 9
 Jit+4+4 3

Now, NP =VOPZ — ON?
B =69 =7
- Radius of circle = V7

(b)

Let D be the foot of perpendicular drawn from
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326

327

328

329

330

P(1,0,3) on the line AB joining (4,7,1) and (3, 5,
3)
If D divides AB in ratio A: 1, then the coordinate of

D

_ (3A+4 5147 3A+1) )
TN+ A+ A+

, 2043 5147 -2
DR’s of PD are a1 ae1 11
Dr’s of AB are —1,-2, 2
* PD is perpendicular to AB

o (2A+3) 2(54+7) 4

_ =0
A+1 A+1 A+1
-7
A=—
- 4T
On putting the value of 4 in Eq. (i), we get the
. 57 17
point D (3,5,
(b)

r=(0-j+k)+ctdi+j-k
=1+i-A-tj+(1-pk
Alsor-(i+j+k)=5
>0+t)-A1-)+(1-t)=5
=>14+t=5=t=4
AF=(1+4i-1-49j+(1 -4k

=5i+3j -3k
(9
Equation of any plane passing through (a, b, ¢) is
adx—a)+b'(y—b)+c'(z—c)=0..>0)
DR’s of 0A = (a, b, )
Since, plane (i) is perpendicular to the line OA,
therefore its
DR’s is proportional to (a, b, ¢)
~ Required equation of plane is
ax—a)+b(y—b)+c(z—c)=0
(©
The required line passes through (—1, 2, —3) and
is perpendicular to the plane 2x + 3y +z4+5 = 0.
Therefore, it is parallel to the normal to the plane
whose direction ratios are proportional to 2, 3, 1
Hence, direction ratios of the line are proportional
to 2, 3, 1 and so its equation is
x+1 y—-2 z+43

2 3 1

()
In a given options, only option (a) satisfies the
given equation of line.

()
cos 0 = |l;1, + mym, + nyn,|
V3 V3 1 1 V3 (-3
=l —x—+-x-+—x|—
4 4 4 4 2 2
_|3+1 3
116 16 4

331

332

333

334

335

Given lines will be perpendicular, if
—3x3k+2kXx14+2Xx-5=0=>-7k—-10=0

. 10
>k=——
7
(9
The centre of sphere isG, 0,— %)
1 1 V10
and radius 2 + 2 + >

distance from centre of sphere to the given plane
1,1
|2ttt 3
JTtiri| V6

. . ,10 9
So, radius of circle= <

=1
(b)

. aia, + b1b2 + C1Co
sin@ =

Ja? +b? + c2JaZ + b2 +c2
2X34+3x2—-—4x%x3

V22 + 32 +42,/(3)2 + (2)% + (-3)?
6+6—12 0
V4+9+16V9+4+9
= 0=0°
(c)
If two lines are coplanar, then
X —=X1 Y2—Y1 Z2—Z3
a by C1
a; b, C2
-1 1 1
1 1 -k
k 2 1
= -11+2k)-11+k»+12-k)=0
= —k?-3k=0
= k=0o0r—-3
(c)

Equation of any plane passing through given line

=0

=0

is
alx—1)+b(y+1)+c(z—3)=0 ..(0)
Above plane is perpendicular to the plane
x+2y+z=12
~a+2b+c=0
Also, normal to the plane is perpendicular to the
line
~2a—b+4c=0
a b c

= = =

8+1 2-4 -1-4
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337

338

339

340

a b <
Y9 275
~29x—-1)-2(y+1)—-5(=z-3)=0
= 9x —-2y—-5z+4=0
na=9b=-2,c=-5

(b)

Plane can be rewritten as

z + 4 + - 1

6 —4 3

-~ Intercepts are 6, —4, 3

(@)

Equation of straight line passing through
(4,-5,—2) and (—1,5,3) is

x—4 y+5 z+2

-5 10 5
x—4 y+5 z+2
— = =
1 -2 -1

(d)
The length of the perpendicular from origin to the
plane is

_ |0 +0+0— 52|
P oti6r 144
_ |—52 4
===
(b)

Since, PA, PB are perpendicular drawn from
P(a, b, c) on yz and zx-planes.
~ A(0,b,c) and B(a, 0, ¢) are the points on yz and
xz-plances.
The equation of plane passing through (0, 0, 0) is
Ax+By+Cz=0
Which also passes through points A and B
~A-0+B-b+C-c=0
andA-a+B-0+C-c=0

A B C
=>bc—0=ac—0 0—ab=/1 [say]
= A = Abc, B = Aac, C =
. Required equation is
bcx + acy —abz =0
(9
Let the equation of the sphere be
x2+y?+z2+24x+2vx+2wz+d =0
Since, above sphere passes through (1, 0, 0), (0, 1,
0)and (0,0, 1)

d+1

SU=V=W=——
2

Let r be the radius of sphere
cri=ut4+vi4+w?—d

_3<d+1>2 J
N 2
—3<d2+2d+1)
T4 3

341

342

343

344

3 (d s 1)2 . 8
T4 3 9
Clearly atd = — %, r? attains minimum and

. 5 2
minimum value of r= = 3

L 2
= Minimum value of r = \/;

(9

We have,
P=A+A-pw+i4+Q=-Di+B-21+2wk
=>7=(0+27+3k)+A(f—-j—-2k) +

,u(—i + ZE) which is a plane passing through

d = i + 2j + 3k and parallel to the vectors
b=1—j—2kand@=—1+2k

Therefore, it is normal to the vector

~

i=bxé=-21—k
Hence, its vector equation is

F—a)-n=0

>7-n=a-'n

57 (=-20—-k)=-2-3

=>7-(20+k)=5

So, the Cartesian equation of the plane is
(xi+yj+zl€)-(22+l§) =5=2x+z=5

(<)

Given, A(3, 1, 2) be the foot of the perpendicular
from B(—2, 1,4)on the plane, then direction
ratios of BA, which is the normal to plane are
(3+2,1-1,2— 4)ie,

(5,0,-2)

-~ The equation of plane is
5x-3)+0(y—-1)—-2(z—-2)=0

= 5x—-2z=11

(<)

The straight line # = @ + 1 b meets the plane

7 -7 = 0 in P for which 1 is given by
(G+25)A=0>1=—o—
b-n
Thus, the position vector of P is

N AT I -
r=a <_,—> [Puttlng the value of A in 7

—

b-n
=d+Ab|

(@)
Equation of plane through (3,2,—1) is
ax—3)+b(y—-2)+c(z+1) =0 ..(Q)
Also, (3,4, 2) and (7, 0, 6) lie on Eq. (i), then
0-a+2b+3c=0 ..Cii)
And 4a —2b +7c =0 ..(iii)
On eliminating a, b, ¢ from Egs. (i), (ii) and (iii),
we get
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346

347

348

x—3 y—2 z+1

0 2 3 =0
4 -2 7
We get, 5x + 3y — 2z = 23
& A=23
(d)

Given lines pass through points P(a;) and Q(a;)

and are parallel to vectors Eand B;respectively
If the lines are coplanar, then

PQ L (b; x by)
= PQ - (b, xb;) =0

= (a3 — a7) - (by X by) = 0 = [a; by by

= [az b b,
(©
th+1—y+3—z+5—l )
et, 3 = 5 - 7 =4 e (D
Any point on the line is (34 — 1,54 — 3,74 = 5)
Again let
x—2 y—-4 z-6 (i)
=3 =g =4 -0

Any point on the line is (u+2, 3pu+4, 5u+6)
For intersection, they have a common point.
~(BA-1)=((u+2),

(51-3) =(@Bp+4),

(74 —-5) = (5u+6)

From first two, we have

w=31-3 ....(ii)

and3u=54-7 ... (iv)

From Egs. (iii), and (iv), we have

1
3B31-3)=51-7=1=>

Point of intersection is

3 5 7

G-13-3375)
1 1 3

=(z-33)

()

Since, cos?a + cos 2B + cos?y = 2

[+ 2+m?+n?2=1]

= 1+ cos2a+1+cos2B+1+cos2y=2

= cos2a+cos2Bf+cos2y+1=0

()

Let the equation of sphere passing through origin

is

x2+y2+ 32+ 2ux+2vy+ 2wz =0

It passes through (0, 2, 0)

“44+4v=0>v=-1

Also, it passes through (1, 0, 0)

~14+2u=0

-1

= =
=5

349

350

351

352

353

And it passes through (0, 0, 4)
~16+8w =>w=-2

-~ Centre of sphere is (—u, —v, —w) = G, 1, 2)
(c)

Let=+2 4221 ...q)
et—+o+-= @
Th 1+1+ _1 (ii)
en—+o+-=- ..
On comparing Egs. (i) and (ii), we get
x =2, y =2, z=2
(a)
We have,
AP = —3i—j + 10k = |AP| = V9 + 1 + 100
=+v110
A A N
v P(-i + 2] + 6k)
T AQ2,3,-4) N g
N A A
6i +3j -4k
Now,

AN = Projection of AP on 61 + 3j — 4k

AP-(60+3f—4k)| |-18-3-40
= AN = - - = = |
|67 + 37 — 4k| V61
=61
# PN =+AP2 — AN2 =110 - 61 =7
()

Given points on the plane are

(a,0,0),(0,b,0)and (0,0,c)

~ Length of intercept with x-axis, y-axis and z-axis
are a, b and c respectively.

~ Equation of the plane isg + % + f =1

(9

Since, the planes 2x — 2y +z + 3 = 0 and 2x —
2y +z+ g = 0 are parallel to each

other.

[ca—cal

/a%+bf+cf

~Distance between them=

Direction ratio of OP and 0Q are (0, 1, 2) and
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355

356

357

358

(4,-2,1)
Let £POQ = 6, then
a,a; + b1b, + c1c,
Ja? +b? +c?\Ja? +b? +c?
0—-2%Xx14+2x%x1 _
VO+1+4Vi6+4+1

cos O

= cos0O =

:9—ﬂ
T2

(d)

Given equation line is
x—1 y—-2 z+43
2 -3 4
Any point on the line isP(24 + 1,—31 + 2,44 — 3)

Since, these point lies on the given plane.
222A+1)+4(-31+2)—-(41—-3)+1=0

=1 [say]

= 1=-
6
R ired _t_P(10 35)
=~ Required point is 3753
(o)
Given lines are
x—1_y—2_z—3_( ) o)
> =3 =2 =r(say) ... i
dx—4_y—1_ (i)
an T =5 =Z ... ii

Any point on the line (i) is (2r + 1,3r + 2,4r +
3,
If they intersect, then the point satisfies the

second line, we get
2r+1—4_3r+2—1

=4 3
z > r +
2r—3 3r+1 1
— = — = —
5 2 r
~ Required point is (—1,—1, —1)
(o)

Clearly in option (a), it is not a sphere as it
contains xy, yz and zx terms. In options (b) and
(d)

uw+vi+w?-c¢2<0

So, option (c) is sphere

(@

aia, + b1b2 + C1C>
w cosB =

JaZ + b2 +c? \Ja + b +c2
1x34+0%x4—-1x%x5 1

 Vi+t0+1V9+16+25 5
1
= 9=‘I‘[—COS_1(—>

5
(b)
Let the point is P whose coordinate are (x, y, z)
and the given points are A(4, 0,0) and (—4, 0, 0)
“PA+PB =10
A=y + 224+ J(x+ D2 Y2+ 52 =

359

360

361

362

10 ...(D)

Also, [(x + 4)? +y2 + z%] + [(x — 4)?> + y% +
z2=16x

And

[\/(x+4)2+y2+zz+\/(x—4)2+y2+z2]
[\/(x+4)2+y2+z2
—Jx =92+ y% +z2]16x

=

NG+ 87 +y2+272 - G- D2 +y? + 22| =

16x .
T ...(ll)

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

16x
—+ 10

24/(x +4)2+y2 + 32 = 0

2 2 2 4x ’
> x+4) +y°+3 =<?+5)
16x% 4+ 625 + 200x
25
= [25x? + 400 + 200x + 25y? + 253z2] — 16x?
—625—-200x] =0
= 9x2 + 25y2 + 2552 = 225
(a)
Plane intercept on x-axis ata = 4
Plane intercept on z-axisat c = 3

=>x2+8x+16+y2+32=

Required equation is f + § =lor3x+4z =12

(d)
Suppose P divides QR in the ratio A: 1. Then,
5A+2 2A+2 —21+1)

coordinates of P are (

A+1 7 2417 A+1
Since, the x coordinates of P is 4
. 51+2 4ol
e, = = =
A+1
So, z coordinate of P is 2231 =~ — _
A+1 2+1
(d)

Given lines can be rewritten as
x—b y—-0 z-d

a 1
x—b y-0 z-d

and =
a 1 c’

These lines will perpendicular, if

aa' +1+cc'=0

(b)

Given two lines 7 = (I + ) + (£ + 2] —

#and r=i+/+u(—i+/—24%) pass through a=r+/
and, are parallel to the vectors b=1+ 2j — k and
¢ = —1 + j — 2k respectively. Therefore, the plane
containing them passes through @ = i + j and is
perpendicular to 7 given by

Page |68



363

364

365

i=bxé=(1+2]—k)x (=i +]—2k)
=—31+3j+3k

Hence, the equation of the required plane is

(?—&)-ﬁ’=0:>?-ﬁ’=&-ﬁ’:>?-(i—j—12)
=0

(b)

Equation of any plane passing through (2, 3, 4) is

Ax—=2)+B(y—-3)+C(z—4)=0 ..(Q)

Plane (i) is parallel to 5x — 6y + 7z = 3

=~ DR’s of this plane is same as the Eq. (i)

ie,A=5B=-6C=7

~5(x—2)—-6(y—3)+7(z—4)=0

~ 5x — 6y + 73 — 20 = 0 is the required plane

()

Centre of given sphere are

C1(=3,4,1)and C,(5,-2,1)

So, midpoint of C;C,

_(5-34-21+1

- ( 2 2 2 )_P(l'l’l)

Now, the plane 2ax — 3ay + 4az + 6 = 0 passes

through the point P.

~2a(1) —3a(1) +4a(1)+6=0

=a=-2

(©

Let the equation of sphere passing through (0, 0,

0) be

x2+y2+ 224 2ux+2vy + 2wz =0

Also, it passes through (0, 2, 0), (1, 0, 0), (0, 0, 4)

366

respectively are
44+4v =0
>v=-1

1
1+2u=0=>u= —3
and 16 + 8w = w = -2
~ Centreis (—u,—v,—w) = (%, 1, 2)
(a)
Herea; = 1,b; = 2,c, =k
anda, =2,b, =1,¢c, = -2
Since, two planes are perpendicular, then
a,a, + byby, +cic; =0
=2-1+1-2-2(k)=0
=k=2

DCAM clqsses

Dynamic Classes for Academic Mastery

Page |69



