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THREE DIMENSIONAL GEOMETRY

1. 1£P(3,2,—4),0Q(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 : 1 internally d) 2 : 1 externally
2. Theradius ofthecircleof x + 2y + 2z = 15, x2 + y2 + 22 = 2y — 4z =11 is
a) 2 b) V7 ) 3 d) 5

3. LetA(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

Lo oo o
a)—=(+j+k
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b)—=(@(+6j+k
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c—=>0+])+k
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d]g('.’i + 3j + 4k)
4. The length of the perpendicular from the origin to the plane passing through the point d and containing

theline# = b + A ¢ is

- [dbé]
|dxb+bxé+éxd

SpuCLL
ldxb+bx¢|

P [dbe]
|[bx¢+éxal

a [d@bé]
|é¢x d+axbl

)
M

5. The linex%.l = 34;3 meets the plane 2x + 3y — z = —4 in the point

a)(1,2,3) 0] =1=l,=1) c) (2,1,3) d)(1,1,1)
6. Ifthe plane 2x — y + z = (0 is parallel to the line

2x=-1 2= Z+1 £
. Ty = — then the value of a is
[

a) 4 b) —4 c) 2 d) -2

7. 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 8 with the positive z-axis, then 8 equals
a) 30° b) 45° c) 60° d) 75°

8. 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
9. ]flinesx_—;1 = yz—? = E;—S and % = yT_S = z_": are mutually perpendicular, then & is equal to
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10 7
2) —— == ¢) —10 ay =3
10. The equation of the plane passing through a point A(2, —1, 3) and parallel to the vectorsa = (3,0,—1) and
b=(-322)is
a)2x—3y+6z—-25=10 b)2x -3y +6z+25=10
€)3x—2y+62—25=0 d)3x -2y +6z+25=10
11. The plane 2x — (1 + A)y + 34z = 0 passes through the intersection of the planes
a)2x—y=0andy+3z=0 b)2x —y=0andy—-3z=0
c)2x+3z=0andy=20 d) None of the above
12. The angle between the lines 2x = 3y = —zand 6x = —y = —4zis
a) 30° b) 45° c) 90° d) 0°

13. 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
14. The image (or reflection) of the point (1,2, —1) in the plane 7 (3 — 5f + 4k) =5 is
a) (73/25,—6/5,39/25)
b) (73/25,6/5,39/25)

c) (—1,-2,1)
d) None of these
15. The equation of the plane containing the two lines xz;l = _:%1 = -j-’ and —if = yT-z = ?11 is

a)Bx+y—=5z—-7=0 Db)Bx+y+5z2—7=0 )8Bx—y—5z—7=0 d)Noneof these
16. Awvariable plane is at a distance, k from the origin and meets the coordinate axes in 4, B, €. Then, the locus
of the centroid of AABC is
aA)xt+yt+zi=k?
bYx2+y2+4+z2=4k"2
)x?4+y2t+z2=16k*
d)x?4+y24+z2=9k*
17. Ifa, 8,y are the angles which a directed line makes with the positive directions of the coordinate axes,
then sin? a + sin? § + sin? y is equal to

a)1 b) 2 c) 3 d) 4
18. 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
19. The length of the perpendicular drawn from (1, 2, 3) to the line xT_ﬁ = yzi = % i
a) 4 b)5 c) 6 d) 7
20. The angle between the lines # = yz;g = ? and§ = % = %, is
1 2 1
a) sin"'= b) cos™1= c) cos™= ) No afthiese
7 7 7
21. Under what condition does a straight line does x_lx” = y;ny“ = z;z“ is parallel to the xy-plane?
a)l=20 bym=20 c)n=20 d)i=0m=20
22. The value of k such thatx;—‘L = y];z = ? lies in the plane 2x — 4y + z = 7, is
a)7 b) -7 c) No real value d) 4
23. 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-colinear
24. The foot of perpendicular from point P(1,3,4) inthe plane2x —y + 2z +3 =0is
a) (3,5,-2) b) (—3,5,2) c) (3,-5,2) d) (-1,4,3)

25. The length of perpendicular from Q(1,6,3) to the line
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26.

2T

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

a)3 b) V11 ¢) V13 d) 5

The angle between

r=1+2Wi+Q+wj+@u-1k

and the plane 3x — 2y + 6z = 0 (where p is a scalar) is

o) wer( awl® e

The equation of sphere which passes through the circle x* + y? + z2 = 0, the plane 2x 4+ 3y + 4z = 5and
point (1,2, 3) is

a)3(x®+y?+2z3)—-2x-3y—4z-22=0 b) (2 +y?+23)—2x—3y—4z-22=0
c)3(x*+y*+z3)+2x+3y+4z-22=10 d)3(x*+y?+22)—2x—3y—4z+9022=0
The angle between the linesx = 1,y =2andy = -1,z =0 is
a) 30° b) 60° c) 90° d) 0°
The point of intersection of the lines o G 8 ﬁ,ﬁ =i z;sis

3 =4 1" =36 2 4
(& 10.4) b) (21%%) c) (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 ¢) 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

49 18v2 18
11— b) cos™! | —— 96° d)c ‘1(*—)
)08 (36) ) cos (3\5/_) 9 ) cos 35

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 21 + 3j + 6k is

a) V10 b) V7 Vs a1
The angle between the lines %2 = %,z =2 andx—:1 = 2y3+3 = ?i
a)m/2 b)m/3 c) n/6 d) None of these
The equation of the plane containing the ]ine-x_ix1 = y:‘ = 2:1 isalx —x))+bly—y)+c(z—2)=0,
where
a)axy+by,+czy =0
blal +bm+en=20
cafl=b/m=c/n
d)ix;+my,+nz; =0
. 1-x y—-2 z-3

If the lines = Se T 3
and
=1 6—2z2

T A
are perpendicular, then the value of ais

—-10 10 -10 10

a) — b) - c) T d) T
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 +j — 3k) is
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x—2 y—-1 z+3 x—3_y+5_z—7

a) = b)
51 =5 7 2 1 =3
5)1_2:3’_1:5_7 d) None of the above
1 1 5
39. The equation of the plane containing the lines¥ =a; + Aa; and7 =a; + 1ay, is
a)[Faja;]=0 b) [Fa) a;] =a; - a; ) [Fa; a;]l =@, a; d) None of these
40. The points A(4,5,1),B(0,—1,-1),C(3,9,4)and D(—4,4,4) are
a) Collinear b) Coplanar c) Non-coplanar d) Non-collinear
41. The direction ratioof thelinex —y+z—5=0=x—3y — 6 are
i ) b)2,—4,1 S d) ==, — L
ek Sk VT TiE Vi ) VA Va

42. The value of k such l:hatx;—‘L = ¥ = z;—klies in the plane 2x — 4y + z = 7, is

a) 7 b) =7 c) No real value d) 4
43. If M denotes the mid point of the line joining
A(41 + 5f — 10Kk) and B(—1i + 2j + k), then equation of the plane through M and perpendicular to AB is

e 135 3.. 7. 9.% 135
g g GE _ 135 bye (s fe 9:y 135
a) ©- (51 + 3§ — 11k) > ) ¥ (21+2} 2k)+ =0

) F-(4i+5j—10k)+4=0 di-(-i+2j+k)+4=0

44. 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)i(1:2:3) b)(2,3,1) c) (1,3,2) d)(3.2,1)
45. The vector equation of the plane through the point { + 2 j — k and perpendicular to the line of intersection
oftheplane#- (3i—j+ k) = land#: (i + 4j — 2k) = 2,is
a)7-(2i+7j—-13k) =1
b)#-(2t—7j—13k) =1
o) 7-(21+7j+13k) =0
d) None of these

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

x—3 y—6 z-—4

1 5 4
ajx—y+z=1 b)x+y+z=5 c)x+2y—z=0 d2x—-v+z=5
47. The equation |x| = p,|v| = p,|z| = p in xyz space represent
a) Cube b) Rhombus c) Sphere of radius p d) Point (p,p,p)
48. The centre of the sphere passing through the origin and through the intersection points of the plane
—+z+E = 1 with axes is
a b ¢
a a a abc
a) (E,u.o) b) (0.5, 0) ) (D.U,E) d) (E‘E’E)
49. The shortest distance between the straight lines
Xx—6 2—-y z-2 dx+4_ ¥ 1=z,
Tz 2 ™™g 3 7 ¢
25 16
a)o9 B By d) 4
3 3
50. The equation of the plane containing the line
X=Xy Y—=¥ 2—2.
= = 15
l m n
a b ¢
a)ax;+by;+cz; =0 blal+bm+en=20 c}T=—=— d)lx; +my; +nz; =0
m n

51. The coordinate the paint of intersection of the line
x=1_ y42 _ 2-2

- T=Twiththeplan33x+4y+52—25={)is
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a) (5,10,6) b) (10,5,6) c) (5,5,—6) d) (5,10,—6)
52. 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

aJPa—Pa =0 b)P/fa=P'/a'=0 c)Pa+P'a' =0 d)P/a=P/a
53. 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
2 14 16 5
a)— b) [— c) —= d)—
) 7 ) = ) 5 ) 73

54. Aline with positive direction cosines passes through the point P(2, —1,2) and makes equal angles with the
coordinate axes. The line meets the plane 2x + y + z = 9 at point Q. The length of the line segment PQ
equals
a) 1 b) V2 c) V3 d) 2

55. Aline with direction ratios proportional to 2, 1, 2 meets each of thelinesx =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,2a,3a) (a,aa) c) (3a2a3a)(a a2a) d)(2a,3a 3a),(2aaa)

56. The position vectors of two points P and Q are 3i + j + 2k and i — 2j — 4k respectively. The equation of
the plane through @ and perpendicular to PQ, is
a)7-(2i+3j+6k)=28
b)7-(2i+3j+6k)=32
o)f-(2i+3j+6k)+28=0
d) None of these

57. 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

=3 -3 4 b) =3 3 4
C)x+2=_v—1=z——3 d)x+2=y+2=z~3
2 -3 4 2 3 4

58. 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+8z—-9=0 b)x+2y+2z—-9=0
Jx+y+z—-5=0 d)x+2y—-3z+1=0

59. A plane pass through a fixed point (p, g) and cut the axes in 4, B, C. Then, the locus of the centre of the
sphere OABC is

r r r
a}£+i+—=2 b]E+E+—=1 C}E+i+—:3 d) None of these
X y z x y z X vy z

60. The equation of the plane containing the line% = ? = # and the point (0,7, —7), is
a)x+y+z=1 bx+y+z=2 c)x+y+z=0 d) None of these

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

b Ay S it R it I
= = 15

5 4 5

a)x+5y—3z=0 b)x-5y+3z=0 c)x—5y—-3z=0 d)3x—-10y+5z=10
62. The distance of the point (2, 3, =5) from the plane x + 2y — 2z =9 s

a) 4 b) 3 c) 2 d)1
63. 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 £)—2+:3 d)1:4
64. If the direction cosines of a line are (%,%%) then

a)0<c<1 b)c>2 c)c=+2 d)c=+V3

65. Ifaline 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
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T 5 b1 T 4 b1
a) 6 ) 3 c) 2 ) >

66. A plane makes intercepts a, b, ¢ at A, B, C on the coordinate axes respectively. If the centroid of the AAB( is
at (3,2,1) then the equation of the plane is

ajx+2y+3z=9 b)2x — 3y —6z =18 c) 2x +3y +6z=18 d)2x+y+6z=18
67. 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
c)x+2y+5z2=6 d) None of the above
68. Ifvertices of a triangle are A(1,—-1,2), B(2,0,—1) and €(0, 2,1), then the area f a triangle is
a) V6 b) 2v/6 c) 3v6 d) 4v6

69. The equation of the plane through the intersection of the planesx + y+z=1and2x + 3y —z+4 =10
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
70. The angle between two planes 2x —y+z=6andx+ 2y +3z=3is
Sk X b_112 {13 d_114
a) cos > |7 ) cos 5 |7 c) cos > |7 ) cos 5 |7

71. 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
) s D o s d) None of these
7 7 7
72. Ifthe foot of the perpendicular from the origin to a plane is (a, b, ¢), then equation of the plane is
X y 3 B
a}a+b+c—1 blax+by+cz =1
c) ax + by +cz =a?+ b? +c? d)ax+by+cz=0

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

The locus of the centroid of the tetrahedron OABC is y?z2 + z%x? + x?y? = k x?y?z?, where k is equal to

) 9 7 16
a) 9p b) F c) ? d) F

74. The equation of the plane through the intersection of the planesx + y+z=1land2x+3y—z+4 =10
and parallel to x-axis, is

a)y—3z+6=0 b)3y—-z+6=0 cJy+3z+6=10 d)3y—-2z+6=0
75. The plane 2x 4 3y + 4z = 1 meets the coordinate axes in 4, B, C The centroid of the triangle ABC is
111 1 1 g J
A2 b (5.5.7) I (z5.53) 0(55.3)
2'3'4 6912 234

76. The equation of the plane passing through the Iin-.f:x%1 =22 ? and the point (4,3,7) is

a)dx+8y+7z =41 b)4x — 8y +7z =41 c)d4x —8y—7z =41 d)4x —8y+7z =39
77. The distance of the point of intersection of the line

xT-Z = yf:l == %and the plane x — y + z = 5 from the point (-1, -5, —10)is

a) 13 b) 12 c) 11 d) 8
78. Avariable plane passes through a fixed point (a, b, ¢) and meets the coordinate axes in P, @, R. The locus of

the point of intersection of the planes through P, @, R parallel to the coordinate planes is
a b ¢ a b c
a};+;+;=1 byax+by+cz=1 c};+;+;:—1 d)ax+by+cz=-1
79. 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
80. The vector equation of the plane through the point (2, 1, —1) and passing through the line of intersection
oftheplane#-(i+3j—k)=0and7-(j+2k)=0,is
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81.

82.

83.

84,

85.

86.

87.

88.

89.

90.

91.

92.

93.

a)7-(1+9j+11k)=0

byf-(1+9j+11k)=6

f-(1-3j-13k)=0

d) None of these

The distance between the planes givenby 7 (i + 2j —2k) + 5=0and 7 (i + 2 —2k) —8=0is

a) 1 unit b) 1_3 units ¢) 13 units d) None of these

A line 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—z+89=0 b) 7x+3y+z+89=10

) 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
from the origin, then

r

L. #: £ 1 1 1 b 1 1 1 1 1 1
&}—2+§+?+—,2+F+'C,—2:U ]?+FE—F+&;—2+F—E:U
w1 3 A 1 1 1 d 1 . 2 4. A 1 1
AT etete el
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—3z2+6=0 b)2x—y+3z—-14=0 c)2x—y+3z—-13=0 d)2x+y+3z2—-10=0

If projection of a line on x, v and z-axes are 6,2 and 3 respectively, then direction cosines of the line is
a) (E'E,E) b) (Z’Z‘z) 0 (i,ii) d) None of these
777 6°2 3 11°11 11
If the plane 3x — 2y — z — 18 = 0 meets the coordinate axes in A, B, C then the centroid of AABC is
a) (2.3,—6) b) (2,—3.6) ) (=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 ) 5 ) )3
The equation of the sphere concentric with the sphere

2x% + 2y% + 22z? — 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

c) 2x® +2y* +2z° —6x+2y—4z—15=0 d)2x? +2y? +2z° —6x+ 2y —42z—25=10
The angle between the lines ¥ = (41 — ) + s(2i +j — 3k) and ¥ = (i — j + 2k) + ¢(i + 3j + 2k) is
a) 3m/2 b) /3 c) 2n/3 d) /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 ¢) Pa+Pa =0 d) P/a = P'/a’

Equation of the plane through three points A, B, C with position vectors —6i + 3j + 2k, 31 — 2j + 4k, 5i +
7j+ 3kis

a)r-(i-j—7k)+23=0 b) ¥« (i+j+ 7k) = 23
orf-(i+j—7k)+23=0 dr-(i—j—7k) =23
The equation of the plane in which the lines x"i = yT-? = z_+53 and x;—ﬂ« = ?T_d = i;—5~1ie, is
a)17x — 47y —24z+172=0 b) 17x + 47y — 242+ 172 =10
) 17x + 47y + 242+ 172 =0 d)17x — 47y + 242+ 172 =0
The length of the perpendicular from the origin to the plane passing through three non-collinear points
d,b,¢is
[dbc]

a) = =

|dxb+éxd+bxc|
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2[@b el
|éxb+bxé+éxdl
c) [ab ¢
d) None of these
94. The shortest distance from the point (1, 2, —1) to the surface of the sphere x? + y? + z? = 24 is

a) 3V6 b) V6 c) 26 d) 2

95, A plane m 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

96. 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
97. The equation of the perpendicular from the point (a, 3, ) to the plane
ax+by+cz+d=0is
x—a y-b z-t x vy z x—a y—B z-—y X y z
—4 = — —_—— - C:I —_ — d] —_= ==
au bp cy a b ¢ a b c « B vy
98. The equation of the plane through the points (2, 2, 1) and (9, 3, 6) and perpendicular to the plane 2x +
6y+6z—1=10,is

a)

a)3x+4y+5z=9 b)3x+4y—-5z=9 c)3x +4y—5z—9=0 d) None of these
99. The perimeter of the triangle with verities at (1,0,0).(0,1,0) and (0,0,1) is
a)3 b) 2 c) 22 d) 32

100. 1f the distance of the point P(1, =2, 1) from the plane x + 2y — 2z = q, where a0, is 5, then the foot of the
perpendicular from P to the plane is
84 7 4 41 1210 2 15
26Dl 9B e
3’3" 3 3" 3'3 3'3° 3 3 32
101. If the lines
x=1 y+1 z-1
2 3 4
x=3 y—=k =z
d = =
meT T
interested, then the value of k is

3 9 2 3
= by = i 5§ (e
a) 2 ) 2 ) 9 ) 2
102. 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)
103. The angle between the line
x+4 y—-3 z+2 dx_yml_z_
T g 8 ey o 1
1 2 1
a) sin™! (;) b) cos 7! (?) c) cos™! (?) 4y Nong.olsiese
104. 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

105. 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
c)x—2y+z=11 d)10x —y —4z =27
106. The direction cosines of the line4x —4 =1 -3y =2z — 1 are

3 —4 6 -4 6 3 -4

3
R R e R R i

ke
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107. Equation of the plane passing through the intersection of the planesx + y+z=6and 2x + 3y +4z+5 =
0 and the point (1,1, 1) is

a) 20x + 23y + 26z—-69=10 b) 31x + 45y +49z+ 52 =0
C)Bx+5y+2z—69=0 d)d4x +5y+62z—7=0

108. 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

109. If a line makes angle gand E with the x and y-axes respectively, then the angle made by the line and z-axis
is

T T T 5
a) 5 b) 3 c) I d) )
110. 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)1l b) 2 c) 3 d)9
111. The points (5, —4, 2), (4,—3,1),(7,—6,4) and (8, —7, 5) are the vertices of
a) A rectangle b) A square c) A parallelogram d) None of these

112. The equation of the plane containing the lines¥ = @; + Aband 7 = @; + u b, is
a) 7+ (@ - a;) x b = [a] a; B]
b) 7+ (@ — @) x b = [a; @ b]
c) i (@ +az) x b = [a; a; b]
d) None of these

11 ; i ; ; :
113. ]f(;,;, n) are the direction cosines of a line, then the value of n is

a}@ b]2—3- C]E d]g
6 6 3 2

114. The vector equation of the plane passing through the origin and the line of intersection of the plane ¥ - @ =
Aand7-b=pis
a)f-(Ad—ub)=0  b)F-(Ab—pd)=0 ) F-(Ad+ub)=0 dF-(Ab+upd)=0
115. If [y, my,ny and I, 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+l m+my, n+n,
4 2sin8 2’ 25inB/2" 25in8/2
L+l m+my, ny+n;
2c0s0/2"2cosB/2"2cos0/2
-l m-m; n—mny
©) 75in0/2' Zsin8/2' 2sin 62
L=l m-—m n—n
4l 2¢050/2'2¢c0s0/2"2cos8/2
116. The direction ratios of the normal to the plane passing through the points (1,-2,3),(—1,2,—1) and

. x—2 _ yH1
parallel to the lmexT =

e %are proportional to

a)2,3,4 b) 4,0,7 g} =2, =i d) 2,0,—1
117. The position vector of a point at a distance of 3v11 units from { — j + 2k on a line passing through the
pointsi — f + 2k and 31 + j + k is

a) 10i + 2j — 5k b) —-8i—4j — k ) 8i+ 4]+ 1k d) —10f — 2j — 5k
118. The centre and radius of the sphere x*> + y? + z> + 3x —4z+ 1 = O are
3 v21 3 3 V21 3 21
a __,{},_2)__ b](—,o,z),vn C (ﬁ_‘[),g)._ d (——,2,0).—
}( 2 2 2 ) Z 2 ) 2 2

119. The direction cosines of theline6x —2=3y+1=2z— 2are
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P e 2, 3 c) 1,23 d) None of these
V3 V343 V1414 V14
120. The cartesian equation of the plane perpendicular to the line ? = g = 2%4 and passing through the
origin is
aj2x—y+2z2—-7=0 b)2x+y+2z=0 c)2x—y+2z=10 d)2x—y—z=0

121. The point of intersection of the lines
X—~5 ¥—=7 Z+2 x+3F y—3 T~6

3 -1 1 '-36 2 4
is
5 10
a) (2,10,—4) b) (21.5,?) & (5,=7,~2) d) (~3,3,6)

122. 1f the position vectors of the points A 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=10
b) 3x + 2y + 62z = 28
c)2x—3y+6z+28=0
d)3x — 2y +6z=28
123. The point equidistant from the point (a, 0,0), (0,5,0),(0,0,¢) ad (0,0,0) is
4 (E,EJE) W) 4 (EE&) d) None of these
3733 Z-252
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+3z =12 c)x+2y+4z=3 d)dx+2y+3z=3
125. If the coordinates of the vertices of a A ABC are A(—1,3,2),B8(2,3,5) and €(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+A>i—j+4k)and the plane - (i + 5§ + k) = 51is
10 3 10 10
— b)— . d)—
3 )10 V37 )3
127. A point on X0Z- plane divides the join of (5, —3,—2) and (1,2, —2) at

2 (o)

13
b) (?, 0,2)
c) (5,0,2)
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 itis
2 b 3 4 i 12
V75 1755 V25 75
129. The equation of the plane counting the lines
x—1 y+1 =z x y—2 z+1.
2 - -1 372~ -1 3 °
a)8x—y+5z—-8=0 b)Bx+y—-5z—-7=0 ¢)Jx—8y+3z+6=0 d)8x+y-—-5z+7=40
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)xr—y+3-15=0 cJx+y+z—15=0 d)x+y+2z+15=0
131. The distance between the points (1,4,5) and (2,2,3) is

a)s 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)Sx+6y+22z—23=0
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cJx+6y+2z—13=10 d)x+y+z-13=10
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+3z2—-6=0 b)x+2y+3z—-1=0

)x+2y+3z—8=0 d)x+2y+32z-3=0
134. The image of the point (1, 2, 3) in lie > = 2= = T=s

55 9 11 c) (1,3,2) d) (3,1,2)
a ]-I_J_) b (l,—'—) L e
) ( 22 ) 4" 4

135. 1f 0 is the origin and OP = 3 with direction ratios —1, 2, —2, then coordinates of P are

a) (1,2,2) bl (-1, Z=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)x2+y2+z2+2a(x+y+2)+2a® =0 b)x2+y2+3z2-2a(x+y+2)+2a®>=0

) x?+y?+z%+2alx+y+2z)+2a’=0 d)x? +y? +z% + 2ax + 2ay + 2az + 22 =0

137. The angle between the line ; = 33—) = %and the plane 3x + 2y — 3z = 4 is

a) 45° b) 0¢ d) 90°

¢) cos™t (\fz—zg—i’ﬁ)

138. The equation of a line of intersection of planes 4x + 4y — 5z = 12and 8x + 12y — 135 = 32 can be

written as
x—-1 v+2 =z xr—=1 y-2 3 x yv+1 z-2 X v z-2
a = —_— b = —_— )] — = — = d—:—:
) 2 -3 4 ) 2 3 4 ) 2 3 4 ]2 3 4
139. Let the Iinex%2 = y_—_; = ? lies in the plane x + 3y —a z + B = 0 Then (q, B)
equals
a) (6,-17) b) (—6,7) ¢) (5,—15) d) (-5,15)
140. If a line makes angles o3,y and & with four diagonals of a cube, then the value of sin®a + sin® + sin®y +
sin?§, is
4 8 7
i b)— = d1
)3 )3 OF )
141. Find the direction ratio of
3—x y—2 22-3
1 5 1
a) 1:5:% b) —1:5:1 c) —1:5:% d) 1:5:1

142.1f 1, my,n, and [, m,, n, are direction cosines of the two lines inclined to each other at an angle &, then the
direction cosines of internal bisector of the angle between these lines are

L+l m+my; ny+n, L+l m+my ny+n,
a), . a8 8 . D b) B’ T 5]
ZsmE 251115 ZSI]‘IE 2(_‘055 ?_cosE 2{:055
L=l m—my ny—n, L=l m—-—my; ny—n
(] [ C— T — d) GE I 8
251{13 251115 25111; ZCGSE ZCDS; 2{:055
143. The plane ; + % + E = 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
144. 1f the planes 7+ (21 — 4] + 3!2) =0and7’ (i +5]— E} = 5 are perpendicular to each other, then value of
A2+ A, is
a)o b) 2 c) 3 d1
145. 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
aA)x?+y +z2+2rx=0 b)x* +y*+ 5%+ 2ry=0
)xl+y?+z24+2rz=0 dDxt+y2+z2+2ry+2rz =0
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146. If the distance of the point (1, 1,1) from the origin is half is distance from the plane x + y + z + k = 0, then

k is equal to

a) +3 b) +6 ) -3,9 d) 3,-9
147. X0Z plane divides the join of (2, 3, 1) and (6, 7, 1) in the ratio

a)3:7 b)y2:7 ¢)—3:7 d)-2:7

148. The point on the linf:"(,l;2 =22 28

a) (3,-5,-3) b) (4,—7,—9) c) (0,2,—-1) d) (—3,5,3)
149. The direction ratios of a normal to the plane passing through (0, 0, 1), (0, 1, 2) and (1, 2, 3) are
proportional to

at a distance of 6 from the point (2,—3,—5) is

-2 -2

a)0,1,-1 b)1,0,-1 c) 0,0,—1 d)1,0,0
150. Ratio in which the xy-plane divides the join of (1, 2, 3) and (4, 2, 1) is
a) 3 : 1 internally b) 3 : 1 externally c) 1 : 2 internally d) 2 : 1 externally
151. A vector ¥ is equally inclined with the coordinate axes. If the tip of 7 is in the positive octant and |F] = 6,
then ¥ is
a) 2v3(i—j+ k) b) 243 (=i + j + k) c) 2v3(@i+j—k) d) 2v3(@i+j+Fk)
152. The angle between the planes 2x —y +z=6andx + y + 2z = 3 is
a) /3 b) cos™1(1/6) c) /4 d)n/6

153. The vector equation of the plane through the point 2§ — j — 4 k and parallel to the plane 7 -
(4i—127—-3k)—-7=0,is
a)7-(4t—12j-3k)=0
b)#-(4t-12f-3k)=32
7 -(4t—-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 = 81is
a}25—3:}*+5:z—'? b]x—3:y+4:z—5
3 —4 5 3 -5 7 i
d r = 3i—4j— 5k + u(3i+ 5j + 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

¢) = 3i + 5] — 7k + A(3i — 4j — 5k)

a) 1,23 BT gxi2 A
3 3°3 33 3
156. Angle between the line 7 = (2i — j 4+ k) + A(—=i + j + k) and the plane ¥ - (31 + 2f — k) = 41is
a) cns'i( 2 ) b) cos‘l(nz) c) sin'l( 2 ) d) sin‘l( _2)
Va2 Va2 Va2 Va2

157. A mirror and a source of light are situated at the origin 0 and at a point on 0X 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}_r_:_ b]__l_i_ C} T R Ra— d]__J__P_
2'3'3 23’3 3 3" 3 2" 3'3
158. If the direction ratio of two lines are given by 3lm — 4in 4+ mn = 0 and
[+ 2m + 3n = 0, then the angle between the line is
m b i i d i
159. The points A(—1, 3,0),5(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 c) V73 d) V76
160. The line of intersection of the planes 7+ (31 — j + k) = 1and 7 - (i + 4j — 2k) = 2 is parallel to the vector
a) —2i+ 7f + 13k b) 2i + 7j — 13k c) —2i— 7]+ 13k d) 2i + 7j + 13k

161. The equation of the line of intersection of planes
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4x + 4y —5z = 12,8x + 12y — 13z = 32 can be written as
-2
e
2

x—1 y+2 =z x—1 y=—2 =z x y+1 z-2

g g vy g owogomg  Bgmegey

162. The vector equation of the line of intersection of the planes 7 (i + 2j + 3k) = 0and #- (3t + 2j + k) = 0,
is
a)F=A(l+2]+k) byf=A(t—2f+3k) ¢ 7F=A(+2j-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

a3 b) 0 1 2
c) = d)—
& o
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) =, == b) ==, =, — ) == d) =, =, —
) i iE i i ) AT T v
165. The shortest distance from the point (1, 2, —1) to the surface of the sphere
x% +y%+2z%=54is
a) 3ve b) 2v/6 ) Ve d) 2

166. The shortest distance between the lines
x_—z _¥+3 _ z=1

= —and
3 4 5
x=5 y—-1 z-6
T 2 B °
a) 3 b) 2 )1 d)o
167. The image of the point P(1, 3, 4) in the 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* + 2%) —4x + 6y + 8z =5 = 0/is
R 2 i om 1
a}f--[i-’—(2i+i+k)]:-5- b)f--[f-—(21-31-44;)]=E
E %@ 5 R & @ i 5
o) - [f - (2i+3j+4k)] = d)r-[r—(21—3]—4k]]=§
169. The angle between the line 2-;1 = yT—-z = %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
a]IJc—4_y+5_25+2 x+1 y—-5_ 2z-3

b)
1 -2 -1 1 2 -1
i B B Y
DA E 3 g
171. The reflection of the plane 2x — 3y + 4z — 3 = O in the plane x — y + z — 3 = 0 is the plane
a)dx—-3y+2z-15=0 b)x =3y +2z—-15=0
c)d4x+3y—2z+15=10 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 + 4z + 5 = 0 and perpendicular to the plane 4x + 5y — 3z = 8is
a)x+7y+13z2—96=0 b)x+7y+132+96=0
c)x+7y—=13z-96=10 d)x=7y+13z4+96=0

173. The distance between the line # = 2i — 2j + 3k + A(i — j + 4k) and the plane #- (i + 5/ + k) = 5, is

10
a) m b) ? ¢) 10/9 d) None of these
174. The angle between the line xz;?' = yT_l = % and the plane, x +y+z+4+5=10
Is
a) sin~! (i) b) sin~! (i) c) £ d) sin”! (L)
V3 V3 4 33
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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 «, § and y with the coordinate axes such that

2
cosacosP =cosBeosy = 3

4
And cosycosa = i

Then cosa + cos  + cos y is equal
To

25 5 5 2
a) — b)= c) = d) =
) 9 ) 9 ) 3 ) 3
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 bx+y+z=-9 c)2x+3y+4z=9 d) 2x + 3y +4z=-9
178. The intersection of the sphere x? + y% + 2z + 7x — 2y —z = 1 and

x% +y% + 2% — 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 c)2x—y+z=1 d2x4+yv+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
a) x+5y—6z+19=0 b)x -5y +6z—19=10
c)x+5y+6z+19=0 d)jx -5y —6z—-19=0

180. The vector equation of the straight line

1-x y+1 3-2z
= = 15

3 -2 -1
a)f=(—-)+3k)+ABi+2j—-k) byf=(—j+3k)+A3Bi—2j—k)
QrF=(31—-2j-k)+a(i—j+3k) dr=(3i+2j-k)+2G—j+3k)

181. The plane% + 2:, + E = 1 cuts the coordinate 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

182. A line makes acute angles of @, # and y with the coordinate axes such that cos @ cos f = cos ff cosy = -E and

4 ;
cosycosa =, then cosa + cos f§ + cosy is equal to

25 5 5 2
a) T b) 5 c) 3 d) 3
183. The equation of the plane containing the line# =1+ j + A(ZE 4 4@, is
a)r-(i+2j—-k)=3 b)f-(i+2/-k)=6 o) F (-i-2j+k) d) None of these
184. 1f 0A is equally inclined to 0X, 0Y and 0Z and if A is ¥/3 units from the origin, then A is
a) (3,3,3) b) (-1,1,-1) c) (-1,1,1) d)(1,1,1)

185. If a plane meets the coordinate axes at 4, B and (. such that the centroid of the triangle is (1, 2, 4) then the
equation of the plane is
ajx+2y+4z=12 b)4x+ 2y +z=12 c)x+2y+4z=3 d4x+2y+z=3
186. 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 itis
a)x+y+z=9 b)x+y+z=-9 ) 2x+3y+4z=9 d)2x+3y+4z=-9
187. The line passing through the points (5,1, a) and (3, b, 1) crosses the yz-plane at the

't([]w 13)Th
poin 5 mg) en,

ajJa=8hb=2 bja=2,b=8 c)a=4,b=6 dja=6b=4
188. The image of the point (5, 4, 6) in theplanex + v+ 2z—-15=01s
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a) (3,2,2) b) (2, 3,2) c) (2,2,3) d) (-=5,—4,—6)
189. If @, B, y be the angle which a line makes with the coordinate axes, then
a) sin® a + cos?B +sin’y = 1 b) sin? &t + sin?B + sin’y = 1
¢) cos? a + cos?B +siny = 1 d) sin® a + cos?B +sin’y = 1
190. The angle between the lines whose direction cosines are given by the equation [? + m? —n? =0,/ +m +
n=20,Is
T T T i3
a) g b) 1 c) 3 d) 5
191. 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—-5z4+9=0 ¢)3x+4y—5z—9=0 d)Noneofthese

192. The vector equation of the plane passing through the origin and the line of intersection of the planer - a =
Aandt-b =, is
a)f-(A\@a—ub)=0  b)F-(Ab—pa)=0 o F-(Aa+ub)=0  d)F-(Ab+pa)=0
193. The shortest distance between the lines # = (i 4+ 2j + k) + 2(20 + j + 2k) and, # = 21 — j — k +
u(2i+j+ 2k),is

a)0 b)\101/3 c) 101/3 d) None of these
194, 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°
. L x=1 -2 _ Z-3 x=2 =3 _ z-1
195. If the straight lines —= yT =—and— = yT ==
Intersect at a point, then the integer k is equal to
a) —2 b) =5 c) 5 d) 2
196. The cosine of the angle 4 of the triangle with verities A(1,—1,2), B(6,11,2),€(1,2,6) is
a) 63/65 b) 36/65 c) 16/65 d) 13/64
197. 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) ¢) tan~1(2/3) d) None of these
198. The equation of the plane passing through (1, 1, 1) and (1, —1, —1) and perpendicularto 2x —y+z + 5=
0is

a)2x+5y4+z—-8=0 b)x+y—-z-1=0 c)2x+5y+z+4=0 d)x—y+z-1=0
199. The distance of origin from the point of intersection of the line

EzyT_Z:%BandtheplaIwa-i-y—z:2is

a) V120 b) V83 c) 2419 d) V78

200. 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 mn
Coplanar, if|l;, my; ny|=0
lz m3 ny
3. The plane x — 2y + z = 21 and the line x;—l = yT—z = 3%1 are parallel

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

i—z=L=1ti 1)
x—-2—3 Z )15

a);ﬁ b];v’ﬁ c};@ d]gﬁ
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202. The equation of the line of intersection of the planes x + 2y + z = 3 and 6x + By + 3z = 13 can be written

203.

204,

205.

206.

207.

208.

209.

210.

211

212.

213.

214.

as
x—2 y+1 z-—3
Vg g
mx—2=y+1=z—3
2 3 4
2 -1 -3
qx+ _¥ _z
2 -3 4
mx+2:y+2:z—3
2 3 4

A line makes an obtuse angle with the positive x-axis and anglesg andg with the positive y and z-axes

respectively. Its direction cosine are
1 11 11

1
T N2 =

[N AR

£
lﬁj

If a is a constant vector and p is a real constant with |a|? > p, then the locus of a point with position

vector T such that [F|® — 2F '@ + p = Ois

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

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

a) (3,5,—2) b) (—3,5,2) ¢) (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) 1l b) L q) . d) None of these

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 €(3,5,3) are

a) (5/3,7/3,17/3) b) (5,7,17)

1
d]E

B =

¢) (5/7,-7/3,17/3)  d)(=5/3,7/3,-17/3)

The symmetric equation oflines 3x + 2y +z—-5=0andx+y—2z—-3=0,is
a}x—lzy—ﬁr:z—[) b}x+1=y+4=z—0

5 7 1 5

+1 -4 z-0 -1 -4 z-0
C) i = 4 = = d) X o b = Z

-5 7 1 =5
The distance of the point P(q, b, ¢) from x-axis is
a) /b2 4 ¢2 b) /a2 + b2 ¢) Ja? + ¢2 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% . 2—3 '
R DS
— 55 equals
a) -2 b) -1 c) 2 d)1
The shortest distance between the linesxT_l = y_;2 = z%and x?;z =
a) 1/V6 b) 1/6 ) 1/3 d) 1/V3
A plane x + y + z = —a+/3 touches the sphere
2x% + 2y% + 22?2 — 2x + 4y — 4z + 3 = 0, then the value of a is

) ! b ! VA, - d) 1+ !
a) —= — £)1—=—= —
V3 2v3 V3 V3

A(3,2,0),B(5,3,2) and C(=9, 6, —3) are the vertices of a triangle ABC. If the bisector of LABC 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 +

¢'z+d' = 0and parallel to theliney = 0,z = 0 is

1
2

1
)\ﬁJ
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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
215.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° ¢) 75° or 105° d) 255°
216. A variable plane—i— +- % +E = 1 ata unit distance from origin cuts the coordinate axes

at 4, B and C.Centriod (x, y, z)satisfies the equatianﬁ —l—y—l2 + ziz = k.The value of k is

1 1
a)9 b) 3 - d) =
9 3
217. Equation of the plane containing the straight line% = 3:* = Eand perpendicular to the
plane containing the straightlines% = % = g andf = % = é is
a)x+2y—2z=0 b)3x+2y—2z=10 c)x—2y+z=0 d)bx+2y—4z=10

218. 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

a)3x — 4y +182+32 =0 b)3x +4y—182+32=0
c)dx+3y—-17z+31=0 d)4x—-3y+z+1=0
219. The shortest distance between the skew lines [,: F = @, 4+ Ab, I,:F = @, + ub, is
i |52—?1)'?1XE2| b) |52—?1)‘?zXE2| g |§2—:ﬁz)'?1xﬁll d) |51—E32)'E’1 X a,|
|by x by| [by X by| |by X by| [by x a,|

220. The perpendicular distance from the origin to the plane through the point (2, 3, —1) and perpendicular to
the vector 3f — 4f + 7k

3} E b) —_13 c) 13 d) None of these
V74 V74
221. Thelines# = d + 3(3 X ¢)and# = b + u(é x @) will intersect, if
aA)dxc=bx¢ b)di-¢=b-¢ c)bxd=¢xd d) None of these

222. The radius of the circle in which the sphere x? + y? + z2 4+ 2x — 2y —4z—19=0
iscutby the planex + 2y +2z4+7 = 0is
a)l b) 2 c) 3 d) 4

223. 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
a}_-__:__ b T et gt C]_J__:—

3" 3 3 3'3 37 33
224. If the angle between the line % = Z;—zand the plane 2x —y ++v/4z + 4 = 0 is such

d)

P

Wil pa
W =

W

thatsin 8 = % Then, value of A is

4 3 =3 5
i b) — - d) =
a) - )2 )< )3
225. The equation of the line passing through the point (3, 0, —4) and perpendicular to the plane 2x — 3y +
52—-7=0Iis
x—2 z+4 =3 z—4 x—3 - zZ+4 x+3 z—4
a} =l= b] =l= C] =—y= d] =£=
3 =3 5 2 -3 5 2 3 5 2 3 5

226. If the plane 3x + ¥ + 2z + 6 = 0 is parallel to the line

32;1 =3-y= ? then the value of 3a + 3b is
1 3 d) 4
- b) = 3

a) > J2 c)

227. The equation of the plane which meets the axes in A4, B, C such that the triangle ABC is
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(1 1 1)_ . b
3'3'3 is given by
X ¥y Z 1
a)x+y+z=1 b)x+y+z=2 g grprba =3 d]x+}'+z=§
228. 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)yx+4z=7 c)y—4z=7 d)y +4z=-7

229, 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+z=0 c)2x+3yv+z=0 dx+y+z=20
230. The vector equation of a plane which contains the line 7 = 21 + )t(j‘ - E) and perpendicular to the plane 7 -
(i+k)=3,is

a)i(i-j-k)=2 b7 (i+j—-k)=2 f-(i+j+k)=2 d) None of these
231. 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
232. Distance between two parallel planes4x + 2y +4z+5=0and2x+y+2z—-8=10

15
7 2 7 2
4 s s s
a) 5 )7 ) -3 )7
233. The shortest distance between the lines 7 = (5 + 7] + 3k) + A(51 — 16 + 7k) and, # = 91 + 13] + 15k +

u(3t + 8] — 5k), is

a) 10 units b) 12 units c) 14 units d) None of these
234. A plane which passes through the point (3, 2, 0) and the line ? = z—;—ﬁ" = Z—;i, is

a)x—y+z=1 b)x+y+z=5 )x+2y—z=10 d)2x—y+z=5
235. The equation of the plane through the point (1, 2,3) and parallel to the plane x + 2y + 53 = 0 is

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

cA)x+2y+5z=6 d) None of the above
236. Radiusofthecircler_z'+F-(Zi—Zi—ﬂl-i{)— 19=0andf-(i—2j+2k)+8=0

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

237. 1f 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+3z=7 b)Z2x—6y+3z=7 c) 2x +6y —3z =49 d) 2x + 6y + 3z = 49
238. If the coordinate of the verities of a triangle ABC be A(—1,3,2), B(2,3,5)and €(3,5, —2), then £ A is equal to
a) 45° b) 60° c) 90° d) 30°
239. The position vector of the point in which the line joining the points i — 2f + k and 3k — 2 cuts the plane
through the origin and the points 4 and 2j + k, is
a) 61 — 10f + 3k b]%(ﬁf — 10 + 3k) ¢) —6i+ 10j — 3k o) Nome-of trese
240. The plane of intersection of spheres x? + y? + z? + 2x + 2y + 2z = 2 and
2x% +2y% +2z° +4x+ 2y + 4z =0is
a) Parallel to xz-plane b) Parallel to y-axis c)v=10 d) None of these
241. The direction cosines of a line equally inclined to three mutually perpendicular lines having direction
cosines as [y, my, ny; by, my, ng; I3, ma, g are
a) L+ +13,my +my +mg,ng 0y 41y
L+l 4+l my+mg+mg nyg+ny +n;g

vi V3 T3
E1+I2+f3 my +ny +mMy Nq + 0y + 13
©) 3 4 3 ? 3

d) None of these
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242. 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°

243. If the direction cosines of two lines are such thatl + m + n = 0,1 + m? + n? = 0,
then the angle between them is

a)m b) /3 c) n/4 d) /6
244. The value of A for which the ]ines%" = % = %and% = % = ? are perpendicular to each other is
a)o b)1 c) -1 d) None of these
245.1na three dimensional xyz-space, the equation x* — 5x + 6 = 0 represents
a) Points b) Plane c) Curves d) Pair of straight lines
246. Angle between the linexT+1 = % = yT_l and a normal to the planex —y +z =0
is
a) 0° h) 30° c) 45° d) 90°
247 3x-1 y+3 5-2z

- The angle between the line g

= and the plane 3x — 3y — 6z = 10 is equal to

L1 T m T
a) z b) 1 c) 3 d) 5
248. 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 kand 2 { — 3 j + k has the position vector

a)4i+5j+5k b)4i+5j—5k c)5i+4j—5k d)4i—-5j+5k
249, 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) (—1,5,2) d)(—1,-5—-2)

250. The point of intersection of the line

?:’%2:%andplane2x—y+32—l=Ui5

a) (10,—-10,3) b) (10,10,-3) c) (—10,10,3) d) None of these
251. The equation of the plane containing the line
X+l y-3  Z+2

— = — = —and the point (0,7, =7)is

Ax+y+z=1 b)x+y+z=2 c)x+y+z=0 d) None of these
252. 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 ) 17x+2y+7z=12 d)17x—2y—-7z=12
253. The equation of the plane passing through (1, 1, 1) and (1, =1, —1) and perpendicularto 2x —y+z+5 =
0is
a)2x+5y+z—-8=0 Db)x+y—z—-1=0 ¢)2x+5v+z4+4=0 d)x—y+z—-1=0
254. If 7 is a vector of magnitude 21 and has direction ratios proportional to 2, =3, 6, then 7 is equal to

a) 6 —9j + 18k b) 6i + 9j + 18k c) 6i—9j — 18k d) 6i + 9f — 18k
255, The line perpendicular to the plane 2x — y + 5z = 4 passing through the point (—1,0,1) is
a)x+1= =z—1 b]Jc+1= =z—1 C};'::7+1=_ =z—1 d]x+1= =z—1
2 % 2 2 =g 2 Y=75 2 7 &
256. The equation of the sphere whose centre is (6, —1,2) and which touches the plane 2x —y + 2z -2 =0, is
aA)x’+y?+z2—12x+2y—4z—-16=0 byx?+y24+22—12x+2y—42=0
) xt+y?+2z2—12x+2y—4z+16=0 d)x?+y2+22—12x+2y—42+6=0
257. The equation of the plane passing through three non-collinear points with position vectors a,b,cis
a)f-(bxé+éxda+daxb)=0 b)F-(bxé+éxa+axb)=[ab¢
OF-(ax(b+¢))=[Ebg df-(@+b+ & =0
258. If the planes x = cy + bz ,y = az + cx,z = bx + ay pass through a ling, then a? + b? + ¢2 + 2abc is
a)0 b) 1 c) 2 d) 3

259. The equation of the plane, which makes with coordinate axes, a triangle with its centroid (o, B, y)is
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3 b 1 x-fy-%z 3 d x-Fy—kz 1

aJax+ By+yz= ax + By + yz = o Bt e e o

) By +v ) By + v JaT8 Ty Jatsty

260. The equation of the plane perpendicular to the line % = y“—_lz = ?and passing through the point (2, 3, 1),

is

ar-(I+j+2k)=1 b (f—-j+2k)=1 Or-({—-j+2k)=7 d)r~({+j—-2k)=10
261. Equation of a line passing through (1, —2, 3) and parallel to the plane 2x + 3y +z+ 5= 01s
x=1 y+2 =2-—3

a)
-1 1 -1
-1 A
mx :y+ _Z 3
2 3 1
1 = g
0 X+ _¥ 2 _Z 3
-1 1 -1
d) None of these
262. The shortest distance between the lines"cT_3 = y__—is = z% andx_—? = Xg = ? is
a) V30 b) 2+/30 ¢) 5v30 d) 3+/30
263. The point in the xy —plane which is equidistant from the point (2, 0, 3) and (0, 3, 2) and (0, 0, 1), is
10128 b) (~3,2,0) ¢) (3,-2,0) d) (3,2,0)

264. 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) x2+y® 4+ 3% = 4k* b)x? +y2+ 32 =k*?
) 2(x* +y* +2z%) =k* d) None of these

265. 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

a}—_Z o 3 b]—L 5 3 0 1 5 3 d) None of these
V35 35 '35 v/35 V35 35 V35 V35 V35

266. The shortest distance between the lines 1 + x = 2y = —12zandx =y + 2 =6z —6is
a)l b) 2 c)3 d) 4
267. The position vectors of points A and B are i — j + 3 k and 3 i + 3 j + 3 k respectively. The equation of a
planeis7- (51 +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
x-2  y+1 z—

268. The distance of the point (—1, —5, —10) from the point of intersection of the line % = I—;and the

planex —y+z =5is
a}E b) 11 c) 13 d) 15
5

269. The line segment adjoining the points A, 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/v26,4/v26,3 /26
) —1/7/26,4/\26,3/V26 d) 1/v26,-4/726,3/\26

270. If the direction ratios of two lines are given by 3lm + 4ln + mn = 0 and [ + 2m + 3n = 0, then the angle
between the lines is
a) /2 b) /3 c) t/4 d) /6
271.1f(2,3,5) is one end of a diameter of the sphere
x* 4+ y? 4 z° — 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)
272.1f @ is the image of the point P(2, 3, 4) under the reflection in the plane

S S N S S M S R M S NN R R S S S N N R RN S M SN S SN S M SR M R M N N S RS RN NN R N S S S M SN SN S M R SN M SN SN M R M S S M S R R e
S S S S S S S S S S S S S S S S S S S S S S S S S S R S S S S S S S S S S S N S S S S R S S S S S S S S S —

o o o)

Get More Learning Materials Here : & m @) www.studentbro.in



T D S M N S SN N B B NN SN SEE N SN BN BN NI NS B EES SN SN SN N BN BN NN BN BN NN NN BN BN ST NN NN SN SN N NN BN NN BN SN N B B BN B

x — 2y + 5z = 6, then the equation of the line PQ is

a}x—zz}r—3:z—4— b]x—zzy—Szz—cl C}x—zzy—Szz—tl d]x—zzy—Szz—él-

-1 2 5 1 -2 5 -1 =2 5 1 2 5

273. 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

3 3a 1
aja b) 5= c) = d) -
274. 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+6j+6V2k b)6i +6vV2j+ 6k €) 6V2j+ 6]+ 6k d) None of these
275. Equation of plane containing the lines
F=i+2j+k+A(+j+k)
AndF =1+ 2j+k+ pu@i+2j + 2k) is
a)F=i4+2j+k+A>1+j+2k) b)r=i+j+k+A(i+2j+K)+u+2j+k)
o Ff=i+2j+2k+A(i+j+k)+ui+2i+k)  dF=i+2j+k+A0+j+k)+ud+25+2k
276. Cosine of the angle between two diagonals of cube is equal to
2 1 1 d) None of these
a) E h) 3 c) >
277. The equation of the plane which bisects the line joining (2, 3, 4) and (6, 7, 8) is
ajx—y—z—15=0 b)x-=y+z-15=0 cJx+yv+z—-15=0 dx+yv+z+15=0
x-1 y-3 z-2

278. The distance of the point (3, 8, 2)from the lineT =— Tmeasured

parallel to the plane 3x + 2y =2z = 0 is
a)2 b) 3 c) 6 d) 7
279. The direction cosines [, m,n of two lines are connected by the relations [ + m + n = 0,Ilm = 0, then the
angle between them is
a) m/3 b) /4 c) m/2 d) 0
280. If a line lies in the octant OXYZ and it makes equal angles with the axes, then
a}!=m=n=\%§ b]I=m=ni% c]f=m=n=—% dil=m=n=+=
281. The line joining the points (1, 1, 2) and (3, —2, 1) meets the plane 3x 4+ 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),€(1,—6,10) and D(—1,—3,4) are vertices ofa
a) Square b) Rhombus c) Rectangle d) None of these
283.1f P(x, y,z) is a point on the line segment joining @(2,24) and R(3,5,6) such that the projections of OP on

&l -

the axes arel—;, %3 and i: respectively, then P divides @R in the ratio
a) 1:2
b) 3:2
c) 2:3
d) 1:3
284. 1f direction cosines of two lines are proportional to (2,3 — 6)and (3, —4,5) then the acute angle between
then is

285. The cartesian equation of the plane # = (s — 2t)i + (3 — t)j + (25 + )k, is
a)2x—5y—-z—-15=40
b)2x —5y+z—-15=10
c)2x—5y—-z+15=0
d)2x+5y—2z+15=0
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286. The plane 2x — 2y + z + 12 = 0 touches the sphere x? + y* + 3% — 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 B is the angle between the planes 2x — y+z—1=10and x — 2y 4+ 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)l 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}im b]g\fﬁ c}im 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*

TErmitrnd is equal to
a) 2 b) 4 c) 8 d) 16
292. The angle between the straight lim:xzLl = 3"5;2 = ?and%ﬂ“ = yTH = z_—_; is

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=0andx —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 7 = (i+27- .f?] + 1(21‘ +j+ E) and, 7 =
(2t +6j+ &)+ u(i +2j + 3k) is
a)7=(i+2j—k)+A(-i+5f—3k)
b) 7 =1+ 3f+2k+ A(i — 57 + 3k)
c) #=1+3f+ 2k + (i + 57 + 3k)
d)7=1+3j+2k+A(-i— 55— 3k)
295. 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)
296. 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) 0

297. Equation of plane containing the line x;lxl = y:‘ = Z:lzl and parallel to the line x;:z = y;:“ = z:z is
iy Y= *—E X—=X3 Y—Y2 222
a)| & b, g |=0 b)| a2 by € |=0
Xz Ya 22 Xy b4 ]
X=X Y=h 32 d) None of the above
c)| @ by 6 [=0
Uz b, Lz
298. 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 =10 d) None of the above
299, The radius of the sphere x? + y? + z? = x + 2y + 3z is
ORIL b) V7 07 )Y
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300. 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 y z X y z x ¥y z 1 d) None of these
—+4o= 4 4-= S i e
Vit5%s Watsty A1+3%3=3
301. 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

302. The vector equation of plane passing through three non-collinear points having position vectors &,b, ¢ is
a)7-(@xb+bxc+éxd)=0
b)#x (dxb+bx¢)=[db¢]
A 7-(@xb+bxé+éxd)+[dbc]=0
d) None of these

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

1 1 c) 1 1
al—= bh)— dl—
)75 3 =

304. 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 ) gsq i d) % sq unit
305. The angles between two planes x + 2y + 2z = 3and —5x + 3y + 4z = 9is

W2 3v2 3V2 19v2

a) cos™!— b) cos™! — c) cos“l-ﬁ- d) cos™?
306. 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

307. If the straight linesx =1+s,vy=-3—-4s,z=1+ Asand

t ; :
x=z,y=1l+tz=2-1 with parameters s and t respectively, are coplanar, then A

Equals
a) -2 b) -1 c) ——;— d)o
308. The angle between the planes x + 2y + 2z = 3 and—-5x + 3y + 4z =9 s
a) cos™! gzLE b) cos1 %ﬁ ¢) cos™! % d) cos~! %
309. The equation of the plane through the point (2, 3, 1) and (4, —5, 3) and parallel to x-axis is
a)y—4z=7 byy+4z=7 c)y+4z=-7 d)x+4z=7
310. If the direction ratio of two lines are given by [ + m + n = 0,mn — 2In 4+ Im = 0, then the angle between
the line is
T T T d1o
a7 b) 3 )3 )
311. Ifaline in the space makes angle o, B and y with the coordinate axes, then
cos 2 & + cos 2P + cos 2y + sin® a + sin? + sin?y
equals
a) —1 b) 0 c) 1 d) 2
312. The equation of the plane through the point (2, =1, —3) and parallel to the lines
x=1 y+2 z x y=-1 z=2,
S T Toamdi=Tr=ls
a)8x+ 14y +13z+37=0 b)8x — 14y +13z+37 =10
) 8x+ 14y —13z+37=0 d)8x+ 14y +13z—-37=0
313.1f 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
m s m T
a) E b) E c) E d) g
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314. A line makes the same angle 8 with each of the x and z axes. If the angle 8, 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

315. 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 = 12 is

a)x+y+z=3 b)x+2y+3z=6 c)2x+3y+4z=9 d)3x+4y+52z=18
316. 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)

317. 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+4+73=0 ) 7x+y+5z4+73=0 d)7x—y—-5z+75=0
318. The equation of the plane through the points (1, 2, 3), (—=1,4,2)and (3,1, 1) is
a)5Sx+y+12z-23=0 b)5x+6y+2z—-23=0
c)x+6y+2z—-13=10 d)x—-y+z-13=0
319. 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+2+89=20 b)7x =3y —2+4+89=0

c) 7x—=3y+z+89=0 d) None of these

};—_12 = E;—l and passing through the point (2, 3, 1),

320. The equation of the plane perpendicular to the line 1;1_—1 =
is
af-(i+j+2k)=1 b)F-(i—-j+2k)=1 ¢ #-(I—j+2k)=7  d)Noneofthese
321. The acute angle between the line joining the points (2,1, —3),(—3,1,7) and a line parallel to
x—1 v z+43

3 4 5
through the point (-1,0,4)is
o(m)  wetGm) 0wlm) aw G
a)cos™ |— cos c) cos cos
V10 5v10 5V10. 5v10.
322. The shortest distance from the plane 12x + 4y + 3z = 327 to the sphere
x2+y? 428+ 4x — 2y —6z=155is
4
a) 26 b) 11ﬁ c) 13 d) 39
323. The projection of a directed line segment on the coordinate axes are 12, 4, 3. The DC's of the line are
E}E 4 3 h]—E x B C]Eii d) None of these
13" 13'13 13" 13'13 13'13'13
324. The radius of the circle x2 + y? + 22 =2y — 4z — 11 =0,x+ 2y + 2z —15=0is
a) V3 b) V5 ) V7 d) 3
325. 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
57 17 257 5.2 7
W Eh) 0 (5.5~ I (523 @ (5.5.2)
3'3°3 3'3'3 3'3'3

326. The position vector of the point where the line
f=i—j+k+td+]j—k) meetstheplane - (i+j+k) =5is

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

327.1f 0 is the origin and A is the point (a, b, ¢) then the equation of the plane through A and at right angles to
0Ais
aAax—a)—b(y—5b)—clz—c)=10 byax+a)+b(y+b)+c(z+c)=0
dalx—a)+b{y—b)+clz—c)=0 d) None of these above

328. Equation of a line passing through (-1, 2, —3) and perpendicular to the plane 2x + 3y + z+ 5 = 0is
| 2 -3
a) il = Y i = .
-1 1 —1
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x+1 y-2 z+3

b) =
-1 1 1
1 =i 3
c)x-i— _¥ =z+
2 3 1

d) None of these
329. The foot of the perpendicular from (2,4, —1) to the line
1 1
x+5 =Z(y+3) I—a{z—ﬁ)is

a} (_4;1- _3) b] (4' -1, _3) C} (_41 _1i3) d] (—4’: =1 _3)
330. The angle between the lines whose direction cosines are

(\@1\@) (‘El—ﬁ)_
—,——]and | —,—,—— ] is

44" 2 44" 2
m m ™
a)m b]E 3 d]z
331. The value of k so that the lines % = % == ?and,% = :"T_l = % may be perpendicular is given by
a) =7/10 b) —10/7 c) —10 d) 10/7
332. The plane x + 2y — z = 4 cut the sphere x* + y? + z* — x + z — 2 = 0 in a circle of radius
a) 2 b) 2 c) 1 d) 3
333. The angle between% = % = %and the plane 3x + 2y — 3z = 4,is
a) 45° b) 0° ) cos™? L ) d) 90°
V29v22
334. The lines
x—2 y—-3 z-4
T 1 =k
And
il i &5
ko2 1
are coplanar, if
a)k=00r—1 b)k=1lor—1 c)k=0o0r—3 dk=3o0r—3

335. Equation of the plane passing through linex%'L = y_—+11 = ?and perpendicular to the planex + 2y + z =

12 is given by ax + by + cz + 4 = 0, then

a)a=-8b=2,c=-5 bja=-9b=-2,c=-5
cJa=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
¥—4 y+5 z+2 #tl w=5 £—3

a) = = b)
xi y —22 -1 " 1 2 ZZ -1
A5 3 D e
338. The length of the perpendicular from the origin to the plane 3x + 4y + 12z = 52 is
a)3 b) —4 c) 5 d) None of these
339. If from a point P(a, b, ¢) perpendiculars PA, PR are drown to yz and zx plane, then the equation of the
plane OAB is
a) bex +cay +abz =0 b) bcx +cay —abz =0
¢) bex —cay +abz =10 d) =bcx +cay+abz=10

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) s c]j; d]‘j;
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341. The cartesian equation of the plane # = (1 + A — )i+ 2= ADi+ (3 -2 A+ 2wk, is

a)2x+y=5 b)2x—y=5 ¢)2x+z=5 d)2x—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
ajdx — 2y =11 b) 5x — 2y = 10 c) Sx —2z=11 d)S5x+2z=11
343. A straight line # = @ + 1 b meets the plane 7 - 7 = 0 in P. The position vector of P is
i da-fi d i d) None of these
3}5.-?-_,—%!? b)d—=—0b c)d——=——~b )
b-n b-7 b-1
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 4 is
a) 23 b) 21 c) 19 d) 27

345. The lines ¥ = @; + A by and ¥ = @ + u b, are coplanar if
AmREG =0
b) b, x by =0
¢) @ ~ @) x (by x b; ) = 0
d) [a7 by b; | = [a@ by by |
346. The point of intersection of the lines
x+1 y+3 z45

3 5 7
x—2 y—-4 z-6
1 3 5 °
11 3 T A3 1, 4. 3 113
2 (5.5-3) b) (-5.-5.5) 9 (3.-5.-3) &) (-5.5.5)
2°2 2 2" 22 2 2 2 2°2°2
347.1f aline makes angles o, B, y with the coordinate axe, then
a) cos2a+cos2f+cos2y—1=10 b) cos2a+ cos2p+cos2y—2=10
c) cos2a+cos2P+cos2y+1=0 d)cos2a+cos2f+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
_! ’ b (__J 4 ) (_F ’ S ) d ( J'_! )
ﬂ(21@ )(-31.2 9 (5.1,-2 (15,2

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
11 1
alj|= —,—— b)(=1,1,1
2 (5.3.3) ) (11,1
350. The distance from the point —i + 2J + 6k to the straight line through the point (2,3, —4) and parallel to
the vector 6i + 3] — 4k, is

c) (2,2,2) d) (0,0, 0)

a)7 b) 10 c)9 d) None of these
351. The equation of the plane passing through the points (a, 0,0), (0, b,0)and (0,0,c) is
X y z X y z
= = —44-=1 —F—4—-—=10
a)ax+by+cz=0 b)ax+by+cz=1 c}a+b+c d]a+b+c
352. The distance between the planes 2x — 2y +z+3 =0 and 4x —4y + 2z4+5=01is
a) 3 b) 6 1 1
c) — d) -
) 6 ) 3
353.1fP = (0,1.2),Q = (4,—-2,1),0 = (0,0,0), then £ POQ is equal to
7 b s T d s
2) = )7 0% )3

354. The point of intersection of the line

xT-lzy_—_;:?andtheplanEZx+4y—z+1ZUis

)(-33-3)  vlFzd) 9Fr3) 9G-79

355. The point of intersection of the lines

S S N S S M S R M S NN R R S S S N N R RN S M SN S SN S M SR M R M N N S RS RN NN R N S S S M SN SN S M R SN M SN SN M R M S S M S R R e
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x—1 y—-2 z-3

2 3 4
and
x—4 y—1 |
=T zis
a) (0,0,0) b)(1,1,1) c) (—1,-1,-1) d) (1,2,3)
356. Which of the following is an equation of a sphere?
a)x2+y?+ 3% —2xy—2yz—bzx =4 b)x?+y*+z2+1=0
)x?+y?+z2—-2x—2y—2z+2=0 d)2? +y* +2* —4x—4y—45+25=0
357. The angle between the line
X y z x z
1553 and s=IET is equal to
a) m—cos™! (%) b) cos™! (%) c) cos™?t (%) d) cos™! (%)
358. 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% + 2552 = 225
c) 9x2 + 25y% — 2522 = 225 d) 9x? + 25y2 + 2532 = 225 =10

359. 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

360. If x coordinate of a point P of line joining the points @(2,2,1) and R(5, 2, —2) is 4, then the z coordinate of
Pis
a) -2 b) -1 e)d d) 2

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

a)aa' +cc' =1 b]i,+—,=—1 CJE,+£,=1 d)aa’ +cc’' = -1
a c a c
362. The vector equation of the plane containing the lines 7 = (i + ) + A(1 + 2 — .*'E) &r=({+)+u-i+j—
2k), is
a)f-(i+j+k)=0 b)y7-(i—-j—k)=0 of-(t+j+k)=3 d) None of these
363. 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=10 b)5x —6y+73—-20=0
) =5x+6y—7z+3=0 d)Sx—6y+7z+3=0
364. If the plane 2Zax — 3ay + 4az + 6 = 0 passes through the mid point of the line joining the centres of the
spheres x? + y2 + z%2 + 6x — 8y — 2z = 13 and
x? 4+ y% 4 2% —10x + 4y — 2z = 8, then a equals

a) -2 b) 2 ¢) —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
_Z b il z iz 1-
a}( 2'1'2) ](1'2'2) 9 (2'1'2) ](2’1' 2)
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 = di==
) c) > ) >
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THREE DIMENSIONAL GEOMETRY

: ANSWERKEY :

I I
1 |
I I
I I
I I
I I
I I
| |
I I
I I
I I
| i
I I
| |
I I
I I
I I
| |
| |
I I
I I
I 1) b 2) b 3) d 4) c|157) d 158) d 159) a 160) a I
l 55 b 6 b 7 ¢ 8 bliel) b 162 b  163) d  164) ¢ |
: 9) a 10) a 1) b 12) «c[165) b 166) d 167) b 168) d :
I 13) ¢ 14) a 15) a 16) d|169) c 170) a 171) a 172) b I
: 17) b 18) b 19) d 20) c¢|173) a 174) d 175) a 176) ¢ :
" 21) ¢ 22) a 23) b 24) d|177) a 178) a 179) a 180) a "
: 25) ¢ 26) ¢ 27) a 28) «c¢|181) c¢ 182) ¢ 183) a 184) d :
" 29) b 30) a 31) b 32) a|185) b 186) a 187) d 188) a "
: 33) a 34) b 35) a 36) d|189) c 190) ¢ 191) ¢ 192) b :
" 37) a 38) b 39) a 40) b|193) b 194) d 195) b 196) b "
: 41) a 42) a 43) a 44) a|197) a 198) b 199) d 200) d :
I 45) b 46) a 47) a 48) d|201) d 202) a 203) ¢ 204) a I
: 49) b 50) b 51) d 52) d|205) b 206) c 207) a 208) c :
I 53) b 54) ¢ 55) b 56) ¢|209) a 210) d 211) a 212) a I
: 57) ¢ 58) b 59) a 60) c|213) a 214) c 215) b 216) a :
I 61) b 62) b 63) b 64) d|217) c 218) d 219) a 220) a "
: 65) d 66) 67) a 68) b|221) b 222) ¢ 223) a 224) d :
I 69) a 70) ¢ 71 b 72) ¢|225) c 226) b 227) a 228) c I
: 73) d 74) a 75) ¢ 76) b|229) b 230) a 231) ¢ 232) a :
I 77) a 78) a 79) d 80) a|233) c 234) a 235) a 236) b I
: 81) b 82) a 83) d 84) b|237) d 238) ¢ 239) b 240) d :
I 85) a 86) d 87) a 88) d|241) b 242) b 243) b 244) b I
: 89) b 90) d 91) a 92) a|245) b 246) a 247) d 248) b :
I 93) a 94) b 95) a 96) a|249) a 250) b 251) ¢ 252) b I
: 97) ¢ 98) b 99) d 100) a|253) b 254) a 255) ¢ 256) ¢ :
I 101) b 102) d 103) c 104) a(257) b 258) b 259) ¢ 260) b I
: 105) d 106) ¢ 107) a 108) c|261) a 262) d 263) d 264) b :
I 109) b 110) c 111) ¢ 112) b(265) b 266) b 267) ¢ 268) c I
: 113) a 114) b 115) ¢ 116) d|269) b 270) a 271) a 272) b :
I 117) b 118) ¢ 119) b 120) c(273) d 274) ¢ 275) d 276) b I
: 121) b 122) a 123) ¢ 124) b|277) ¢ 278) d 279) a 280) a :
I 125) ¢ 126) ¢ 127) a 128) d(281) b 282) b 283) b 284) b I
: 129) b 130) ¢ 131) ¢ 132) b|285) c 286) b 287) d 288) ¢ :
I 133) a 134) ¢ 135) b 136) b(289) b 290) a 291) ¢ 292) d I
: 137) b 138) b 139) b 140) b(293) d 294) d 295) a 296) a :
I 141) ¢ 142) b 143) ¢ 144) d|297) ¢ 298) b 299) a 300) b I
: 145) a 146) d 147) ¢ 148) b(301) d 302) d 303) a 304) c :
I 149) a 150) b 151) d 152) a|305) c 306) c 307) a 308) c [
: 153) b 154) a 155) a 156) d[309) b 310) ¢ 311) ¢ 312) a :
| 1
I I
| |
I I
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313) a 314) 315) b 316) d|345) d 346) c 347) 348) a
317) a 318) b 319) b 320) b|349) ¢ 350) a 351) ¢ 352) ¢
321) 322) ¢ 323) 324) c|353) d 354) d 355) ¢ 356) ¢
325) b 326) b 327) ¢ 328) c¢|357) a 358) b 359) a 360) d
329) a 330) ¢ 331) b 332) c|361) d 362) b 363) b 364) a
333) b 334) ¢ 335) ¢ 336) b|365) «c 366) a

337) a 338) d 339) b 340) c

341) 342) 343) ¢ 344) a
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THREE DIMENSIONAL GEOMETRY

: HINTS AND SOLUTIONS :

1
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(b)

Suppose R divides PQ in the ratio 4 : 1. Then, the
coordinates of R are

(5&+3 44142 —6,1—4)

A+1"2+17 2+1
But, the coordinates of R are given as (9, 8, —10)

_5&+3_94A+2_B d—&ﬂ—t}_ -
AET T A4l TeTaET
3
A=—=
> 2

Hence, R divides PQ externally in the ratio 3 : 2
(b)
The centre and radius of given sphere are
€(0,1,2)andR=V0+1+4+11=4
Now, perpendicular distance from centre to the
plane,
d:|0+2+4_15|:3

Vivaid
« Radius of circle = VRZ —dZ = 16 — 9 = V7
(d)

29243517
®=""31% B
_243%3=1) 3
N 2+3 5

7} P 3
Al’l.-].:—,‘] (a2 (23.-1) B
4 2(-1)+3-2 4
MY=T323F3 3
NN I
3 0P=E(7i+31+4k}
(c)

The given plane passes through d and is parallel

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

(F-&)-((E—a)xe) =0

=7 (bxé+éxd)=[db¢]

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

(b)

Any point on the line
x—1 'y—2 #-3

5 3 2 =k [say]

is(2k+ 1,3k + 2,4k + 3)

which lies on the plane 2x + 3y — z = —4
2202k +1)+3(3Bk+2)—4(4k+3)=—4
= k = -1

~ Required pointis (—=1,—1,—1)

(b)

Given line can be rewritten as

1
x—;_y—2=z+1

1 -2 a
[f any line parallel to plane, then a;a; + by b, +
6‘152 = O

Here, (ai, by,¢1) = (2,—1,1)
and (as, by, c;) = (1,-2,a)
=2(1)-2(-D+a(1)=0
=a=—4

()

cos245° + cos2120° + cos20 = 1

W
] =

=>—1+—1+ 28—].:} 29—1—
cos cos

8 1
— . = —
Cos 2

= 0=60°
(b)

Let the position vectors of the given points 4 and

(+ Bisacute)

Bbedandb respectively and that of the variable
point P be 7. It is given that
PA? — PB? = k (Constant)

- 2 =
= |AP| —|BP| =
= |F-d?-|F-b| =«
= (72 + [a]2 2@}~ {172 + [B] ~ 275}
=k
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= 27 . (5 —d)=k+ |E.'|2 —d? We know that the image of the point (x;, y;,z;) in
the plane ax + by + cz + d = 0 is given by

- o2
= 7-(b—d) = A, where, 1 zé[k+|bt = Ifilz] X=Xy _Y—W _Z—2Z
Clearly, it represents a plane a b c
ax; + by, +cz; +d
9 (a) =_2 ( )
. . aZ + bZ + CZ
Equation of lines are ; ;
x-1_ y-2  z-3 . The equation of the plane is
=z -0 7. (31— 5] +4k) = 50r,3x — 5y + 4z =5
And x-s;-kl = ? - % ..(if) The image of (1,2, —1) in this plane is given by
These line are perpendicular to each other x—1 o il 2 B +1 o (3 e 5)
&~ =303k)+2k+2(-5)=0 3 =5 4 VO+25+16
= —7k—10=0 73 ¥
= = —, =——, = —
10 T A T
Wl 15 (a)
10 (a) We know that the equation of the plane
The equation of any plane through (2, -1, 3) is containing the lines
_ ! X=Xy _ Y=Y _ Z7% X=Xz _ Y=V2 _ 2=Zp.
alx—2)+b(y+ 1) +c(z—3) = 0 ..(0) T and T e 1S
Since, Eq. (i), is parallel toa and b X=X Y—H Z2—7
~3a+0b—c=0 h m, no|=0
and - 3a+2b +2c =0 b e M
a b c So, the equation of the plane containing the given
= =g or—g—k [ lines is
—=a=2k, b=-3k c=6k =1 ¥+l 2
On putting the values of a, b and ¢ in Eq. (i), we 21 _31 31 =0=dety—g—T=0
g?ct( 2) —3k(y+1) + 6k 3)=0 16 (d)
. o (z=3)= Let the equation of the variable plane be Syly
= 2x—3y+6z—-25=10 z a b
11 (b) e
We know that the equation of a plane passing This meets the coordinate axes at
through the intersection of the planes A(a,0,0),B(0,b,0) and C(0,0,c¢)
ax+by+caz+d; =0 Let (e, B, ¥) be the coordinates of the centroid of
Andazx + b,y + e,z 4+ d;, =0is AABC. Then,
(a;x + byy + €12 + dy) a=2p=2y=Ssa=3a,b=3pc=3y

+ Aazx+ b,y +c,z+d,) =0
Where A is constant
Thus, the equation of plane 2x — (1 + A)y +

(D)

The plane is at a distance, k from the origin

3Az = 0 can be rewritten as g + % + g -1

(2x —y) + A(=y +32) =0 o e

So, itis clear that the equation of plane passes =tttz

through the intersection of the planes it 1 1 B 1 - 5 . 5

2x—y=0andy—3z=0 PRt B R ¢ tE S F Yy =0k
12 (¢) Hence, the locus of (@, B,¥) isx 2 +y 2 +2z7% =

The given lines can be rewritten as 9k—*

x_y_z Xy _Z 17 (b)

3 2 -6 2 -1z -3 The direction cosines of the line are

~ Angle between the lines is I = cosa,m = cosB,n = cosy

8 = cos —‘( P R4 hal 1) —G-% ) Now,

JIE+224 (62 (2)2 4 (-12)2 + (—3)? R s )

=0 i = cos’a+cos?f +cos’y =1
= B8=90 :)1—5in2a+1—sin2ﬁ+l—5iﬂz}’:1
14 [(a)
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= sina +sin? B +sin®y =2

(b)

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

coordinate of the points of division

2A-1 —5A+3 6A+4] .. : )
are| >3 "1 ] Since the point lies
on the xy-plane
) GA+4—0=>R—_2
TA+1 T3
(d)
Direction cosines of given line are ——, —=, — —
g Viz'V17' V17
P(1,2,3)
A M 0
(6.7.7)

3 2
--AM—u|6—1'ﬁ+(7—2)'ﬁ+(7—3)

2
'_\/ﬁ|
=17
AP = /(6 — 1)2 + (7 — 2)2 + (7 — 3)?
=v25+25+16 =66
- Length of perpendicular

PM =+ AP? — AM?

=vV66—-17=V49=7

()

Let A be the angle between the given linear. Then,
1X34+(-2)x2+1x3 1

cosf = ===
Vi+4+9V9+4+1 7

- (3
(c)

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=0

(a)

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

(d)

The foot of the point (xy, vy, 3;) in the plane ax +
by +cz +d = 0is given by

X—X Y—¥1 33
a b c

25

26

27

_ (axy + by, + ¢z +d)

a® + b? + c?
x—1 y—3 z—-4 2-3+4+3
2 (- 1 6
2x=-1y=43=3
()
. x y—1 z-2
Given,—=——= =i [say]

1 2 3
Any point on the line is P(A, 24, +1,3A + 2)
Therefore, direction ratios of PQ are A — 1, 24 —
53A-1
 PQ is perpendicular to the given line
Therefore, 1(A — 1)+ 2(2A—-5)+3(3A—-1) =10
=5 A=
~The coordinate of P are(1,3,5)

~Length of perpendicular
=J(1-1D2+(3-6)2+(5-3)2
=13

(c)

The given line is
F=(14+20i+Q+wj+@2u-1k
=(i+2j—k) +p(2i +j + 2k)

Vector equation of line written in cartesian from
is

x—1 y—2 =41
2 1 2
.. Angle between line and a plane is given by
a,a; + byb, + ¢y,
Jai +b? +ctai + bi +c3
_2x3+1x(—2)+2x6_£
C VE+1+4V9+4+36 21
= 0 =sin™! (1—6)
21
(a)
The equation of circle and plane are
x24+y2+z2=9 .(i)
And2x+3y+4z—-5=0
Respectively.
~ Equation of sphere is
x?+y?+22—94+1(2x+3y+4z—5)=0
..(iii)
Which passes through (1, 2, 3)
“1+4+4+9-94+42+6+12-5)=0

=5+1(15)=0

2 1
> 1l=-=
3

~LsinB =

..(ii)

~ From Eq. (iii)

1
.'.xz+y2+zz—9—§(2x—3y+4z—5):[)
22x*+y?+z%)—2x—3y—4z-22=0

b o o e e e e e e e e e R e e e M e R R S M M S M e S S R e S S G M M M e R R S e R e S M M R M e e R
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(c)
x=1

Z

Given li ===

iven lines are—, 5 1
z

x y+1
andl— =0
~cosB@=0-1+0:-0+1-0=0
= B=90°

(b)

We have, equation of lines are
X=5 _ y=7 _ z+2 .
= -

e e ()

+ Any point on ]ine%E S AL

-1 1

is(3k+5,7—-k,k—2)

It should lie on

x+3 y—-3 z-6

-36 2 4
3k+5+3 7-

= =

—36
On solving, we getk = 13—6

And

k—2-6
4

k=3
2

16 5
nx=16+5=2l,y=7-—=

3 3
Andz=T-2=3
~ Coordinate of point are (21, 5/3, 10/3)
(a)
The length of the edges are given by
a=5-2=3
b=9—3=4%
c=7=-5=2

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

|ayaz+bybs+cycal
We know, cos 8 = R A N

la24b2 42 Ja2+b3+c2
N A
@B+ (3)(=) + (=6)(5)]
V22 + 32 + (—6)24/3% + (—4)2 + (5)?
|6 — 12 — 30|
- VA+9+36V9+16+25
36 182
T 7.5y 35
18v2
T)

= 0 =cos™! (
(a)

The equation of line which passes through the
point A(4, 2, 2) and parallel to the vector 2i + 3j +
6k is
x—4 y—-2 z-—2

2 3 6
Distance of point P from the line

34

35

36

37

38

39

= JZ(“& —x)* - (z [Cry = x2))?

=J(1-42+@2-22+(E-2-{20-4+3(2-2) +
=J9+0+1—(—6+0+6)2
=10
(b)
[f 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=20
()
Given lines can be rewritten as
x—1 y—-2 z-3
-3 2a @ 2
_y—1 z-6
30 1 -5
since, lines are perpendicular.
S Qq@y + bbby + ey =0
= (—3)(Ba) + 2a(1) +2(-5)=0
= —9a+2a—-10=10

= (= ——

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

(j-lo) (i ol)and(oii)
VZAZ FWE T 'VZ'V2
~ Resultant vector is
a ,. . 7o 3a,.
ﬁ(l+])+\f—§(]+k)+ﬁ(]+k)

a

V2

= Magnitude of the resultant

a a

=—v9+16+25=—"V50=5a
VZ V2

(b)

Line is passing through (3, =5,7) and parallel to

et o . e

Z 1 =3

(3i+4j + 5k)

(2,1, —3), then equation of line is
()

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)- (@ xaz) =0

= [Fa; @) = [6 @ @)

= [faja;] =0

b o o e e e e e e e e e R e e e M e R R S M M S M e S S R e S S G M M M e R R S e R e S M M R M e e R
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Hence, the required plane is [F a; a;] = 0

(b)

The equation of any plane through A(4,5,1) is
alx —4)+b(y—5)+c(z—1)=0 ..(i)

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

=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
5(x—4)-7(y=-5)+11(z-1)=0
= 5x—-7y+11z+4=0

Also, point D(—4, 4, 4) lies on it, then
—20-28+44+4=0=0=0
Hence, points A, B, € 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'{l=1'm4+1-n=0
and1-l—-3-m+0-n=0

b m n
“04+3 1-0 -3+1

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

(a)

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

~8—8+k=7

=k=7

(a)

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

s a i 9
~ Coordinate of point M are ( '3 —5)

b |

. (3. 7. 9. o .
r—(—H—E]-—k) -(5i-3j+11k) =0

2
4 o 135
r-(5’i+3]‘—11k)—T=0

()
Equation of the plane through (5, 1, 2) is

45

46

alx—=5)+b(y—1D+c(z—-2)=0 ..(Q)
Given plane (i} is perpendicular to the line
x—Zmy—4mz—5

/2 1 1
~ Equation of normal of Eq. (i) and straight line

(ii) are parallel
a b c

ie'i_;:a:'f:T: k (say)
k

S :EJb — ,!(,C — k

From Eq. (i),

%(x—5)+k{y—l)+k(z—2) =0
Orx+2y+2z=11

Any point on Eq. (ii) is (2 + % 4+ 15+ A)
Which lies on Eq. (iii), then 1 = -2

=~ Required pointis (1, 2, 3)

(b)

The line of intersection of the plane
F-(3i—J+k)=1and?-(i+4)—2k)=2

is common to both the planes. Therefore, it is
perpendicular to normal to the two planes i.e.,
i =3—f+kandm; =i+4f -2k

Hence, it is parallel to the vectorn; x n; = —2i +
7j + 13k. Thus, we have to find the equation of
the plane passing through @ = i + 2j — k and
normal to the vectorn = ny X n,

The equation of the required plane is

=(i+2j—k)-(-2t+ 7]+ 13k)
=>7(21-77-13k) =1
(a)
Any plane passing through (3, 2, 0) is
alx—3)+b(y—2)+c(z—0) ..(1)
Plane is passing through the line
x—=3 y—6 z-—4
1~ 5 7 4

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

a b
16—20 4-0 0-4

a C

b
— —=—=—
-1 1 -1

b o o e e e e e e e e e R e e e M e R R S M M S M e S S R e S S G M M M e R R S e R e S M M R M e e R
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47

48

49

50

51

Get More Learning Materials Here : &

On putting the values of a, b and ¢ in Eq. (i), we
get

x—=y+z=1

(a)

Since, we are given the equal intercept of the
coordinate axes ie, [x| = |y| = |3]| =

Therefore, it make a cube

(d)

Let the equation of sphere passing through origin
be

x2+y? + 22 + 2ux + 2vy + 2wz =0

Also, it passes through (a, 0, 0) (0,b,0),(0,0,¢)

= a*+4+2ua=0 =>u———

2
SERLG s e
imilarly, v = Z’W_ 2
v geatrel )_(ab C)
SoLentre u,—v,—w)= E.E.E
(b)
Given lines can be rewritten as
x—6 y-—2 z-—2 d
T g g Ao
x+4 y z-—-1
3 -2 =2
Here, x;, = 6,y, = 2,2, =2
12:—4,}?2:0,32:1
a1=1,b1=—2.£‘1=2
anda, =3,b, = —2,¢, =2
=Yz Y270 Zz— %
Now,| @1 by 5]
az b, Cz
-10 -2 -1
=|1 -2 2
3 -2 =2

=-1004+4)+2(-2—-6)—1(—-2+6)
=—-100

and /(byc; = €10,)% + (€10; — a162)% + (aybz — azby)?
=4 +4P+(6+2)2+(-2+6)2

=64+ 64+ 16 = 12

) ; —-100 25
+ Required shortest distance = | —— = —
12 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 sameisal + bm+ cn = 0.

(d)

Given line is

x—=1 y+2 z—-2 feay]

T = 5 © & =r |say
~x=r+1, y=3r—2 z==2r+2

These values of x and z will satisfy the plane

52

53

3x+4y+5z—-25=0
~3(r+1)+4@r—-2)+5(-2r+2)-25=0
=3r+3+12r—8-10r+10-25=0
=r=4
Lx=05,
(d)
Given that equation of planes are
P=ax+by+cz+d=0 ..(I)

AndP' =a' x+by+c'z4+d =0 ..(iD)
Equation of intersection of planes is

P+ AP' =0 ..(iii)
sax+by+cez+d+Al@x+b'y+c'z+d)

y=10andz = —

~ From Eq. (iii), we get

PP
P —P' sl mz=g
a
(b)
Here,a =f =y
v cos?a + cos? B + cos?y =1
1
S COSO = —
] 1 1
DC’ of PQ are (ﬁﬁﬁ)
A-2,3,1)
P(-3,5,2) M <

PM = Projection of AP on PQ

[( 2+3)v’+(3 85 o P

2
3

And AP = /(-2+3)2+ (3—-5)2+(1-2)2=

JE

v@ v?

J(@P)Y2 — (PM)?

=4:

(c)

b o o e e e e e e e e e R e e e M e R R S M M S M e S S R e S S G M M M e R R S e R e S M M R M e e R

@g www.studentbro.in



T D S M N S SN N B B NN SN SEE N SN BN BN NI NS B EES SN SN SN N BN BN NN BN BN NN NN BN BN ST NN NN SN SN N NN BN NN BN SN N B B BN B

55

57

58

r—2_y+l_z—2
1/V3 1/¥3 143
=x—2=y+1=2-2=7r [say]

= Any point on the line is
O=r+2r-1r+2)

« @ lies on the plane 2x+ vy +2z=9
W20+ 2D+ -1+ +2)=9

= 4r4+5=9=r=1

~ Coordinate Q(3,0, 3)

“ PQ={JB-22+(0+12+(B-2?%=+3
(b)

Let the equation of line AB be

+ Equation of line is

x=0 y4+a z-0
T =1 =1 —F [sayl
4 E
B
C - D

~ Coordinate of E are (k, k — a, k).
Also, the equation of the other line CD is
x+a -0 z-0

= Y — =1 [Say]

2 1 1
= Coordinates of F are (24— a, A, A)
Direction ratio of FE are {(k — 24+ a), (k — A —
a), (k — )}
_k—2l+a k=d=-g k=24
N 2. 4 T 2
From Ist and IInd terms,
k—21+a=2k—-21-2a
= k =3a
From IInd and llird terms,
2k—2A—-2a=k—-A7
= A=k —2a=3a-2a
= Adl=a
~ Coordinate of E = (3a, 2a, 3a) and coordinate
of F = (a,aa)
(<)
Let the DR’s of a required line be a, b and ¢ 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=10

a b c
— = =
6—8 6-—-3 8-12
a b c
T e T — T —
2 -3 4

Hence, option ( c) is the required solution.

(b)

59

60

61

Let A(1,2, 2) be the foot of the perpendicular
from 0(0, 0,0) on the plane, then direction ratios
of 0OA are (1, 2, 2),
. Equation of the plane is
M-V +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),(0,5,0),(0,0,¢)
respectively
Then, equation of the plane isﬁ + % +§ =1
Also, it passes through (p, g, 1)
r

E + E + E =1
Also, equation of sphere passes through 4, B, C
will be
x2+y?+z2—ax—by—cz=0
[f its centre (x;,Vy,2,), then

a b c
Xy =phTihEy
= a=2x,b=2y,c=2z
~ Locus of centre of sphere is

3
m AT
x y z

©

The position vector of any point on the given line

is

P+ j+A(20+] + 4k)
=A+1Di+A+1Dj+41k

Clearly, this point lies on the plane 7 ('E + 2 —

£)=3

Hence, the plane 7 * (i 2] — ﬁ} = 3 contains the

given line

(b)

The equation of the plane through given line is

alx—1)+b(y—2)+c(z—3) =0 ..0)

Since, the straight line lie on the plane.

= DR's of the plane is perpendicular to the line ie,

Sa+ 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 _c
2 —-10 6
From Eq. (i),

2x—-1)—-10(y—2)+6(z—3) =D
=2x—10y+6z=20
=x—5y+3z=0

S S S S S S S S S S S S S S S S S S S S S S S S S S R S S S S S S S S S S S N S S S S R S S S S S S S S S —
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| I
1 I
| I
| I
I 62 (n) i j k '
| The distance of the point (2, 3, —5) from the plane =5 e 2= z—z I
: x+2y—2z=09is Xz—=X1 Yz— Vi 23— 3 :
i b - 2 +2(3) —2(-5) - 9] 17k !
I \[12_1_22_}(_2)2 =E 1 1 -3 "
! _lzt6+10-9] 2 e =l !
| T Vitartsz =51+ 9 -j(-1-3) + kB + 1) I
: 6 () . V82 +42+42 = 1 64+ 16+ 16 {
| The ratio in which yz-plane divide the line T Tantge = ) + 1o 1
: segment V96 46 7 :
l =xpix=—(—30u2=32 T2 T 2 = 2v6 i
: 64 (d) 69 (a) {
111 i
: Since, DC'sof a line are (—,—.—) The equa.tmn of.the plane through the :
I ’ : ; cec intersection of given planes is I
I . (1) +(l) _l_(E) =4 (x+y+z—-1D+k(2x+3y—z+4)=0 ...(1) 1
: C € c =x(1+2k)+yv(1+3k)+2(1-k) :
I —_—)C2=3=)C=i'\f’§ —1(1—4k):0 I
: 65 (d) + Plane is parallel to x-axis x(1+2k) =10 :
i T
| e s 4 I
| Lee s=gu =g _ = k=-3 ]
: We know, cos®a + cos ?B + cos?y = 1 Put k = —1/2 in Eq. (i) we get the required :
I % CORT ; + cos ? E + cos?y = 1 equation of plane which is I
: 11 2(x+y+z—-1)=-2x-3y+z—-4=0 :
: =,*-5+§+c052y=1 =y-3246=0 :
I 0 _m 70 (<) I
: = cosy=0 =y= 2 Direction ratios of given planes are :
" 66 (c) ay =2,y =—%ic; =1 "
| Equation of plane is andids = 1,05 = 2,8, =3 1
' e - 2(1) - 1(2) + 1(3) '
! a+b+c ~cos0 = !
: G+ 040 V2Z+ 12 + 1212 + 27 + 32 -
| Also,3 = —3 o 3 |
: = a =9andsimilarlyb = 6andc =3 V614 :
I =~ Equation of required plane is 1 13 1
| x y z = B=cos!| = |= 1
I —+=4+=-=1 247 I
| 9 6 3 1
: = 2x+ 3y +6z=18 71 (b) :
1 67 (a) Projection 1
| Equation of any plane passing through the point 6 2 3 I
=R2-(-1D]=+[5-0]=4+[1-3]=
: (1,2,3)is L )]7+l J74—[ ]7 :
: a(x—1)+b(y—2)+c(z—3)=0 _18+10-6_22 :
I Since, the above plane is parallel tox + 2y + 5z = 7 7 I
I 0 72 (9 I
: alx—1)+2(y—2)+5(z—-3)=0 LeF P be the foot of the pEfpenc?lcular.from the :
| 68 (b) origin on the plane, then direction ratios of OP, the I
I R ] — l t h l — » =\, — I
| If we have two vectors AB and AC, then area of ncfrma othe P m:le are.a 9,b=0.¢ ]
I : 0ie,a, b, c. Also, since, it passes through (a, b, ¢), 1
" triangle : i 1
I T the equation of the plane is '
I £x=E|ABxAC| alx—a)+bly—=b)+clz—c)=0 i
: = ax+by+cz=a’*+b*+¢? :
I 73 (d) I
| 1
| 1
| I
| I
| I

o o o)
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Let equation of plane is SA+6B+4C =0 (i)
lx+my+nz=p Since, it passes through (4, 3, 7), we get
01-%4.%4.%:1 3A+5B+4C =0 ..(iii)
® @ 6 On solving Eqgs. (ii) and (iii), we get
Coordinate of 4, B, C are (£,0,0),(0,2,0) and A B C
p : 4~ -8 7
(O’ 0, n) respectively « Equation of required plane is
« Centroid of 0ABC is (i%ﬁ) 4x—8y+7z =41
p P P 77 (a)
SR Tl S T Given line is
clPemi4ent=1 x—2_y+1_z—2_k(sa)
PR LI L 3 4 1z oY
16x7 ' 16y? 1632 Any point on the line is (3k + 2,4k — 1,12k + 2)

This point lies onthe planex —y +z =15
w3k +2—-(4k—1)+12k+2=5

2.,2 2.2 2.2 _ 16 2 2 2
Or x{yi +¥i31 + 3ix = SRS

~ Locusis x2y? + y2z?2 + z2x% = gxzyzzz =11k=0 = k=0
16 ~ Intersection pointis (2,—1,2
Hence, k = — . p ( ‘ )
P = Distance, between points(2 — 1,2) and
74 (a) (—1,-5,—-10)

The equation of any plane through the
intersection of the planex + v+ z = 1 and 2x +
3y—z+4=0is
x+y+z-1D)+A2x+3y—-z+4)=0

=S>(1+2x+(14+30)y+(1-A)z+44-1 = = i
-0 6d — 4b 4 4¢,—4cand —a — 2b — 3¢,a + 2b — 5¢

are respectively

=J(-1-2)2+ (-5+1)2 + (—10— 2)?
=v9+16+ 144 =13

79 (d)
The equations of the lines joining

Since, the plane parallel to x-axis

Therefore, DR’s of the above plane ie, the T=6d—4b+4C + m(_é'ﬁ —4b - BEJ i)

coefficient of x is zero and, 7 = —d — 2b — 3¢ + n(2d + 4b — 2¢) ..(ii)

S g =0 = _l For the point of intersection, the equations (i) and
2 (ii) should give the same value of 7

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

Hence, equating the coeff. of vectors d, b and & in

0 2
75 (9 the two expressions for 7, we get
. ! . om+2n=72m-2n=1and8m—-2n=7
Given equation can be rewritten as ) ,
x y z Solving first two equations, wegetm = 1,n = 1/2
THTHT=1 These values of m and n also satisfy the third
2 3 A . equation
« The coordlnateluf AABCis Hence, the lines intersect
A (1 ’ 0,0) B (g‘_, g) A (g, 0,1) Putting the value of m in (i), we obtain that the
2 ; : 3 4 position vector of the point of intersection as —4¢
Centroid of traingle 80 (a)
1 1 1
gy 0+0 0+ 3T 00+0+ " The vector equation of a plane through the line of
g 3 " 3 intersection of the planes 7+ (i + 3j — k) = O and
11 1 7+ (j + 2k) = 0 can be written as
= (E-a'ﬁ) F-((+37+-B)}+aF-(G+28)}=0 .00
76 (b) This passes through 2i + j — k
Lane through given line is (23 g E) (1+37— ;}) + A28+ - ;;_:)
Ax=1)+By+2)+C(z—3)=0 ..>i) (G +2k)=0

Where A, B and € 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,

=22+3+1)+A(0+1-2)=0=221=6
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Putting the value of A in (i), we get the equation of Direction cosines
the required plane as

F(i+9/+11k) =0

_( 6 2 3 )
V36+4+9 V36 +4+9 V36 +4+9

81 (b) - (E z E)
We know that the distance between the parallel 777
planes7 7 = dy and 7 - 71 = d; is given by 86 (d)
d —d Given, equation can be rewritten as
ldy = da) v
e y z _
In| i " ) 18/3 18/2 18
Given planes are # - (i 4+ 2f — 2k) = —Sand 7 - x y oz
(i+2f-2k) =8 6 9 18 !

: : |-5—-8] 13 ~ Points of coordinates axes are
+ Required distance = \fﬁ = A(6,0,0), B(0,~9, 0)and €(0,0, —18)
82 (a) = Centroid of a triangle
» A line joining points (4,—1,2) and (-3,2, 3) _ (5 +0+00-9+0 0+0— 18)
meets the plane at 90°, then this line is normal to 2 3 6)' 3 ' 3

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

87 (a)
Equation of plane s+ +7 1
=>x+2y+2z=8
Length of perpendicular from origin to x + 2y +

—7(x+10)+3(y—-5)+1(z—-4)=0 2z—-8=0
=>7x—3y—2+89=0 :[ -8 1. B
83 (d) Vi+4+4 3
Consider 0X, 0Y,0Z and Ox, Oy, 0z are two 88 (d)
system of rectangular axes. Given equation of sphere is
- i - n - 1
bet t}lj‘letrzcorreapondmg equation of plane be #2492 452 — A4y —Du— == 0
—+=4-= winl1) 3 1
a b ¢ h .
x vy oz - where centre is (5’_5‘1)
andE+E+F=1 it}

Length of perpendicular from origin to Egs. (i) and

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

(ii) must be same equation of family of concentric sphere is
1 1

= x?2+y?+z2-3x+y—-2z+4=0 ..(0)
1,01, 1 1 1 1 i A dine t tion,
Jq_2+F+§ JF+F+? ccording to question

1 1 1 1 1 1 b 1
EATRTE (G (RN
iy

= S+stS5-—t+t—+—5=0
=T-1=16

a h? o2 arZ b:Z Cr2

84 (b) 95
Let the equation of any plane passing through = A== 5
P(2,-1,3)is =~ From Eq. (i),

alx —2)+b(y+1)+c(z—3) =0 ...(i)
~DR’sof OP = 2,-1,3

Since, the line OP is perpendicular to the plane, = 2x2 +2y2 4+ 222 —6x+ 2y —4z—-25=0
therefore the DR's of the normal to the plane is 89 (b)

25
x2+y2+zz—3x+y—22—T=0

b o o e e e e e e e e e R e e e M e R R S M M S M e S S R e S S G M M M e R R S e R e S M M R M e e R

propardenal i he DS RLOP, Equation of first line is == = = = Z and second
~ Required equation of plane is O R Wi 5 * =
2x-2) -1y +1)+3(z-3)=0 lineis == =">===
= 2x—-y+3z—-14=0 Angle between the lines
85 (a)
L--------------_------------------_------------------------
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90

91

92

}'—? Z+3

6 = cos-! (| a,a; + byb, + cqc;

Ve + b2 + 22 + b2 + 2
= cos“(
(d)

Since, P+ AP' =0 ...(i)
=ax+by+cz+d+A(a'x+b'y+c'z+d)

)

Lo ()

=0
For parallel to x — axis, coefficientof x = 0
a
=atdd'=0=>1=——
a

~ From Eq. (i), we get

(a)

Equation of the plane passing through three
points 4, B, € with position vectors a, b, c is
f-(@xb+bxé+éxd)=a-bxc

So, thatif a, b, c represents the given vectors, then
@xb+bx¢+Exa)

i 7 Kkl i j k i § k
=0_6 3 2|+I3 -2 4|+|5 7 3
3 -2 4l Is 7 31 l-¢ 3 2

=[i(12+4—-6—28+14—9)
—§(-24-64+9—20+10+18)
+k(12-9+4214 10+ 15+ 42)]
=-13i+13j + 91k

) -6 3 2
anda-bxc=|[3 -2 4|=299
5 7 3

so, the required equation of the plane is
r-(—13i - 13j + 91k) = 299
orf-(i-j—7k)=-23
orr-(i-j—-7k)+23=0

(@)

The equation of plane, in which the linexT_5 —

lies is
4

A(x~5) +B(y—=-7)+C(z+3)=0 ..(>i)
Where 4, B and € 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,
44+ 4B — 5C =0 ..(i)

y—4 4

~5.. L
Since, line = T = leles in this plane. The

direction ratios is also perpendicular to this line
“7A4+B4+3C=0 ..(iii)
From Egs. (ii) and (iii), we get

93

94

95

96

97

99

A B C

17 —47 -24

~ The required equation of plane is
17(x=5) = 47(y=7)+ (=24)(z+3) =0
= 17x—47y—24z2+172=0
(a)
The vector equation of the plane passing through
points d, b,é&is
Fe(@xb+bxé+éxd)=[dbd
Therefore, the length of the perpendicular from
the origin to this plane is given by

b ]
|dxb+bxé+Ex
(b)
- Centre of sphere is (0, 0, 0), then the shortest
distance between (1, 2, —1) and surface of sphere
=v24-V6=2V6-vV6 =6
(a)
Given,a =4,c =3

Equation of the plane mis

S

B

Since, m is parallel to y-axis

1
« Coefficientof y = 0 ie,g =

Thus the equation of plane m is

E+§_1
= 3x+4z—-12=10
(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 z-1
= = = = = -
6 2 3 ) £ 2
7 7 7

The coordinates of points on this line at a distance
. 61 Zr 3r
r from A are given by (2 t—,-3x4,1% T)

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, y)
and perpendicular to plane
ax+by+cz+d=10
x—a_y-B_z-y

a b ¢

is
(d)

LetA = (1,0,0)B = (0,1,0)and € = (0,0,1)
Now, AB =+/(0— 1) + (1 - 0)2 + 02 =2
BC =02+ (0-1)?+(1-0)* =v2
andCA=(1-0)2+02+(0-1)2=+v2
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100

101

102

103
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~Perimeter of trangle= AB + BC + CA

=VZ+V2+V2=3V2

()

Distance of point P from plane=5
= A
——

a=10

Foot perpendicular

x—1 y+2& 2—1 {I—4—-2~1H) 5

1 2 2 1+4+4 3
8 4 7
—] ==, ==, e
*EgrTEeTy
Thus, the foot of the perpendicular is
A(B 4 7)
3'3" 3
(b)
x=1 y+1 z-1
G' i = = :,l
ven, — 3 7
x—3 y—-k =z
d I — =
W Z 1

=x=2A+1y=31-1,z=41+1

and x =p+3,y=20+kz=q

As the lines intersect they must have a point in

common.

L2041 =pu+33A-1=2p+k4r+1=p
3

= Az—Eandp=—5

nhk=3A-2p—1

:»k:B(—%)—Z(—S)—l

= k=
(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|
= (x—1)2+(0-2)2+(0—3)2
= J(x—=3)2+(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; + blbz + CiCy
Jai +bi +c?ai+ b3 +c?
1x342x-2+3x1
V1Z + 22 + 32 (32 + (—2)2 + 12

2

cosh =

scosB

104

105

106

107

108

(a)

Let the give points are A, B and € respectively

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

Since given points are collinear

2 -6 K-2
1 =3 2

=>K-2=—4

= K=-2

(d)

Equation of plane through (2,5, —3) is
a(x—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 ..(iii)

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

we get
x—2 y—=5 z+3
1 2 2 |=0
1 -2 3
=>10x—y—4z-27=0
(o)

Given line can be rewritten as

1 51
x—l___}' 3 _ =

1 1 1
4 3 2
~ Direction cosines are
1 -1 1
4 3 2
1 1 1 1 1 1 1 1 1
JEJFE*I wtets Jutsts
3 —4 6
V16 V16 V16
(a)

Equation of required plane is
(x+y+z—-6)+A(2x+3y+4z+5)=0
Which is passing through (1,1, 1)

= —34141=0

3
= A= 1
~Required plane is 20x 4+ 23y + 26z = 69
(c)

Equation of plane through (0, —4, —6) is
alx—0)+b(y+4) +c(z+6)=0 ..(i)

Point (—=2,9, 3) lies on Eq. (i), then
—2a+13b4+9c =0 ..(ii)

Also required plane is perpendicular to x — 4y —
2z =8

~a—4b—2c=0 ..(iii)

From Eqgs. (1), (i), (iii) we get
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109

110

111

115

X y+4 z+6

-2 13 9 |=0
1 —4 -2
ie,2x+y—z—-2=10
(b)

Let @, B, y be the angles with x-axis, z-axis
respectively, then direction cosines are
cosa, cos B, and cosy
T
a=-,

3

] 71'_1
& —0053—2,

Given,

-
I
N

m 1
m=cos—=-—and n = cosy

4 V2

Using 2 +m? +n?=1

=>1+1+2—1== "
32T =3

1 i1
cosy:zﬁyz_

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

1
~ Radius = 3 (length of the diameter)

= %J(s +1)2+(4-2)2+(-1-3)?

=3

(©)

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)2 + (1 — 2)2
=vVi+1+1=43

BCJ(7—4)2 4+ (-6 +3)2+ (4 — 1)?
=vV9+9+9=3V3

€D =(8—7)2+ (-7 +6)2 + (5 — 4)2
=V1+1+1=43

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

Position vector fAB = 4-5)i+(-3+4)j+
(1-2k

=—-i+j—k

(c)

112

113

And position vector of BC = (7 — 4)i + (—6 +
3)j+ (4 - Dk

=3i-3j+3k

Now, AB - BC = (i +j — k). (31 — 3j + 3k)
=-3-3-3=%0

. L7 ABCD is parallelogram

(b)
The required plane passes through the points
having position vectors a; and @, 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
F-a@)-{@-a)xb}=0
=7 (@ -a)xb-a;- (a3 xb) =0
=7 (@ —a) xb=[aa;b]
(a)
11 ; ; ;
[f (;,;,n) are the DC's of line, then using the

relation I2 + m? + n? = 1, we get

::rnz:l—l—l
23 ? %
=9n2:3—
V23
=:~n=T
114 (b)

The equation of a plane through the line of
intersection of the planes 7@ = Aand#-b = u
can be written as
Fd-D+k(Fb—p)=0
or,7-(@+kb)=2+ku .. ()
This passes through the origin

= - -1
~0-(@+kb)=2+uk=k =
Putting the value of k in (i), we get the equation of

the required plane as
?-(pd’—flg)=0=r’-(ﬁg~pﬁ)=0
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116 (d)

117

118

¥4
Bi-l5, my, 14)
(Jt+ Iy my+os o+ n3)

2 2 2

= A(-l;. my, my)

-
[ at ,
r! - . %-
F . i/
“ "

N [I‘l{"lrj my+my iyt
AN e 3 3

Di-Iy, |-m3, =it3)

¥

In Fig. OF is the external bisector
=1y mq—m; nl—nz)

2 * 2 ! 2
Therefore, direction ratios of OF are proportional to
L=l my—my ny—ny

2 & T

The co-ordinates of E are (

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 120
sa(=2)+b(4)+c(—4)=0and, 2a+3b+ 4c =

0

a b c a b ¢

e = — e — = — = —

28 0 -14 2 0 -1

Hence,a:b:c=2:0:-1

ALITER Let P(1,—2,3) and @(—1,2,—1) be the
given points

Given line is parallel to the vector b = 2i + 3j +
4k

~ Normal to the plane is parallel to the vector

PQ x b = 281 — 14k = 14(2i + 0] — k) 121

(b)

The equation of a line passing through the points
A(i—j+2k)and B(3i+ ] + k) is given by
F=(0—-j+2k)+2(3i+j+k)

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

~ AP = A(3t+j+ k) = |AP| = |AVIT

Now, |AV11 = 3V11,= 1 = +3

Thus, the position vectors of P are

100+ 2j + Skand —8i — 4f — k

()

The given equation of sphere is
x24+y?+2243x—42z+1=0

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

and radius of sphere = Vu? + v+ w2 —d

—9-[-4 1—21
T4 )

(<)

[t is given that the line

x—1 y—-3 z-4

2 -1 2
Is 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
2x—0)—(y—-0)+2(z—-0)=0=22x—y+ 2z

=0

(b)

Given equation of lines are

x—=5 y—=7 z+2 ;
Tt =k [say] ..... (1)
x+3 y-—-3 z-6 .
36z o 4 W
Any point on the line () is P(3k +5,-k + 7,k —
2)

This point is satisfied the Eq. (ii),
Bk+5+43 —k+7-3 k—2-6
& = y

and

-36 2
3k+8 —-k+4 k-8
—— — —
-36 2 4

16
::»3:'(4—8:18}(—72:}}(:?
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122

123

. 16 16
p P(16+5,~?+ A 2)
_ 510
te,P(Zl,E,?)
(a)
We have, AB = —2i — 3] — 6k
So, vector equation of the plane is
(F—(i-2j—4k)}-AB=0
= 7-(—21— 3] — 6k)
= (i — 2j — 4k) - (—2i — 3] — 6k)
= —=2x—3y—bz=—-24+6+24
=>2x+3y+6x+28=0
(<)
Let pointis (a, 5, ¥)
sla—a)?+pE+yE=a® + (B-b)* +y?
=a’+p*+(y—o)?
=a? + B2 +y?
We get, =—_§-,S=g—andy=§—

abc
e

~ Required point is (2 3,5)

124 (b)

125

127

Let equation of plane is i» + —;— + % =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)

74
NUW:; =1

& a=3,§=2 =>h=6

Andf=4 sy=12

=~ Equation of plane is

= 4dx+2y+z=12

()

« Vertices of AABC are A(—1,3,2),B(2,3,5) and

C(3,5-2)

=>AB=v9+0+9 =18

CA=V16+4+16=6

AndBC =V1+4+49 =54

«w AB? + CA*? = BC*?

A ABC is right angled triangle at A

s 2A=90°

(a)

Let the point P(x, y, z) divides the line joining the

points A and B in the ratio m: 1.

4 1
(5-3-2) P

Since, point P is on X0Z-plane

( |,2,-2)

128

129

130

131

132

. y coordinate = 0
2m—3
m+1

=

=0 = i
— m.._2

. _3+2x5 13
e T mTE  E

3x(-2)+2x(-2)
= .

13
~ Required points is (?,D.—f!)
(d)
y Z

x

Let th ti fplaneis—=+=+-=1
et the equation of plane is 6+3+4

= The perpendicular distance from origin to the

above plane

[04+0+0—1]

andz =

_Jel)%@)%&f

441649
144

_ 12

V29
(b)
Equation of planeisa(x — 1) + b((v + 1) + cz =
0
(- plane is passing through(1,2,—1))
Above plane also passing through (0,2, —1)
v —a+3b—-c=0
Also2a—b+3c=0

a b ¢

8 1 -5
Hence, equation of plane is
8x+y—-5z—-7=0
()
«» 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+z— 15 = 0is required equation of
plane
(c)
The distance between given points
=J(2-12+(2-4)?%+(3-5)2
—viTd+4=3
(b)
Equation of plane through (1, 2, 3) is
a(x—D+bly—=2D+e(z—3)=0 ...(D
It passes through (=1,4,2) and (3, 1, 1)
r—2a+2b—c=0and2a—b—-2c=0

a b c

e R P

-5 -6 -2
~ Equation of plane is
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133

134

135

136

—5x—6y—2z+5+12+6=10
=5x+6y+2z—-23=0

Alternate
Equation plane is
X=X Y—-Wnh 2z2—2
X=X Y2=Y1 Z—Zi=0
X3 =X Yz3—M1 23— 2
x—1 y—2 z—3
=| -2 2 -1|=0
2 -1 -2

= a-1)(-4-1D - -2(4+2)
+(z-3)2-4)=0

= =5x+5—-6y+12-224+46=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 =

4
(<)
Equation of given line is% = }'T_l = %1 = k (say)
P(l1,2,3)
A |
T I
| Q(x1, 11, 71)

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)+3(3k—-1)+3(3k-2)=0
=22k-11=0

= k =§

. Point Mis (1,2,

~ Point M is (1, = 2)

Let the image of P about the line 4B is @, where M
is the mid point of PQ

. x1+1_ly-.+2_5 Z3+3 5
T3 e gt a 2
=2x=1Lwn=3z5,=2

(b)

The equation of straight line passing through
origin and direction cosine (I,m,n) is

s S
T mesr Y
Coordinates of any point P are (Ir, mr, nr)

Here, [ = = **-1m—2n—_2
: ViE422 422 31 3! 3

andr =3 (given)
. Coordinates of P are (—1,2,-2)
(b)

137

138

139

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)
and radius a is
(x—a)Y+(y—a)y+(z—a)P=ad?

= x% + y? + 2% — 2ax — 2ay — 2az + 3a% = a?
nx?+y?+ 32— 2a(x+y+2)+ 2a® = 0is the
required equation of sphere

(b)

Angle between the plane and line is given by
aa’ + bb' + cc’
va? + b? + c*Va'? + b’ + ¢
2x343x2-ax3
4 4 4
2 2 z
V22532 + 42 3 o o]
Zrer a5 + () + ()

] 1

sin@ =

~sinb =

+_
222 44 s

’ 9 . 4 9

m T + S + o

~ sinB = sin0°

= 0=0°

(b)

Given that equation of planes are,

4x+4y-5z=12 ..(i)

AndBx + 12y — 13z =32 ..(ii)

Let direction ratios of the line are (I, m, n)

~ Egs. (i) and (ii) becomes

H+4m—-5n=0 ..(iii)

And8l+12m—-13n=0 ..(iv)
[l m n I m n

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 Eqs. (v) and (vi), we get (1, 2, 0)

: . . ox=1 — z
= Required line is *— =X= =2

2 3 4
(b)

DR’s of given line are (3, —=5,2)

DR’s of normal to the plane = (1, 3, —«)
= Line is perpendicular to the normal
=3(1)-53)+2(—a) =0
=3-15-2a=0

= 2a=-—12

= a=—06

Also point (2, 1, —2) lies on the plane
2+34+6(-2)+B=0

= pB=7

~(a,B)=(-6,7)

o |
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140

141

142

143

145

(b)
We know

: ; 3 4
cos?a + cos *PB + cos?y + cos?8 = 5

where «, 3, y and & are the angles with diagonals
of cube,
~1—sin*a+1—sin’B+ 1 —sin®y + 1 — sin?8

4
3

= sina+ sin?p + sin?y + sin?§ = g

()

Given equation of line is
3—x_y—2m22—3
T " 85 & I

3
x—3 y—-2 2#—3

- 5 1
2

==

Direction ratios of line are — 1, 5,=

2
(b)
e I{1+£2 m1+m2 n1+n2)
'BC_( 2" 2 F 32

And |ﬁf’| = casg

So, direction cosines of internal angle bisector are

'A{!l,ml, ny)
0 C

B(l5, m3, n7)
Iy +1; my+m, ngy+n,
ZCDSE’ 2(:052 ' 2(:05-Ei
2 2 2
(<)

The given equation of plane is ~2{ +%+ E =1
On comparing with =+ >+ = = 1, we get
a=2,b=3,c=4

Area of A ABC = %wfazbz + b%c? + c?a?

1
:Ev’4x9+9x16+16x4

1 1
= 5\/36 + 144 + 64 = Eu‘244 =61
(a)

Let (u, v, w) be the centre of the sphere with
radius r. Since, it passes through the origin

& u? 4+ v? + w? = r?, Equation of the diameter
parallel to x-axis is

—==== )

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

146

147

148

149

150

The extremities of diameter are the points on Eq.
(i) ata 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 =0 as
r+w+vi+w?—2r(r+u)=0

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

and similarly Q lies on the sphere x? + y? + 22 +
2rx=10

(d)

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

A1+ 14k |34k

| N

According to question

|3 +k

— | =423 =2k=3-9
V3

(c)

Since, given points divide the X0Z-plane.
~ Required ratio = —yy:1y, = =37

(b)

DC’s of the given line are g, —%, —-E-
Hence, the equation of line can be pointin the

form

x=2 y+3 z+5
1/3 ~ -2/3 -2/3"

~ Point is (2 + g, —-3- %,—5 — 33_")

r

A iﬁ
Points are (4,—7,—9) and (0,1,—1)
()

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

-+ - E j‘ ;-E -~
n=ABXAC=|p 1 1|=0i+]—-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 4 : 1. Then, the coordinates of
the point of division are

41+1 2142 443

(.1+1 "A+1 ',1+1)

This point lies on xy-plane

’ A+3
. z-coordinate = 0 = e 0=241A=-3

Hence, xy-plane divides the join of (1, 2, 3) and
(4,2, 1) externally in the ratio 3 : 1
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151

152

153

ALTER We know that the XY -plane divides the
segment joining P(x;,vy,2;) and @ (x5, V5, 25) 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 . Then,

l=m=n [Given]

; . 1
sPtmieni=1=33P=1=3l=—=m

V3
=n
Now,7 = [F|(lt+m]j+nk)
=>F=6(if+ij+iﬁ) = 2vV3(E+)+ k)
V3 V3 V3
(@)

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

and (1,1,2)

_1(2x1—1><1+1><2)
Va+1+1V1+1+4

-~ Bcos

= cos"(

3
=)

= cos™? (1) s

S \2/7 3
(b)
The equation of a plane parallel to the plane 7 -
(4i—12j-3k) -7 =0is,
7-(4i—-12j-3k)+1=0
This passes through 2i — j — 4k
(20— —4k)-(41-12j-3k)+A=0
=28+12+124+4=0
=>1=-32
So, the required plane is 7 - (41 — 12] — 3k) —
32=0

154 (a)

155

Equation of the give plane can be writer as
(3i—4j+5k)- (xi+yj+zk)=8

So, that the normal to the given plane is 31 — 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

¥ = 3i— 5j + 7k + A(3i — 4j + 5k)

Where A is a parameter

Since, this lie passes through the vector 31 — 5j +
7k ie, the point (3, —5, 7) and is parallel to 3i —
4j + 5k, its direction ratios are 3, —4,5

. . . X=3 y+5 =7
Its cartesian equation 1s _4 = _—4 = T

(a)

Given lines can be rewritten as

12 3
This shows that DR's of given equation are (1, 2,
3).

156 (d)

Given line is parallel to b = —1 + j + k and the
given plane is normal to it = 31 + 2j — k

Let & be the angle between the given line and
given plane. Then,

b-7
sinf = — —
|b] 17|
5 sin —3+2—1::'9 4_1(—2)
sinfl = ——— =sin"'|—
V314 VazZ.

157 (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

2]
W £AON = £NOB = 5 (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 =, — =, 7=
g 1
COS— = —
273
A(a, 0, 0) -1, 1
818
2 2
a0, o, o)
Let [, m, n be the direction cosines of the reflected
ray OB. Then,
+1 1 m+40 1 . 7n+0
2c0s8/2  y3'2c050/2 3 "C'Zcos6;2
1
V3
I 2 1 2 2
= [=—=— = —— = —
g e STal =g
! 1 2 2
— = o= = o —_——
pm=Tph=g
Hence, direction cosines of the reflected ray are

1 2
FEJ—'EJ

2
3

158 (d)

Given, 3lm —4ln+ mn =0 ...(I)

S S S S S S S S S S S S S S S S S S S S S S S S S S R S S S S S S S S S S S N S S S S R S S S S S S S S S —

o o o)

Get More Learning Materials Here : &

@ www.studentbro.in



T D S M N S SN N B B NN SN SEE N SN BN BN NI NS B EES SN SN SN N BN BN NN BN BN NN NN BN BN ST NN NN SN SN N NN BN NN BN SN N B B BN B

159

160

161

and [ +2m+3n =0 ..(ii)
From Eq. (ii), [ = —(2m + 3n) putting in Eq. (i)
=302m+3n)m+40C2m+3Inyn+mn=20
= —6m?+ 12n? =0
=m = iﬁn
Now, m= v@n
= 1=-(2V2n+3n)=—(2v2+3)n
shimin= —(3 + Z@n: V2n:n
- —(3 + 2\5):\5:1
Also, m=—2n=l= —(—2\@—!— 3)n
“lhmin= —(3 — Zﬁ)n: —2:n
=—(3-2v2):—V2: 1
=cosh
(3+2v2)(3-2V2) + (V2)(—V2) + 1-1
J(s + 22 + (V2) + 1 J(s ~2VZ) + (—V2) + 12
=0

6 m
= 0==
2

(@)
Equation of plane passing through (-1, 3, 0) is
Alx+1)+B(y—=3)+C(z—0)=0..(0)
Also, plane (i) is passing through the points (2, 2,
1) and (1,1,3)
3A-B+C=0 ..(i)
And 24 — 2B + 3C =0 ..(iii)
On solving Egs. (i) and (iii), we get
A B C

-3+2 2-9 —6+2
~AB:C=-1:-7.—4

>A:B:.C=1714

FromEq. (i), 1(x+ 1)+ 7(v —3)+4(z) =0
=2x+7y+4z-20=0

« Distance from the plane to the point (5, 7, 8)
_1X5+7X7+4—X8—20

V12 + 72 + 42
54494 32-20 66
— = = \1'66
v 66 V66
(@)

The line of intersection of the plane 7 - (EI —-j+
ﬁ) =1land?: (i‘+ 4j — Zﬁj = 2 is perpendicular
to each of the normal vectors n; = 3i — j + k and
i, = i + 4j — 2k and hence it is parallel to the
vector
o xT, =31—f+k)x (i+4f —2k)

= -2+ 7]+ 13k
(b)

162

163

Let DR’s of line be (I, m, n), Also, normal to the

plane are perpendicular to the required line.

~4l+4m—-5n=0

and8l+12m—13n=10
[ m n [

m

e e— = — = — = —
8 12 16 2 3

[ntersection point with z = 0 is given by

dx + 4y =12 ...(0)

and 8x + 12y = 32 _(ii)

on solving Egs. (i) and (ii), we get (1,2, 0)

1 y-2 _z

. - . XK=
~R ired lines is— =— ==
equired lines 5 2 :

n
4

(b)

The line of intersection of the planes 7 - (1‘ + 2] +
3k) =0and7- (31 +2j + fé) = 0 is parallel to the
vector

(i+2j+3k)x (3i+2j+k)=—4i+8) — 4k
Since both the planes 7 - (i +2j+ 3.‘:7) =0and7-
(33 + 2§ + fE) = 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
—4i + 8] — 4k

Hence, its equation is

?=0+A'(= —41 + 8] — 4k)

=7 = A(1 - 2] + k), where, A = —44'

(d)

Let the equation of plane passing through the
point P(—1,—1,1)is

alx+ 1) +b(y+1)+c(z=1)=0 o (1)
Which passes through the points

Q(0,1,1)and R(0,0, 2)

~a+2b+0c=0

anda+b+c=10

a b C
= = — =
2—=0 1-0 1-2
a b C
e I — T —
2 -1 -1
From Eq. (i)

2+ D) —-1y+1)—-1(z—-1)=0

=2x—-y—z+2=0

= Distance of plane from point (0, 0, 0)
0+0+0+2

V22 +(~1)2 + (-1)?
2

V6

164 ()

The direction cosines of PO
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165

166

167

168

169

2 3 1
'(¢4+9+1‘¢4+9+1'¢4+9+1)

~2 -3 1
or ; ¥
(\/4+9+1 VA+9+1 J4+9+1)

( P 3 1 ) ( -2 -3 1 )

= ) , or ; ;

Vid V14 V14 V14 V14 V14

(b)

The centre and radius of given sphere are (0, 0, 0)

and V54 ie, 3v/6.

Distance between (1,2, —1) and(0,0,0) is V6

+ Shortest distance between point (1, 2, —1) and

surface of the sphere

= 3V6-VE =215

(d)

Shortest distance

=% Ye=)V1 @274
2 by 81
az by L2

VE(miny —myny)?

Xo—Xy Yo— V1 23— 2%
ay by €
iz b, &)

-2 143 6-~1 3 45
3 4 5 3 4 5
1 2 3 1 2 3

=0 [+ two rows are identical]

~ Shortest distance = 0

(b)

HETB, (xllylle) - (1.2, 3)

anda=2,b=-1c=1,d=3

o T

T2 T -1 1

B ( 2—3+44+413 ) B

TN+ (12 4+ (13 T

= x=-3, y=5andz=2

(d)

Given, equation can be rewritten as

Now,

Z 2 2 5
= +yt iz —2x+3y+4z—E: 0
Let ¥ = xi+ yj + zk
+ Given equation written in vector form is
a w 5
i [F—(2i - 3) — 4k)] =
()
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

5,5, —'5 and—.—, 0

If 6 is the angle between the line and the plane,
then

c05(9[]°_g}—E.i+1.l+(_2)xo
342 342 \ 3
1
=>sin8=ﬁ
= 0 = 45°
170 (a)

171

172

173

We know, if the line is passing through (x;, y;, 71)
and (x;, y2, 2,), then equation of line is

r—Hd YT 24

Xa2=X1 Yz2= Y1 22— %

Since, the line passing through (4, -5, —2) and
(=1,5,3)

= 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
22+3+4)(x—y+2z-3)
=32x—-3y+4z-3)

=4x—-3y+2z2—-15=0

(b)

The intersection of two planes is

(x+y+z—-6)+A(2x+3y+4z+5)=0

= 1+2)x+ A +3D)y+ (1 +4)z+

(=6+54) =0 ..>)

Since, this plane is perpendicular to the plane

4x+5y—-3z2—8=10

S(1+2D04+ (1+30)5+(1+40)(—3)=0
6

= Al=——
11

On putting the value of A in Eq. (i), we get

1 7 13 96
(Cma)x+ (Cp)r+ (Cp)e+ (-53) =0
=x+7y+13z2+96=10
(a)

The given line is # = 2i — 2] + 3k + (1 — J + 4k)
or,7# = d + Ab, where & = 2i — 2f + 3k, b=1i—
j—ak

The given planeis 7+ (1 + 5/ + k) =5
Wehave, b i = (i—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 @ = 2i — 2] + 3k on the line to the given
plane

Hence,
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174

175

Required distance
_|(2t=2j+3k)-(i+5j+ k) - 5|

o VI+25+1
= Required distance = |i§§;5-| = %

(d)

« Direction ratios of lines and planes are

(ay,by,¢1) = (2,1,—2) and (ay, by, c2) = (1,1, 1)
241 —2

Va+1+4Vi+1+1

B =sin"?! 1

= 0 =sin (3_«!5)

(a)

Equation of plane is g + f + % =1
>x+2y+2z=28

Length of perpendicular from origin to the plane
x+2y+22—-8=0is

< 5in@ =

-8 8
Vi+ta+al 3

176 (c)

177

178

180

Get More Learning Materials Here : &

2
Given,cosacosfcosy = 3

4
andcosycosa = 5

2
Then, cosa = -§-,|:05|3 = 3 andcosy = 3

‘ " 4 _2+1+2_5
s cosa+cosf cosy =tk ges
()

The coordinates of the mid-point of PQ are (2, 3,
4). The direction ratios of P( are proportional to
3—L,4—~2;5—381e71,11

So, equation of the required plane is
Ix(x—2)+1x(y—3)+1x{z—4)=0or,
x+y+z=9

(a)

Given sphere are
S;=x2+y?+z22+7x—-2y—z=1

andS; = x2+y*+2z2—-3x+3y+4z=—4
required equation of plane is

(P +y?+22+7x—2y—z—-1)— (x> +y? +
z2—3x+3y+4z+4)=0

[ 51— 52 =0]

= 10x—5y —5z=5

= 2x—y—z=1

(a)

Given line is

x—1_y+1wz—3

-3 -2 1
= Line is passing through (1, -1, 3) and having
direction ratios —3,—2,11ie,3,2,—1

181

182

183

184

185

= Vector equation of the line is

F=(i-j+3k)+23i+2j-k)

()

Equation of the plane is % + % + % =1
b =3,

Here,a = 2, c=4

1
&~ Area of AABC = E\fazbz + b2¢2 + c2a?

1
=E\/22.32+32-42+42-22

1
= E\.’244 = V61 sq units
()

2 4
v cosacos B = cosff cosy :Eandcosycosa’ =

Then cos a =§,msf3 =%and cosy =§
: + + = +1+2—5
ncosa+cosf +cosy = steta—g

(@)

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 =10

a b _c:)a_b_ c
—24 =32 40 '3 4 =5

So, equation of the required plane is
3x-2)+4(y—=2)-5(z—-1)=0o0r,3x+ 4y —
5z=9

(d)

Since, 0A is equally inclined to 0X, QY and 0Z

So, coordinate of A are (a, a, a)

Also, 0A =3
“yf(a=0)2+(@a—-0)2+(@—0)2=+3

= V3a2=V3 =a=+1

~» Coordinate of A are (1,1, 1) or (—=1,—-1,-1).
(b)

Let equation of plane is

Lo B

u+ﬁ+v

1, then A(a, 0,0), B(0, 3, 0)and € (0, 0,y)are the
points on coordinate

axes.

+Centroid of ABC = (£,£,X)

But==1
Ll3—
_.B_
=:-a—3,3—2

=;-B=6and§=4
= y=12
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186

187

188

189

190

- Equation of plane is

x vy

4 —=1
3+6+12

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

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

2x =2+ 2(y-3N+2z-4H =0
=x+y+z=9

(d)

Equation of the line passing through

(5,1,a)and (3,b,1) is

x—3 —-b z-1
=g .G)

5—-3 1-b a-1

. 17 13 . .
Also, point ({}? —?) satisfies Eq. (i), we get

g 13
3 ?—b ——2"—1

7T 41=5  a—1

15
(=3
3
(_ 2)
17
From Ist and Illed terms — 3(1 — b) = 2 (?— b)
=b=4

From Istand [lIrd termsa — 1 = = a=6

E))

The image (x,y, z) of a point (x4, ¥;,2,) in a plane
ax+by+cz+d=0is

X, X

a b €
_ —2(axy + by, + cz; +d)
N a? + b2 + c2
Here, (x1,¥1,2:) = (5,4, 6)
a=1 b=1c=2,d =-15
. B =g gl

1 1 2
=26+ 44 12-15)
a 1+1+4 B
=x=3,y=2z=2
(<)

If «, 3, v are the angles which the line makes with
coordinate axes, then

l=cosa,m=cosf, n=cosy

a2 +m? +n? = cos?a + cos?B + cos’y = 1
(c)

Wearegivenby 1?4+ m? —n? =0and [+ m+
n=0andwehavel? + m?+n?=1

So that, 2n® =1

191

192

1
=3n=+—

NG
Andl+m=—n

=2 (+m)?=n=1*+m?

=2lm=20
= Eitherl =0orm=0,ifl=0,m+n=20
_1
=2m=-n=+-—=
V2

So, the direction cosines of one of the lines are

— | 1 "
G,+E.iﬁand ifm=0,l+n=0=2l=-n=
$%and the direction cosines of the other line are

— 1
+\f_§"0’i

1
V2
Hence, the required angle is

()

Equation of a plane passing through (2, 2, 1) is
alx—2)+b(y—2)+c(z—1)=0 ..()

This passes through (9, 3, 6) and is perpendicular
to2x+6y+6z—1=0

“~7a+b+5c=0and 2a+6b+6¢c=0

Solving these two by cross-multiplication, we get
a b ¢ a b ¢

—_—— = — T — = — = —

—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 ¥+ @ = Aandt-b =

can be written as

(F-a=2)+k(F-b=p)=0

= F-(d+kb)=A+ku ..(0)

This plane passes through the origin, therefore

0-(a+kb)=A+puk

=k=—-
u

On putting the value of k in Eq. (i), the equation of
the required plane is

t-(pa—21b)=0
B i"-(lﬁ—uﬁ)=0

194 (d)

Clearly, cos?a + cos260° + cos260° = 1 where a
is the angle which the straight line makes with x-
axis

1 1

5 2_1 _1
S CosTa = 4 4—2

S S S S S S S S S S S S S S S S S S S S S S S S S S R S S S S S S S S S S S N S S S S R S S S S S S S S S —

o o o)

Get More Learning Materials Here : &

@ www.studentbro.in



T D S M N S SN N B B NN SN SEE N SN BN BN NI NS B EES SN SN SN N BN BN NN BN BN NN NN BN BN ST NN NN SN SN N NN BN NN BN SN N B B BN B

1 —z—1=
= cos0=— = o = 45° Xt+y—g5-1=0

V2 199 (d)
195 (b) Given equation of line is
Since two lines intersect at a point. Then shortest ¥ =2 Z2=3 3 &5
distance between them is zero. 2 3 4 Y
kK 2 3 Any point on the line is P(24, 34+ 2,44 + 3).
~13 k 2|=0 Also, this point lies in the plan.
E = - 220D+ (BA+2) - (4A+3) =2
4 i “ = i1=1
- bz Co =0
% _‘le By ooy, by CRnard.inthfthP are_(Z, 57)
= k(—2k-2)-2(-6-2)+3@B-k)=0 v Sediver Clawiee =
= 2k?+5k—25=0 V(2 —0)2+(5-0)2+ (7 - 0)?
= (2k=5)(k+5)=0 =78
200
=k=—=,-5 () . . . L :
2 (1) Direction ratio of the joining the points (1, 2,
Hence, integer value of k is —5 5) and (4, 3, 2) is (3, 1, —3) and direction ratios of
196 (b) the joining the points (5,1, —11) and (8, 2, —8) is
Direction ratioof AB = (6 - 1,11+ 1,2 - 2) (3,1,3)
= (5,12,0) » These are parallel
Direction ratios of AC = (1 —1,2+ 1,6 —2) = (2) Itis true
(0,3,4) (3) Direction ratios of the plane x — 2y + z = 21
Now, cos A = 7 Riggt bljz Bl are (1,—2, 1) and direction ratios of the ]incf%1 =
ai +bi +ciyaj +bi +c3 y-2 _ z-1
_ ., 5x0412x340x4 36 = re (1, 2, 3). If they are parallel, then
cosA = =— X =
V25 +144+0V0+9+16 65 1(1)-2(2) +1(3) = 0
197 (a) o 1 0 z+1
x— o= z
Letay =2x,by = 2x,¢; = x Given, = = =r [say]...(i)
Anda,=7-3=4,b,=2-1=1 -1 2 3

g 1z tag Then, coordinate of any point N on the line (i) are

10, + blbz + C1C (—r + 1‘ ZT' Ir— 1) ”"(ii) ‘ ) ]
«~cosB = Let N be the foot of the perpendicular to line(i)
Ja? +bi+ci\ai + b2 +c? N .
1 ool RN R = Direction ratios of PN are

X+ dewl - ns (-r+1-22r—-33r—1-4)=(-r—1,2r—

B v4x? + 4x2 + x2v16 + 1 + 64 3,3r — 5) ...(iii)
18x 2
- == + PN is perpendicular to line (i)
3xx8 3 2 . Using the condition,
= B=C05_1 (E) alaz +blbz+6162 :0
Any planes passing through (1,1,1) is =Tk LAY =69 =15=0
a(x—1) + by — 1) +cly—1) = 0..(G) =”.=1?0
Since, it i ing th h (1, -1,1), t -
I?:]:e; b](S_p;)Sing(_ 21‘;0 u_g l; ( hwEge Then, from Eq.(ii), we get
“D ¥ 2“ o o ( 10 20 30 1) ( 32023)
— L —_— — — = —_—— —_— = —_—— — ——
g e 7" e ey PER
=20-a+b+c=0 ..(i0)

Now, perpendicular distance

Eqg. (i) is perpendicularto 2x —y +z+5 =0is - - -
2a—b+0f0 ...(‘I'LII) PN:J(_E_Z) +(E_3) +(E_4)
From Egs. (ii) and (iii), we get 7 7 7
a=b=1c=-1 1 T TIiTE

On substituting the value of a, b and c in Eq. (i), ~ig 28t Lha

we get
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3
e

203 (¢)
et i1 1
et,tm=cos—=—
4 2
dn = 11‘_1
an n—c053—2

“lE+m?iini=1

= [=.1-(m?+n?

1 (1 + 1)
- 24
B 4
1
={=4=
2
Since, line makes an obtuse angle, so we take
1
l=—=
2
. Direction cosines ar L
. Direction cosines are 2.\5.2

204 (a)
LetF = xi + yj] + zk
anda = ai + bj + ck, where a, b, ¢ are constant.
Now, |r|Z—2f-3+p =0
= x2+yi+z2-2(ax+by+cz)+p=0
Which represent a sphere,
Where radius= /aZ + b2 + c2 — p = +ve [+
|4]? > p]

205 (b)
The image of the point (x;, y;, 1) in the plane

ax+by+cz+d=0is
X—H _YThH _ 474

a b c
_ —2(ax; + by, +cz; +d)
- a? +b? +c?
A
B
cx—1 y-3 3-—-4 2—-3+4+3
"2_—1_1__2( 6 )
Therefore, image of the pointis (—3,5, 2)
207 (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

(3/1+4 51+7 3.&i-|—1)

A+1 " A+1" A+1

208

209

210

211

Now, AD 1 BC

= AD-BC =0
=2—-2A+3)-205A+7)—-4=0=21=-7/4
So, the coordinates of D are (5/3,7/3,17/3)

(c)

Let a, b, c be the direction ratios of required line.
~3a+2b+c=0anda+b—-2c=0

a b Vo
= — —
—4-1 1+6 3-2
a b ¢
—_e——u ===
-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
(—14,0)

Hence, required line is

x+1 y—4 z-0

5 7 1

()
Let the coordinate of a point  on x-axis be
(a,0,0)

. Distance, PQ
:‘f(a—a)2+(b—0)2+(c—0]2

(d)

Let the vertices A, B, C, D of quadrilateral be
(1,1, 21), (%2, ¥2, 22), (%3, ¥3, 23) and

(x4, V4, 34) the equation of plane PQRS be
u=zax+by+cz+d=10

Letu, =a,x+b.y+cz+d

Wherer =1,2,3,4

-aea e
Uz Uz Uy Uy
(a)
The vector equations of the given lines are
R=d;+Aband#=a +pub,
Where,
@ =1+2j+3k, b, =21+ 3] + 4k

a; = 20+ 4f + 5k, b, = 31 + 4f + 5k

s e |8 T K ;

2bhixXby=|2 3 4|l=-1+2]—-k
3 4 5

(@ — @) (by x by)
=(i+2/+2k) (-1+27-k)
=
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|(az - (b1 sz)l

~ Required S.D.=
by % by
_ 1 1
Vitd+1 6
212 (a)

Given, equation of sphere is

2 2y 2 3
x“+y“+z —x+2y—22+z={]
The centre of sphere is G* -1, ]).

213 (a)
D divides BC inthe ratio= AB : AC ie.3: 13

Therefore, coordinates of D are
(3x—9+13x5 Ix6+13x3

3+13 ' 3+ 13 ’
3x—3+13x2)

3+13
(19 57 17)

"\8'16'16

214 (c)
The equation of a plane through the line of
intersection of the planes
ax+by+cz+d=0anda'x+b'y+c'z+d =
0is

(ax+by+ecz+d)+A(a'x+b'y+c'z+d)=0

2x(a+Ad)+y(b+Ab)+z(c+Ac)+d+

Ad' =0 ..(0)

This parallel to x-axis i.e., 1—=
~1+(a+1a)+0(b+A1b")

Y=
00
+0(c+Ac)=0
a
21—
a

Putting the value of A in (i), the required plane is

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

We have, ¢ = 45° and f = 60°

Suppose OP makes angle y with 0Z. Then,

cos? @ + cos? f + cos’y =1

2 2
= (i) +(—) +cos?y =1
V2 2
1

:>cos2y:Z:> cosy = +E
216 (a)

As f + % + % =1 cuts the coordinate axes at

A(a,0,0),B(0,b,0),€(0,0,c)

Since, distance from origin = 1

—

y = 60°,120°

217

oz o2 toz

The plane x + y + z + ay/3 = 0 will touch the

sphere, if
L pupd 2l 1 3
: = [=+1+1—=
VIi+1+1 4 2
1 3
==~a\/§+§=:|:z = aV3=1,-2
- 1 2
a=—,——
V3' 3
1 1,1 _
b2 =1 wves (1)

; CentrmdP(x,‘y,Z)
_(a—l—ﬂ+0 0+b+0 0+0+.:)

3 ! 3 ' 3
a b o .
::»x_—a—,y—é—,Z——B— .. (i)
From Egs. (i) and (ii),
1 1 1

=1

1
= = +
=k=9
(c)
Equation of plane containing the Ime— =
a(x—0)+b(y—0)+c(z—0)=0 ..{
and 2a +3b+4c=0 ..(ii)
Another equation of the plane containing the
other two lines is
ai(x—0)+ by(y —0) +¢.(z = 0) = 0 ....(iii)
Also,3a; +4b; + 2¢; =0
and 4a, + 2b; + 3¢, =0
on solving we get
a; by c

1
F+;= 9=k (given)

Yy _ 2.
5 Y
)

8 -1 -10

= Eq. (iii) becomes

8x—y—10c =0 ..(iv)

Since, the plane (i) is perpendicular to the plane
(ii)

& 8a—b—10c =0 ..(v)

On solving Egs. (ii) and (v), we get
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218

219

a b c a b
26 52 2671 —2 1
+ From Eq. (i)
x=2y+z=0
Alternate

Letd = 21 + 3j + 2k,

b = 3i+4j + 2k and & = 4i + 2j + 3k
ax(bxc)=(@ Ob—(a-b)e
=26(-i+2j—k)

= Direction ratio of normal to the required plane
(passing through origin )is 1,-2,1

= Equation of required planeisx — 2y +z =0
(d)

Any plane passing through (0, 1, 2) is
alx—0)+b(y—1)+c(z—2)=0
=ax+by—-1+c(z-2)=0 ...(i)

Since, itis passing through (=1, 0, 3), we get
—a—b+c=0 ..[(i)

Also, Eq. is perpendicularto 2x + 3y +z =5
~2a4+3b+c=0 ..(i0)

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

a b ¢
-4 3 -1
~From Eq. (1)

—4x+3(y-1)-1(z-2)=0
= 4x—-3y+z+1=0
(a)
Let PQ be the shortest distance vector between [;
and [,. Now, [; passes through 4,(a,) and is
parallel to b, and [, passes through 4, (@) and is
parallel toi)z. Since, PQ is perpendicular to both
and [, it is parallel to i)l X i]z

Ay(aj)

P
1

I

Ay ) Q
Let fi be the unit vector along PQ

~ byxb,
Then, fi = ol
Let d be the shortest distance between the given
lines l; and [,
|ﬁ1‘| =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] = [&; &; -1

221

222

223

i o (a, “?1)‘{’1 X ile
by x by| |

(b)

Thelines?z&+A(5x€)and?=5+#(é’xﬁ)

pass through points d@ and b respectively and are
parallel to vectors b X ¢ and ¢ X d@ respectively.
Therefore, they will intersect, if

@—b,b x &and € x d are coplanar
=(@-b)-{(bxé)xExa}=0

= (a-b)-{[pédlé—[pécla}=0
=(d—b)-élbédl=0
=d-¢-b-¢=0=d-¢=b-¢

(<)

The centre and the radius of given sphere are
c(-1,1,2)

andR =/ (-1)2+(1)?+(2)2+19=5

length of perpendicular from centre C on the plan,
—1><1+1>(2+2x2+7_4

- VIZ+ 22 + 22 -
~. Radius of circle = VR% — d? = /25 — 16 = 3
()
Let I, m, n be the direction cosines of the given
line. Then, as it makes an acute angle with x-axis.
Therefore, I > 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,-20r,2,-2,-1

Hence, direction cosines of the given line are
2 2 1

3" 3" 3

224 (d)

225

Here DR’s of line and a plane are
a;=1,b;=2,c;, =2andthe planea, =2,b;, =
~landc, = VA
-5 | Q10; + by by + €165
v sin@ = — =
lJaZ + b2 + cfaZ + b2 + 2
1 | 2-2+2V2
3 WI+¥a+ava+i+a

5+A=2VA

=>A—5
3

=

(o)

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
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226

227

228

229

x—3_y—0_z+4

2 -3 5

x—3_—y_z+4
—=Z 8 B8
(b)

Given line can be rewritten as

1
X—g ¥=3 Z=1

22 1 a

3
Given plane3x + y + 2z + 6 = 0 is parallel to the
above line

2b
.-.?-3+1-(—1)+2-a=0
=2a+2h=1

3

:>3a+3b=§
(a)

Let the equation of plane be
X ¥y z ,
—4=4+-=1 ...
a b ¢ ®

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 1 b 1

_lec
"3 33 33 3
=a=h=c=1

~ From Eq. (i)
x+y+z=1

()

We know that the equation of a plane parallel to
x-axis is

by+cz+d=20
Since, it passes through the points (2, 3, 1) and
(4,-5,3)
~3b+c+d=0
and =5b+3c+d=0
b ¢ d

T e— T — T —

1-3 -8 14
_ b _e d

-2 -8 14

« Equation of plane is =2y — 8z + 14 = 0
=y+4z=7

(b)

Equation of plane passing through the
intersection of given planes, is
(x+2y+3z+4)+A4x+3y+2z+1)=0
(1)

Plane (i) is passing through the origin ie, (0,0, 0)
“Ad4+A=0=1=—4

On putting the value of A in Eq. (i), we get
(x+2y+3z+4)—4(4x+3y+2z+1)=0

230

231

232

235

236

= —15x—10y—-5z=0

=3x+2y+z=0

(a)

Since the required plane contains the line ¥ =

2t + A(f — k) and is perpendicular to the plane 7 -
(i + k) = 3. Therefore, it passes through the point
d = 2iand is parallel to the vectors b = | — k and
¢ =1+ k. Hence, itis perpendicular to the vector
A=bxé=(-k)x(i+k)=i-j-k
Therefore, the equation of the required plane is
F—d)-n=0

=>@F-20-(i-j-k)=0

7 (i-f-k)=2

(9

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 Sm+4n —4m+

the coordinate of R is (

m+n  m+n m+
For yz-plane, x-coordinate will be zero.
3m+2n m =2
Y om4n n_ 3

Alternate The ratio in which yz-plane divides the
line segment = —xy:x, = —2:3

(a)

Given, planes are 2x + vy + 2z +-és- =0

and 2x +y+2z—-8=10

5
. s—8) 7
&~ Distance = |———| = —
V22 +12 422 2
(a)
Equation of plane passing through the point (1, 2,
3)is

Ax—1D+Bly—-2)+C(z—3)=0 ..(0Q)
Since, plane (i) is parallel to plane x + 2y + 5z =
0

=A=1B=2CC=5

Putting these values in Eq. (i), we get

(x = 1)+ 2(y — 2) + 5(z — 3) = 0 is the required
plane

(b)

Required circle is intersection of sphere
xP4+yi+z224+2x-2y—4z-19=0
andplanex — 2y +2z+8=10

Centre of sphere is (-1, 1, 2)

P =length of the perpendicular from,

(—1,1,2) to the plane

124448

vi+4+4
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237

238

239

240

=3

| wl o

R =radius of sphere

—VIFTF4F19=5
Radius of the circle = 4/R? — P?
=V25-9=4

(d)

Distance of point P(2, 6, 3) from origin

OP = /(0 —2)2 + (0 — 6)% + (0 — 3)?
AT =7

Now, DR'sof OP =2—-0,6—-0,3—-0=2,6,3
~DC’sof OP are=,2,2

-~ Equation of plane in normal form is
Ix+my+nz=p

2 6
=>5x+5y+5z=?
=2x+6y+3z=49
()
Now, AB=+32+0+32=+18

CA=v16+4+16=6

and BC =V1+4 +49 =54

“ AB? + CA? = BC?

« AABC isright angled triangle, right angled at,
A.

Thus, £ A = 90°

(b)

The vector equation of the line joining the points
i—2j+kand —-2j+3kis
F=({—-2f+k)+A(—i+2k) ..(D)
Using?-[ﬁxg—kgxﬁi—ﬁxé}: [&Eé’]the
vector equation of the plane through the origin, 4f
and 21 + k

#-(41-8k)=0 ..(ii)

The position vector of any point on (i) is
(t—27+k)+A(—i +2k)

If it lies on (ii), then
{(1—27+k)+A(-1+2k)}-(ai—8k)=0

=2 —-4-20l=0=>1=-1/5

Putting the value of 1in (I — 2j + k) + A(—i +
2§}, we get the position vector of the required
point as % (6f —10j + BE)

(d)

Given equation of sphere are
+y?+72+2x+2y+2z5=2

Whose centre is C; = (—1,—1,—1) and radius =
V5

And2x2 4+ 2y? 4+ 2z° +4x+ 2y +42=0

Whose centre is C; = (Al, ~%, —1) and radius =

3
2

Also, €, C, = I0+§+0=§

GG <|n -1
So, second sphere is completely inside of first
sphere
242 (b)
v cos? o+ cos? B+ cosy =1
= 05%45° + cos?B + cos?60° = 1

. 1
= cos“Bp=-

4
1

=cosfl = iE

= B =60°0r120°

243 (b)
Given, [+ m+n=0..()
and 2 + m? —n? =0 ....(i0)

=[=0orm=20
ifl =0,thenn=-m
=Imn=01:-1
and ifm = 0, thenn = —1
=Imn=1:0:-1
3 0+0+1 _1
CVOFI+IVOF1+T 2
T

= ==

8 3

244 (b)
The given lines are parallel to the vectors E =i+
Aj — kand b, = —2i + 2j + k respectively. The
lines will be perpendicular to each other, if
bib,=0=—-A+21-1=0=21=1

245 (b)
Given equationis x> —=5x+6 =0
2(x—2)x—3)=0
=2(x—-2)=00r(x—3)=0
Which represents a plane

246 (a)

s cos@

a,a; + b, by +c,c;

Jai + b? +cias + bi + 2
CIx1+2x-1+1x1
vi+4+141+1+1
= 8=0°

247 (d)

Given line and plane can be rewritten as
3x—1 y+3 5-2z
3 -1 4

v sin@ =
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248

249

250

251

252

1 5
x‘5=y+3=(z“z)
1 -1 -2

andx—y—-2z=0

here,a; =1,by = —1.¢; = -2

and g, =1,b, = —-1,c5 = -2

ﬂia2+b1b2+f1l:2

Jai +b? +ciJaz + b3 +c?

_1x1 + (1) x (1D +(-2)x(-2)
Vi+1+44V1+1+4

s 8in@ =

6

=Veve |
=>B=-;-['
(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)
S (ABP (P +m? +n?) =122+ 44+ 32 = 4B

=13

. , ) 12 4 3
Hence, direction cosines of AB e
(a)
Required DR'sare (3 —2,4+1,—-1—-1)
ie, (1,5,—2).
(b)
Any point on the line
x=1 y4E z—3

3 1+ 2 [say]

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.
S 203k +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 =z 1 °
a(x+1)+b(y—3)+clz+2)=0 ..»1)
Alos,—3a+2b+c =0 ...(ii)

Also, plane passes through (0,7, -7)
s a+4b—5c =0 ..(iii)
From Egs. (ii) and (iii),

a b €
-14  -14 -14
a b c
—— e — e —
1 1 1
(b)

The equation of the plane containing the line

253

254

255

256

x+1 y—3 z+2

5 2 T -
alx+ D) +b(y—3N+c(z+2)=0 ..(0)
Where, =3a+2b+c =0 ..(ii)
This passes through (0,7, =7)
~a+4b—-5¢c=0
From (ii) and (iii), we have

a b C a b

5
T Y R T

So, the required planeisx +y+z =0

(b)

Let the equation of plane passing through (1,1, 1)
is

alx—1)+bly—1)+c(z—1) =0 ..(i)

« Itis also passing through (1,—-1,—-1)

b4 ec=0..(i)

Since, the Eq. (i) is perpendicular to the plane
2Zx—yv+z+5=10

n2a—b+c=0 ..(iD)

Since, Eqs, (ii) and (iii) are identical

a b
“1+1 2-0 -2+40
a b ¢
_r—_— = = = —
1 1 -1
~ Required equation of planeisx +y—z—-1=10
(a)

[t is given that the direction ratios of 7 are
proportional to 2, —3, 6. Therefore, its direction
cosines are

.fé) = 61— 9] + 18k

()

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

A+l y—l) z-1

2 -1 5
x+1
—

()

Radius of sphere is perpendicular distance from
(6,—1,2)to

2x—y+2z-2=0

. [12+1+4=21 §

~ Equation of sphere is
(x—6)?+(y+1)2+(z—-2)2=25

= x?+yi 422 —12x+2y—4z+16=0
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258

259

261

262
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(b)
Let P(r) be any point on plane

Clearly ¥ — @ will be in linear combination of b —
aandc—a

= f—a,b—a¢— awill be coplanar

= (F-a)-{(b-a)x(E-a}=0

> ({F—a){bxé+axb+exa}=0

=i (bxé+éxa+axb)=[Eb¢

(b)
Since, the given plane are
x—cy—bz=10

cx—y+az=0
andbx+ay—z=0
passes through a line

1 —¢ -b
le =1 al|=0
b a -1

= 1(1-a®*)+c(—c—ab) —blac+h) =0
=1—-a?—-c?—abc—abc—-b%2=0

= a?+b?+c?+2abc=1

(<)

Let the verities of triangle be A(g,0,0), B(0, b, 0)
and €(0, 0, c) and the equation of plane is

x ¥y Zz .

E+3+E= 1 ..(D)

« Centroid of AABC is (o, B,v)

o a+0+0
T a ¢

= a=3a

Similarly, b = 3B and ¢ = 3y
« From Eq. (i),

(@)

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
x+3 +7 =6, i
And e yT == lIs given by
a-c' B-p' y-v'
1 m n
Shortest distance = -—L—m'__n’
JE(mn'-nm’)?
6 15 -3
3 -1 1
-3 2 4

N J(=4=2)2 4+ (12 4+ 3)% + (6 — 3)?

270
= —— =270 = 3v30
V270
264 (b)

Equation of sphere 0ABC is
x?+y?+z2—ax—by—cz=0

Where f@ = 2k

Sa?+b%2+c?=16k% ..(i)

Let (&, 8,¥) be the centroid of the tetrahedron

0ABC,thena =5,B=2,y ="

From Eq. (i), a? + g% + y? = k?
Locus is x2 + y? + 5% = k?

265 (b)
Let DR’s of required line be a, b, ¢
According to given condition,
a()+b(-1D)+c(2)=0
=a—b+2c=0 ..(I)
and a(2) +b(1)+c(—-1)=0

=2a+b—c=0 ..(i)
From Egs. (i) and (ii),
a b €&
1-2 441 1+2
% a _b_c
-1 5 3
~ Required DC’s are
s 1
5 3
e —————————— i ee——————
it TR R
5 3
Pt o s sm = uompm ot

MM ;
V35 V35 V35
266 (b)
The shortest distance, between two lines is

p =X Yo— WM Z 2
i by €y
= a; ba C2
\/(blfz - 5251)2 + (aa; = al‘-'z)z + (a;b; — blﬂan
i i +1 +2 -1
Given linesare 2= =¥ = Z gpndf == 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) + 1(72 — 36)
- VT44 + 324 + 1296

8
B e )

42
267 (c)

s

The position vectors of two given points are d =
i —J+3kandb = 3i + 3] + 3k and the equation

of the given plane is
7 (5i+2f—7k)+9=0o0r,7 fi+d=0
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269

270

271

272

273

We have,

a-fi+d=((0-j+3k) - (5i+2f-7k)+9
=5—-2-21+9<0

and,b - +d = (30 + 3]+ 3k) - (5{ + 2/ — 7k) +
9

=15+6-214+9>0

So, the points @ and b are on the opposite sides of
the plane

()

Clearly point (2, —1, 2) lies on the line as well as
plane

= Required distance of point (-1, -5, —-10)
=(=1=2)2 4+ (=5+1)? + (=10 — 2)?
—\VIT 6T 4%

169 =13
(b)
DC's of AB
B 1 4 3
VIZ+47 +32 V12 + 42 + 32 V12 + 42 + 32
1 4 3
" V26'V26 V26
(@)

By solving two equations, we get
(L, my,ny) = (2V2 -3 -V2,1)
(Iz,mz, n2) == (_2\@_ 3. \I’E, 1)
—(24/2-3)(2v2+3)-v2(¥Z)+1(1)
(2vZ-3)" +(—2)*+12
x(-2vZ-3)+ (V2 412

Now, cos B =

= cosB =0°

o T
= = -

2
~ 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 (a, B, y), then

a+2 B+3 y+5

g g e g
= a=4, =9 and y=-3.
(b)

Since, point @ is the image of P, therefore PQ
perpendicular to the plane

x—=2y+52=6

- Required equation of line is
x-z_y~3m2u4

1 =2 5

(d)
e W

274

276

277

278

~ DC'sof OP areT_ %173_
Equation of plane is
x+y+z=3a

X ¥y 3
~3a 133"
= Intersection on axes are 3a, 3a and 3a

respectively
) ; . | i: i
Sum of their reciprocals =—+ —+4+—==
3a 3a 3a a
(c)
Let [, m, n be the direction cosines of OP. It is

given thatl = 45° = - and m = cos 60° = %

VZ
£2+mz+nz~1=>1-f-1+nz—1:~n=+1
2 4 2
Now,7 = |[Fl(li+mj+nk)
= 12( 1 +1 +1k)— 6V2i+ 6] + 6k
=7 ﬁl 2; Sk)= i j+
(b)
Let 04, OB, OC be the sides of a cube such that
0A=0B=0C=a
OA=0B=0C=a
z
C(0,0.a8) G (a,0.2)
(0.0.0 e/ |a@oo
F y
(0,88}
/2 (0,a,0) D (a.a,0)
y!
~ Direction ratios of OF are (a—0,a-
0ie (a,a,a)
i ; ; L 1 3
~Direction cosines of AF are (ﬁ 5 \ﬁ)
o ’ y 1 1 1
Similarly, direction of AF are( BFE v—§)
~ Angle between OF and AF IS
_§ 1 s | 1 1
gogr [y ] ()
V3 V3 V3 43 »’_ V3.
(c)

'+ 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
3(x—3)+2(y—-8)—-2(z—-2)=0
=3x+2y—2z—21=0 ...(0)

Given line is

x—=1 a3 g2

7 =% — 3 -7 bl
Any point of the line is

S S S S S S S S S S S S S S S S S S S S S S S S S S R S S S S S S S S S S S N S S S S R S S S S S S S S S —
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279

280

281

282
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Q(2r+1,4r +3,3r + 2)

This point is lies on the above plane

~32r+1)+2@r+3)—-23r+2)-21=0

=8r-16=0=r=2

~ Coordinate of @(5,11, 8)

-~ Distance between P and

=/(5-3)2 + (11 —=8)? + (8 — 2)?

=VA+t9+36=7

(a)

Given, l+m+n=0 ..(i)

andIm =10

= Eitherm =0 orl =10

Ifl = 0,then putin Eq. (i), we getm = —n

« Direction ratios are 0,—n,n ie, 0,—1, 1

If m = 0,then putin Eq. (i), we get{ = —n

. Direction ratios are — n, 0, n, ie, —1,0,1
Ox(-D)+(-1)x0+1x1

~cosB =
JO2+ (12 +12/(-1)2+ 02 + 12
1
S 2
6 T
= = —
3w
(a)

Since, it is given that line makes equal angle with
the coordinate axes

sl=m=n

Weknow, 2+ mZ +n? =1

=3F=1

=>f2=—

== \% (neglect - ve sign)

(b)

The straight line joining the points (1,1,2) and
(3,—2,1)is

x=1 y=1 z-2

T =ar (say)

2 -3 -1
« Pointis (2r + 1,1 — 37,2 — r) which lies on
3x+2y+z5=6
~32r+1D)+2(1-3r+2—-1r=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)?
=V4+9+36=7

BC =+/(1=7)2+ (=6 +4)% + (10 — 7)?
=v36+4+9=7

€D = /(-1 -1)2 + (-3 + 6)2 + (4 — 10)2
—VAT9T36=7
DA=(5+1)2+(—1+3)2+(1—4)2
=V36+4+9=7
~AB=BC=CD=DA=7,
Also, AB * BC # 0 (These are not perpendicular)
~ ABCD is not square. [t is rhombus
283 (b)

The coordinate of P are

3A+2 5A+2 6A+ 4

(JL-I-l ' l+1’l+1)

P(x.y.2)
1

Q(2!294) !?[3,5‘6]

Since, the projection of OF on x-axis is
3A+2 13

A+1 5

= 15A+10 = 131 + 13

—- l:_
2

284 (b)
Since, direction cosines of two lines are
proportional to (2, 3, —6)and (3, —4,5)
[2%x3+3x(—4)—6x5|
V22 + 32 + (—6)2,/32 + (—4)? + 52
_|6—12—13]

V49y50
18\.@)

0=cos!|[——
o bm s {12

< COS

287 (d)
Here,a; =2, by =—-1,¢;, =1
and a, =1,b, = -2,c, =1
|(2x1)+(r1x-2)+(1x1)l 5
socosh = ==
| VE+1+1Vi+td+1 | 6

288 (c)
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=(-1-32+2-4)2+(3+1)?2
=V16+4+ 16
=v36=6
So, radius.r=E=§=3
2 2
289 (b)
OA = 4i + 7j + 8k OB = 2i + 3j + 4k
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B D C
And OC = 2i + 5j + 7k,
~ AB = —2i—4j — 4k
= |AB| =6
AndAC = -2i—2j—k
= |AC| =3

= AD = (—6i - 8] — 6k)
Hence, the length of internal bisector of £4 =
2y

290 (a)
The distance from origin (0, 0, 0) to the plane
6x —3y+2z—14=0is
G 16©@ =30 +2(0) 141 _

Vv36+9+4

291 (c)
From the figure
Cxy, y3. 73)

(0, m, 0) (0,0, n)

B | A
(X2:¥2,72)  (1,0,0) (x5, ¥1,2)
xt+x=2Ly+yv=0,z,+2, =0,
X, +x3 =0y, +y; =2m,z, + 23 = 0,
and
x1+x3=0,y+y3 =0, zZy +2z3 =12n
On solving, we get the coordinate are
All,—m,n),B(I,m,—n) and C(—I, m n).
AB® + BC? + CA®
T 124+ m? +n?

_ (4m? +4n?) + (41 + 4n?) + (417 + 4m?) g

12 4+m? +n?
292 (d)
The direction ratio of the line are
a,=2,b,=5¢c=4
Anda, =1,b, = 2,6, = -3
a,a: + bybs + ¢y
Ja2 + b2 +c2\aZ + b2 + 2
2.1+ 52+ 4(-3)

V22 52+ 42,12 + 22 + (-3)?

scosb =

Get More Learning Materials Here : &

(2+10-12)
VA+25+16VI+4+9
= cos~1(0)
= B =90°
293 (d)
Let the equation of plane be,
alx—1)+b(y+2)+c(z—-1)=0
Which is perpendicularto 2x — 2y +z =
OQandx—vy+2z=14
~2a—2b+c=0anda—-b+2c=0

1

=0 =cos”

. The equation of plane is,
Ix—D+1y+2)+0z—-1)=0

=x+y+1
T ; D1+ 24+
= 0, its distance from the point (1, 2, 2)is ———
V2
=22
294 (d)

The required line passes through the point { +
3j+ 2k and is perpendicular to the lines
F=(1+2]—k)+A(2t+]+k)
and, 7 = (21 + 6] + k) + u(i + 2] + 3k)
Therefore, it is parallel to the vector
b= (2i+j+k)x (i+2f+3k) = (i + 5 + 3k)
Hence, the equation of the required line is
= (t43j+2k)+ (-5 +3k)
=7 = (I + 3] + 2k) + 2(—f + 3] — 3k), where
A=A

295 (a)
- Direction cosines
of OP are (%,?,%2),3150 OP=r=3

Now, point P is given by P(lr, mr,nr)
= P(1,-2,-2)

3@-(3)3(-3)7
296 (a)

Giventhat,I+m+n=0 _..(I)

Andim =10 (i)

~FromEq.()=[l=—-(m+n)

And from Eq.(ii)= —(m+n)m =0

=2 —(m?*+mn)=0

>m2+mn=0

2m=0m+n=0

Ifm=0,l+m+n=0 [fromEq. (i)]
= - T

I o
Then,_l— i

Andifl+m+n=20

ie,P(x,v,z) =P
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299

300

301

303
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ThenZ2="Tz="2
1] =1 1
S (lymyny) =(-1,0,1)
And (1, my,n5) = (0,—1,1)
- Angle between them is given by
0+0+1 1

u’1+0+1\f{)+1+1:2 3

cosf =

(b)

Given equation can be rewritten as
Rx—y)A+(—y+32)=0

So, itis clear that the equation of the plane passes
through the intersection of planes 2x —y =
Oandy—-3z=10

(a)

Given equation of sphere is
x*+y*+z2—x—-2y—-3z2=0

centreis (1,1.)
« Centreis (51,5

—— j Q)

(b)

Let the planeﬁ + % + E = 1 meets the coordinate

2 2

ars -0

axes at 4, B and C, the coordinates

. a b c
of the centroid of AABC are (;,;.;)
Gi i 1 it =2 2 3

|‘v"en,3 =l3z=23=
=a=3,b=6c=9
Hence, the equation of the plane is
2 ideli=a
36 9
(d)

Let A(0,7,10),B(—1,6,6) and €(—4,9,6)
Then, AB = /(-1 = 0)2 + (6 — 7)2 + (6 — 10)?2
=Vi+1+16=+18=3V2

BC = /(-4 +1)2 + (9 — 6)? + (6 — 6)2
=V9+9+0=Vi8=3V2

AC = (—4—0)2+(9—7)2 + (6 — 10)?

= V6T 4 T16=V36=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

204+ 3m+n=20 ..(i)
and !+ 3m+ 2n =0 ...(ii)

304

305

306

From Egs. (i) and (ii), we get
l _m _n_ k

A e

We, know, 12 + m? +n? =1

v B2+ (3% + (Bk)2=1

= = ——
3v3
I 1=> 1
nl=— cosSo = —
V3 V3
(c)

Let the vertices of AABC are A(1,2,3),B(2,5,—1)
and C(-1,1,2)
Area of triangle = %'A_B' % R‘
i j k
:“2‘ Xz—X3 Ya—Y1i 22— 3
Xz3—Xy Ya— Y1 B3~ &
Here w(x'ilyl’zl) = (1.2,3), (xZI y2'22) = (215! _1)
And (x3,y3,23) = (—1,1,2)
i J k
1 2 -4
-2 -1 -1

. 1
~Area of triangle = =
2

1 A
=3 1(=7i+ 9 + k)|

=TT+ 07 1 O

1
= S VAT + BT+ 125

155

(c)
We know that the angle hetween two planes
a1x+ bly+(2'1.8+d1 — 0

And a;x + by + ¢33 + d; = 01is given by
ayag+bybytoyca (1}

5Q unit

cosB =
Jazoiect Jageniect

From the given equations of planes on comparing
both with standard equation of plane ie, ax +
by + ¢z + d = 0 respectively, we get
a = l.bl = 2,C1 =2
Anda, = —5,b, =3andc; = 4
On putting these values in Eq. (i), we get
N I1x(-5)+2x3+2x4

V1Z + 22 4 22,/(=5)2 + 32 + 42
_-546+8 9 3 32

VOS50  3V50 5vZ 10

3y2
= cos™ | —
10

(c)
LetA = (3,4,5),B = (4,6,3),C = (-1,2,4),D =
(1,0,5)

cos B

b o o e e e e e e e e e R e e e M e R R S M M S M e S S R e S S G M M M e R R S e R e S M M R M e e R

@ www.studentbro.in



T D S M N S SN N B B NN SN SEE N SN BN BN NI NS B EES SN SN SN N BN BN NN BN BN NN NN BN BN ST NN NN SN SN N NN BN NN BN SN N B B BN B

307

308

309

310

ForAB,x; —x; =4—-3=1y,—y;=6—-4=2
Zz—2;=3-5=-2

2 =21
Letl,m,n for CD are e

+ Projection of AB on €D = ¥ (x5 — x4)

RN

(a)
Given lines can be rewritten as
x—1 y+3 z-1

wi b

1 % A&  °
x—=0 y—-1 z-2 t
and ——="——=-—7-=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

= 12A-20)+4(-2-0)-12+A1) =0
= —8-4A-2-1=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

B ( 1(=5)+2(3) + 2(4) )
8 = cos™!

Vi+4+4+4y25+9+16

if 8
= cos (3 : 5\/5)

L (32
= CO0S (W)
(b)

The equation of a plane passing through (2, 3, 1)
is
a(x—2)+b(y—-3N+clz-1)=0 ..(0)
It passes through (4, —5, 3) and is parallel to x-
axis
2a—8b+2c=0
and,ax 14+ bx04+ecx0=0

a b ¢ a b c

072787071 1

Substituting the values of a, b, ¢ in (i), we get y +
4z = 7 as the equation of the required plane

(<)

Given lines are

l+m4+n=0=l=—-(m+n) ..»10)

andmn —2In+im = 0 ....(ii)

31

312

313

=mn+2(m+n)n—(m+n)m=0 [from Eq.

(]
=mn+2mn+2n —-m?*—nm=0
ny2  2n
=2(—=) +—-1=0
m m
This is quadratic equation in (E)
m
mn -1
Gt & D
myms 2
n Ny .
[where —,— are the roots of the equation]
my Mz
From, Eq, (i)
m=—(n+1)

On putting in Eq. (ii), we get
—n+in—-2n—-Iln+0D)=0
= P+4n+n’=0

L 1
[where —L, -2 are the roots of the equation]
311 ?12

=~ From Egs. (iii) and (iv)

Ll = _Emlmz =mn;
Lil, mm; nyn,
T g Tk

Now, il + mimy =k —2k+k=10
~cosB=0 = 8=090°

()

cos 2 a + cos 2P + cos 2y + sin? a + sin?B + sin?y
= (cos %2a — sin?a) + (cos % — sin?)

+(cos 2y — siny) + sin? a + sin?p + sin?y

= cos? a + cos?p + cos?y

il

(a)

Equation of plane passing through (2,—1,—3) is
alx=2)+b(y+ 1D +c(z+3) =0..()

Now, given lines are parallel to it.
~3a+2b—4c=0..(ii)

and 2a — 3b + 2¢ = 0 ...(iii)

Elimination of a, b and ¢ from Eqgs. (i), (ii) and

(iii), gives

x—2 y+1 z+4+3
3 2 -4 |=0
2 =3 2

=(x—-2)4-12)-(y+ 1)(6+8)
=8x+14y+132+37=0

()
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DR'sof AB ={(3—-2),(56-3),(—3+ 1)}
={1,2,-2}
DR’sof CD = {(3 = 1),(5 = 2),(7 — 3)}
=1{2,3,4}
+ Angle between AB and €D is given by

ayas + byby + ¢y

Jai +b? +ciai + bs + c?

_1x2+2x3+4x{—2}*0

Vit 4+4VEF9+16
T

—1 B:_
2

cosB =

314 ()

315

316

317

Since, 12 + m? +n? =1

= c0s?0 + cos’B + cos?B =1

[~ =cosB,m = cos [, given]

= c0s%0 + cos®p

But sin’ = 3sin*#

. 3sin?8 = 2cos?6

= 3 = 5 cos?B

= cos?0 = :

(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+14+1-6)+A(2+3+4-12)=0
= -3+A(-3)=0

= A=-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(xy,y,,0). Let the
given points are A(2,0,3)B(0,3,2)

And C(0,0,1)

According to the given condition,

AP? = BP? = CP?

alxy =2 +yi+9=xf+(,—-3)?2+4
=xf+yi+1

From Ist and IInd terms,
x2+4—4x,+yi+9=x2+yi—6y, +9+4
= 4dx; —6y; =0 .....(0)

From IInd and Ilird terms,

2 +yi+9—-6y +4=xi+yi+1
=6y, =12 = v, =2

On putting the value of y; in Eq.(i), we get x; =3
Hence, required pointis (3, 2, 0).

(@)

Equation of any plane passing through (—7,1,—5)
is

alx+7)+bly—1)+c(z+5) =0 ... (i)

The DR’s of normal to above plane are

a=-7, b=1, c=-5

~ From Eq. (i) we get
-7x4+7DN+1(y—-1)-5(=z+1)=0
=7x—y+5z+75=0

318 (b)

Equation of plane through (1, 2, 3) is
alx=1)+b(y=2)+c(z-3)=0 ..(0)
[t passes through (—1,4,2) and (3,1,1 ), s0
—2a+2b—c=0 ..(ii)
And2a —b—2c=0 ..(iii)

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

319 (b)

Since, the line passing through the points
(4,—1,2) and (—3,2,3). So, the DR’s of the line is
(44+3,-1-2,2-3)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—2z+89=0

320 (b)

321

The given line is parallel to the vector#i =1 — j +

2k. The required plane passes through the point

(2,3, 1) i.e.2i + 3j + k and is perpendicular to the

vector i = i — j + 2k. So, its equation is

{F—(2t+3j+k)}-{i—j+2k}=0
=>7-(i+]+2k)=1

()

Direction ratio of the line joining the points

(2,1,-3) and (—3,1, 7)are (a,, by, ¢, )ie,

(=5,0,10)

Direction ratio of the line parallel to the linex;—1 =

L

4 5
are (az, by, ¢3)ie, (3,4,5)
Angle between two lines given by
a.a; + bib, + ¢y
Jai +bi +ciJai+bi+c
(-5 x3)+(0x4)+ (10 x5)
V254 0+ 1009 + 16 + 25

cosf =
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322

323

35

~ 25V10

= Bzcos‘l( ) )
5v10

(c)

The centre of the given sphere is €(—2,1,3). The
distance from the centre of sphere to the plane
—2x12+4><1+3><3—327|

v144 4+ 1649
—24 44+ 9 — 327,
= |=26

V169

. Shortest distance
=26—-v4+1+9+155=13

(<)
DC’s of line

_( 12 4 3 )
VIZZ+ 42+ 2 122 + P + 32 V122 + 47 + 32

_(12 4 3)
— \13"13%413

324 (c)

325
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Since, the centre of sphere x% + y? + 22 — 2y —
4z —11 =0is (0,1, 2) and radius is 4

Distance of a plane x + 2y + 2z — 15 = 0 from (0,
1,2)

(o)

<—*
j0+2+4-15] 9
T Vit+4a+2d 3

Now, NP = OPZ — ON?
JEFE=yTE=0=V7

= Radius of circle = V7

(b)

Let D be the foot of perpendicular drawn from
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
_ (3144 5047 3A+1

=) =D
N 2443 5A+7 -2

DR’s of PD are PR TR

Dr's of AB are —1,-2,2

v PD is perpendicular to AB

L@+ 26047 4
T A+1 A+1 A+1
—7
= ,l = —
4
On putting the value of A in Eq. (i), we get the

pine (3.2)

326

327

328

329

330

331

332

(b)

F=(i-j+k)+ti+j—k

=(1+0i-(1-9j+ (1 -tk

Alsor-(i+j+k)=5

={1+t)—-(1-t)+(1—-t)=5

=1+t=5=>t=4

AF=(1+4)i-(1-4)j+0 -4k
=5i+3j—3k

©

Equation of any plane passing through (a, b, ¢) is

alx—a)+b'(v=-D0b)+c'(z—c)=0..0)

DR'sof 0A = (a, b,c)

Since, plane (i) is perpendicular to the line 04,

therefore its

DR’s is proportional to (a, b, ¢)

~ Required equation of plane is

alx—a)+bly—-b)+c(z—c)=0

(c)

The required line passes through (—1,2,—3) and

is perpendicular to the plane 2x + 3y +z 4 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+3

2 3 1

(a)

In a given options, only option (a) satisfies the

given equation of line.

(c)

cosO = |1, + mymy + nyny|

V3 V3 1 1 V3 [—3
:?xTEE?(T)‘
3 1 3
T E"Z|
21 1
-3
T
T ey
(b)

Given lines will be perpendicular, if
—3X3k+2kx14+2x-5=0=-7k—-10=0

10
= k= -
(c)
The centre of sphere is % 0,—- %)
11 _ V10
and radius = Z+Z+2 -—T

distance from centre of sphere to the given plane
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1,1
I el -1
Vita+1| 6
So, radius of circle= E—%
=1
333 (b)
; a,a; +b1b2+61{,‘2
sinf =

Jai+b? +ciJas + b3 +c:
2X34+3x2—-4x3

V22 + 32 + 42./(3)? + (2)2 + (—3)?

B 6+6—12 ~
VAT OFI6VIF4+9
= 0=10°

334 (c)
If two lines are coplanar, then

X=X Y2—N1 22— 2%
ay by &1 =0
a, b, cy
-1 1 1
1 1 —k|=0
k 2 1

= —1(14+2k)-11+k»)+12-k)=0
= —k?-3k=0
=k=0o0r-3
335 (c)
Equation of any plane passing through given line
is
alx—D+b(y+1)+c(z—3)=0 ..(Q)
Above plane is perpendicular to the plane
x+2y+z=12

sa+2b+c=0
Also, normal to the plane is perpendicular to the
line
“2a—b+4c=0

a b
EFL 24 ~1—3

a b ¢

9 -2 -5

a9x—1)-2(y+1)-5(z—-3)=0
=9 —-2y—-5z+4=0
~a=9b=-2,c=-5

336 (b)
Plane can be rewritten as
x y  Z_
A + 2 + 5 1
« Intercepts are 6, —4, 3

337 (a)
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+42
—1 — —
1 -2 -1
338 (d)
The length of the perpendicular from origin to the
plane is
_ tO +0+0- 52|
E v9+ 16 + 144
= || =
339 (b)

Since, PA, PB are perpendicular drawn from
P(a,b,c) on yz and zx-planes.
=~ A(0, b, ¢) and B(q, 0, ¢) are the points on yz and
xz-plances.
The equation of plane passing through (0, 0, 0) is
Ax+By+Cz=10
Which also passes through points 4 and B
~A04+B-b4+C-c=0
andd-a+B-0+C-¢c=0
A B C
B an a1l
= A = Abc, B = Aac, C = —Aah
~ Required equation is
bex +acy —abz =0
340 (c)
Let the equation of the sphere be
x?+y?+ 22+ 24x +2vx + 2wz +d =0
Since, above sphere passes through (1, 0, 0), (0, 1,
0) and (0,0, 1)

oy dt1
cusv=w=-—

Let r be the radius of sphere
sri=ul+vi+wi-d

d 4153
'3( 2 ) =g

1 : (s
Clearlyatd = —g,rz attains minimum and

a. & . 2
minimum value of r? = =

R 2
=>M1mmumva1ue0fr=J;

341 (c)
We have,
F=(1+A-pwW+i+@-Di+(B-21+2pk
=>7=([0+2/+3k)+A(i—]—2k) +p(-t+
2k) which is a plane passing through @ = i + 2 +

S S S S S S S S S S S S S S S S S S S S S S S S S S R S S S S S S S S S S S N S S S S R S S S S S S S S S —
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342

343

344

345

3k and parallel to the vectors b =  — J — 2k and
¢=—i+2k

Therefore, it is normal to the vector
i=bxé=-2i-k

Hence, its vector equation is

F-an=0

>F-A=d'n

=27 (=-21-k)=-2-3

=7-(2i+k)=5

So, the Cartesian equation of the plane is
(xt+yj+zk) (2t+k)=5=2x+z=5

(c)

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+2,1-1,2-4ie,

(5,0,-2)

~ The equation of plane is
S5x—-3)+0y—-1)—-2(z—-2)=10
=5x—2z=11

(c)

The straightliner = a + A b meets the planet -
i1 = 0in P for which A is given by
(@+AB)-A=0=2=—o—
b-n
Thus, the position vector of P is

B L AT 5 o
r=da (_.—) b [Puttlng the value of A in 7
b-f

= d+Ab|
(a)
Equation of plane through (3,2, —1) is
a(x—=3)+b(y—-2)+c(z+1)=0 ..(0)
Also, (3,4, 2) and (7, 0, 6) lie on Eq. (i), then
0-a+2b4+3c=0 ..(i0)

And4a—2b+7c=0 ..(iii)
On eliminating a, b, ¢ from Eqgs. (i), (ii) and (iii),
we get
x—3 y—2 z+1
0 2 3 |=0
4 -2 7
We get, 5x + 3y — 23 = 23
& A=23
(d)

Given lines pass through points P(a;) and Q(a3)
and are parallel to vectors 'b_;and Erespective]y
If the lines are coplanar, then

PQ L (by x by)

= PQ- (b, xb;) =0

346

347

348

349

350

= (@ — @) (b, xb;) = 0= [a; b, by

- R

(9)
x+1 y+3 z+5 ]
Let, 3 5§ ~— 7 =4 ....()
Any point on the line is (34 — 1,54 — 3,74 —5)
Again let
=2 =4 Z=6 v
== =p ..(ii)

Any point on the line is (p+2, 3p+4, 5p+6)
For intersection, they have a common point.
“(BA-1)=(n+2),

(54—3) = (3u+4),

(7A=5)=(5p+6)

From first two, we have

p=31-3 ....(ii)

and3u=51—-7 .. (iv)

From Eqgs. (iii), and (iv), we have

1
3(31—3)=5&—7—‘—-A=E

Point of intersection is

3 5 7
F-17-3775)
(1 1 3
=(gi-g=5)
(©)
Since, cos?a + cos ?f + cos?y = 2
[« 12 +m? +n?=1]
= 1+cos2a+1+cos2f+1+cos2y=2
= cos2a+cos2f+cos2y+1=0
(a)
Let the equation of sphere passing through origin
is
x?+yi4+z2 4 2ux+2vy+ 2wz =0
It passes through (0,2, 0)
24+4v =0 >v=-1
Also, it passes through (1,0, 0)
~142u=0
-1

=y =—
=7

And it passes through (0, 0, 4)
»16+8w =2 w=-2

» Centre of sphere is (—u, —v, —w) = G, 1, 2)

(c)

X y z
Let—+=+-==1 ...(i
ea+b+c (i)

1 1

Th 1+1+ = (ii)
en,a g Ty 11

On comparing Egs. (i) and (ii), we get
x =2, y =2, z=2
(a)
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We have, x—l_y—2_2+3_ﬂ -
AP = —3{—J + 10k = |AP| = V9 + 1 + 100 2 -3 4
=110 Any point on the line isP(24 + 1,—31 + 2,41 — 3)

Since, these point lies on the given plane.
22224+ 1)+ 4(-314+2)—-(41-3)+1=0

‘ A A A
' P(-i + 2/ + 6k)

= A==

: 6

! - R ‘d't‘P(l 35)

.~ Required point is 733

5 355 (c)

. Given lines are

A(2,3,-4) N x—1 y—2 z-3
6¢+ = 43 ey S = r(say) .....(i)
i+ 3/ -4k x—4 y—1 .
Nisii: and =T =2 S 1)
AN = Projection of AP on 61 + 3j — 4k Any peoint on the line () is (2r + 1,3r + 2,4r +
= AN jPI(6E+3j_4E) |_18_3_40 ‘lafji,:h int t, then th int satisfies th
= = ey intersect, then the point satisfies the
l6i+3j—4k] | | Vel g e ¥
second line, we get
= V61 re1-4_3r+2-1_
#PN=+yAP2 —AN2=+y110—-61=7 5 - 2 -
351 (C] =2T—3=3T+1=T=_1

Given points on the plane are 5 z
(a,0,0), (0, b,0)and (0,0, ¢) .. Required pointis (—1,—1,-1)

356 (c)
Clearly in option (a), it is not a sphere as it
contains xy, vz and zx terms. In options (b) and
(d)
wW+rvi+wli-c?<0
So, option (c) is sphere

~ Length of intercept with x-axis, y-axis and z-axis
are a, b and ¢ respectively.
- Equation of the plane is-z- + -:— + % =1
352 (c)
Since, the planes 2x — 2y + z + 3 = 0 and 2x —

2y+z+ % = 0 are parallel to each 357 (a)
other. a,a; + byb; +¢c;
lea—c4| S COR = Z Z 7 2 7 7
~Distance between them= —=— yai +bi+ef Jai +bi + ¢}
Ja¥+blf+cf _ 1X3+0x4-1x5 1
E_3| JVit0+1V9+16+25 5
=2 1 1
VIt a+1 :>B:n—cos'1(§)
=t 358 (b)

353 (d:? Let the point is P whose coordinate are (x,y, )
Direction ratio of OP and 0Q are (0, 1, 2) and ﬁngff ﬁge—n lpgmts are A(4.0,0) and (=4, 0,0)
(4,-2,1) ' 5
Let £POQ = ©, then Ay . 2+y 422+ ((x+4)2+y* 2=
cos B a;ds + blbz = Ci1Ca ;? [((l) 4}2 ) 2] [( 4}2 )

: so, [(x + +y +z° [+ |x— +y=t
JaZ+bZ+ 2 JaZ + b2 + ¢ 2~ 16 X - ¥
T 0-2x1+2x1 . S SR
cos@ = = .
VO+1+4vVi6+4+1 A“d[\/("+4)2+3’2+32+
:)B:% v{(x—4)2+yz+zz]
354 (d) [Va+HT+yT+72

Given equation line is

—J(x —4)2 + y2 +zzl 16x

S S N S S M S R M S NN R R S S S N N R RN S M SN S SN S M SR M R M N N S RS RN NN R N S S S M SN SN S M R SN M SN SN M R M S S M S R R e
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359

360

36l

362

=5 [J(x+4)2 +y2 + 3% -
JE=57 +y7 + 27| =22 (i)
On solving Eqgs.(i) and (ii), we get

16x
2/ (x + 4)2 + y% + 22 TR

. . 4x 2
= (x+4)°+y° +2° =(—+5)

5
16x2 + 625 + 200x

=>x2+8x+16+y2+3%= 5%

= [25x2 + 400 + 200x + 25y° + 25z%] — 16x2
—-625-200x] =0

= 9x% + 25y% + 2552 = 225

(a)

Plane intercept on x-axis ata = 4

Plane intercept on z-axisatc = 3

Required equation is E + % =lor3x+4z=12

(d)

Suppose P divides QR in the ratio A: 1. Then,

5A+2 2442 —2a+1)
A+1 " A+1 " A+
Since, the x coordinates of P is 4

coordinates of P are (

) 5.1-|—2_4 e § =35
kTR -

So, z coordinate of P is:;i—:—l = % =—1
(d)

Given lines can be rewritten as

x—b y-0 z-d

a 1 c
x—bh y—-0 z-d

and

a' 1 ¢’
These lines will perpendicular, if
aa'+1+cc'=0
(b)
Given twolines# = (1 + /) + A(1 + 2] —
k)and # = (i + J) + u(—1 + j — 2k) pass through
@ = i + j and, are parallel to the vectors b=i+
2f — kand ¢ = —i + j — 2k respectively.
Therefore, the plane containing them passes
through d@ = i + j and is perpendicular to 7 given
by
A=bxe=(+2f—k)x(~t+j-2k)

= —31+3f + 3k

363

364

365

366

Hence, the equation of the required plane is

(F—E)'ﬁ’:{):n"-ﬁ:ﬁ-ﬁﬂF-(f—j—fE)
=0

(b)

Equation of any plane passing through (2, 3, 4) is

Ax—2)+B(y—3)+C(z—4)=0 ..(i)

Plane (i) is parallel to 5x — 6y + 7z = 3

= DR’s of this plane is same as the Eq. (i)

ie,A=5B8=-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

Cy(=3,4,1)and Cy(5,-2,1)

So, midpoint of ¢4 C;

_pf?—34-21+1y

= ( 2 "2 "2 )_P(l’l'l)

Now, the plane 2ax — 3ay + 4az + 6 = 0 passes

through the point P.

~2a(l)—=3a(l)+4a(l)+6=0

=a=-2

(<)

Let the equation of sphere passing through (0, 0,

0) be

x*4+y*+z° 4+ 2ux+2vy+ 2wz =0

Also, it passes through (0, 2, 0), (1,0,0), (0,0, 4)

respectively are

44+4v =0

=v=-1

1+42u=0=u= —-%

and 16 + 8w = w = —2

~ Centreis (—u, —v,—w) = (%, 1, 2)
(a)

Hereay =1,by =2, =k

anda, =2,b; =1,c; = -2

Since, two planes are perpendicular, then
ayd; + byby +cic; =10
=21+1:2-2(k)=0

= k=2
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