Three Dimensional

(eometry

Direction Ratios & Direction cosines
of a Line, Angle between two lines

in terms of dc's and dr's, Condition u
of Parallelism & Perpendicularity
of two Lines, Projection of a Point ]

on a Line, Projection of a Line
Segment Joining two Points

L TOPIC

Ifthe length of the perpendicular from the point (3, 0, B) (B

oox y-l1 z+1 3
# 0) to the line, 1 :T i , then [ is equal to:
[Aprll 10,2019 ()]
(@ 1 (b) 2
(c) -1 (d 2
The vertices B and C of a “ABC lie on the line,
x+2 y-1

3 0 = % such that BC = 5 units. Then the area

(in sq. units) of this triangle, given that the point A (1,1, 2),

is: [April 09,2019 (ID)]
@ 517 b) 2434
(© 6 d 34

If a point R(4, y, z) lies on the line segment joining the
points P(2, -3, 4) and Q(8, 0, 10), then distance of R from

the origin is : [April 08, 2019 (I1)]
@ 2V14 () 2421
(© 6 @ 53

A tetrahedron has vertices P(1, 2, 1), Q(2, 1, 3),R(-1, 1, 2)
and O(0, 0, 0). The angle between the faces OPQ and
PQRiis: [Jan. 12,2019 (D]

(@ cos”! (1—7] (b) cos! (Qj
31 35

(© cos™! [ij (d) cos”! (lJ
35 31

The length of the projection of the line segment joining
thepoints (5,-1,4)and (4,—1,3)onthe plane, x +y+z="7
is: [2018]

10.

1
(®) 3

2
© 43 @ 5
An angle between the lines whose direction cosines are
given by the equations, /+ 3m + 5n=0and 5/m—2mn + 6nl
=0, is [Online April 15, 2018]

S (1 (1
(a) cos (8] (b) cos [6)
(1 (1
(¢) cos [gj (d) cos [Zj

ABCistriangle in a plane with vertices A (2, 3, 5), B (-1, 3,
2)and C (A, 5, ). Ifthe median through A is equally inclined
to the coordinate axes, then the value of (A3 + p3 + 5) is :

[Online April 10, 2016]
(a) 1130 (b) 1348
(0 1077 (d) 676
The angle between the lines whose direction cosines
satisfy the equations /+m+n=0 and /% +m? +»> is
[2014]
T T
@ ¢ ® 5
T T
© 3 @

LetA(2,3,5),B(—1,3,2)and C (2, 5, n) be the vertices of
a AABC. Ifthe median through A is equally inclined to the

coordinate axes, then: [Online April 11,2014]
(@ 5A—8u=0 (b) 8A—5u=0
(¢) 10A—7u=0 (d) 7A—10u=0

A line in the 3-dimensional space makes an angle 0

T
[0 <0< 5) with both the x and y axes. Then the set of all

values of 0 is the interval:

o 63

[Online April 9,2014]

T T
o 34
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11.

12.

13.

14.

15.

16.

17.

rrT T
© |42 @ {372
Let ABC be a triangle with vertices at points A (2, 3, 5),

B(-1,3,2)and C (A, 5, ) in three dimensional space. If the
median through A is equally inclined with the axes, then

(A, p)isequalto: [Online April 25,2013]
@ 10,7 (b) (7,9
(0) (7,10) (CYRE))

Ifthe projections of a line segment on the x, y and z-axes
in 3-dimensional space are 2, 3 and 6 respectively, then the

length of the line segment is : [Online April 23,2013]
(@ 12 (b) 7
© 9 d 6

The acute angle between two lines such that the direction
cosines /, m, n, of each of them satisfy the equations

I+m+n=0and 2+m2—n2=0is:

[Online April 22, 2013]
(a) 15° (b) 30°
(c) 60° (d) 45°

A line AB in three-dimensional space makes angles 45°
and 120° with the positive x-axis and the positive y-axis
respectively. [f AB makes an acute angle 0 with the positive

z-axis, then 0 equals [2010]
(a) 45° (b) 60°
(c) 75° (d) 30°

The projections of a vector on the three coordinate axis are
6,-3, 2 respectively. The direction cosines of the vector are
[2009]

SIS

o &2

) 7 > 7 >
(d) 6,-3,2
Ifa line makes an angle of /4 with the positive directions

of each of x- axis and y- axis, then the angle that the line
makes with the positive direction of the z-axis is [2007]

T T
@ % 0 2
T T
© % @ 3

A line makes the same angle 0, with each of the x and z
axis. Ifthe angle B, which it makes with y-axis, is such that

sin? B= 3sin? 0, then cos20 equals [2004]
2 oL

@ % b)
3 2 2

© 3 @ 3

19.

20.

21.

22.

23.

TOPIC

Equation of a Straight Line in Cartesian
and Vector Form, Angle Between two
Lines, Condition for Coplanarity of two
Lines Perpendicular Distance of a Point
from a Line, Shortest Distance between
two Skew Lines, Distance Between two
Parallel Lines.

A plane P meets the coordinate axes at A, B and C respec-
tively. The centroid of AABC is given to be (1,1,2). Then
the equation of the line through this centroid and perpen-
[Sep. 06, 2020 (ID)]

y=1_ z-2
1 2

dicular to the plane P is:

x-1
® 7=

x—1

_y-1 z=2
@ =t

1 1

x—1

_ x-1 y-1 z-2
© 5=

y—-1 z-=2
AL (d) T:_:

2 1

Ifgrf b, c) 1§ the i 1mage of the point (1, 2, —-3) in the line,
=—,then a+ b+ cisequals to:

2 —2
[Sep. 05,2020 (I)]

(@ 2 (b -1

© 3 @ 1

The lines r = (i — j)+1(2{ +k) and

r=2f - +m@+j—k) [Sep. 03, 2020 ()]

(a) do not intersect for any values of / and m
(b) intersect for all values of / and m

1
2

(d) intersect when /=1andm=2

(c) intersect when /=2 and m =

The shortest distance between the lines

x—3=y—8=z—3 and x+3=y+7=z—6 s
3 -1 1 -3 2 4
[Jan. 08, 2020 ()]
7
@ 2430 (b) 530
© 3430 ) 3

If the foot of the perpendicular drawn from the point
(1, 0, 3) on a line passing through (a, 7, 1) is, then o is

equal to L [NA Jan. 07, 2020 (II)]

A perpendicular is drawn from a point on the line

x—1 y+1 z
> T 1 to the plane x + y + z = 3 such that the

foot of the perpendicular Q also lies on the plane x—y +z=3.

Then the co-ordinates of Q are : [April 10,2019 (ID)]
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@ (1,0,2) (b) 2,0,1) 30. Equation of the line of the shortest distance between the
(C) (71’0’ 4) (d) (45 09 71) . X y z x—1 y+1 z .
. . lines —=-—=—and ——="——=—is:
24. The length of the perpendicular from the point (2, -1, 4) 1 -1 1 0 -2 1
+3 -2 . .
on the straight line, SlRIES A, g is: [Online April 19, 2014]
10 -7 1 X 7 x-1 y+1 z
[April 08,2019 ()] @ 1°9°5 b) ===
(a) greater than 3 but less than 4 x-1_y+1_z . x y z
(b) less than 2 © T =777 @ Z=7=3
(c) greater than 2 but less than 3 3 4
-3 oz
(d) greater than 4 31. Ifthelines = yl = i and
. x-3 y+1 z-6 x+5 y-2 z-3
25. Twolines ——="—F—= and = = x—1 y-4 z-5

26.

27.

28.

29.

1 3 -1 7 -6 4
intersect at the point R. The reflection of R in the xy- plane
has coordinates : [Jan. 11,2019 (IT)]

@ 2,-4,-7) (b) (2,4.7)

© 2,47 d 2,4.7)

If the linesx =ay +b,z=cy+dandx=a'"z+ b,

y=c'z+d"are perpendicular, then: [Jan. 09,2019 (ID)]
(@) ab'+bc't1=0

(b) cc'+a+a'=0

(c) bb'+cc'+1=0

(d) aa'tc+c'=0

If the angle between the lines,

S5-x Ty-14 z-3
-2 P 4

:Zziand is
2 1

X
2

cos™! (%j , then P is equal to [Online April 16,2018] 33

7 2
(@ ~ (b) -
4 7
© —7 (d) 5

The number of distinct real values of A for which the lines

x1 y-2 z#3 X3 y-2 z7l 34,
1 P )\,2 an 1 7\‘2 P are
coplanar is : [Online April 10, 2016]
(@ 2 (b) 4
(© 3 @ 1
. . X y z
The shortest distance between the lines 5 = 5 = T and
X+2_y_—4_z—5 lies in the i . 3
1 g 4 1es 1n the interval : .
[Online April 9, 2016]
(@ (3,4] (b) 2,3]
(© [L,2) (d [0,1)

32.

are coplanar, then k can have

[2013]
(2) any value (b) exactly one value
(c) exactlytwo values  (d) exactly three values
Iftwo lines L, and L, in space, are defined by

L ={x=ﬁy+(\/x—l), z=(ﬁ—l)y+\/x} and
L, :{xz\/ﬁ)H-(l—\/g) , Z=(1—\/ﬁ)y+\/ﬁ}

then L, is perpendicular to L,, for all non-negative reals A

and p, such that : [Online April 23, 2013]
@ VA+iu=1 (b) A#p
(© A+p=0 (d A=n
Ifthe lines x_+1:y_—1:z_+1 andizzﬂziare
2 1 3 2 3
coplanar, then the value of kis : [Online April 9,2013]
11 11
- b) ——
@ 3 (b) 5
9 9
(©) 5 @ -3
Iftheline X1 =¥ 2714
2 3 4
x_—3 = y_—k _z intersect, then & is equal to:  [2012]
1 2 1
2
a) —1 b) —
(@ (b) 5
(©) ’ (d 0
) =
2

The distance of the point —i + 2}' +6k from the straight
line that passes through the point 2{ +3j—4l€ and is

parallel to the vector 6; +3 — 4k is
[Online May 26, 2012]
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Three Dimensional Geometry M-491
o 7 @ 1 0 2 o 3
c ) —T— -
Statement 1: The shortest distance between the lines 7 Jis
-1 -1 -1 x-1 -2 z-3
§=_11:§ an xT:y__2:z4 is /2. 41. If the straight lines T:yT: 3 and
Statement 2: The shortest distance between two parallel ) 3 1
lines is the perpendicular distance from any point on one A intersect at a point, then the integer
of the lines to the other line. 3 k 2
[Online May 19, 2012] klse%“alto o s [2008]
(a) Statement 1 istrue, Statement 2 is false. % ; E d; >
(b) Statement 1 IS. true, Statement 2 is true, Statement 2 is 42. Ifnon zero numbers a, b, c are in H.P., then the straight line
acorrect explanation for Statement 1.
(C) Statement 1 iS false, Statement 2 iS true. f + Z + l =0 always passes through a ﬁxed point. That
(d) Statement 1 istrue, Statement 2 is true, , Statement 2 is a ¢
not a correct explanation for Statement 1 point is [2005]
The coordinates of the foot of perpendicular from the point @ 1,2 (b) -1,-2)
(1,0, 0) to theline 1
(© (1,-2) (d) [1,——
x1_y+l_z+I0 Online May 12,2012 ’

2 3 g ¢ [Online May 12, | 43. The angle between the lines 2x = 3y = — z and
@ (2.-3.8) () (1,-1,-10) bx=—y=-4zis ) [2005]
© (5,-8,-4) @ (,-4,-2) (@) O (b) %0

(c) 45° @) 30°
The length of the perpendicular drawn from the point 44. Ifthe straightlines [2004]
x=1l+s,y=-3-As,z=1+As
ox y=2 z-3
(3,-L11)totheline -==—Z—=——is:  [2011RS] ! ,
2 3 4 and x:E,y:1+t,z:2—t, with parameters s and t
@ 29 b) 33 respectively, are co-planar, then A equals.
@ 0 (b) -1
© /53 d o6 |
Statement-1: The point A(1, 0, 7)) is the mirror image of the (c) - 5 (d =2
_1 ) . s . .
point B(1, 6, 3)in the line : x_y-l_ =z 45. Aline with (_hrectlon cosines proportional to 2, 1, 2 meets
1 2 3 eachofthelines x=y+a=z and x+a=2y=2z.The
x y-1 z-2 co-ordinates of each of the points of intersection are given
Statement-2: The line 1- %5 ~ 3 bisects the line by [2004]
segment joining A(1, 0, 7) and B(1, 6, 3) . [2011] @ (2a,3¢,3a),(2a,a,a) () (a,24,3a),(a,a,a)
(a) Statement-1 is true, Statement-2 is true; Statement-2 is (© (3a,2a,3a),(a,a,2a) (d) (3a,3a,3a),(a,a,a)
not a correct explanation for Statement-1. i x=2 y-3 z-4
(b) Statement-1 is true, Statement-2 is false. 46. Thelines T T 1 T & [2003]
(c) Statement-1 is false, Statement-2 is true.
(d) Statement-1 i§ true, Statement-2 is true; Statement-2 is and x-1_y-4 z-5 are coplanar i
a correct explanation for Statement-1. k 2 1
The line L given by x » = 1 passes through the point (@ k=3or-2 (b) k=0or-1
5T (¢) k=1or-1 (d) k=0or-3.
47. Thetwolinesx=ay+b,z=cy+dandx=d'y+b',z=c'y+d'

(13, 32). The line K is parallel to L and has the equation

X
- +§ =1. Then the distance between L and K is
c

[2010]

17
@ V17 (b) N

will be perpendicular, ifand only if [2003]
(@) aa'+cc’+1=0

(b) aa'+bb'+cc'+1=0

(©) aa'+bb' +cc'=0

d) (a+a)(b+b)+Hc+c)=0.
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48.

49.

50.

51.

52.

Equation of a Plane in Different
Forms, Equation of a Plane Passing
Through the Intersection of two
Given Planes, Plane Containing two
Lines, Angle Between two Planes,
Angle Between a Plane and a Line,
Distance Between two Parallel
Planes, Position of Point and Line
wrt a Plane, Projection of a Line on a
Plane

. oox=1 y+l z
The shortest distance between the lines T =——-= T

andx+y+z+1=0,2x—y+z+3=0is:
[Sep. 06,2020 (D]

1
a) 1 —
@ (b) 5
L o L
Iffor some o eR, thelines [, :_x;I Y=< _12 - Zl_l and

x+2  y+l z+]

L,: = are coplanar, then the line L,
o 5—-o

passes through the point : [Sep. 05, 2020 (ID)]

(@ (10,2,2) (b) (2,-10,-2)

(© (10,-2,-2) d (=2,10,2)

If the equation of a plane P, passing through the
intersection of the planes, x +4y—z+7=0and3x+y+5z

=8 is ax + by + 6z = 15 for some a, b € R, then the
distance of the point (3, 2, —1) from the plane P is

[Sep. 04,2020 ()]
The distance of the point (1, -2, 3) from the plane

X —y+z =25 measured parallel to the line % = % = —i6
is: [NA Sep. 04,2020 (ID)]
@ < (b) 1
© = @7

7

The foot of the perpendicular drawn from the point (4, 2, 3)

to the line joining the points (1, -2, 3) and (1,1, 0) lies on
[Sep. 03,2020 ()]

(b) x—y-2z=1

(d) x+2y—z=1

the plane :
(@ 2x+y-z=1
() x—2y+z=1

53.

54.

SS.

56.

57.

58.

59.

The plane which bisects the line joining the points (4,—2, 3)
and (2, 4, — 1) at right angles also passes through the

point: [Sep. 03,2020 (ID)]
(@ (4,0,1) (b) (0,-1,1)
(C) (4’ 0’ 71) (d) (09 15 71)

Let a plane P contain two lines

F=i+Mi+]),AeR and F=—j+u(j-k), peR.

If O(a, B,7y) is the foot of the perpendicular drawn from

the point M(1, 0, 1) to P, then 3(a+ B+7y) equals
[NA Sep. 03,2020 (ID)]

The plane passing through the points (1, 2, 1), (2, 1, 2) and
parallel to the line, 2x =3y, z= 1 also through the point :

[Sep. 02,2020 ()]
(@ (0,6,-2) (b) (-2,0,1)
(©) (0,-6,2) (@ (2,0,-1)

A plane passing through the point (3, 1, 1) contains two
lines whose direction ratios are 1, -2, 2 and 2, 3, -1
respectively. If this plane also passes through the point

(o, —3,5), then aisequal to: [Sep. 02,2020 (IT)]

@ 5 (b) —10
© 10 d) -5

If for some o and B in R, the intersection of the following
three planes

x+4y—-2z=1

x+Ty—5z=p

x+5y+oz=5

isalinein R3, then o+ B is equal to:
@ 0 (b) 10
(c) 2 d -10
Ifthe distance between the plane, 23x— 10y —2z+48 =0

[Jan. 9, 2020 (I)]

and the plane containing the lines

x+1 y-3 z+1

2 4 3

and XX3_r*+2_ 271, g
6 A

k
is equal to E, then £ is equal to

[NA Jan. 9, 2020 (ID)]

The mirror image of the point (1, 2, 3) in a plane is

7 4 1
(—g,—?—g) . Which of the following points lies on

this plane? [Jan. 8,2020 (I1)]
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M-493

@ (1,11 ) (1,-1,1)

© -1,-1,1 d (-1,-1,-1)

Let P be a plane passing through the points (2, 1, 0),
(4,1, 1)and (5,0, 1) and R be any point (2, 1, 6). Then the

image of R in the plane P is: [Jan. 7,2020 (D]

(@) (6,5,2) (b) (6,5,-2)
(C) (43 33 2) (d) (3543 72)
. x=2 y+1 z-1 |
If the line T:T:—_l intersects the plane

2x+3y—z+13=0atapoint P and the plane 3x+ y+4z=
16 at a point Q, then PQ is equal to: [April 12,2019 ()]

(@ 14 ) 14
© 247 @ 214

A plane which bisects the angle between the two given
planes 2x—y+2z—4=0andx + 2y + 2z—-2 =0, passes

through the point : [April 12,2019 (I)]
(a) (1343 1) (b) (1547 71)
(© 2,41 d 2,41

The length of the perpendicular drawn from the point (2,
1,4) to the plane containing the lines

r=G+ ) +Mi+2j—k) and 7 =(i+ j)+p(—i+j—2k)

is: [April 12,2019 (I1)]
1

@ 3 ® 3
1

© 3 @ 5

IfQ (0,—1,-3) is the image of the point P in the plane 3x —
y+4z=2 and Ris the point (3, —1,-2), then the area (in sq.

units) of APQR s : [April 10,2019 ()]
Vo1
@ 213 (b) e
© @ L
2 2
1 2
If the plane 2x —y + 2z + 3 =0 has the distances 5 and 3

units from the planes 4x -2y +4z+ A =0and 2x —y + 2z +
p = 0, respectively, then the maximum value of A + p is

equal to : [April 10,2019 (ID)]
@ 9 (b) 15
© 5 @ 13

. x—1 y+1 z-2
Ifthe line, T = T = T meets the plane,
x+2y-+3z=15 atapoint P, then the distance of P from the
origin is: [April 09 20191]

67.

68.

69.

70.

71.

72.

@ +5/2 ®) 5
(c) 92 @ 72
A plane passing through the points (0, -1, 0) and (0, 0, 1)

T
and making an angle 1 with the planey—z+ 5 =0, also

passes through the point:
@ 2,149 ®) (V2,-1.49)

© +2.-1,4) d (V2,19

Let P be the plane, which contains the line of intersection

ofthe planes,x+y+z—-6=0and2x+3y+z+5=0andit
is perpendicular to the xy-plane. Then the distance of the

[April 09 20191]

point (0, 0, 256) from P is equal to:  [April 09, 2019 (II)]
(@ 1745 (b) 635
(¢) 2055 ) 11/4/5

The equation of a plane containing the line of intersection

of the planes 2x—y—4=0and y +2z—4 =0 and passing

through the point (1, 1, 0) is : [April 08 20191]

@ x—3y—-2z=-2 (b) 2x—z=2

(©) x—y—z=0 (d) x+3y+z=4

The vector equation of the plane through the line of

intersection of the planes x + y+z=1and2x +3y+4z=5

which is perpendicular to the planex—y+z=01s:
[April 08,2019 (II)]

@ Fx(-F)+2=0 ® 7(G-£)-2=0

© Fx(+b)+2=0 @ #(G-£)+2=0
The perpendicular distance from the origin to the plane

x+2 y-2 z+5

containing the two lines, 3 5 7 and
xol_yod_z44 . Jan. 12,2019
1 n 5 ois: [Jan. 12, D]
11
@ 116 ® Ve
(© 11 @) 611

. x+1 y-2 z-3
Ifan angle between the line, N

Il
Il
o
B
o
=
o

. 22 .
plane, x — 2y — kx =3 is cos! 3 >then a value of k is

[Jan. 12,2019 (ID)]
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3 5 79. The system of linear equations
() -3 (d) 3 x+ty+z=2
73. Let S be the set of all real values of A such that a plane 2x+3y+ 222: >
passing through the points (A2, 1, 1), (1, A%, 1) and 2x +.3){+(a - Dz=a+1 [Jan 09 20191}
(1, 1,-)2) also passes through the point- (~1,—1, 1). Then (a) is inconsistent when a =4
Sisequalto: [Jan. 12,2019 (ID] (b) has a unique solution for |a] = \/g
(a) {\/5 } (b) {\/§ s -3 } (¢) has infinitely many solutions for a =4
© {1L-1} @ {3.-3) (d) is inconsistent when |a| = /3
80. Theequation ofthe line passing through (4, 3, 1), parallel
74. The plane containing the line x-3_y+2 _:z 1 and to the plane x + 2y — z — 5 = 0 and intersecting the line
) - 3
S Lo 2 ! x+1 y-3 z-2
also containing its projection on the plane 2x +3y—z=35, 3 = > = s [Jan 09 20191]
contains which one of the following points? o N
[Jan. 11,2019 (D] x—4 y+3 z+1
@ (22,0 (b) (-2,2,2) @ S ==
(¢) (0,-2,2) (d 2,0,-2)
75. The direction ratios of normal to the plane through the x+4 y-3 z-1
P 1 1 3
points (0,—1, 0) and (0, 0, 1) and making an angle —
4 x+4 y-3 z-1
with the plane y—z+5=0 are: © 3 -1 1
[Jan. 11,2019 ()] xt+4 y-3 z-1
@ 21,1 ) 2,42,—2 S
(©) J2,1,-1 (@ 243.1,-1 81. The plane through the intersection of the planes
76. Ifthepoint (2, o, B) lies on the plane which passes through x+y+z=1and2x+3y—z+4=0andparallel to
the points (3, 4,2) and (7, 0, 6) and is perpendicular to the y-axis also passes through the point: ~ [Jan 09 20191]
plane 2x — 5y =15, then 2a— 3B isequal to: (@ (=3,0,—1) b) -3,1,1)
[Jan. 11,2019 (D] © 3,3,-1) @ (3,21
@ 12 (b) 7 82. The equation of the plane containing the straight line
(© 5 d) 17
77. The plane which bisects the line segment joining the points X y =z . ..
(—3,— 3, 4) and (3, 7, 6) at right angles, passes through 5" E =3 and perpendicular to the plane containing the
which one of the following points? [Jan. 10,2019 (ID)]
@ (2,3,5) (b) 4,-1,7) L X _ Yy _Z X_V_Z..
© 21,3) d) (4,1,-2) straight lines 37773 and 17773 is:
78. On which of the following lines lies the point of in-
4 5 3 [Jan. 09,2019 (ID)]
ter-section of the line, i ; =277 andthe plane, @ x—2y+z=0
+y+z=22 Jan. 10,2019 (II (b) 3+ 2y~ 3220
x+y+z=27 [Jan. 10, ((10)] o) x+2v_22=0
24
@ x+3:4—y:Z+1 (d) Sx+2y—4z=0
3 3 -2 83. If L, is the line of intersection of the planes
4 s 5 2x—=2y+3z-2=0, x—y+z+1=0 and L, is the line of
(b) Simi S Ant S A intersection of the planes x+2y-z-3=0,
1 1 -1
3x—y+2z-1=0, then the distance of the origin from
© x=1 y-3 z+4 the plane, containing the linesL, and L, is : [2018]
C —_——
12 s @ —= ) —=
32 22
) x—2:y—3:z+3 1

1
© 7 @ 375
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84.

8s.

86.

87.

88.

89.

The sum of the intercepts on the coordinate axes of the
plane passing through the point (— 2, —2, 2) and containing
the line joining the points (1,—1,2)and (1, 1, 1) is
[Online April 16,2018]
(@ 12 (b) -8
(c) -4 d) 4
A variable plane passes through a fixed point (3, 2, 1) and
meets x, y and z axes at 4, B and Crespectively. A plane is
drawn parallel to yz — plane through A4, a second plane is
drawn parallel zx — plane through B and a third plane is
drawn parallel to xy — plane through C. Then the locus of
the point of intersection of these three planes, is

[Online April 15,2018]
+y+z=6 b 2+Z+Z=1
@ x +y+z= ® T+5+
(C) 34.24.1:] (d) l+l+l:2
X y z x y z 6

An angle between the plane, x + y +z =5 and the line of
intersection of the planes, 3x +4y +z—1=0and
Sx+8y+2z+14=0,is [Online April 15, 2018]

g 3 g /3
(@) cos [ﬁ] (b) cos ( EJ

(¢) sin! (%) (d) sin! [\/% ]

A plane bisects the line segment joining the points (1, 2, 3)
and (-3, 4, 5) atright angles. Then this plane also passes

through the point. [Online April 15,2018]

@ =3,2,1) (b) (3,2,1)

(©) (1,2,-3) d 12,3)

If the image of the point P(I1, -2, 3) in the plane,
. Xy z

2x + 3y—4z + 22 =0 measured parallel to line, 1 = 4 = 5

is Q, then PQis equal to: [2017]

@ 65 ®) 35

© 242 @ Ja2

The distance of the point (1, 3, —7) from the plane passing
through the point (1, —1, -1), having normal

perpendicular to both the lines [2017]

- - -2 1 7
x21_y+2_z 4andX SSALSEA; ,is:

1 -2 3 2 -1 -1

10 20
© ®
10 Nl

(©) N7E) (d) NGE

90.

91.

92.

93.

94.

M-495
Ifx=a,y=b, z=cis a solution of the system of linear
equations [Online April 9,2017]
x+8y+7z=0
9x+2y+3z=0
x+y+z=0

such that the point (a, b, c) lies on the plane
x+2y+z=06,then 2a+ b+ cequals:

@ -1 (b) 0

© 1 d 2

Ifa variable plane, at a distance of 3 units from the origin,

intersects the coordinate axes at A, B and C, then the lo-
cus of the centroid of AABC is: [Online April 9,2017]

@ 1+1+1 1
) —+—+— =
x2 y2 2

1

by Z+—5+5=3
1 1 1

© F+ 5+ 3"

1 1 1
(d) —2+—2+—2 =9

Ifthe line, - > lies in the plane, 2x —
4y + 3z =2, then the shortest distance between this line
. x-1 'y z
and the line, T2 "9 "2 is:
[Online April 9,2017]
@ 2 (b) 1
(© 0 @ 3

The coordinates of the foot of the perpendicular from the
point (1,2, 1) on the plane containing the lines,

x+1 y-1 z-3 d
¢ 7 8™
x-1 y-2 z-3 . .
3 :T: 7 ,18: [Online April 8,2017]
(@ (2,4,2) (b (-1,2,-1)
(©) (0,0,0) (d (L1,1)

The line of intersection of the planes
7.(31—j+k) = land
T.(+4j-2k) =2, is: [Online April 8,2017]

4
@ _1.Y__ 1

() Y

© 13 _7T13_z

(d _13:_y 13__2
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103. Ifthe shortest distance between the lines
) x-3 y+2 z+4
95. Iftheline, > T T3 lies in the plane, Ix + my—z= x-1_y+l_z ~ -
—="—="(a#-1) and x+y+z+1=0
9, then 12 + m? is equal to : [2016] a -1
@ 5 (b) 2 1
(©) 26 @ 18 =2x-yt+z+3is E» then a value o is :
96. Thedistance of the point (1,—5, 9) fromtheplane x—y+z= . .
5 measured along thelinex=y=zis: [2016] [Online April 10, 2015]
10 20 (: 1o (b) 19
2) —— -z
— — 19 16
® 7 ®) 3
32 19
© 3io @ 1043 © @ 3
97. Thedistance of the point (1, -2, 4) from the plane passing
through the point (1, 2, 2) and perpendicular to the planes 104, The image of the line x-1_y-3_z-4 in the plane
x—y+2z=3and2x-2y+z+12=0,is: 3 1 -
[Online April 9, 2016] 2x—y+2z+3=0 is the line: [2014]
(@ 2 (b) 2
2 x-3 y+5 z-2
1 e
© 242 @ 77
. L . x=3 y+5 z-2
98. The equation of the plane containing the line 2x — Sy + z= (b) 3 = 21 = 5
3;x+y+4z=>5,and parallel to the plane, x + 3y + 6z = 1, is:
[2015] x+3 y-5 z-2
@) x+3y+6z=7 (b) 2x+6y+12z=—13 © =3 1 -5
(c) 2x+6y+12z=13 (d) x+3y+6z=-7
99. The distance of the point (1, 0, 2) from the point of (@ x+3 == > _EF 2
-3 -1 5
intersection of the line — ; z_ YTH = Z1_2 and theplane  105. If the angle between the line 2(x + 1) =y =z + 4 and the
T
x—y+z=16, is [2015] plane2x—y+ [ z+4=01is g,thenthevalueof?»is:
@ 3421 (b) 13 [Online April 19,2014]
135 45
© 2/14 @ 8 @ ® 7
100. The shortest distance between the z—axis and the line x 45 135
+y+2:-3=0=2x+3y+4z—4,is © = (d) 1
[Online April 11, 2015] 106. Ifthe distance between planes, 4x — 2y — 4z + 1 = 0 and
(@ 1 () 2 4x—2y—4z+d=0is7, thendis:
(c) 4 d 3 [Online April 12,2014]
101. A plane containing the point (3, 2, 0) and the line (@) 4lor—42 (b) 420r—43
(c) —4lor43 (d) —42o0r44
x-1_y-2_z-3 1 ntains the point - 107. A symmetrical form of the line of intersection of the planes
1 5 4 @so contamns the pomnt - x=ay+bandz=cy+dis  [Online April 12,2014]
[Online April 11, 2015] x—b _y -1 _ z—d
@ (0,3,1) ®) (0,7,-10) @ = 1 c
© (0,-3,1) @ 0710 tb-a yol z-d-c
102. Ifthe points (1, 1, &) and (-3, 0, 1) are equidistant from (b) a =TT .

the plane, 3x + 4y — 12z + 13 = 0, then A satisfies the
equation : [Online April 10, 2015]
(@) 3+10x—-13=0 (b) 3x2-10x+21=0
(¢) 3x2-10x+7=0 (d) 3x2+10x-7=0

(c) X-2 y-0

%) x—-b-a y-1 z-d-c
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108.

109.

110.

111.

112.

113.

114.
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x—1

-2 z-3
Y=z and

The plane containing the line | 2 3

parallel to the line ? = % = % passes through the point:
[Online April 11,2014]

(a) (15725 5) (b) (1505 5)

() (0,3,-5) (d 1,-3,0)

Equation of the plane which passes through the point of
intersection of lines

y-2 z-3

1 2

x—1 d
—3 an

and has the largest distance from the origin is:

[Online April 9, 2014]
(@) 7x+2y+4z=54 (b) 3x+4y+5z=49
(¢) 4x+3y+5z=50 (d) 5x+4y+3z=57
Distance between two parallel planes 2x + y + 2z =8 and

dx+2y+4z+5=0is [2013]
3 5

(€)) 5 (b) 5

© < @ 2
2 2

The equation of a plane through the line of intersection of
theplanesx +2y=3,y—2z+ 1=0, and perpendicular to the
first plane is : [Online April 25,2013]
(@ 2x—y-10z=9 (b) 2x—y+7z=11

() 2x—y+10z=11 (d) 2x-y-9z=10

Let Q be the foot of perpendicular from the origin to the
plane 4x—3y+z+ 13 =0and R be a point (— 1,— 6) on the
plane. Then length QR is : [Online April 22, 2013]

@ 14 (b) \/g
7 3
© 3\E @ 5

A vector n is inclined to x-axis at 45°, to y-axis at 60° and

at an acute angle to z-axis. If 7 is a normal to a plane

passing through the point (\/5 ,—1,1) then the equation

of the plane is : [Online April 9,2013]
@ 42x+7y+z-2  (b) 2x+y+2z=2V2+1
(o) 3«/§x—4y—32:7 @ \/Ex—y—z:2

A equation of a plane parallel to the plane
x—2y+2z-5=0and at a unit distance from the origin is :

[2012]
(@ x-2y+2z-3=0
(©) x-2y+2z—-1=0

(b) x—2p+2z+1=0
(d) x—2y+2z+5=0

115.

116.

117.

118.

119.

120.

121.

The equation of a plane containing the line

x_*‘l:y——3:ﬂ and the point (0, 7,— 7) is
-3 2 1

(@ x+y+z=0

(b) x+2y+z=21

(c) 3x—2y+5z+35=0

(d) 3x+2y+5z+21=0

Consider the following planes

P:x+y-2z+7=0
Q:x+ty+2z+2=0

R:3x+3y—-6z—-11=0

(a) Pand R are perpendicular

[Online May 26, 2012]

[Online May 26, 2012]

(b) Qand R are perpendicular

(¢) Pand Qareparallel

(d) Pand R are parallel

If the three planes x = 5, 2x — Say + 3z — 2 = 0 and
3bx +y—3z=0 contain a common line, then(a, b) is equal
to [Online May 19, 2012]

8 1 1 8
o) wld

8 1 1 8
o3 w3

A line with positive direction cosines passes through the
point P (2, — 1, 2) and makes equal angles with the
coordinate axes. Ifthe line meets the plane 2x + y+z=9 at
point Q, then the length PQ equals [Online May 7,2012]

@ 2 (b) 2
© 3 (d 1

The values of a for which the two points (1, a, 1) and
(=3, 0, a) lie on the opposite sides of the plane 3x + 4y —

12z+ 13 =0, satisfy [Online May 7, 2012]
1
(a_) 0<(1<§ (b) —-1<a<0
1
() a<-1lor a<§ (d) a=0

The distance of the point (1, -5, 9) from the planex —y +

z =5 measured along a straight x =y =zis  [2011RS]
@ 103 ®) 543
© 3410 @ 3.5
. y=1 z-3
If the angle between the line x = - = 5 and the
plane x + 2y +3z=41is cos™! [\/%] , then A equals
[2011]
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3 2 x+1 -1
@ B (b) 5 128. If the angle 0 between the line BE = yT
© 3 @ >
c) = = —
3 3 = and the plane 2x —y + VA z+4=0is such that
122. Statement -1 : The point A(3, 1, 6)is the mirror image of
the point B(1, 3, 4) in the planex—y +z=5.
Statement -2: The plane x — y + z = 5 bisects the line gn9=ltMnmeWMedkiS [2005]
segment joining A(3, 1, 6) and B(1, 3, 4). [2010] 3
(a) Statement -1 is true, Statement -2 is true ; Statement -
. . 5 -3
2 is not a correct explanation for Statement -1. (@ = by —
(b) Statement -1 is true, Statement -2 is false. 3 5
(c) Statement-1 is false, Statement -2 is true . © 3 ) -4
(d) Statement- 1 is true, Statement 2 is true ; Statement -2 4 3
isa correct explanation for Statement -1. 129. Distance between two parallel planes
x-2 y-1 z+2 2x+y+2z=8and4x+2y+4z+5=0is [2004]
123. Let the line ——=—-= lie in the plane
S 2 @ - ® >
x+3y—o0z+B=0.Then (o, B) equals [2009] 2 2
@ 6,7) (b) (5,-15)
(©) (5,5) (d) (6,-17) 7 3
124. The line passing through the points (5, 1, @) and (3, b, 1) © > (d) 2
[ 17 -1 3) 130. Two system of rectangular axes have the same origin. Ifa
crosses the yz-plane at the point 0’7’7 - Then plane cuts them at distances a,b,c and a',b',c' from the
[2008] origin then [2003]
@@ a=2,b=8 (b) a=4,b=6 L NUS NS B SO B
(©) a=6,b=4 (d) a=8,b=2 @ vt e
125. Let L be the line of intersection of the planes 2x + 3y + z=
1 and x + 3y + 2z = 2. If L makes an angle o with the 1 1 1 1 1 1
o . b) 5+—+5+—+—+— =0
positive x-axis, then cos o equals [2007] a2 b 2 g p? 2
1
@ 1 (b) — 11 1 1 1 1
V2 (© —5+35-3 22 2
1 1
© —= d —. 11 1 1 11
V3 ’ S R R A
126. Theimage of the point (-1, 3,4) in the plane x—2y =0
is 131. The d.r. of normal to the plane through (1, 0, 0), (0, 1, 0)
[2006] which makes an angle =n/4 with plane
@ [—%—?, j (b) (15.11.4) x+y=3are 12002]
710 @ 1.42.1 ® L1Ly2
(© [— —, —,1] (d) None of these
3 (© L1,2 @ v2,1,1
127. The distance between the line ) .
- A A o 132. A plane which passes through the point (3, 2, 0) and the
r =20 =2j+3k+Mi— j+4k) and the plane
r(i+5j+k)=5 is [2005] line T4 Y=T 274 [2002]
@ ® ©
¥ ENE) (@) x—y+z=1 (b) x+y+z=5
3 (© x+2y-z=1 (d 2x—y+z=5

© =

10
d) —
10 @ 3
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7 [ sphere and Miscellaneous Problems [N
TTOPIC 0 ]
ToPIC n‘“‘ Sohore B

133. 1f(2, 3, 5) is one end of a diameter of the sphere x* + y* + 22
—6x—12y—2z+20=0, then the cooordinates of the other

end of the diameter are [2007]
(a) (43 33 5) (b) (45 3a 73)
(C) (49 9’73) (d) (457373)

134. Theplane x +2y—z=4 cuts the sphere X+ y2 +22 o x+
z—2=01na circle of radius [2005]
@@ 3 (b) 1
() 2 @ V2

135. If the plane 2ax — 3ay + 4az + 6 = 0 passes through the

midpoint of the line joining the centres of the spheres
x*+y? 422 +6x-8y—2z=13 and

X2+ y2 +2° —10x+4y—2z =28 then aequals [2005]

@ -1 ®) 1
© -2 d 2

136.

137.

138.

The intersection of the spheres
x? +y2 +22 +7x-2y-z=13and

x>+ 2422 —3x+3y+4z=8 is the same as the
intersection of one of the sphere and the plane [2004]
(b) x-2y—-z=1

d x-y-z=1

The radius of the circle in which the sphere

(@ 2x-y-z=1
(© x—y-2z=1

x?+yr+22+2x-2y—-42z-19=0 is cut by the plane

X+2y+2z+7=01s [2003]
(@) 4 b 1
(© 2 @ 3

The shortest distance from the plane 12x +4y +3z =327

to the sphere x? + y? + 2% +4x -2y —6z =155 is
[2003]
@) 39 (b) 26

(c) 11i

o @ 13.
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1. (¢

Y

Hints & Solutions

Gi X _ -1 z+1
iven, 7 —0

Any point on line A= (p, 1, -p-1)

Now, DR of APa” <p—B,1-0,-p—1-
Which is perpendicular to line.
Lp-p1+01-1(-p-1-P)=0

=>p-PB+tp+t1+B=0=p=—

1

2

1
A Jd——
*. Point ( ) 2]

3
Given that distance AP = > = AP*=

2 2
:(B+%] +1+(B+%j :% or 2(B+

3(B+lj2=l:>[3—0—1([3¢0)
2) 4P

- B

=1

@d LetapointDonBC=(3A-2,1,4))

AD =(30=3)i + 2]+ (41 -2)k

-+ AD L BC, ..

= (3-3)+3+2(0)+(4r-2)4=0= 1=

Hen

1
D=|—,1,
ce, (25

AD.BC=0

Adl, -1, 2)

)
25

|AD| \/(LS_1)2+(2)2 (%—2)2

(24)* +4(25)*

B>

3

2

l 2
2

17

Ners

|

25

+(18)”  [3400 2
| -

5

=p (let) and point P (8, 0, B)

e

5.

Area of triangle = %X |§E’| X |A—5|

:Ex 2*/_ _ % [>BC=5]
(@ Here, P, Q, Rare collinear
. PR=APQ

27 +(y+3)j+(z—4)k =A[6 +3] +6k]
= 60=2,y+3=3%,z-4=6)
= y=-22=6
3
. PointR (4,—2, 6)

Now, OR= /(4)? +(-2)* +(6)* = V56 =214

() Let v, and v, be the vectors perpendicular to the
plane OPQ and PQOR respectively.

ik
v:P—QXO—Q:I 2 1
‘ 21 3
=5i—j-3k
ik
. _POXPR=|1 -1 2
Vy, =
2 -1 1
=i-5]-3k
oot t2_5+5+9 19
SV 1%, " 25+1+9 35
005_1(2)
0= 35

© C gB 5,-1,4)
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AC = AB.AC =(§+f<).$:%

Now, A'B'=BC=vAB? —AC? = /2—2 =\E

2
Length of projection = \/;

6. () Given
[+3m+5n=0 )]
and 5/m—2mn+6n/=0 ¥))
From eq. (1) we have
I=-3m—>5n
Put the value of / in eq. (2), we get;
53m—-5n)m—-2mn+6n(—3m—5n)=0
= 15m*+45mn+30n*=0
= m?+3mn+2n%=0
= m?+2mn+mn+2n*=0
= (m+n)(m+2n)=0
L m=—norm=-2n
Form=-n,l=-2n
Andform=-2n,l=n
s (l,myn)=(=2n,—n,n) Or (I,m,n)=(n,—2n, n)
= (,m,n)=(=2,-1,1) Or (I,m,n)=(1,-2,1)
Therefore, angle between the lines is given as:

F2)H+ED.2)+D A
J6.J6

=cos (0) = l = 0=cos! [lJ
6 6

cos (0) =

a1
7. @) DRsofADare ~—-2,4-3, B2

k—Slu—S
2 772

- This median is making equal angles with coordinate
axes, therefore,

ie.

A(2,3,5)

B } } C
-1,32) (A5,
(x-1 B2
7’4’7
2 2
-5 n—
;1T

= A=7&u=10
M+pd=5=1348

(¢©) Given, /+m+n=0and [>=m?+n?
Now, (—m—n)*=m>+ n*

= mn=0=>m=0o0rn=0
Ifm=0then/=-n

Weknow 2 +m?+n’=1= n=+

i

. 1 1
ie.(l,m,n) :[——,0,—]
et NG
Ifn=0then/=-m
P+m*+n*=1 = 2m*=1

B D
-1,3,2) (n, 5, )

A=5
2

Since median AD is equally inclined with coordinate
axes, therefore direction ratios of AD will be equal, i.e,

(59 1
BT BT T

Direction ratios of AD are

,1’“__8
2
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2 2
- (5 e
2 2

10.

11.

= A=7,3and p=10,6

IfA=7and p=10 13.

Then &212107\.—7}1:0
p 10

(¢) It makes 6 with x and y-axes.

[ = cosB, m = cosO, n = cos (m — 20)
we have > + m>+ n> =1

= cos?0 + cos?0 + cos® (1 — 20) = 1
= 2 cos?0 + (—c0s20)* = 1

= 2cos?0 — 1+ cos20 =0

= c0s20 — [1 + cos20] = 0

= cos 20 = 0 or cos26 = — 1
=20=n2o0r20=n

=0= mdor =1
2
T
= 0= 12
(¢) Since AD is the median

A2,3,5)

B
(719 33 2)

, D:(E,4,”—+2j
2 2

Now, dR’s of AD is

a:(ﬂ_zjzﬂ
2 2

w+2 n—_8
b=4-3=1, c=—=-5=02"2
$ 6T 2

Also, a, b, care dR’s 15.

~a=kl,b=km,c=kn wherel=m=n
and P+m?+n’=1

1
= Il=m=n=
3
Now,a=1,b=1andc=1

14.

= A=7 and pu=10
() Length ofthe line segment

= V@) +(3)? +(6)* =7

(©) Let!, m,n, andl,, m,, n, be the d.c of line 1 and 2
respectively, then as given

L +m+n =0

and [, +m,+n,=0

and /> +m,*~n*=0and

122 + m22 - n22: 0

(' I+m+n=0and P +m?-n’=0)
Angle between lines, 0 is

cos 0 =1, +mm,+nn, (1)
Asgiven P+m*=n*and [ +m=—n
= (-n)-2lm=n*= 2lm=00rIm=0
Solm,=0,l,m,=0

If 1,=0,m #0then/m,=0

If m;=0,1,#0then ,m =0

If I,= 0, m,#0then [m, =0
Ifm,=0,1,#0thenl;m,=0

Also [,l,=0and mm,=0
Prm?—n*=P+m*+n*-2n*=0

1
= 1-2n*=0 = n=t—
V2

Lom Nek
1
. cos 0= 5 = 0=060° (acute angle)
() As per question, direction cosines of the line :
£ :cos45°:L ) m:005120°:_—1, n=coso
2 2

where 0 is the angle, which line makes with positive
Z-axis.
We know that, /2 + m?+n?=1

1 1 2
—+—+cos"0=1
= 274
00526=l
4

= cosb= % = cosg (0 being acute)

= 0=—
®) LetP(x,,y,,z,)and Q (x,,y,,z,) be the initial and final
points of the vector whose projections on the three

coordinate axes are 6, — 3, 2 then
Xy=X;,=6; y,=y,==3; z,—z,=2

So that direction ratios of FQ are6,—3,2

Direction cosines of PQ are
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16.

17.

18.

6 -3

\/62 (32422 J62 +(=3)2 +22 ’

2 6 32

J62+ (=32 422 T 7 70 7

b

Let the line makes an angle 0 with the positive

T
direction of z-axis. Given that lines makes angle 2 with x-

axis and y-axis.

. i T
. l:cosz,m:cos—,n:cose

We know that, >+ m?+n?=1

b1 b1
. cos?= +cos?= +cos?O=1
4 4

=

= cos’0=0= 0=

+ — +cos?9=1

N | =
N | =

|3

Hence, angle with positive direction of the z-axis is —.

(c) As per question the direction cosines of the line are

cos6, cosf, cosO

©

cos? 0+ cos? B+ cos?0=1
2cos?9=1-cos*0
2cos’ 0 = sin? =3 sin” 0 (given)

2c0s? 0 =3-3cos> 0

cos’ 9=§
5

y
B(0, B, 0)
G(1,1,2)

A, 0, 0)

S a=3,B=3 and y =6 as Gis centroid.

.. The equation of plane is

X

o

X

3

Y

y

:>—+§+§=1:>2x+2y+2=6

<. The required line is, * - — y-l_z-2
2 1
19. @ *Hl_y=3_2z _,
-2 -1
Any point on line = Q(2A -1, —21 +3, - 1)
)
Qﬂ”

S Drof PQ=[2A—-2, -2V +1, —A+3]
D.r. of given line=[2,-2,-1]

-+ PQisperpendicular to line L

22020 -2)-2(2A+D)-1(-A+3)=0
=4L-4+41-2+01-3=0
=>0-9=0=>Ar=1

-+ Qismid pointof PR=0=(1,1,-1)

.. Coordinate of image R= (1,0, 1)=(a, b, ¢)
sLa+b+c=2.

20 @ L =r=(-))+0(2i+k)

Ly=F=Qi-))+m@+j-k)

Equating coeff. of /, j and k of L,and L,
20+1=m+2 (1)
~l=-1+m=m=0

(i)

(i)

{=—m

M-503

= m = ( = (0 which is not satisfy eqn. (i) hence lines do

not intersect for any value of / and m.
21. () AB=6i+157+3k
p=i+4j+22k
g=i+j+7k
k

22| =6i+157 -3k

i J
pxg=|l 4
1 1 7
Shortest distance between the lines is

_AB(px)|_|36+225+9]
| pxq| \36+225+9
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22. (4) Since, PQis perpendiculartoL

P(1,0,3)

—2a 10 98 112
+

L L L
= 73 79 9 9
200 24
= oa=4
= 379
N

d.r's of normal to
x+y+z=3

Let co-ordinates of Q be (a, B, v), then
atB+y=3..0)

o—B+y=3..(%i)

= oat+ty=3andp=0

Equating direction ratio’s of PQ, we get
a-2L-1 A+l y-A
11

= a=3A+2,y=2A+1

Substituting the values of o and y in equation (i), we get

=>50+3=3=A=0
Hence, pointis Q (2, 0, 1)
24. (a) Let P be the foot of perpendicular from point

T(2,-1,4) on the given line. So P can be assumed as P 27.

(10A—3,-7A+2,2)
T@-1,4)

P10k - 3- 7+ 21)

26.

DR’sof TP oc to 10 —5,—-7A+3,A—4

TP and given line are perpendicular, so
10(10A—5)=7(=7A+3)+1(AL—4)=0
1

:>k:2

= TP= J(10A - 52+ (= TA +3)*+(h - 4)?

1 49
=,0+—+— = f125 =3.54

4 4
Hence, the length of perpendicular is greater than 3 but
less than 4.

(@) Let the coordinate of P with respect to line

L

7 6 4
L =(M\+3,3A—1,-A+6)
and coordinate of P w.r.t.
line L, = (7u—35,-6u+2,4u+3)
A—=Tu=-8,3A+6u=3, A+4u=3
From above equation : A=—1,u=1
Coordinate of point of intersection R = (2, -4, 7).
Image of R w.r.t. xy plane = (2, -4, 7).
d Firstlineis:x=ay+b,z=cy+d

x—b_l_z—d

a 1 c
and another lineis: x=a’z+ b, y=c"z+d
x=b" y-d’ _

z
- z
a’ c’ 1

- Both lines are perpendicular to each other
ad'+c’+c=0
(d) Let 0 be the angle between the two lines

Here direction cosines of g = % = % are2,2,1

Also second line can be written as:

x-5 y-2 z-3
2 P 4

7
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.. its direction cosines are 2, —, 4
7

w | N

Also, cos 6 = (Given)

a,a, + bb, +cic,

cosH =

\/a12+b12 +c12 \/azz+b22 +022

(2x2)+(2xgj+(lx4)
2

J22 422412 \/22+P+42
49

=

w N

4+2—P+4
7

2
3><\/22+P+42
49

2 2 2
= 4+E :20+P—:>16+8—p+p—=20+
7 49 7 49
8P
> S=4 mp-’
7 2

28. (¢) Linesare coplanar

3-1 2-2 1-(-3)
1 2 A2 =0
1 22 2
2 0 4
- |1 2 A=
1 A% 2

= 24-AH+402-2)=0
= 4-24202-4=0 = A2(\*-2)=0

= 1=0,./2, -2
29. )

X—X

Shortest distance between two lines

- Z—Z
XN _E7A g

@ b q

XTH _ Y=y _z-2

is given by,
a2 bz C2

30.

P’
49

X=X 2= N

ay by q

|

a by o

\/(blcz ~bye))? +(qay —cra)* +(ayhy —arhy)?

The shortest distance between given lines are

-2 4 5
2 2 1
-1 8 4

JE-8)% +(-1-8)2 +(16+2)°

‘ 0-36+90| 54 .
“[Ja0s | 201 268
() Let equation of the required line be
X=X YN _Z—3 .

= b = (1)

a C
Given two lines
x y oz .
T = _—1= T .(1)
x—1 +1

and ~o= = yT = % (i)

Since the line (i) is perpendicular to both the lines (ii)
and (iii), therefore

a-— b+c=0 . (iv)

2b+c¢=0 (V)

From (iv) and (v) ¢ = 2b and a + b = 0, which are not
satisfy by options (c) and (d). Hence options (c) and (d)
are rejected.

Thus point (x,, y,, z,) on the required line will be either
(0,0, 0)or (1, -1, 0).

Now foot of the perpendicular from point (0, 0, 0) to the
line (iii)

=(,2r-1,7r

0,0,0
(ii) ( )

(iii)
(1,-1,0)
The direction ratios of the line joining the points
0,0,0)and (1, 2r—1,r)are 1, - 2r—1, r

Since sum of the x and y-coordinate of direction ratio of
the required line is O.
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31.

32.

33.

34.

L1 =-2r-1=0,=>r=0

Hence direction ratio are 1, — 1, 0

But the z-direction ratio of the required line is twice the
y-direction ratio of the required line

i.e. 0 =2 (-1), which is not true.

Hence the shortest line does not pass through the point
(0, 0, 0). Therefore option (a) is also rejected.

(¢) Given lines will be coplanar

-1 1 1
If|1 1 —k{=0
k2 1
= —1(1+20)-(1+)+12-k=0
= k=0,-3
@ ForL,
~(E-)
x=hyt(h-l) = y= 207D -
y+( ) =y N (1)
i
z=(h-Dy+h = y==
y y x/%—l (ii)
From (i) and (ii)
x-(WA-1) y-0 z-1 A
NG 1 N (A)
The equation (A) is the equation of line L,.
Similarly equation of line L, is
x—(l—\/g):y—ozz—\/ﬁ ®

Since L, L L, , therefore

EJu+1x1+ (=1 (=) =0
:ﬁ+\/;=0 = \/7:—\/;

= A=U
(@ Two given planes are coplanar, if

2-(-) k-1 0-(-))
2 1 3 |=0
2 3 4
-1 k-1 1
) 1 3|=0
2 3 4
=(1)4-9)—(k-1)(8-6)+6-2=0
— U
2

( Gi i x—l_y+1_z—1
¢) Given lines are > T3 T4

and =—-=

z
2 1
a=i-j+k, by=20+3]+4k

3s.

36.
37.

a,=3i+kj. by =i +2j+k
Given lies are intersect if
(=) (b xby)

[D1 11Dy |
= (Gy—ay)-(b xby) =0

2 k+1 -1
=102 3 41=0

1 2 1
= 26-8)-(k+1)(2-4)-1(4-3)=0
= 2(5)—(k+1)(2)-1(1)=0
= 104+2k+2-1=0 = z_2

2

(¢) Pointis (-1, 2, 6)
Line passes through the point (2, 3, —4) parallel to vector
whose direction ratios is 6, 3, — 4.

x-2 y-3 z+4
6 3 -4
Any point on this line is given by x = 6 A + 2,
y=3A+3,z=—41L-4

Now, d.Rs of line passing through (-1, 2, 6) and L to
this line is

{x+ 1), (-2, (z-6)
So,6(x+1)+3(y—-2)-4(z-6)=0
=>6x+3y—4z+24=0

Now, 6 (6L +2)+3 BL+3)+4 (4L +4)+24=0
=6IA+t6l=0=>A=-1
So,x=-4,y=0,z=0

Now, distance between (-1, 2, 6) and (- 4, 0, 0) is

Jo+4+36=/49 =7

(¢) On solving we will get shortest distance = /2
(d) Letthe equation of 4B is
x-1 _ y—(D _ z—(-10) x

2 -3 8

Let L be the foot of the perpendicular drawn from
P(1,0,0).

Equation is A

P(1,0,0)

AI L B
L=Qk+1,-3k—1, 8k 10).

Now, direction ratio of PL = (2k, — 3k — 1, 8k — 10) and
direction ratio of AB=(2,— 3, 8)
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38.

39.

40.

41.

M-507

Since, PL is perpendicular to 4B
2(2k)—3(-3k—1) +8(8k—10)=0
_ 2(1-1)+(3)(0+1)+8(0+10)

N k
o 2% +(3)2 +(8)

_ 0-3+80 :Z:I
4+9+64 77
Required co-ordinate=L=(2+1,-3-1,8-10)
=(3,-4,-2).

(¢) Any point on line % Y7L

(201,300+ 2,400+ 3)

= Direction ratio of the L lineis
200—3,30.+3,40.— 8. and

Direction ratio of the given line are 2, 3, 4

2(20.-3)+3 (30 + 3)+4 (40— 8)=0

290.-29=0

a=1

Footof L is(2,5,7)

= Length Lis 1> +6>+4% = V53

(@ Thedirection ratio of the line segment AB is 0, 6, —4
and the direction ratio of the given lineis 1, 2, 3.

Clearly 1 x0+2%x 6+3 % (-4)=0

So, the given line is perpendicular to line AB.

Also, the mid point of A and Bis (1, 3, 5) which satisfy the
given line.

So, the image of B in the given line is A statement-1 and 2
both true but 2 is not correct explanation. of 1.

LU u

b
(¢) Slopeofline L= — 3

3
Slopeofline K = — -

Line L is parallel to line k.
b 3

= 7=~ =bc=15
5 ¢

(13,32)isapointon L.

:b=—20:>c:—é
4

Equation of K :
y—4x=3 = 4x-y+3=0

[52-32+3] 23
Distance between L and K = T :ﬁ

(@) When the two lines intersect then shortest distance
between them is zeroi.e.

(@ —ay)-by xby _

— 0
|b1><b2|

42.

43.

44.

= (G —ay)-by xby =0
where d =i +2]+3k, by = ki +2] +3k
Gy =20 +3]+k, by =30 +kj+2k

1 1 2
= |k 2 3|=0
3 kK 2

= 1(4-3k)-1(2k—9)-2(~6)=0

5
= 2k-5k+25=0=k=-50r 5

- kis an integer, therefore k =—5

arein A.P.

s

S| =
Q|

1
(¢) a b carein HP. :>;,

Cxy oy passes through (1, —2)

a a c
(b) Thegiven linesare 2x=3y =~z
xX_ y_ z s
o IS¢ [Dividing by 6]
and 6x=-y=-4z
Xy z s
or = =T = 3 [Dividing by 12]

Angle between two lines is
ajay +biby +cjcy
\/a12 +b12 +612\/a% +b22 +c§
3.2+2.(-12)+(-6).(-3)
\/32 +2% +(-6) \/22 +(-12)* +(=3)

cos 0=

cosO =

6-24+18
49 157

(d) The given lines are

0=6=90"

y+3 z-1
=L = (1
x et M
z—

2

and 2x=y-1= lzt 2

The lines are coplanar, if

0-1 1-(-3) 2-1

-\ A =0

N|— =
—_
|
—

N |— =
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45.

46.

47.

48.

-1 5 1
Apply ¢y > ¢y +c3;|1 0 A|=0

1

2
:—5(—1—%J=0:>X:—2

0 -1

(b) Letapointonthelinex=y+a=z=2»Ais
(A,A —a,)) and a point on the line

x+a=2y=2z=uis [p. - a,%,%} , then Direction ratio
of the line joining these points are

X—p+a,7»—a—ﬁ,7u s
2 2
If it respresents the required line whose d - be 2, 1, 2,

then

m m
7\.—].L+a_}\’_a_5 7”_5

2 1 2
on solving we get A =3a,u=2a
.. The required points of intersection are
2a 2a
(3a, 3a-a,3a) and (2a - a,7,7]
or (3a,2a,3a) and (a,a,a)
d Two planes are coplanar if

Xp=X1 Vo= 73
] my n |=0
h my ny
1 -1 -1
1 1 —k[=0
k2 1
ApplyingC,—»>C,+C,C,>C,+C,
1 0 0
A
k k+2 1+k

= 1[2+2k-(k+2)1-k)]=0
= 2+2%k—(-K*—k+2)=0

B+3k=0= k(k+3)=0
or k=0or-3

@) x—b:X:z—d. x—b':y z—d'.

'

'

a 1 c  a 1 c
For perpendicularity of lines,
aa't1+cc'=0

() For line of intersection of planesx +y +z+1=0and
2x—y+z+3=0:

49.

50.

51.

ik
=27 +j-3k

2 -1 1

Puty=0,wegetx=-—2andz=1

L, :7 = (=2i +k)+ A2 + j —3k) and
L7 =( = )+ (=] +k) (Given)
Now, by xby = 2[f + }+ k] and @& —a& =31 + j+k

. 1
.. Shortest distance = —

V3
() Since, lince are coplanar
1 3 2
2 -1 1|=0
a S5-a 1

=>1(-1-5+0)-3(2-a)+2(10-20+0a)=0
Lo=—4

x+2 y+1 z+1

.. Equation of L, :

-4 9 1
. Point (2, -10,-2) lies on line L,.
(3.00)
Equation of plane P is

(x+4y—z+7)+ABx+y+5z-8)=0
= x(1+30)+ y(4+2)+ z(-1+50)+(7-81) =0

1430 4+L  5A—1 7-8)
a b 6 -5

From last two ratios, ) = —1

.. Equation of plane is, 2x—3y+6z-15=0

|6-6-6-15| 21
7 7
() Equation ofline through point P (1,—2, 3) and parallel

Distance = 3.

tothe line > =2 = — i
otheline 5 ="r=—cis
x—1:y+2:z—3:x
2 3 -6

So, any point on line= Q(2A +1, 3L -2, — 61+ 3)

Since, this point lies on plane x—y+2=15

1
.'.2%+1—3k+2—6k+3:5:>%z7
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9 11 15]

.. Point of intersection line and plane, Q = (7, CEE]

.. Required distance PQ

2 2 2
-G 5 5 -
7 7 7
52. (a) Equation ofline through points (1,—2,3)and (1, 1,0)
is

P4,2,3)
A(1,-2,3) M B(1, 1, 0)
x-1 y-1 z-0
0 3 3.0 s
M0 —A+1, )
Direction ratios of PM =[-3,— A — 1,1 —3]
+PM 1 AB
2 (=3)-0+(=1=2)(=D)+ (A -3)-1=0
h=1

.. Foot of perpendicular=(1, 0, 1)
This point satisfy the plane 2x + y —z=1.

53. (c) Direction ratios of normal to the plane are <1, -3, 2>.

Plane passes through (3, 1, 1).
Equation of plane is,
1(x=3)-3(y-D+2(z-1)=0
=>x-3y+2z-2=0

54. (5

i
Normal of plane = |1
0

— = N
S

A=—i+j+k

Direction ratios of normal to the plane=<-1, 1, 1>
Equation of plane
“1(x-D+1(y-0)+1(z-0)=0

=>x-y—z—-1=0

If (x, y, z) is foot of perpendicular of M(1, 0, 1) on the plane

then
x-1_y-0 z-1_ —(1-0-1-1)
1 -1 -1 3

5S.

56.

57.

2
s 2=
3

W | —

.x_4 - _
o 3ay

a+B+y=

W | W

2
+ o=
3

SRV N
W | —

3

S3(+B+y)=3x 3 =5.

() Letplane passes through (2, 1, 2) be
a(x=2)+b(y—-D+(z-2)=0

It also passes through (1, 2, 1)
sL—a+b-c=0=>a-b+c=0

The given line is

Y Y2l aralleltopl
3— 2— 0 lSpara c Opane

23a+2b+c(0)=0

a b c
= = =
0-2 3-0 2+3

b c

a
= —=—=

2 -3 243

a b c
> —_—_=— = —

2 -3 -5

- planeis 2x—-4-3y+3-5z+10=0
=2x-3y-5z4+9=0

The plane satisfies the point (-2, 0, 1).
(@ - Plane contains two lines

ik
=l 2 2
2 3 -1
=1(2-6)— j(-1-4)+ k(3+4)

=4 +5]+7k

So, equation of plane is
—4(x=-3)+5(y-)+7(z-1)=0
= 4x+1245y-5+7z-7=0
= -4x+5y+7z=0

This also passes through (a, -3, 5)
So, 40-15+35=0

= 4o =-20=>a=5.

1 4 2
® A=0 = |l 7 -5|=0
1 a

M-509
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58.

59.

60.

61.

= (Ta+25)—(4a+10)+(-20+14)=0
= 3a+9=0 = a=-3

1 4 1
Also, D, =0 = |1 7 B|=0

1 55
= 135-58)-(15+1(4p-7)=0 = B=13
Hence, a+B=-3+13=10

x+1 y-3 z+1

(3) Since, the line N = ' = 3

contains the point

x+3 y+2 z-1
2 6 A

(-1,3,—1)andline contains the point
3,2, 1).
Then, the distance between the plane

23x —10y—2z+48 =0 and the plane containing the lines

= perpendicular distance of plane

23x—10y—2z+48 =0 either from (-1, 3,-1) or (-3,-2, 1).

:| 23(-1)-10(3)-2(-1) |: 3
N(zz)2+(10)2+(_2)2\ J633

It is given that distance between the planes

k 3

= = k=3
V633 633

k
= =
633
P(1,2,3)
3 i

D.rofnormal to the plane (1, 1, 1) E‘m

-2 14
Midpoint of Pand Q is (?: 3’ gj
-7 -4 -1
Equation of required plane Q Q(?a 3 7]
FhA=d.un
aon s 21 4
r.(z+]+k)=?+§+§
-. Equation of planeisx+y+z=1
() Equation of planeisx+y—2z=3
x—=2 y-1 z-6 -2(2+1-12-3)
1 2 6
= (xy,2)=(6,5-2)
@d LetpointsP(3A+2,2h—1,—A+1)and
o@Gu+2,2u—1,—p+1)
~Plieson2x+3y—z+13=0

=

62.

63.

64.

65.

6A+4+6A—-3+A—1+13=0
= 1BA=-13=A=-1
Hence, P(—1,-3,2)
Similarly, Qlieson 3x+y+4z=16
u+6+2u—1-4pu+4=16
= Tu=7=np=1
Hence, Qis (5, 1,0)
Now, PO= \/36116+4 =56 — 214
(d) The equations of angle bisectors are,
xX+2y+2z-2 =+2x—y+22—4
3 3
= x-3y-2=0
or 3x+y+4z-6=0
(2,—4, 1) lies on the second plane.

(¢) The equation of plane containing two given lines is,

x-1 y-1 =z

On expanding, we getx —y—z=0
Now, the length of perpendicular from (2, 1, 4) to this
plane

2-1-4
(¢) ImageofQ (0,—1,-3)in planeis,
x-0)_(+D) _z+3_ -201-12-2)
3 -1+ 9+l+l6
=>x=3,y=-2,z=1
=P@3,-2,1),Q(0,-1,-3),R(3,-1,-2)
.. Area of APQR is

8

S } k
Liopxori=Lls -1 4
— X =— —
219 2

30 1

(=) - j3-12)+k()} |

N | =

= %«/(14—814—9 =g

@ Let,P:2x—y+2:+3=0
A

P,:2x—y+2z+ 5:0

P.:2x—y+2z+n=0

1
Given, distance between P and P, is 3
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-
2=

‘X
30

3——‘=1:>kmax:8

2
And distance between P and P, is 5

§=%3Mmax:5
=>A+p),, =13
66. (c) LetpointonlinebeP (2k+1,3k—1,4k+2)
Since, point P lies on the plane x +2y+ 3z=15
S 2k+1+6k—-2+12k+6=15

:>k:l
2

PE(2,1,4)
2

Then the distance of the point P from the origin is

OP = /4+l+16 =2
4 2

67. () Let the required plane passing through the points

x
0, -1, 0) and (0, 0, 1) be 2424221 and the given
Ao—-1 01

planeisy—z+5=0

Then, the equation of plane is

+/2x - y+z=1

Then the point (\/5,1,4) satisfies the equation of plane
68. (d) Let the plane be

P=Q2x+3y+z+5)+Ax+y+z-6)=0

- above plane is perpendicular to xy plane.

(@) +(3+1)j+(140)k) k=020 =-1

Hence, the equation of the plane is,

P=x+2y+11=0
Distance of the plane P from (0, 0, 256)

0+0+11) 11

NI

69. (c) Letthe equation of required plane be;
2x-y-4)+My+2z-4)=0

70.

71.

72.

This plane passes through the point (1, 1, 0) then (2

-1-4)+M1+0-4)=0

=>Ai=-1

Then, equation of required plane is,
2x—y-4)-(y+2z-4)=0

= 2x-2y-2z=0=>x-y-2z=0

(d) Equation of the plane passing through the line of
intersection of x + y+z=1and 2x+ 3y +4z=351s
Q2x+3y+4z-5)+A(x+y+z-1)=0
S>Q2+MNx+B+V)y+@+0M)z+(=5-0)=0 ..()

-+ plane (i) is perpendicular to the planex—y +z=0
LREVDH)+FE+HFM)EED+HE M) (D=0
2+A-3-A+4+A=0=>A=-3

Hence, equation of required plane is
—x+z-2=0o0rx—z+2=0

=7F(i-k)+2=0
() - plane containing both lines.

k
D.R. of plane = N=Ti-14j+7k
7

—_— ) S
A 0 o

Now, equation of plane is,
Tx—-1)-14(y-4)+7(z+4)=0

= x—1-2y+8+z+4=0

= x-2y+z+11=0

Hence, distance from (0, 0, 0) to the plane,

11 11
T J1+4+1 6

(@ Letangle between line and plane is 0, then

b-ii

sin 0= W

(28 + ] —26)-(G -2 - Ki)|

9 1+4+ K2 |

2-2 2k 2K
Ws+k? | WA+K?

2+/2
Since, cos 6 =—— = sin 9=§

Th ﬂ—l 4K*=5+K?
en, 3\/§+K2_3:> =

5
31(2—5:>K—i\g
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73.

74.

75.

76.

(b) Let A(7k23 1’ 1)5 B(la 77\'27 1)5 C(la 17 77\‘2)’ D(719719 1)
lie on same plane, then

-2 2 0
2 1-A7
8 o |,
2 2 A1

= WM+ -2**-4)=0
= GBG-MNR+1)=0=1=3
A= +3
Hence, S= {—\/g, \/g}
(d Letnormal tothe required plane is 7
= i is perpendicular to both vector 2i —j+3l€ and
21 +3j-3k.
ik
i=[2 -1 3|=-8+8j+8k
2 3 -1

U

Equation of the required plane is
x=3)-8)+(y+2)x8+(z—1)x8=0
x-3)DH+Hp+2)x1+(z-1)x1=0
x-3-y-2-z+1=0

x —y—z=4passes through (2, 0, -2)

L

~. plane contains (2, 0, -2).
(b, ¢) Let the d.r’s of the normal be {a, b, c)
Equation of the plane is
a(x—=0)+b(y+1)+c(z—-0)=0
- It passes through (0, 0, 1)

b+c=0

0-a+b-c

n 1

T _C0S— =——=—

AlSO 'a2+b2+c2~x/5 4 \/5
= b=yl b+

Andb+c=0
ey
= b——\/z .

The d.r’sare \/5, I,—1or 2, \/5,—\/5

() Let the normal to the required plane is 5 , then

i)k

e =207 +87 12
2 -5
Equation of the plane

(x—3)x20+(y—4) x 8 +(z—2) x (~12)=0

71.

78.

79.

5x-15+2y—-8-3z+6=0

Sx+2y-3z-17=0 ...()

Since, equation of plane (1) passes through (2, o, B), then
10+200-38-17=0 = 20.-38=7

@

P(-3,-3,4)

R(3,7,6)

Qe

00,259

Since, direction ratios of normal to the plane
isii=6f +10]+2k

Then, equation of the plane is
x-06+(1-2)10+(z-5)2=0
3x+5y-10+z-5=0

3x+5y+z=15 (1)

Since, plane (1) satisfies the point (4, 1, -2)
Hence, required point is (4, 1, -2)

x—4 y-5 z-3
2 21
AQRA+4,20+ 5,1+ 3) which lies on the plane x + y+z=2

= 2A+4+2A+5+A+3=2
= 5SA=-10=A=-2
Then, the point of intersection is (0, 1, 1)

(¢) Let any point on the line be

L Cox—-1 y-3 z+4
which lies on the line——=—F—=——+
1 2 -5
(d) Since the system of linear equations are

x+y+z=2.(1)
2x+3y+2z=5..12)
2x+3y+(@—1)z=a+1..(3)

11 1
Now, AP 32
2 3 & -1
(ApplyingR;, >R, —R,)
11 1
LAz 3 2
0 0 &*-3
=¢*-3

When, A=0=a>-3=0=|al|=.3
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80.

81.

82.

M-513

If @> = 3, then plane represented by eqn (2) and eqn (3) are
parallel.

Hence, the given system of equation is inconsistent.

(¢) Letany point on the intersecting line

x+1 y-3 z-2
=L T = =\
3 5 = (say)

is  (-3A-1,20+3,-1+2)
Since, the above point lies on a line which passes through
the point (4, 3, 1)
Then, direction ratio of the required line
=<3A—-1+42A+3-3,-A+2-1>
or <3A+3,2A, A+ 1>
Since, line is parallel to the plane
x+2y—z-5=0
Then, perpendicular vector to the lineis 7 +27 — &
Now (=31 +3)(1)+ 2A)(2) + (-A+1)(-1)=0
= A=-1
Now direction ratio of the required line=<6,—2,2 > or <3,
-1, 1>
Hence required equation of the line is
x+4  y-3 z-1
3 a1
(d) Since, equation of plane through intersection of planes
x+y+z=land2x+3y—-z+4=0is
2x+3y—z+4) +Mx+y+z—-1)=0
Q+Mx+@B+A)y+(-1+2)z+@-1)=0...(1)
But, the above plane is parallel to y-axis then
Q+N)x0+B+A)x1+(-1+1)x0=0
=>A=-3
Hence, the equation of required plane is
—x—-4z+7=0
=x+4z-7=0
Therefore, (3, 2, 1) the passes through the point.
(@) Let thedirection ratios of the plane containing lines

Y _E g X_Y_Z.

37 2an 1 31s<a,b,c>
3a+4b+2c=0
4a+2b+3¢c=0

a b ¢
12-4 8-9 6-16
a_b__c
8 -1 -10

. Direction ratio of plane =<-38, 1, 10>.
Let the direction ratio of required plane is </, m, n>

83.

84.

Then—-8/+m+10n=0 (1)
and 2/+3m+4n=0 ..(2)
From (1) and (2),
I m_»n
26 52 26
D.Rssare<l,-2, 1>
Equation of plane: x—2y +z=0
(@ Equation of plane passing through the line of
intersection of first two planes is:
(2x-2y+3z-2)+A(x—y+z+1)=0

or Xx(A+2)—y2+A)+z(A+3)+(A-2)=0

is having infinite number of solution with
Xx+2y—-z-3=0and 3x—y+2z—1=0, then

A+2) -(A+2) (A+3)
1 2 -1 |=0
3 -1 2

= A=5

Now put ), =51n (i), we get
Tx—Ty+8z+3=0
Now perpendicular distance from (0, 0, 0) to the place
taining L, and L & :
containingL, and L, = ——=—+
N TN

(¢) Equation of plane passing through three given points
is:

X=X VY= ZI—Z
X=X Yo=Yy Z—7 =0
X3=Xp V3=V Zz— %
x+2 y+2 z-2
=>|1+2 —-1+2 2-2|=0
1+2 1+2 1-2

x+2 y+2 z-2

= 3 1 0 [=0
3 3 -1
= —x+3y+6z-8=0
x 3y 6z 8_
8 & 8 8
rry Z2_
= s 8 8 1
3 6
XYL 2
= 78+§+§ 1
3 6



m-514
.. Sum of intercepts = 78+§+§: -4 R,-2,3)
85. (¢) Ifa,b,caretheintercepts ofthe variable plane on the

86.

87.

88.

X, y, z axes respectively, then the equation of the plane is

f + Z + i =1
a b c
And the point of intersection of the planes parallel to the
xy, yz and zx planes is (a, b, ¢).
As the point (3, 2, 1) lies on the variable plane, so

3 21
—4+—+—-=1
a b c

. . 2 1
Therefore, the required locus is 3 +—+—=1
X y z

@ Normalto3x+4y+z=1is3i +4; +k
Normal to 5x +8y+2z=—141is 55+8}'+2/€

The line of intersection of the planes is perpendicular to
both normals, so, direction ratios of the intersection line
are directly proportional to the cross product of the normal
vectors.

Therefore the direction ratios of the line is —j + 4k

Hence the angle between the plane x +y+ 2z +5=0 and the

intersection line is sin~' ﬂ :sin_l[ ij
1743 V17

(@) Since the plane bisects the line joining the points
(1, 2, 3) and (-3, 4, 5) then the plane passes through
the midpoint of the line which is :

[1—3’2+4’5+3j E[—_Z,Eﬁj =(-1,3,4).
27 27 2 27272

As plane cuts the line segment at right angle, so the
direction cosines of the normal of the plane are
(-3-1,4-2,5-3)=(-4,2,2)

So the equation of the plane is : —4x + 2y +2z=2

As plane passes through (- 1, 3, 4) so
—4=1)+23)+24)=Ar=>r=18

Therefore, equation of planeis: —4x + 2y +2z=18

Now, only (-3, 2, 1) satisfies the given plane as
—4(=3)+2(2)+2(1)=18

(¢) Equation ofline PQis

4 5

x-1 y+2 z-3
1

Let Fbe (A+1,4%—2,51+3)

89.

90.

91.

o

\. o
Since F lies on the plane

2(A+1)+3(@4A-2)-4(51+3)+22=0
2A+2+12A—-6—-20A—12+22=0

= -6A+6=0=A=1
Fis(2,2,8)

PQ-2PF=2 |2, 4215 - 22

(¢) Let the plane be
a(x—1)+b(y+1)+c(z+1)=0

Normal vector
i ]k
1 =2 3 [=51+7j+3k
2 -1 -1

Soplaneis5(x—1)+7(y+1)+3(z+1)=0
= 5x+7y+3z+5=0

Distance of point (1, 3, —7) from the plane is
5+21-21+5 10

© x+8y+7z=0

9x+2y+3z=0

x+y+z=0

x=A y=6L z=-TA

x=h y=6L z=-T7A

Now, A+12A-7A=6|.. 2L+6A—TA
6L =06 =)\
A=1 =1

(@) Suppose centroid be (4, &, ¢)
x—intp=3h,y—intp=3k,z—intp=3 ¢

. Xy z
Equat —t—+—=1
quation 3 T3y

Distance from (0, 0, 0)

-1
ot r
on? 9k? 92
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92.

93.

94.

L1,
= |2t 2t 2=
X Z

y

(¢) Point(3,-2,—-A)onpline2x—4y+3z-2=0

=6+8-3A-2=0=3A=12

A=4
Now,
x=3 y+2 z+4

=2Tc_ -k :
] 1 ) 1 (1)
x-1 y z
I Y2k -
o 9 4 2 ..(ii)

Point on equation (i) P (k, + 3, -k, -2, -2k, —4)

Point on equation (ii) Q (12k, + 1, 9k, 4k,)
k,+3=12k,+ 1|k, -2=9k,| -2k, -4 =4k,
k,=0

=2
p (1, 0,0)lie on equation ofa line 1

gives shortest distance = 0

[

i
(©) n=nxn =6
3

Equation of plane is
Ix+1)2(-1D+(z-3)=0
= x-2y+z=0
foot to z
x—1_ y+2 z-1_ [1+4+]]
12 1 6

x=0,y=0,z=0

© ﬁ:nlx ny

i ]k

1 4 2
= n=-2{+7j+13k
Now,
3x—y+z=1
x+4y—-2z=2
but z=0 & solving the given
x=6/13&y=5/13
required equation of a line is
x—=6/13 y-513 =z
2 -7 -13

k
8/ =(9,-18,9)=(1,-2, 1)
7

95.

96.

97.

98.

m-515

() Linelies in the plane = (3, -2, —4) lie in the plane

= 3/-2m+4=9o0r3/-2m=5

()

Also, ¢, m,~1 are dr's of line perpendicular to plane and 2,

—1, 3 are dr's of line lying in the plane

= 2/-m-3=0o0r2/{—m=3
Solving (1) and (2) we get /=1 and m =-1
= F+m’=2.

d P(1,-5,9)
X=y=z B
// Q

=S>x=A+,y=4-5z=4+9.

Putting these in eq" of plane :
A+1-A+5+4+9=5

=>A=-10

= 0is(-9,-15,-1)

— distance OP = 103

(¢) Letequation of plane be
ax-D+tb@y-2)+c(z-2)=0 .. (1)
(1) is perpendicular to given planes then
a-b+2c=0

2a-2b+c=0

Solving above equation ¢ =0 and a = b
equation of plane (1) can be
x+y-3=0

distance from (1,-2, 4) will be

1-2-3| 4
N )
i+l V2 2

(@ Equation of'the plane containing the lines

2x—5Sy+z=3andx+y+4z=5is
2x—Sy+z-3+A(x+y+4z-5)=0

)

= QR+NM)x+(EE5+N)y+(1+40)z+(-3-50)=0 ...(J)

Since the plane (i) parallel to the given plane

x+3y+6z=1
2+Lh  5+A  1+4)
13 6

11

= A=-—

2
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99.

100.

101.

Hence equation of the required plane is

11 11 44
(2——)x+(—5——)y+(l——jz+(—3+§j =0
2 2 2 2

= @-1Dx+(-10-11)y+(2-44)z+(—6+55)=0
= —Tx-21y-42z+49=0

= x+3y+6z-7=0

= x+3y+6z=7

() General point on given line=P(3r+2,4r—1, 12r +2)
Point P must satisfy equation of plane
Br+2)—@r-1)+(12r+2)=16

11Ir+5=16

r=1

PG x142,4x1-1,12x1+2)=P(5,3, 14)

distance between P and (1, 0, 2)

D= \/(5—1)2 +324+(14-2)2 =13

() The equation of any plane passing through given
lineis

(x+y+2z-3)+A(2x+3y+4z—-4)=0

= (1+20)x+ (1 +30)y+ 2+40)z —(3+41)=0
Ifthis plane is parallel to z—axis then normal to the plane
will be perpendicular to z—axis.

S (120 0+ (1+30)(0) +(2+40) (1) =0

1
)

Thus, Required plane is
x+y+2z-3)- % (2x+3y+4z-4)=0=y+2=0
. SD= 2 =2

U%

(¢) Equation of the plane containing the given line

x-1 y-2 z-3
1 s 4 ®

Ax-1)+B(y-2)+C(z-3)=0 (1)
where A+5B+4C=0 (i)

Since the point (3, 2, 0) contains in the plane (i), therefore
2A+0.B-3C=0  ..(ii)

From equations (ii) and (iii),

A B

-15-0 6+3 0-10
= A=-15k,B=9%andC=-10k

Putting the value of A, B and C in equation (i), we get
-15x-1)+9(y-2)— 10(z—-3)=0...(iv)

Now the coordinates of the point (0, -3, 1)

=k (let)

satisfy the equation of the plane (iv) as
-15(0-1)+9(-3-2)-10(1-3)
=15-45+20=0

102.

103.

104.

10S.

Hence the point (0, -3, 1) contains in the plane.
(€ B3+4-12A+13|=-9+0-12+13|
= |12A+20/=18] = [BA-5|=2
9A*+25-300=4 = 9)*-30A+21=0
307 -10A+7=0
(¢) Plane passing through x+y+z+1=0and
2x—y+z+3=0isx+y+tz+1+A(2x—-y+z+3)=0
= QA+Dx+(1-V)y+(1+A)z+3A+1=0
Parallel to the given line if
ar+1)-11-A)+1(1+1)=0
-2
20 +1

Ul

()

= o=

Also| 2h+1-(1-2)+0+31+1 |
’ ‘\/(2X+1)2+(1—x)2+(1+x)2‘

1
NG

A=0 -2 =0 _32
=1=0, 75 a=00ra= T

3IN+6=0=>A=-2

a=-3,b=5c=2

Required line is x+3 = y=> = z72
3 1 -5

(¢) Given equation of line can be written as

X+l _y_z+4

1 2 2
Eqn of plane is 2x—y+ﬁz+4 =0

T
Since, angle between the line and the plane is P
therefore

T2 +2(-D+2(0)
6  V1+4+4J4+1+2
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106.

107.

108.

M-517

1_2-2+42\a
2 Jos+
(R SN . )
J5+ 0 4 5+1 16
45
= TA=45=> ?»=7

(¢) Given planes are
4x-2y-4z+1 =0
and 4x—-2y—-4z+d =0

They are parallel.
Di b hem is 7 -1
t t t +7 = —F/——
istance between them is 614716
d-1
=

T=i7 = d=42+1

or —42+1 ie. d=-41or43.
() Given two planes :
x—ay—-b=0andcy—-z+d=0
Let, /, m, n be the direction ratio of the required line.
Since the required line is perpendicular to normal of both
the plane, therefore / — am =0 and cm —n =0
= [-am+0n=0and 0./+cm—-n=20

I m _n

a-0 0+1 ¢—0
Hence, d.R of the required line are a, 1, c.
Hence, options (c) and (d) are rejected.
Now, the point (a + b, 1, ¢ + d) satisfy the equation of
the two given planes.
.. Option (b) is correct.
() Equation of the plane containing the line

x-1 y-2 z-3
1 2 3
ax-D+b@y-2)+c(z-3)=0
where a.1+b52+¢3=0

at+2b+3c=0
Since the plane (i) parallel to the line

is

ie.,

X y z
1 1 4
al+bl+cd=0

ie, atb+4c=0

From (ii) and (iii),
@ _ b e
8-3 3-4 1-2
a=>5k,b=—-k c=-k
On putting the value of a, b and ¢ in equation (i),
Sx-1)-(y-2)-(z-3)=0
= 5x-y—-z=0
when x = 1, y = 0 and z = 5; then
L.H.S. of equation (iv) = 5x —y — 2
=5x1-0-5=0
= R.H.S. of equation (iv)

109.

110.

111.

112.

Hence coordinates of the point (1, 0, 5) satisfy the
equation plane represented by equations (iv),
Therefore the plane passes through the point (1,0,5)
(¢) Given equation of lines are

_y-2 z-3

- = > (D)

x=3 y-1

g 23 _rxd 22
an D) 3 (2

Any point on line (1) is P 3A+1,A+2,21 +3) and on
line (2)isQ (pu+3,2u+1,3u+2).

Onsolving 3A+ 1=p+3and A +2=2p+1
wegetAi=1pn=1

.. Point of intersection of two lines is R (4, 3, 5)

So, equation of plane L to OR where O is (0, 0, 0) and
passing through R is
4x+3y+5z =50

() 2x+y+2z-8=0

x—1
3

....(Plane 1)

2x+y+2z+ % =0 ....(Plane 2)

Distance between Plane 1 and 2

5
N ‘—_21‘7

V2242422 16 2

(¢) Equation of a plane through the line of intersection of
the planes
x+2y=3,y-2z+1=0is
x+2y-3)+A(y—-2z+t1)=0
=>x+tQ+A)y-2Mz)-3+A1=0 @
Now, plane (i)is Ltox+2y=3
.. Their dot product is zero
5
iLe. 1+2Q2+1)=0 = A= ~3
Thus, required plane is
5 -5 5
+|2-=|y-2x—(z)-3-=
g ( 2)y 2 @ 2

=0

y 11
X—=+5z-—=0
RO 2
=2x-y+10z-11=0
(¢) LetP betheimage of O in the given plane.

0(0,0,0)

— %

cL1,-6)

>
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113.

114.

Equation of the plane, 4x -3y +z+13=0 115.

OP is normal to the plane, therefore direction ratio of OP
are proportional to4, -3, 1

Since OP passes through (0, 0, 0) and has direction ratio
proportional to 4, -3, 1. Therefore equation of OP is

x—=0 _ y-0 _ ZIO —r (lef)

4 -3
Sox=4r,y=-3r, z=r
Let the coordinate of P be (47, — 37, r)
Since Q be the mid point of OP

3 r
c0=|2r-2r,=
q=(2n-3nt]

Since Q lies in the given plane
4x—-3y+z+13=0

116.

8r+2r+£+13=0
2 2
13226
9 1 26

8+—+—
2 2

co=[n3 1
- Q (2’2’ 2)
2 2
— ecran2 (123 o[ esl
QR \/( 1+2) +(1 2) +[ 6+2)
:f1+l+£:3\/Z
4 4 2

() Direction cosines of n are

=r= -1

117.

N | =

5

N

s

N | —

Equation of the plane,

1 1
E(x—x/§)+z(y+1)+%(z—1)=o

= 2(x=2)+(y+1)+2(z-1)=0 118.

=2x+y+2z=22-1+2

=2 +ty+2z= 202 +1

(@) Given that, equation of a plane is

x—2y+2z-5=0

So, Equation of parallel plane is

x-2y+2z+d=0

Now, it is given that distance from origin to the parallel
planeis 1.

4
V12 422422
So equation of required plane
x—=2y+2z£3=0

=1 = d=+3

(@ The equation of the plane containing the line

x+1 y-3 z+2

isax+D)+b@-3)+tc(z+2)=0

-3 2 1
where
-3a+2b+c=0 ..(A)

This passes through (0, 7, — 7)

a0+ +b(7-3)+c(-7+2)=0
=a+4b-5¢=0 ..(B)
On solving equation (A) and (B) we get
a=1,b=1,c=1

.. Required plane is
x+1+y-3+z+2=0
=>x+ty+z=0

(d Givenplanes are

P:x+y-2z+7=0

Q:x+ty+2z+2 =0

and R:3x+3y—-6z—11 =0

Consider Plane P and R.
Herea,=1,b,=1,c,=-2
anda,=3,b,=3,c,=—6

a _ b _

] _ a 1
Since, g—g—g—g
therefore P and R are parallel.
() Letthe direction ratios of the common line be /, m and n.
L Ix1+mx0+nx0=0 = [=0 ..(1)
2]-5ma+3n=0= Sma—-3n=0 (2
3lb+m-3n=0= m-3n=0..(3)
Subtracting (3) from (1), we get
m(Sa—1)=0
Now, value of m can not be zero because if m =0 thenn=0

= [ =m=n=0which is not possible.

1
Hence, 5a-1=0 = azg
Thus, option (b) is correct.

(¢) PointPis(2,—1,2)

Let this line meet at O (4, k, w)
Direction ratio of this line is
h=2,k+1,w=-2)

Since, dc are equal & dr are also equal,
So, h=2=k+1+w-2

= k=h-3andw=h

This line meets the plane
2x+y+z=9atQ,so,
2h+k+w=90r2h+h—-3+h=9
= 4h-3=9=>h=3
andk=0andw=3

Distance

PO= (32 +(0-(-)) +(3-2)
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\/m Statement-1 is correct.
=VIZ 417 417 =43 Statement-2 is also correct but it is not correct explanation.
119. @) Given equation of plane is ‘ X2 y-l z42
3x+4y—-12z+13=0 123. (@) Given that, the line 3 =—5= > lie in the
(1, a, 1) and (- 3, 0, a) satisty the equation of plane. B
- We have planex+3y—az+f =0
3+4(a)-12+13=0and  3(-3)-12(a)+13=0 7 P12, 1,=2)lies on the plane
= 4+4a=0and4—12a=0 ie. 2+3+20+p=0
“ “ or 20+B+5=0 (i)
1 Also normal to plane will be perpendicular to line,
= a:—landazg S3x1=5x3+2x(—a)=0
Since, (1, a, 1) and (-3, 0, a) lie on the opposite sides of the = a:—§ .
R From equation (i) then, =7
plane .. a=0 - (P)=(-6.7)
120. (@) Equation of line through P(1,-5,9) and parallel to - % S
124. (¢) Equation of line through (5, 1, a) and
thelinex=y=zis
x-1_ y+5 z-9 -5 y*I _Z7a_,
= = ~Msw) (3.b.1)is - 2 b1 1-a
Q= (x=1+A,y=-5+Az=9+1) x=-2A+5
Since Q lies on plane x —y +z=5 y=0b-Drtl
I+A+5-A+9+A =5 z=(l-a)k+a
= A1=-10 . Any point on this line is a
Q=(-9,-15-1) [2A+5,(b—-1DA+ 1, (1-a)A+d]
PQ — \/ 1+9 15 5) (9+1)2 Given that it crosses yz plane .. 21 +5=0
-300 :10\/_ =
121. (d) Let 0 be the angle between the given line and plane, 2
then
- (0,(b—1)§+1, (l—a)%-ra] = (Olg,%n)
. Ix1+2x2+A %3 S5+3A
sinf = = 5 17
V2422422124223 15422 = (1;71)—+1=7

/ (5+31)% 13
= cosO= —_— 2
14(5+7»2 and (1- a) +a= 5
= b=4 and a=6
(5 + 37») L . . ) )
= — 125. (¢) Letthedirection cosines of line L be /, m, n. Since line
14(5+17) L lies on both planes.

Squaring both sides, we get o 21+43m+n=0 ()

5 502 300+ 45 and ll+.3m+2n.=0 N ..(1i)
14 14512 2) on solving equation (i) and (ii), we get

2 / m n I m n

R 63 14 63 =3 33
122. @) AQ(3,1,6);B=(1,3,4) \/ﬁ

Putting coordinate of mid-point of AB = (2, 2, 5) in Now ! _m_n_ N +m”+n”

plane x—y+z=5then 2 -2 +5=5, satisfy 30303 3232432

So, mid-point of AB=(2, 2, 5) lies on the plane. o Pam+at=1

dr’sofAB=(2,-2,2) ) I m n 1

d.r’s ofnormal to plane=(1, -1, 1). N 52?325277

Direction ratio of AB and normal to the plane are 3 1 1 1

proportional therefore, = I= E = _357” = _$> n= _3

AB is perpendicular to the normal of plane Line L, makes an angle o with +ve x-axis

.. Aisimage of B
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126. (d) Let (a, B, v) betheimage, then mid point of (a, B, | -1 | | -1 |

\/1+1+1 \/1+1+1
2 2 a2 p2 o2

y)and (-1, 3,4) mustlieonx —2y=0
; a__l_z[&) =0

2 2 1 1 1 1 1 1
—+—=+——-——F—-—5-——75=0
L a—-1-2p-6=0=>0-2p=7 Q) a2 B2l g o p? 2
Alsoline joining (a., B, y) and (-1, 3,4) should be paral-  131. (b) Equation of plane through (1, 0, 0) is
lel to the normal of the plane x 2y =0 a(x-1)+by+cz=0 (D)
o+1 _ B-3 _Y -4 - It is also passes through (0, 1, 0).
1 -2 0 S —atb=0=b=aq;
= a=A-LB=-2A+3,y=4 (2 .
From (1) and (2) cos450 =—214
a=2 p=-13 4 J202d2 +¢3)
3 ’ 3 N 2 2 2 2
None of the option matches. = 2a=\2a"+¢* = 2a°=¢ = c= \/Ea-
127. ) Thegivenlineis 7 = 2?—2}+3E+k(f—j+41€) Sod.r ofnormal area, a \/2a ie. 1,1, J2 .

[ 132. ince the point (3, 2, 0) li the given li
and the planeis 7-(F +57 +F)=5 32. (@) Sincethe point (3,2, 0) lies on the given line

x-4 y-7 z-4

15 4
.. There can be infinite many planes passing through this
line. We observed that only option (a) is satisfied by the
coordinates of both the points (3, 2, 0) and

= x+5y+z=5

axy +by, +czy +d

\/a2 +b% +c?

Required distance =

C|2-10+3-5]| 10 oy
N1+25+1 33 (.’ 4

x—y+z=1Iisthe required plane.

128. Let 0 is th le between i d plane th
@ LetO s the angle between line and plane then 133. (¢) We know that centre of sphere

sin 0= E"—l— X2+ 2+ 2+ 2ux+ 2w+ 2wz +d=0
[bln] is (—u, —v, —w)
Pr2je2k) (2 vk ~ Given that, x> +37+2*—6x— 12y—2z+20=0
:( )( ):2 2+ 241 Centre=(3,6,1)
Vit d+aya+142 3x5+0 Coordinates of one end of diameter of the sphere are (2, 3, 5).
. NI 1 Let the coordinates of the other end of diameter are

= sinf= == =4A=5+A

3W5+n 3 (o.B, 7)
- }L:i a+2:3,[3+3:6,y+5:1

3 2 2 2
129. (¢) Theplanesare 2x+y+2z—-8=0 () = a=4,pB=9%andy =-3
and 4x+2y+4z+5=0 .. Coordinate of other end of diameter are (4, 9, -3)
134. (b)

or 2x+y+2z+%:0 (2
Since, both planes are parallel
.. Distance between (1) and (2)

5

2+ _‘A _7

V22 412422 2] 2
. . Xy z_ 1 1 .
130. (@) Equation of planes in intercept form be - + > + P 1 Centre of sphere = 3 ,0,_5 and radius of sphere
Xy z_

& ; + ; + ; =1 1 1 5

(L rdistance on plane from origin is same.) 4 4 2

EBD 83
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135.

136.

m-521

Perpendicular distance OA of centre from x +2y —z=4 is

given by

1 1 3
7_,_7_4 = |—
‘2 2 ‘ 2

V6

. radius of circle
AB=OB* —04* = %‘% 1.

(¢) Plane 2ax—3ay+4az+6=0 passes through the
mid point of the line joining the centres of spheres

x> +y?+22 +6x—8y—2z=13 and

X2+ 422 —10x+4y-2z=8

respectively centre of spheres are ¢ (- 3, 4, 1) and
¢,(5,-2,1). Midpoint of ¢ c, is (1, 1, 1).

Satisfying this in the equation of plane, we get

2a—-3a+4a+6=0
= a=-2
(@ Given that, the equations of spheres are

Sl:x2+y2+zz+7x—2y—z—l3:0and
Sz:x2+y2+zzf3x+3y+4278=0

We know that eqn. of intersection plane be
§,-5,=0 = 10x-5y-5z-5=0

= 2x-y-z=1

137.

138.

@

AT

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

Radius of sphere \/1+1+4+19=5

Perpendicular distance from centre to the plane

O0C=d=|zt2t4+7 12,
V1+4+4 3

In right, AAOC

ACP=A0*-0C*=5>-4*=9

= AC=3

(d Centre of sphere be (-2, 1, 3) and radius 13

We know that,

Shortest distance = perpendicular distance between the
plane and sphere = distance of plane from centre of sphere
—radius

_|2x12+4x1+3x3-327]
| Jisdiosie |13

=26-13=13
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