Three Dimensional Geometry

Questionl

If the shortest distance between the lines

X —A — y+1 _ z-—

2 : 6 . . .
5 = 5 is &, then the sum of all possible values of A is :

[27-Jan-2024 Shift 1]
Options:

A.5

B. 8

C.7

D. 10

Answer: B

Solution:

the shortest distance between the lines

| Z-7) (g a)
_ it
ld, % d,|
A—4 0 2
1 2 -3
_ 2 4 —5
Y M AN
ij k
1 2 -3
2 4 -5

_ ‘ (A—4)(=10+12)—0+2(4—4)
121 —1j +0k

Sum of all possible values of 1is =8



Question?2

The distance, of the point (7, —2, 11) from the line *7°% = Y~% = =8
along the line *° = Y=L = 222 js:

[27-Jan-2024 Shift 1]

Options:
A. 12
B. 14
C.18
D. 21

Answer: B
Solution:

B=(21+7.—31—2, 61+ 11)

x-6_ y-4 z-8
L. @ 3

Point B lies on '1 = = =

0 3
20+7-6_ —34-2-4_ 61+11-8
1 0 3

—31-6=0
2
B=(3,4,-1)

AB = ‘;}{7"—3)2+(4+;1].2+(11+1)2

=V16+36+ 144

= V196 = 14



Question3

The position vectors of the vertices A, B and C of a triangle are
271 —37 +3k, 2i +2i +3k and —i +J + 3k respectively. Let 1 denotes
the length of the angle bisector AD of ZBAC where D is on the line

segment BC, then 21 2 equals :
[27-]Jan-2024 Shift 2]

Options:

A. 49

B. 42

C. 50

D. 45

Answer: D

Solution:
AB=35
AC=35

A(2,-3,3)

B C
D
(2:2.3) -1,1,3)

=D is midpoint of BC

)

B

b | =
b | e
[ ¥¥]

I
=S

) +(3-3)

—
| ]
|
b | bt
[
f
—
|
[F¥]
|
b | e



Question4

Let the position vectors of the vertices A, B and C of a triangle be

21 + 27 + ﬁ, T +27 +2kand 27 +J + 2k respectively. Letl,,1, and 1, be
the lengths of perpendiculars drawn from the ortho center of the
triangle on the sides AB, BC and CA respectively, then 1, +1,% +1,°
equals :

[27-Jan-2024 Shift 2]

Options:

A.

ull—

B.

N|+—

C.

e Ll

1
D.g

Answer: B
Solution:
NABC is equilateral

Orthocentre and centroid will be same

S
6[ 55 5
A2.21)
D
G
B ] C
ey 2.1,2)
Mi : : r 3 3
id-point 0fAB|sD( 2, E)
cpoz g Ly Ly L
=y 36+ 9+ -

%)
€= \/ c~h=t

512 +pleg2=1
Fa | 2



Question5

Let the image of the point (1, 0, 7) in the line ¥ = -1 = 2-Z be the point

(a, B, v). Then which one of the following points lies on the line passing
through (o, B, v) and making angles % and 2 with y-axis and z-axis

respectively and an acute angle with x-axis?
[27-]Jan-2024 Shift 2]

Options:

A (1,-2,14+V2)
B.(1,2,1—-v2)
C.(3,4,3-2V2)

D. (3, =4, 3 + 2V2)

Answer: C
Solution:
L. = X ¥k 22
T A e
P(1.0.7)
[
M —=
5 b=1+2]+3k
*Q(a.p.y)

M(4, 1+ 24, 2+31)

— A A A
PM=(A-1)i+(1+24); +(34A—-5)k



PM is perpendicular to line L,

M T MY
I

—  —F [—F
PM-b=0 b =i+2j+3k
=2A-1+41+2+9i—-15=0
14i=14=1=1

~M=(1,3,5)

(e, f.7)=(1.6.3)

Required line having direction cosine (/. m. n)

- P
I“+m-+n°"=1

1

~1 = - [Line make acute angle with x-axis]

Equation of line passing through (1. 6. 3) will be

iy oy 1A
1= EJ_ ﬁk)

Option (3) satisfying for u =4

T =i+6j+3k) +_u(

1
2

Question6

The lines *>2 = L = 2=’ and 243 = y-:ig-Z = 2*Z jntersect at the point P. If
the distance of P from the line *}! = ¥>! = 2-1jg 1, then 1417 is equal

L T

[27-Jan-2024 Shift 2]



Answer: 108

Solution:

b, oy Vi o
= =1
1 =1 8

z+2 _

) s, O o L
4 3 1
= 1+2=4k-3
—1=3k-2
=k=1,4=-1
81+7=k-2
~P=(1,1,-1)
P(1,1,-1)
/
-LL1) —>2§+3]+f:

. B Fas A Fus M A.
Projection of 2; —2kon 2; +3; + kis

L 6=F . 0
Va+o+1 14
O L

Sl 14 14

= 141°=108

Question7

Let O be the origin and the position vector of A and B be 27 + 2 + k and

27 + 4] + 4k respectively. If the internal bisector of ZAOB meets the line
AB at C, then the length of OC is
[29-Jan-2024 Shift 1]

Options:
9 —
A. 5\/31
5 —
B. 5\/34

3 —
C. Z\/34



3 —
D. 3v3i

Answer: B
Solution:
0
Aﬂﬁ
B
22y X @249

] =2

length of OC = '13 0 2\';3_4

Question8

Let PQR be a triangle with R(-1, 4, 2). Suppose M(2, 1, 2) is the mid
point of PQ. The distance of the centroid of APQR from the point of
intersection of the line *-2 = ! = z*3apnd ¥ = 3 = ztljg

[29-]Jan-2024 Shift 1]

Options:
A. 69
B.9

C. V69
D. V99

Answer: C

Solution:

Solution:
Centroid G divides MRin1:2

G(1,2,2)
Point of intersection A of given lines is (2. —6. 0)

AG=V69

Question9

A line with direction ratios 2, 1, 2 meets the linesx =y + 2 =z and
x + 2 = 2y = 2z respectively at the point P and Q. if the length of the

perpendicular from the point (1, 2, 12) to the line PQ is 1, then 12 is



[29-]Jan-2024 Shift 1]

Answer: 65

Solution:

Solution:
LetP(t,t—2. t)and Q(2s—2, s 5)

D.Rsof PQare 2,1, 2

25—2—t= s—t+2
2 1

st
2

=t=6 and s=2
= P(6,4,6) and Q(2,2.2)

x—2 .o
PQ: % =3’1 s el

Let F(24+2, 1+2,21+2)

A(1,2,12)

— —>

AF-PQ=0

adi=

So F(6, 4, 6) and AF = V65
AL

P F Q

Questionl0

Let P(3, 2, 3), Q(4, 6, 2) and R(7, 3, 2) be the vertices of APQR. Then,
the angle ZQPR is
[29-Jan-2024 Shift 2]

Options:

II
A. 5

B. cos_l( 1—78)
C.cos ( )

ol

II
D. 3

Answer: D



Solution:
P(3, 2, 3)
0

Q(4, 6, 2) R(7,3,2)
Direction ratio of PR=(4, 1, —1)

Direction ratio of PQ = (1.4, —-1)

Now, cos = ‘ %
g==

3
Questionll

Let O be the origin, and M and N be the points on the lines

x—5 _ y—4 _ z-5 x+8 _ y+2 _ z+11 . .
T = T = 3~ and 5 = *== = “— respectively such that MN is the

shortest distance between the given lines. Then OM « ON is equal to
[29-]Jan-2024 Shift 2]

Answer: 9

Solution:

S iy =
L: X 2-¥Y"4_ 279 _) 4re4.1.3)=b,
2 1 3

M(44+5,1+4, 31+5)

|
9

x+8 y+2
B = =
O 5

N(124—8,5u—2,9u—11)

MN = (41— 12u+13.1—5u+6,31 —9u+16) .......(1)

Now
M -':"- Y

b — 1 -] k ) A

b]“bzz 4 1 3 =_6i+8k ............. {2}
12 5 9



Equation (1) and (2)
LM 12u+13 _ A-5pu+6 _ 34—-9u+16

—6 0 8
land Il
A—3Sp+6=10........ (3)
I and Il
A=3u+4=0.........(4)

Solve (3) and (4) we get
A=—-1l.u=1
~ M(1, 3, 2)

N(4, 3,-2)

—b —
~OM-ON=4+9—-4=9

Questionl1?22

Let (a, B, v) be the foot of perpendicular from the point (1, 2, 3) on the

line XJ5’3 = 1= 234. then 19(a + B + y) is equal to :

[30-Jan-2024 Shift 1]

Options:
A. 102
B. 101
C.99

D. 100

Answer: B

Solution:



(1,2,3)

P(a, B, v)
Let foot P(5k— 3, 2k+1, 3k—4)
DR's — AP:5k—4,2k—1,3k—7
DR's — Line: 5,2, 3
Condition of perpendicular lines (25— 20)+ (4k—2)+(9k—-21)=0

43
Then k= 38

Then 19(a+ G +y) =101

Questionl3

If d , is the shortest distance between the lines
x+1=2y=-12z,x=y+ 2 =6z -6 and d , is the shortest distance

between the lines *;1 = ¥£8 = 222 x-1 - ¥=2 = 2-9 then the value of
32v3d, . .
d lS ._

[30-Jan-2024 Shift 1]

Answer: 16

Solution:
Laxrl. ¥ . .z K YE2 iz 1
N T 7 R V2 I | 1
[¥]
d, = shortest distance between L, & L,
- —
_ (?z_?1]'{b1xbz}|
a — —*
{bﬁ‘b:)
d, =2
x—1_ y+8 =z—4 x—1_ y-2 z—6
| EM = = ] P = =
2 2 gl 5 774 2 1 =3

d,= shortest distance between L. &L,

12
d,= — Hence
2~ V3
_ 32V mvEea_
= T = 5 =

V3



Questionl4

LetL,:7= (-7 +28) +alf-7+28),2€er

=l

L,:7= (3—§)+p(3?+3+p§),p€Rand

Ly: 7= (o7 + mhatj + nk)6 € R

Be three lines such that L, is perpendicular to L, and L, is
perpendicular to both L, and L,. Then the point which lies on L, is
[30-Jan-2024 Shift 2]

Options:
A.(-1,7,4)
B.(-1,-7,4)
C.(1,7,-4)
D.(1,-7,4)

Answer: A

Solution:

T

T,

3—1+2P=0

P=-1
Fal ) Fat
1 ‘] k Pt Y Fal
e 2 =t itk
3 1 -1

«(—0. 70, 46) will ie on L,
For ¢ =1 the point will be (-1, 7, 4)

Questionl5

Let a line passing through the point (-1, 2, 3) intersect the lines

L,: 21 =Y2= 21t M(a, B, y) and L, : 222 = Y22 = 221 at N(a, b, ©).

2
Then the value of % equals

[30-Jan-2024 Shift 2]
Answer: 196

Solution:



M(34+1,24+2, 24— 1)
ot fHy=31+2
N(—3u—2,2u+2,4u+1)
~atbte=—pu+l

L

L.
(-1,2, 3) / \
—

/ M(a.B,y) \N(a,b,c]

31+2 20 —21-4

—3u—-1 2 Ap—12

3u+t2u=3ut+i
2u=14
Qpu—A=Au+2u
Au=A+2pu

= Au=24
=>u=2 (A£0)

~ A=4
atf+y=14
atbte=-1

(a+ﬁ+:")i =196
(a+tb+e)

Questionl6

The distance of the point Q(0, 2, —2) form the line passing through the
point P(5, —4, 3) and perpendicular to the lines T = (—3? + Zﬁ) +

a27+37+5%8), 2€R and 7= (7 -27+%)+pl-T+37+28),peRis
[31-Jan-2024 Shift 1]

Options:
A. V86
B. V20
C. V54

D. V74

Answer: D

Solution:



Solution:
A vector in the direction of the required line can be obtained by cross product of

A M N
i j ok
2 3 5
=1 3 2
Fa Fal M
S T e
Required line,
T = (57 -5 +3k) +1{-9] -] +0k)

N s )’\]

T =(si-45+3k) +ali+j -k,
Now distance of (0. 2, —-2)

1{6\[0, 2,-2)

.
P

P.V. of P=(5+A); +(i—4)] +(3 Dk

—_— N Fa¥ Fat
AP=(5+Di+(1-6)j +(5- Ak
— Fal A M
ap-li+j-1) =0
5+1+1-6-5+1=0

iA=2

=V49+16+9

Bl Bd

— Vi

Questionl?

Let Q and R be the feet of perpendiculars from the point P(a, a, a) on
the linesx =y,z =1 and x = -y, z = —1 respectively. If ZQPR is a right
angle, then 12a? is equal to_

[31-Jan-2024 Shift 1]

Answer: 12

Solution:



%= %= Z—;1= s 10 I
A . .
T 0 k—s Rk 1)

PQ=(a-r)i+(a=r)j +(a— Dk
a=r+a-r=0

2a=2r—a=r
PR=(a—k)i+(a+k); +(a+ Dk
a—k-a-k=0=k=0

As.PQ LPR

(a—r)a-K)+(@—r)a+k) +a-1)a+1)=0
a=1or —1

124 =12

Questionl8

Let (o, B, v) be mirror image of the point (2, 3, 5) in the line
x—1 -2 z—3

2 . 3~ a4
Then 2a + 3B + 4y is equal to

[31-Jan-2024 Shift 2]

Options:
A. 32
B. 33
C. 31
D. 34

Answer: B

Solution:



P(2,3.5)

'R(ewpoy)

_)
“ PRL(2.3.4)

_)
~PR-(2.3.4)=0
(@=2,-3,7-5)-(2.3.4)=0

= 20+3f+4y=4+9+20=33

Questionl19

The shortest distance between lines L, and L,, where

L,: 31 = ¥l = 222 apd L, is the line passing through the points

A(-4, 4, 3) - B(—1, 6, 3) and perpendicular to the line X_‘23 = I= 211, is
[31-Jan-2024 Shift 2]

Options:

A. 121

B. 24

Answer: C

X B 2 0
L5 2N T4
2 o | 2
3 0
S.D=




b
|
Lad
]

lll.l

In, % n,

141

M M A
~4; +6j+13k
141
V16+ 36+ 169

_ 141

221

Question20

A line passes through A(4, —6, —2) and B(16, —2, 4). The point P(a, b, c)
where a, b, ¢ are non-negative integers, on the line AB lies at a distance
of 21 units, from the point A. The distance between the points P(a, b, c)
and Q(4, —12, 3) is equal to

[31-Jan-2024 Shift 2]

Answer: 22

Solution:

X4 . xF0.. 243

12 4 6
x—4_ y+6 _ z+2=21

6 2 3

7 7 7

e i 0B 3
(21 Z+4, Z2x21-6, Ele—z)

=(22.0.7)=(a. b. c)

*V324+144+16 =22




Question21

If the shortest distance between the lines *=* = Y-2 = 2=l and

2
x-¥3 = v=1 = 22245 1, then the sum of all possible values of 2 is :

[1-Feb-2024 Shift 1]

Options:
A. 0

B. 2v3
C.3V3

D. —2v3
Answer: B

Solution:

Solution:
Passing points of lines L, &L, are

(A 2. 1)&(V3,1,2)
‘ Vi-1 -1 1

Question22

Let the line of the shortest distance between the lines

L :2=(T+27+3%) +2(i =7 +%) and
1

]ﬁ:?=(4?+53+6ﬂ41ﬂ?+3—§)
intersect L, and L, at P and Q respectively. If (a, B, y) is the midpoint of

the line segment PQ, then 2(a + B + y) is equal to
[1-Feb-2024 Shift 1]



Answer: 21

Solution:

Solution:

A(l+A2-A3+ 1)

B(4 +p,5+p1,6 — )
b =7—7+k DR'sof i)

—

d =i+;—KDR's of L))

b=sd =

=07 +2; +2k (DR's of Line perpendicular to L andL,)
DR of AB line

=0,2.9)=03+u-A3+p+l3—p-A4)

Jtp—A_ 3+ptd_3—p-2
0 2 &

Solving above equation we get p=— g and 1=

)

b |

point A =

Bt |
b2 |

1
>

—
Lh

B=[ =

b | LA

)

Point of AB = [

P~J|

SRR

2.6)=@8.7)

Na+f+y)=5+4+12=21

Question23

Let P and Q be the points on the line *£2 = Y-2 = ZX1 which are at a

distance of 6 units from the point R(1, 2, 3). If the centroid of the
triangle PQR is («, B, v), then o’ + B2 + v2 is:
[1-Feb-2024 Shift 2]

Options:
A. 26
B. 36
C.18
D. 24



Answer: C

Solution:

Solution:
R(1,2,3)

P Q

P(BA—3,2A+4,2A—-1)
PR=6
(BA—4)+ (22 +2)2+ (22 —4)* =36
A=0,1

Hence P(-3,4, —1) & Q(5, 6, 1)

Centroid of APQR =(1,4,1) =(a, B, V)
o? +BE+y*=18

Question24

-1 y+1=

If the mirror image of the point P(3, 4, 9) in the line =

(o, B, v), then 14(a + B +y) is:
[1-Feb-2024 Shift 2]

3 - 2

Options:
A. 102
B. 138
C. 108
D. 132

Answer: C

Solution:

Solution:
P(3,4,9)

B3, 2, 1)
——

N

(GA+ 1L, A-1LA+2)

Ala,By)

- -
PN-b = 07
33A—2)+2(2A=5)+(A—7) =0
14A=23=A=§
83 32 51

N33 9 34
L a+3_ 83 _ 62
) 14 7
prd_32 ., 4

2 14 7




y+9 _ 51 —12

2 12 YT 77
Ans. 14(ax+B+r1) =108

Question25
The distance of the point (-1, 9, —16) from the plane 2x+3y—-z =35
measured parallel to the line *:% = 22¥ = Z-3 g

[24-Jan-2023 Shift 1]
Options:

A. 13v2

B. 31

C. 26

D. 20v2

Answer: C

Solution:

Solution:
Equation of line
x+1_y—-9_z+16

3 -4 12
G.Ponline (3A—1, =42+ 9, 12A - 16)
point of intersection of line & plane
6A—2—-12A+27-12A+16=5
A=2
Point (5, 1, 8)
Distance = v36 + 64 + 576 = 26

Question26

The distance of the point (7, —3, —4) from the plane passing through
the points (2, -3, 1), (-1, 1, —2) and (3, -4, 2) is:
[24-Jan-2023 Shift 1]

Options:
A 4

B.5
C.5V2
D. 4V2

Answer: C

Solution:



Solution:
Equation of Plane is

x—2 y+3 z-1
-3 4 -3
4 -5 4

x—z—1=0
Distance of P(7, —3, —4) from Plane is

7+4-1 =
d= | -2 2==2| =5v2
e

=0

Question27
The shortest distance between the lines *>2 = Y1 = 228 and
120 = Lo¥ = 238 g equal to

[24-Jan-2023 Shift 1]

Answer: 14

Solution:

Solution:

4 2 -14
3 2 2
3 -2 0

o N K

i
3
3 -2

_ _16+12+168 _ 196 _,,

4T +6] —126] 1%

Question238

If the foot of the perpendicular drawn from (1, 9, 7) to the line passing
through the point (3, 2, 1) and parallel to the planes x + 2y + z = 0 and
3y -z =3is (a, B, y), then a + B + y is equal to

[24-Jan-2023 Shift 2]

Options:
A -1
B.3

C.1



D.5

Answer: D
Solution:
Solution:
15k
Direction ratio of line = 1 2 1
0 3 -1
= 1(=5)- j(=1) + k@3)
=-5i+4+ j+3k
P(1,97)
_ — <-5,1,3>
M x-3 oyl E=l
-5 1 3

M(=5A+3, A+ 2, 32 + 1)
N N A N

pMil-57 + ] +3%)
_5(=5A+2)+(A=7)+3(3A=6) =0
=250 +A+9A—10-7-18=0
=>A=1

Point M = (=2, 3, 4) = (a, B, V)
a+B+y=5

Question29

Let the plane containing the line of intersection of the planes
Pl:x+(A+4)y+z=1and

P2 :2x +y + z = 2 pass through the points (0, 1, 0) and (1, 0, 1).
Then the distance of the point (22, A, —2) from the plane P2 is
[24-Jan-2023 Shift 2]

Let the plane containing the line of intersection of the planes
Pl:x+(A+4)y+z=1and

P2 : 2x + y + z = 2 pass through the points (0, 1, 0) and (1, O, 1).
Then the distance of the point (22, 2, —2) from the plane P2 is
[24-Jan-2023 Shift 2]

Options:
A.5V6
B. 4V6
C.2V6

D. 3V6

Answer: D



Solution:

Solution:
Equation of plane passing through point of intersection of P1 and P2
P=Pl1+kP2
x+A+4)y+z-1)+k(2x+y+z-2)=0
Passing through (0, 1, 0) and (1, O, 1)
A+4-1)+k(1-2)=0
(A+3)—k=0...(1)
Also passing (1, 0, 1)
(1+1-1)+k(2+1-2)=0
1+k=0
k=-1
putin (1)
A+3+1=0
A=-4
Then point (2A, A, —A)
d= —-16—-4,-4,4)
V6
18 v6 =
w/6x e 3V6

Question30
If the shortest between the lines X+2‘/€ = y_3‘/€ = # and
X—A _ y=2V6 _ z+2V6

3 = 4 - 5
A is
[24-Jan-2023 Shift 2]

is 6 , then the square of sum of all possible values of

Answer: 384

Solution:

Shortest distance between the lines

X+ V6 _ y—\/§= z—V6 x—A _ y—2\/§= 2+2\/§iS

2 3 4 3 4 5 6

Vector along line of shortest distance

i j k
= 2 34 |.,=—1+2j —k(its magnitude is v6 )

345

V6 +A V6 -3V6

1
Now — ==+6

76 2 3 4

3 4 5

=\ = -2V6, 10V6
So, square of sum of these values is 384 .

Question31



Consider the lines L, and L, given by
L. x=-1 _ y—-3 _ z-2

1~ 2 - 1 = 2
L. X—2= y—2= zZ—3

2" 1 2 3
A line L, having direction ratios 1, -1, —2, intersects L, and L, at the

points P and Q respectively. Then the length of line segment PQ is
[25-]Jan-2023 Shift 1]

Options:
A.2V6
B. 3v2
C. 4v3

D. 4

Answer: A

Solution:

Solution:

LetP=(R2A+1, A+ 3,2+ 2)

LetQ=(pn+2,2p+2,3n+3)

L2 —p—-1_A—-2p+1_2A-3p-—-1
1 -1 -2

=>?\=11_= 3 =P(7,6,8) and Q(5, 8, 12)

PQ = 2V6

Question32

The distance of the point P(4, 6, —2) from the line passing through the
point (-3, 2, 3) and parallel to a line with direction ratios 3, 3, —1 is
equal to :

[25-Jan-2023 Shift 1]

Options:
A. 3

B. V6
C.2V3

D. V14
Answer: D

Solution:



P(4.6,-2)

-

LY

x+3_y—2 z—3 _ '\
3 3 -1

M(3A—-3,3A+2,3—-12)

D.Rof PM(BA—7,3A—4,5—-1)

Since PM is perpendicular to line
=23(83A—-7)+3(3A-4)-1(5-2A)=0
2>A=2
= M(3, 8, 1) = PM = V14

Equation of line is

Question33

Let the equation of the plane passing through the line
Xx—2y—z—-5=0=x+y+ 3z -5 and parallel to the line
Xx+y+2z—7=0=2x+3y+z— 2 be ax + by + cz = 65. Then the distance
of the point (a, b, ¢) from the plane 2x +2y -z + 16 = 0 is

[25-Jan-2023 Shift 1]

Answer: 9

Solution:

Solution:
Equation of plane is
(x—2y—z—-5)+b(x+y+3z—-5)=0

1+b -2+b —-1+3b
1 1 2 =0
2 3 1

=>b=12

. planeis 13x+ 10y + 35z = 65
Distance from given point to plane =9

Question34

The foot of perpendicular of the point (2, 0, 5) on the line

x+1 -1 _ z+1 . N o
= = ¥== = X2 js (a, B, y). Then. Which of the following is NOT

correct?
[25-Jan-2023 Shift 2]

Options:

ofp _ 4
A.T—ﬁ



a—_
B. §=-8
c.B=—5

AY

y_5
D. 1= 3

Answer: C

Solution:
Solution:
Cx+1 _y—1_ z+1 _
L: 2= Yot = 282 < (let)
A(2.0.5
b

ia.B.m

Let foot of perpendicular is
P(2A—-1,50+1,-A—-1)

—_ ~ ~ ~

PA=(3-2A)i—-(BA+1)j +(6+2)k
—_ ~ ~ ~

Direction ratio of line=b =21 +5j — k

Now, =>P_A-_b)=0
=22(3—2A)—5(BA+1)—(6+2A)=0

6
P2A—1,5A+1,-A-1)=P(a, B, y)

1 4 4

=°°‘=2(_§) —1——§=>(x=—§

-p=s(-4) - dep-d

=2y=—-A—-1= %—1=>y=—%

.. Check options

Question35

The shortest distance between the lines x+ 1 = 2y = —12z and

X=y+2=06z-6is
[25-Jan-2023 Shift 2]

Options:
A. 2

B.3

C.

N

3
D. 5
Answer: A

Solution:



Solution:

x+1_y_ z Xx_y+2_2z-1
T - 1- -1 and 1 1 1
2 12 6
=2 o - -
= Shortest distance = (b—::)-(_}))xq)
B x g
sp. = (- T+25- &) Bxd
B x gl
{Bxa=| 0080 L sk 1= 18- 154 1% or 2§ - 3] + 6k
(2T 42f—k) (27 —3F +6k) | —14] _
SD. = K120 — - | | =2
o V22 + 3% + 62
Question36
If the shortest distance between the line joining the points (1, 2, 3) and
(2, 3, 4), and the line *>! = *1 = =2 js @, then 28a’ is equal to .
[25-Jan-2023 Shift 2]
Answer: 18
Solution:
Solution:
?:(1+23 +3k) AT+ 7 +k) T=3+27
?=( 2k)+p(21—j) ?=l_))+p?f
? I R
f)))(a 1 1 1 =i+2j -3k
2 -1 0
e | (b-3)-(Bx3d)
B x T
d_| (-3 %) (T +27 - 3%) |
V14
= ‘ —6+3| - 3
V14 V14
= 3
V14
2 _ 9 _
Now, 28a —2/2><14 18
Question37

Let the co-ordinates of one vertex of AABC be A(0O, 2, a) and the other

two vertices lie on the line *t¢ = Y- = 2*% For a € Z, if the area of




AABC is 21 sq. units and the line segment BC has length 2v21 units,

then o? is equal to
[29-Jan-2023 Shift 1]

Answer: 9

Solution:

Solution:
A. (0,2, a)

(—e,1.—4) B C (5i+2;+3k)

V(2a +5)% + 2o + 20)% + 2a — 5)* = v21V38
= 1202 + 80a + 450 = 798

= 120% + 80a— 348 =0

sa=3>0a>=9

Question38

Let the equation of the plane P containing the line x + 10 = % = 7z be

ax + by + 3z = 2(a + b) and the distance of the plane P from the point
(1, 27, 7) be c. Then aZ+b+c?is equal to
[29-]Jan-2023 Shift 1]

Answer: 355

Solution:

The line X+110 - Y‘28 = Zhave a point (~10, 8, 0) with d. r. (1, =2, 1)
" the plane ax + by + 3z = 2(a + b)

=b = 2a

& dot product of d.r.'s is zero

ta—2b+3=0

sa=1&b =2

Distance from (1, 27, 7) is

1+54+21—-6 _ 70

- = 2 —-5v14
V14 V14 5V
nal+b?+c?=1+4+350
= 355
Question39

The plane 2x — y + z = 4 intersects the line segment joining the points



A(a, -2, 4) and B(2, b, —3) at the point C in the ratio 2 : 1 and the
distance of the point C from the origin is V5. If ab < 0 and P is the point
(a—Db, b, 2b — a) then CP? is equal to :

[29-]Jan-2023 Shift 2]

Options:
A Y

B 16
c. 13
D. ¥

Answer: A

Solution:

Solution:

A(a, -2, 4), B(2, b, =3)
AC:CB=2:1

~C = ( a+4 2b-2 —2)

Clieson2x—y+2=4

3 3 "3

L 2a+8_2b-2_2_,
3 3 3
=a-b=2...(1)
Also OC = V5
a+4)2 2b—2\2 . 4 _
- : ) + | - )+§_5...(2)

Solving, (1) and (2)
(b+6)2+(2b-2)?=141
=5b’+4b—-1=0

=b=-1 or %

=a=1 or ?1
Butab< 0= (a, b) = (1, —1)
c=(2 2 22)p=2-1.-3

Question40
Shortest distance between the lines *>! = Y*% = Z-% and
x-1 _ y—-2 _ z-6 is

2 1 -3

[29-Jan-2023 Shift 2]
Options:
A.2V3

B. 4V3



C. 3V3

D. 5V3
Answer: B
Solution:
Solution:
x—-1_y+8_2z—-4>_._o7% ~
=l = a=1i-8j+4k
x=1_y=-2_z=-6P2_ 7% " ~
S =TT = T3 b=i+2j+6k
P=2i-7j+5k d=2i+ j-3k
[
- -
pXxq= 2 -7 5
2 1 -3

1(16) = j(=16) + k(16)
T+ 7+ K

16l T+ 7+ k

—-12 —
|75 3|

Question41

If the lines *7! = Y22 = Z¥3apd *32 = X2 = 222 intersects at the point

P, then the distance of the point P from the plane z = a is :
[29-]Jan-2023 Shift 2]

Options:
A. 16
B. 28
C. 10
D. 22

Answer: B

Solution:

Solution:

PointonL; =(A+1,2A+2, A - 3)
PointonL,=(2n+a,3n—-2,p+3)
A-3=p+3=2A=pnp+6...(1)
20+2=3p—-2 =22A=3p—-4...(2)
Solving, (1) and (2)

=>A =221 =16

=P = (23, 46, 19)

=a=-9

Distance of P from z = —9 is 28




Question42

Let a unit vector °° make angle «a, B, y with the positive directions of the
co-ordinate axes OX, OY, OZ respectively, where B € (O, g)C;P is

perpendicular to the plane through points (1, 2, 3), (2, 3, 4) and
(1, 5, 7), then which one of the following is true ?
[30-Jan-2023 Shift 1]

Options:

|

A.aE(%,n)andyE(g,

B.ax € (0, H) and y € (0,

2

A

C.a € ( gn) andy € (0,

(] )=|
~— [ — ~— [ —

D.a€ (0, g) andy € ( %

=

Answer: A

Solution:

Solution:
Equation of plane :-

x—1y—-—2 z-3
1 1 1

0 3 4
=[x—-1]1-4[y—-21+3[z-3]=0
=2>x—4y+3z=2
D.R's of normal of plane <1, —4, 3>
1 _ 4 3
D.Csof (*x—, ¥ =, = ——=
( V26’ T V26’ T V2 )

=0

- 4
cosP = 726

- -1 &
cosa= == H<a<m
cosy=% %<y<n
Question43

The line 1, passes through the point (2, 6, 2) and is perpendicular to the

plane 2x + y — 2z = 10. Then the shortest distance between the line 1,

and the line *31 = Y*2 = Zjg;

[30-Jan-2023 Shift 1]

Options:

A7



B. 19

c. B

D.9

Answer: D

Solution:

Solution:
Line £, is given by

-
Shortest distance = | AB - —— |

AB=31+10] +2k

~ ~ A

N=|, { —2 | =-4i-87-8k
2 -3 2
MN =V16+64 + 64 = 12
Shortest distance = | W =9

. Option (4) is correct.

Question44

If the equation of the plane passing through the point (1, 1, 2) and
perpendicular to the linex-3y+2z-1=0 4x—-y+zis

Ax + By + Cz = 1, then 140(C — B + A) is equal to .
[30-Jan-2023 Shift 1]

Answer: 15

Solution:

Solution:
x—3y+2z—-1=0
4x—-y+z=0



—.

1 XN, = 1 -3

4 -1

=N

=—-i+7j+11k

Dre of normal to the planeis -1, 7, 11
Equation of plane :
-1x-1)+7(y-1)+11(z-2)=0
-x+7y+ 11z =28

-1 7y , 11z _

78t 28t 28 1
Ax+By+Cz=1

140(C — B +A) = 140 ( %_ %_ 21_8)
3

= 140x 58 = 15

Question45

If A, < A, are two values of A such that the angle between the planes

Pir(37-57+ %) =7andP,:7- (a1+7-3%) =9issin ' 2), then
the square of the length of perpendicular from the point (382,, 102,, 2)

to the plane P, is .
[30-Jan-2023 Shift 1]

Answer: 315
Solution:
P,=C-31-5]+kl=7
P,=C- a1+ j-3kl=09
_ . -1 2v6
0 = sin (?)
. 2V6
=sin O = =
-1
cosO = 5
- T
cosO=r —_ =
|r1||r2|
_ (3i—5j+K)Qi+j—3K)
V35 - V2% + 10

1_ 3A—8
5 x/ﬁ-hz+10|

1 _ 92°+64—482
25 352+ 10)
1922 — 1201+ 125 =0

= 1922 — 950 — 250 + 125 =0

_5 25
=X=5 79

Square =



5 26

1

Perpendicular distance of point
(381,, 102, 2) = (50, 50, 2) from plane P,
_ [3x50-5%x50+2-7] _ 105

V35 V35
Square = w = 315
Question46

A vector V in the first octant is inclined to the x axis at 60°, to the y-axis
at 45° and to the z-axis at an acute angle. If a plane passing through the
points (v2, —1, 1) and (a, b, c), is normal to ¥, then

[30-Jan-2023 Shift 2]

Options:

A.V2a+b+c=1
B.a+b+v2c=1
C.a+V2b+c=1
D.v2a—-b+c=1

Answer: C

Solution:
Solution:
¥ = cos60° 1 + cos45’ /J\ + cosy k
= i+ %+0052y= 1 (y—> Acute )
=Ccosy = 1
2

=y =60

Equation of plane is
Tx=v2) + \/%( +1)+ 2z=1)=0
>x+V2y+z=1

(a, b, c) lies on it.

=sa+vV2b+c=1

Question47
If a plane passes through the points (-1, k, 0), (2, k, —-1), (1, 1, 2) and is
parallel to the line *7! = %'l = Zz*1 then the value of =1 is



[30-Jan-2023 Shift 2]

Options:

17
A =

5
B.—7

—_

C.

wlo

13
D. %

Answer: D

Solution:
Solution:
x—1_2y+1_z+1
1 2 -1
1
X—1= y+§= z+1
1 1 -1

Points : A (-1, k, 0), B(2, k, —1), C(1, 1, 2)
- ~ ~ ~
CA=-21i+(k-1)j -2k

- ~ ~ ~
CB=i+(k-1)j -3k

i j k
- -
CAXCB= | -2 k-1 -2
1 k-1 -3

= T(=3k+3+2k—2)— j(6+2)+ k(=2k+2—k+1)

=(1-Ki1i-8]+(3-3Kk
Y‘"l
The line XI 1_ 1 2 _ Z_+11 is perpendicular to normal vector.
A1-(1-k)+1(-8)+(-1)(3-3k)=0
=21-k-8-3+3k=0
=22k=10=k=5
k> +1 26 _ 13

"&k-Dk-2) 2.3 6

Question48

Let a line L pass through the point P(2, 3, 1) and be parallel to the line
x+3y—2z—-—2=0=x-y+ 2z. If the distance of L from the point

(5, 3, 8) is a, then 3a’ is equal to
[30-Jan-2023 Shift 2]

Answer: 158

Solution:



Solution:

Tk A
1 3 -2 | =4i-4j-4%k
1 -1 2

.. Equation of line is £ I 2 _ y_—13 = z_—11
Let Q be (5, 3, 8) and foot of 1 from Q on this line be R.
Now, R=(k+2, -k+ 3, -k+ 1)
DRof QR are (k— 3, =k, -k —7)
Sk =3)+ (=1)(=k)+(-1)(-k-7)=0

=k = —é
3
vt = (B (3] ()=
- 3a% =158
Question49

Let the shortest distance between the lines L: *=2 = ¥-2 = 22 3 > @

andL,:x+1=y-1=4-2zbe 2V6. If (a, B, v) lies on L, then which of

the following is NOT possible?
[31-Jan-2023 Shift 1]

Options:

Ao+ 2y =24
B.2aa+y=7
C.2aa—-y=9
D.a—-2y=19

Answer: A

Solution:

Solution:

b1><b2= -2 0 1 =—i—J—2k
1 1 -1

a,—a,;=61i+A-1)j+(-2A-4)k

W6 = —-6—-—A+1+2A+8
Vi+1+4

|A+3| =12=A=9, —-15

a=—-2k+5,y=k—A where k€R

>a+2y=5—-2A=-13,35

Question50

A A A
Let 0 be the angle between the planes P, =7 - ( P41+ Zk) = 9 and



2 t4)
P,=7"- 2i =14 k] =15,
Let L be the line that meets P, at the point (4, —2, 5) and makes an
angle 0 with the normal of P,. If a is the angle between L and P, then

(tan?0)(cot’a) is equal to
[31-Jan-2023 Shift 1]

Answer: 9

Solution:

Solution:

O0=n/3 a=1/6
(tan?0)(cot’a)
(3) (3)=9

Question51

Let the line L : *>! = Y*1 = z=3 jptersect the plane 2x +y + 3z = 16 at
the point P. Let the point Q be the foot of perpendicular from the point
R(1, —1, —3) on the line L. If a is the area of triangle PQR. then o is
equal to .

[31-Jan-2023 Shift 1]

Answer: 180
Solution:

Any pointon L((2A + 1), (=A —1), (A + 3))
2A+1)+(-A—-1)+3(A+3) =16



6A+10=16=2=1

~P=(3 -2,4)

DR of QR = (2A, —A, A + 6)
DRofL =(2, -1, 1)
AA+A+A+6=06A+6=0=>A=-1

Q=(-1,0,2)
R(l, -1, -3)
Q
PG.-2.4)
A o R(l.-1.-3)

- ~ ~ ~ ~
QR=21i- j-5kQP=41i-2j+2k
J

- - ~ ~

RXQP= 2 —1 =5 =—121—24j
4 -2 2

«= %xx/144+576=(x2= %=180

Question52

—_
o

If a point P(qa, B, y) satisfying (apy) = (0 0 o) lies on the

0 © N
o o

3
4
plane 2x + 4y + 3z = 5, then 6a + 9B + 7y is equal to:
[31-Jan-2023 Shift 2]

Options:
A -1

11
B. =

C.

o

D.11

Answer: D

Solution:

Solution:
20+ 4B+ 3y=5...(1)



20+ 9B +8y=0...(2)
10a+3+4y=0...(3)
8a+8B+8y=0...(4)
Subtract (4) from (2)
-6a+p=0
B=6a...(5)

From equation (4)
8a+48a+8y =0
y=—-7u...(6)

From equation (1)

200+ 240 — 21la =5

5aa =5

a=1

B=+6, y=-7
Lo+ 98+ 7y
=6+54—-49

=11

Question53

Let the plane P : 8x + a,y + a,z + 12 = 0 be parallel to the line

L: 2= Y22 = z*% If the intercept of P on the y-axis is 1, then the

distance between P and L is :
[31-Jan-2023 Shift 2]

Options:
A. V14

B.ﬂ%
c\/_é

D. y ]

Answer: A

Solution:

Solution:
P:8x+oy+a,z+12=0
L. x+2_y—-3_z+4
) 3 5
P is parallel to L
= 8(2) + «;(3) + 5(a,) = 0

= 3a, + 5(a,) = —16
Also y-intercept of plane Pis 1
=q, = —12
And o, = 4

= Equation of plane Pis 2x —3y+z+3 =0
= Distance of line L from Plane P is
_|0=-3(6)+1+3
vVa+9+1
=v14




Question54

Let P be the plane, passing through the point (1, -1, —5) and
perpendicular to the line joining the points (4, 1, —3) and (2, 4, 3). Then
the distance of P from the point (3, —2, 2) is

[31-Jan-2023 Shift 2]

Options:
A.6
B.4
C.5
D.7

Answer: C

Solution:

Equation of Plane :
2x—1)—-3(y+1)—-6(z+5)=0
Or 2x — 3y —6z =35
= Re quired distance =
|2(3) — 3(—2) — 6(2) — 35]

V4 + 9+ 36
=5
Questionb5
The shortest distance between the lines *; S = y;Z = 2:34 and
x+ 3 _ y+5 — z—1 iS

1 4 -5

[1-Feb-2023 Shift 1]
Options:

A. 7V3

B. 5V3

C.6V3

D. 4V3

Answer: C

Solution:

Solution:

Shortest distance between two lines
X=X _ Y~V _ 2772

a a a3&

1 2



X=X - Z—Z
A 2 = yby2= - 2 is given as

1 2 3
X)7X ¥Y17V2 2172
a, a, a,

b, b, b,

{ (a,b; — ab,)* + (a,b; — azb,)* + (a;b, — a,b,)?

5-(3) 2—-(-5) 4-1

1 2 -3
1 4 -5
V(=104 12)% + (=5 + 3)* + (4 — 2)?
8 7 3
12 -3
14 -5

1(2)% + (2)? + (2)*
_ [8(=10+12) — 7(=5+ 3) + 3(4 — 2)|
Va+4+4
_ 16+14+6 _ 36 _ 36
V12 V12 2V3
18

= =2 =6V3
V3 3

Question56

Let the image of the point P(2, —1, 3) in the plane x + 2y -z = 0 be Q.
Then the distance of the plane 3x + 2y + z + 29 = 0 from the point Q is
[1-Feb-2023 Shift 1]

Options:

22v2
A ==

24vV2
B. =~
C.2vV14

D. 3V14

Answer: D

Solution:

Solution:

P(2, -1, 3)

ol




. x—2_y+1_z=-3_
eq. of line PM T A
any pointonline =(A+2,2A -1, —A + 3)
forpoint' m'(A+2)+2(2A—-1)—-(3—-2)=0
A= L
2
1 =1
P0|ntm(—+2 2><§—1 - 3)
-(303)
For Image Q(a, B, y)
;1=0

Q
+
[\

N

3

<
+ o

2
2’
]

N‘

2
3,

CLO

1,2
3(3)+2(1)+ 2+ 29
V32 +2%2+1°

42 _317
a

o,

Questionb7

Let the plane P pass through the intersection of the planes
2x + 3y —z =2 and x + 2y + 3z = 6, and be perpendicular to the plane
2x+y—z+1=0.1If d is the distance of P from the point (-7, 1, 1), then

d?is equal to :
[1-Feb-2023 Shift 2]

Options:

250
A. ﬁ

15
B. =3

25
C. 53

250
D. EVR

Answer: A

Solution:

Solution:
P=P,+AP,=0
(2+AN)x+(B3+2N)y+Br—-1)z—2-6A=0
Plane P is perpendicular to P, .. o ?1)3 =0
20+2)+(2A+3)—-(3A-1)=0
A=-8
P=-6x—-13y-252+46 =0
6x+ 13y +252—-46=0
Dist from (-7,1, 1)
d= —-42+ 13 +25-46

V36 + 169 + 625 | = ——
42 = 50 x50 _ 250

830 83




Question538

The point of intersection C of the plane 8x + y + 2z = 0 and the line
joining the points A(-3, —6, 1) and B(2, 4, —3) divides the line segment
AB internally in the ratiok : 1. If a, b, c (|a]|, | b |, | ¢| are coprime) are
the direction ratios of the perpendicular from the point C on the line

1- 4 2 :
X = YJZr = Z; , then |a + b + ¢| is equal to

[1-Feb-2023 Shift 2]

Answer: 10

Solution:

Solution:

Plane: 8x+y+2z=10

Given line AB : x=2_y-4_1z+3_,

5 ~ 10 -4
Any point on line (5A + 2, 10A + 4, —4A — 3)
Point of intersection of line and plane
8(bA+2)+10A+4-82-6=0

o3 5-3
L x_—11= y-54= 243:2:11

C‘L
L D(—p+1. 2u—4. 3p-2)
C_1>)= (—p+ %) /i\+ (2}1— %) 3'\+ (3}1— %)/1;
(-u+ %)(—1)+ (20 - %)2+ (3u- %)3=0
- —_ _

Direction ratios - (-1, —26, 17)
|la+b+c| =10

Questionb9

Let ax + By + yz = 1 be the equation of a plane passing through the point
(3, —2, 5) and perpendicular to the line joining the points (1, 2, 3) and
(=2, 3, 5). Then the value of oy is equal to

[1-Feb-2023 Shift 2]



Answer: 6

Solution:

Solution:
Given Equation is not equation of plane as yz is present. If we consider y is y then answer would be 6 .

AN A
Normal vector of plane = 3i — j — 2k
Plane: 3x—y—2z+A =0
Point (3, —2, 5) satisfies the plane
A=-1
3x—-y—-2z=1
opfy =6

Question60

One vertex of a rectangular parallelepiped is at the origin O and the
lengths of its edges along x, y and z axes are 3,4 and 5 units
respectively. Let P be the vertex (3, 4, 5). Then the shortest distance
between the diagonal OP and an edge parallel to z axis, not passing
through O or Pis:

[6-Apr-2023 shift 1]

Options:

12
" 5V5

B. 12V5

c. 12
D. 12

Answer: C

Solution:

. . E — X —
Equation of OP is 3 1

a, =(0,0,0)a, =(3,0,5)
b, =(3,4,5)b,=(0,0,1)

Equation of edge parallel to z axis
x-3_y—-0_12z-5

|

0 0
1
ﬁ
b, X

Zz
5

o (33 (BB,

ol|lol -

|



30

001 _ 3(4) _ 12

TR 4T -35]  °

345

0 0 1
Question61

If the equation of the plane passing through the line of intersection of
the planes 2x -y +z = 3, 4x — 3y + 5z+ 9 = 0 and parallel to the line

#l= Y23 = 222 jsax+by+cz+6 =0, thena+b + cis equal to :

[6-Apr-2023 shift 1]

Options:
A. 15
B. 14
C.13
D. 12

Answer: B

Solution:

Solution:

Using family of planer
P:P,+AP,=0=P(2+4A)x—(1+3A)y+(1+5A)z=(3-92)
x+1_y+3_2z=-2

-2 4 5

Thenforh:ﬁ)p-T/)L:O

—2(2+4+40N) —-4(1+37A)+5(1+5A) =0

—3450=0>2= %

Hence: P: 22x — 14y + 20z = —12
P:11x—=7y+10z+6 =0

Pis|to

=a=11
b=-7
c=10

=a+b+c=14

Question62

Let the image of the point P(1, 2, 3) in the plane 2x -y +z =9 be Q. If
the coordinates of the point R are (6, 10, 7). then the square of the area
of the triangle PQR is

[6-Apr-2023 shift 1]



Answer: 594

Solution:
Solution:
Let Q(a, B, y) be the image of P, about the plane
2x—y+z=9
a=-1_B-2_ y—3=2
2 -1 1

>a=5p=0,y=5
. . 112 -
Then area of triangle PQR is = 5 | PQ x PR|

=|-121 -3 +21k| = viza + 9+ 441 = V594
Square of area =594

Question63

Let the line L pass through the point (0, 1, 2), intersect the line

x—=1 _ -2 _ z-3 —_
>— = 15 = 7> and be parallel to the plane 2x + y — 3z = 4. Then the

distance of the point P(1, —9, 2) from the line L is :
[6-Apr-2023 shift 2]

Options:
A9

B. V54
C. V69

D. V74

Answer: D

Solution:
Solution:
P(0, 1,2) i &1 /
y. ' Q [20+1, 3% + 2, 43 +3]
line
E x—l__y—2__z—3__}
2x+y-3z=4 2 3 4 )

PO =(2A+1,30+1, 41 + 1)
PO- T =0 = (2A+1)-(2)+(GBA+1)(1)+ (Ar+1)(=3) = 0

= —-5A=0
=>A=0
Q =(1,2,3)

x=-0_y-1_12z=-2

1 1 1 B




distance of line from (1, -9, 2)
(PQ)-(1,1,1)=0
=>[p—-1,pu+10,ul-[1,1,11=0
>p—-1+n+10+n=20
np=-3
Q=(-3,-2,1)
PQ =V16+49+9 =V74
P, 9,2

(1, 1,1)

QI
(B, p+l1, u+2)

Question64

A plane P contains the line of intersection of the plane T - (? + + ﬁ) =6

and 7 - (2? +3] + 4§) = —5. If P passes through the point (0, 2, —2), then
the square of distance of the point (12, 12, 18) from the plane P is :
[6-Apr-2023 shift 2]

Options:
A. 620
B. 1240
C. 310
D. 155

Answer: A

Solution:

Solution:

eq " of plane P, +2AP, =0
(x+y+z—-6)+A2x+3y+4z+5)=0
pass th. (0, 2, —2)
(-6)+A(6-8+5)=0

(=6) +A[B]=0=2A=2

eq” of plane

5x+7y+92+4 =0

distance from (12, 12, 18)
60+84+162+4

d V25 + 49 + 81
a- 310
V155
q2 = 310 x 310
155
d* = 620
Ans. Option 1

Question65



If the lines *>1 = 2-¥Y = zZ-3apd %= 1= : intersect, then the

magnitude of the minimum value of 8ap is .
[6-Apr-2023 shift 2]

Answer: 18

Solution:

Solution:

If the lines X; 1_ 2_—3y =z (_x 3 and X g 4 _ y; 1_ % intersect Point of first line (1, 2, 3) and point on second line
(4, 1, 0).

Vector joining both pointsis —=3i + j + 3k
Now vector along second lineis2i + 3j + ak

Also vector along second lineis 5i +2j + Bk
Now these three vectors must be coplanar

2 3 «
5 2 B

-3 13

=2(6—-p)—3(15+3B) +a(11) =0

2>a—-p=3

Now a=3+p

Given expression 8(3 + B) - B = 8(B* + 3B)
2 9 9 32

=8(p*+3p+ 2- 7] =8(p+ 2] 18

So magnitude of minimum value =18

=

Question66

x—4 _ y+2 _ z+3
4 — 5 T 3

The shortest distance between the lines and

x—=1 _ y—-3 _ z—4 s
3 = "1 = 3 I8

[8-Apr-2023 shift 1]

Options:
A.2V6
B. 3V6
C. 6vV3

D. 6V2

Answer: B

Solution:



II1XII2‘
a=(4 -2 -3)
9=(113'4)
n, = (4,5, 3)
n, = (3,4, 2)
ijk
nxm= | 453 | =1(-2-j1+k(1)=(-2,1,1)
34 2
_ (3,5 -7)-(=2,1,1) _ | =6=5-T7| _ 2yr
Sa= V6 | V6 ‘ 3V6
Question67

If the eqation of the plane containing the line
Xx+2y+3z—-4 =02x +y -z + 5 and perpendicular to the plane

-

p= (=7 +ali 47 +8) + ul5 =25 +3%) is ax+by +cz = 4, then
(a—b + c) is equal to
[8-Apr-2023 shift 1]

Options:
A. 22
B. 24
C. 20
D. 18

Answer: A

Solution:

D.R'sof linen, = -5i +7j — 3k

D.R's of normal of second plane

n,=5i-2j -3k

n, xn,=-27i —30j — 25k

1 14)

A point on the required plane is (O, -5 5

The equation of required plane is
27x+ 30y + 25z =4
SLa—b+c=22

Question638

Let 2, A, be the values of 2 for which the points ( 2,1, ) and
(-2, 0, 1) are at equal distance from the plane 2x +3y -6z + 7 = 0. If



A, > A,, then the distance of the point (A, — 2,, 2,, 2,) from the line

x—5 _ y—1 _ z+7 s
T - T3 = I8

[8-Apr-2023 shift 1]

Answer: 9

Solution:

Solution:

2x+3y—62+7=0| 21, A}, (-2,0,1)
d = |2¥3-62+7) _ 4 _ | —4-6+7

7
>|15-62] =] 3]
15-6A=3 or 15— 6A = —3
6A =12 6A =18

7

A=2 A=3
Ay=3, A =2
. x=5_vy—=1_z+7
sp(1,2,3) 222 vl 24
P(1;2,3)
a
d
{Sr 1: _?} (‘l) 2, 2}
a-|BsLo10x2.)) | 181 - 187 +9k | _
3 3
Question69

For a, b € Z and |a — b| = 10, let the angle between the plane
P:ax+y—z=bandtheline1:x—1=a—y=z+1becos'1( %).Ifthe

distance of the point (6, —6, 4) from the plane P is 3V6, then al + b?is
equal to
[8-Apr-2023 shift 2]

Options:
A. 85
B. 48
C. 25
D. 32

Answer: D



Solution:

9=Cos_1%-'.sin9= \/1—%=¥
sing= 2 1+1=D+ (=11 _ 2v2
Va?+1+1-V3 3

= {3(a—2)}* =24(a*+2)

= 3(a’—-4a+4) =8a’+ 16

- 5a’+12a+4=0

- 5a’+10a+2a+4=0

.'.a=—2,_?2'.'a€z

La=-2

Distance of (6, —6, 4) from

—-2x+y—-z—-b=0is3V6
—12-6-4-b| _3/&

Va+1+1

»|b+22| =18..b=-40, -4

“la—-Db| =10

Lb=-4

~at +p?

= 32 Ans.

Question70

Let P, be the plane 3x —y— 7z = 11 and P, be the plane passing through

the points (2, -1, 0), (2,0, —-1), and (5, 1, 1). If the foot of the
perpendicular drawn from the point (7, 4, —1) on the line of intersection
of the planes P, and P, is (a, B, y), then a + B + y is equal to

[8-Apr-2023 shift 2]

Answer: 11

Solution:

Solution:
P, is given by

x=-5y—-11z-1
3 2 1
3 1 2

XxX—y—z=3

DR of line intersection of P, &P,

i j k

1 -1 1

3 -1 =7

=0

+6i+4j +2k
Let

z=0, x—-y=3
3x—-y=112x=8



x=4
y=1
So Lineis

x—-4_y-1_ Z—0=r

6 4 2

(o, B, y) = (6r + 4, 4r + 1, 2r)
6(c—7)+4B—-4)+2(y+1)=0
6 —42+4p—-16+2y+2=0
36r+24+16r+4+4r—-56=0

56r = 28
r= %G+B+y=12r+5
=6+5=11

Question71

Let P be the plane passing through the line *~! = ¥=2 = # and the

point (2, 4, —3). If the image of the point (-1, 3, 4) in the plane P is
(o, B, v) then a + B + y is equal to
[8-Apr-2023 shift 2]

Options:
A. 12
B.9

C. 10

D. 11

Answer: C
Solution:

Solution:
Equation of plane is given by

x—1 y—2 z+5

1 2 2 =0
1 -3 7
dx—y—z=7
a+l_B-=3_y—-4_ —2(—4—3—4—7)=2
4 -1 -1 16+1+1

a=7,=1,y=2
oa+B+y=10( Option 3)



(a,[3,7)

Question72

Let O be the origin and the position vector of the point P be

—1 =27 + 3k, If the position vectors of the A, B and C are

—-21 4+ j =3k, 21 + 47 — 2k and —41 + 2j - k respectively, then the
projection of the vector OP on a vector perpendicular to the vectors AB
and AC is :

[10-Apr-2023 shift 1]

Options:

10
A. 3

B.

wloo

7
C. 3
D.3

Answer: D

Solution:

Solution:
Position vector of the point P(—1, -2, 3), A(-2, 1, —3)B(2, 4, —2), and C(—4, 2, —1)
- -
2 AB x AC
Then OP- T
|AB x AC |
f
4 3
-2 1

- —

AB x AC =

= =D

N

= 1(5)=j(8+2)+ k(4 +6)
=57 -10] + 10k
Now



- - A A A
> ABXAC [ & 2.7 11-10] +10k)
OP'_)—_))—(—1—2J+31{)'\/ = —1 = 1 =

|AB x AC) | (5) + (—=10) + (10)
_ _—5+20+30

V25 + 100 + 100

=.ﬁ§_=é§=3

v225 15

[ ]

Question73

Let two vertices of a triangle ABC be (2, 4, 6) and (0, —2, —5), and its
centroid be (2, 1, —1). If the image of the third vertex in the plane
x+2y+4z =11 is (qa, B, y), then ap + By + ya is equal to :
[10-Apr-2023 shift 1]

Options:
A.76
B. 74
C.70
D. 72

Answer: B

Solution:

Solution:

A(2.4.6)

CX.v.2)

B(0.-2.-5)

Given Two vertices of Triangle A(2, 4, 6) and B(0, —2, —5) and if centroid G(2, 1, —1)

Let Third vertices be (x, y, z)

2+0+x=2 4—2+y=1 6-5+z _
3 ' 3 ' 3

x=4,y=1, z=-1

Third vertices C(4, 1, —4)

Now, Image of vertices C(4, 1, —4) in the given plane is D(«, B, V)

C4.1.4)

Now -1

X+2y+4z-11=0

L ]

D(a.p.v)

Now
a-4_B-1_y+4__,(4+2-16-11)

1 2 4 1+4+16




a—4_B-1_y+4_ 42

1 2 T a 21 2
x=6,p=5y=4
Then off + By + ya
=(B6Xx5)+(5x4)+(4x6)
=30+20+24
= 74
Question74
The shortest distance between the lines XJ{Z = _lz = ZES and
x—4 _ y—1 _ z+3 s .

[10-Apr-2023 shift 1]
Options:
A.8

Answer: D

Solution:

Solution:
x+2_ y _z-5 x—4_y—-1_2z+3
1 =2 7 and =3 2 0
_ |—54]
|—4T +27 +ax|
=5
V16 +4 + 16
_ 54
6
=9

Question75

x+3 _ y+2

Let P be the point of intersection of the line == = 7= = L -~ and the

plane x + y + z = 2. If the distance of the point P from the plane
3x —4y + 12z = 32 is , then q and 2q are the roots of the equation :
[10-Apr-2023 shift 1]

Options:
A x>+18x—-72=0
B.x>+18x+72=0

C.x*—-18x-72=0



D.x*—18x+72=0

Answer: D

Solution:

Solution:
X+3_y+2_1—z_}X
3 1 2 =
x=3A-3,y=A—-2,z=1-2A
P(3A — 3, A —2, 1 —22) will satisfy the equation of planex +y + z = 2.
3A—-3+A-2+4+1-2A=2

204 =2
A=3
P(6, 1, —5)

Perpendicular distance of P from plane 3x —4y + 12z —-32 =0 is
_ | 3(6) —4(1) + 12(-5) — 32
v9+ 16 + 144

a
q==6

2q =12

Sum of roots =6+ 12 =18

Product of roots = 6(12) = 72

. Quadratic equation having q and 2q as roots is x> — 18x + 72.

Question76

Let time image of the point P(1, 2, 6) in the plane passing through the
points A(1, 2, 0), B(1, 4, 1) and C(0, 5, 1) be Q(qa, B, y). Then

(o + Bz + vz) is equal to

[10-Apr-2023 shift 2]

Options:
A. 70
B. 76
C. 62
D. 65

Answer: D

Solution:

Equation of plane A(x—1)+B(y—2)+C(z—-0) =0
Put(1,4,1)=2B+C=0
Put(0,5,1)=—-A+3B+C=0
Sub:B—A=0=>A=B,C=-2B
1x=1)+1(y—2)—2(z—-0)=0
X+y—-22z—-3=0
Image is (a, B, y)pt = (1, 2, 6)
a—1_pB—-2_y—6_ =2(1+2-12-23)
1 1 =2 6
a—1_B—-—2_ y—6 _
1 1 -2 =4
—2 = a2+ B2+ y?




Question77

Let the line ¥ = Y = 2% jntersect the lines *°> = Y-7 = Z*Z and
XJg3 = 3 3 = ZIG at the points A and B respectively. Then the distance of

the mid-point of the line segment AB from the plane 2x -2y +z = 14 is
[10-Apr-2023 shift 2]

Options:
A. 3

—_

1
D.?

Answer: C

Solution:

Solution:

X_y=—6_12z+8_

1~ -2 5~ )
Xx=5_y=-7_z+2_

2 - 3 T o ne (2
x+3_y—-3_ z—-6 _

6 =3 = 1 =vy...(3)

Intersection of (1)&(2) “A”
(A, =2A+6,5A —8)&(4un +5,3u+ 7,1 —2)
A=1,pu=-1
A(1, 4, -3)
Intersection (1) & (3) B""
(A, =272+ 6, 5A —8)&(6y—3, =3y + 3,y +6)
A=3
y=1
B(3, 0, 7)
Mod point of A& B = (2, 2, 2)
Perpendicular distance from the plane
2x —2y+z=14
2(2) =2(2)+2-14
va+4+1

| =4

Question78

Let the foot of perpendicular from the point A(4, 3, 1) on the plane
P:x-y+2z+3=0be N.If B(5, o, B), o, B € Z is a point on plane P
such that the area of the triangle ABN is 3v2, then o’ + Bz + af is equal
to .

[10-Apr-2023 shift 2]



Answer: 7

Solution:

Solution:
A(43.1)

- ——

X-y+2z+3=0 L'____\

AN = V6

5—a+2p+3=0

>a=8+2B

N is given by

x—4_ y—-3_z—1_ —(4-3+4+2+23)
1 - -1 2 1+1+4
x=3,y=4,z=-1

N

(3,4, -1)

BN = V4 + (a—4)7 + (B + 1)

=V4+(2B+4)%+ (B +1)?

Area of A ABN = %AN % BN = 3v2

%X\/EXBN=3\/§

BN = 2V3

4+ (Q2B+4)2+(PB+1)%=12
(2B+4)°+(PB+1)2-8=0
52+ 188 +9 =0
(5B+3)B+3)=0

B=-3

oa=2
oCH+BP+ap=9+4-6=7

Question79

Let (a, B, v) be the image of the point P(2, 3, 5) in the plane
2x +y—3z=6. Then a + B + y is equal to :
[11-Apr-2023 shift 1]

Options:
A.5

B.9

C. 10

D. 12

Answer: C

Solution:



a-2_ B-3_ y—5=_2( 2x2+3-3x5-6)_,
2 1 -3 2°+1%+1-3%

Ii__f_L;_'..
a+pB+y=10

Question80

If the equation of the plane that contains the point (-2, 3, 5) and is
perpendicular to each of the planes 2x+ 4y +5z =8 and 3x—-2y+3z=35
isax+By+yz+97=0thena+B+y=:

[11-Apr-2023 shift 1]

Options:
A. 15
B. 18
C.17
D. 16

Answer: A

Solution:

Solution:
The equation of plane through (-2, 3, 5) is
a(x+2)+b(y—3)+c(z—-5)=0
it is perpendicularto 2x + 4y + 5z = 8&3x -2y + 3z =5
~2a+4b+5c=0
3a—2b+3c=0
a _ -b c

RS O ey
-2 3 3 3 3 -2

a _b C
= — — _—
9 -16

N

22 9
. Equation of plane is
22(x+2)+9(y—-3)—16(z—5)=0
=22x+9y—-16z+97 =0
Comparing with ax + By + yx+97 =0
Weget a+B+y=22+9-16=15




Question81

Let a line 1 pass through the origin and be perpendicular to the lines
1,:?=1-11] =7k + i + 2] + 3k, A ER and
1,:?7=-1+k+pn2i +2i +k, n ER.

If P is the point of intersection of 1 and 1,, and Q(a, B, y) is the foot of
perpendicular from P on 1,, then 9(a + B + y) is equal to

[11-Apr-2023 shift 1]

Answer: 5

Solution:

Solution:
Let £= (07 +0] +0k) +ylaf +b] +ck)
=y(ai +bj +ck)

ai+bj +ck =

N N~
_ W R

i
1
2

=12-6)—](1-6)+Kk(2-4)
=-4i-5j -2k

1 =vyl-47 +57 - 2k]

P is intersection of £ and £,
—4y=1+A5y=—-114+2A, -2y =—-7+3A
By solving these equation y = —1, P(4, =5, 2)
Let Q(—1 +2p, 2, 1 + )

—_ ~ ~ ~

PQ-(Zi +2j +k) =0
—2+4pnp+4p+1+p=0

In=1
1
B=7g
o[ 5§ 3

9((x+[3+y)=9(_?7+ %+
=5

10
9

Questiond2

Let P be the plane passing through the points (5, 3, 0), (13, 3, —2) and
(1, 6, 2). For a € N, if the distances of the points A(3, 4, a) and

B(2, o, a) from the plane P are 2 and 3 respectively, then the positive
value of a is
[11-Apr-2023 shift 2]

Options:

A. b



B. 6
C.4
D.3

Answer: C

Solution:

Solution:

T 7 k
8 0 -2
4 -3 =2

~

= 1(=6)+8] — 24k

Normal of the plane =3i —4j + 12k
Plane : 3x —4y + 12z =3
Distance from A(3, 4, )
9—16+12(x—3| — 5
13

a=3

o = —8 (rejected)

Distance from B(2, 3, a)

| 6—12+12a—3| -3
13

a=4

Question83

Let the line passing through the point P(2, —1, 2) and Q(5, 3, 4) meet
the plane x —y + z = 4 at the point T. Then the distance of the point R
from the plane x + 2y + 3z + 2 = 0 measured parallel to the line
X—7 — 3 - z—2 s

- = == 2% is equal to
[11-Apr-2023 shift 2]

Options:
A. 3

B. V61
C. V31

D. V189

Answer: A

Solution:

Solution:

.o X—=5_y—-3_z—-4_
Line: 3 =T - =A
R(3BA+ 5, 4A + 3, 2\ + 4)
L3M+5—-4A—-3+27A+4 =14
A+6=4 ~A=-2
~R=(-1, -5, 0)




. ox+1_ y+5_ z—-0 _
Line: R =n
Point T=2u—-1,2p -5, 1)
It lies on plane
2p—14+2Q2p—-5)+3p+2=0
p=1

~T=(1,-3,1)

S~ RT =3

Question84

Let theline £ : x = 1=Y = 223, ) € Rmeet the plane P: x + 2y + 3z =4 at

the point (a, B, y). If the angle between the line / and the plane P is
cos™! ( \/ E ) , then a + 2B + 6y is equal to
[11-Apr-2023 shift 2]

Answer: 11

Solution:

Solution:

e y—1_12z-3
l:x == T AER
Dr's of line £(1, 2, A)
Dr's of normal vector of plane P: x4+ 2y + 3z = 4 are (1, 2, 3)
Now, angle between line £ and plane P is given by
1+4+4+3A | - 3
{5+22-v1a| V14
=2
= A= 3
Let variable point on line £ is (t, 2t+1, %t + 3)

5

sin 0 = 14

( given cosB = \/

line of plane P.
>t=-1
7\ _
= (-1.-1 ) =@p v
sa+2p+6y=11

Question85

Let the lines 1, : X2 = ¥4 = 2-%apg

1,:3x+2y+z-2=0=x-3y+ 2z — 13 be coplanar. If the point

P(a, b, c) on 1, is nearest to the point Q(-4, -3, 2), then |a|+ | b | + | c|
is equal to

[12-Apr-2023 shift 1]

Options:
A. 10



B.8
C. 12
D. 14

Answer: A
Solution:
Solution:

(Bx+2y+z—-2)+nux—3y+2z—-13)=0
33+p)+1-(2-3p)—-2(1+2p) =0

9—4p=0
=9
B=7

4(-15-84+a—-2)+9(-5+12+2a—-13) =0
—100+4a—-54+18a =0

=>u0a="7

Let P=(3A—-5,A—4, -2\A+7)
Direction ratioof PQ (3A—1,A—1, —2A + 5)
But PQLZ,
=23B3A—-1)+1:-(A—1)—2(—2A+5)=0
=>A=1

P(=2,-3,5)=]a|+|b|+]|c| =10

Question86

Let the plane P: 4x — y + z = 10 be rotated by an angle ; about its line of

intersection with the plane x+y -z = 4. If a is the distance of the point
(2, 3, —4) from the new position of the plane P, then 35a is equal to
[12-Apr-2023 shift 1]

Options:
A. 90

B. 105
C. 85

D. 126

Answer: D

Solution:

Solution:

Let equation in new position is
(Ax—y+z—-10)+A(x+y—2z—-4)=0
44+2)—-1-(-14+0N)+1-(1-2)=0
=>A=-9

So equation in new position is
—5x—-10y+10z+26 =0

54

15

> =




Question87

Let the equation of plane passing through the line of intersection of the
planesx+2y+az=2andx-y+z=3be 5x —-11y+ bz = 6a - 1. For
c € Z, if the distance of this plane from the point (a, —c, c) is %, then

a+b s
— is equal to

[13-Apr-2023 shift 1]

Options:
A -4
B. 2
C.-2
D.4

Answer: A

Solution:

Solution:
(x+2y+az—-2)+Ax—y+z—-3)=0
1+A _ 2—XA_ a+A_ 2+3A

5 -1~ Db ~ 6a-1

=—%,a=3,b=1

2 _ | 5a+1llc+bc—6a+1
va V25 + 121 + 1

Question88

The distance of the point (-1, 2, 3) from the plane 7 - (? — 27+ 3§) =10
parallel to the line of the shortest distance between the lines

r= (1) +al2T+%) anaz = (27 =7) +plF =7 + %) is
[13-Apr-2023 shift 1]

Options:
A.2V5

B. 3V5
C.3V6

D. 2v6
Answer: D

Solution:



Solution:
letL :T=(1-3)+al27 + %)

1
LZ:?=(2{1\—3)+11(/'1\—3\+§)
5 i j k
n= 2 0 1

1 -1 1
B=1-j -2k

P(=1, 2, 3)

l
Q
(X, ¥, 2)

Equation of line along shortest distance of L, and L,
x+1_y—-2_2z-3
1 -1~ =2
»(x,v,2)=(r—1,2—-r1,3-2r)
=2(r—-1)-2(2-1r)+3(3-2r) =10
>2r=-2
=Qkx vy 2) =(=3,4,7)
=>PQ=V4+4+16 = 2V6

=T

Question89

Let the image of the point ( 2, 3, %) in the plane x -2y +z -2 = 0 be P.

If the distance of the point Q(6, -2, a), a > 0, from P is 13, then a is
equal to .
[13-Apr-2023 shift 1]

Answer: 15

Solution:
Image of point ( % % %)

5 8 8
x-3 y-3 z——_-Q(1x§+hmx§+1x§—2)

1 —2 1 12+ 2% 412

wx=2,y=1,z=3
132 =(6-2)%+ (=2 —=1)% + (a = 3)?
=(a—3)2 =144 = a = 15(a > 0)

Question90



The plane, passing through the points (0, -1, 2) and (-1, 2, 1) and
parallel to the line passing through (5, 1, —=7) and (1, -1, —1), also
passes through the point

[13-Apr-2023 shift 2]

Options:

A. (0, 5, =2)
B.(=2,5,0)
C.(2,0,1)
D.(1,-2,1)
Answer: B
Solution:

Plane passing through (0, —1, 0) and (—1, 2, 1)
Then vector in plane (=1, 3, —1) vector parallel to plane is (4, 2, —6)

/N /N N\

i j k
Normal vector to plane (n) = -1 3 -1
4 2 -6

= i(16) — j(10) + k(—14)
n=(85,7)
Equation of plane
8(x—0)+5(y+1)+7(z-2)=0
=28x+5y+7z=9
From given options point (=2, 5, 0) lies on plane.

Question91l

The line, that is coplanar to the line **3 = Y=1 = 222 jg
[13-Apr-2023 shift 2]

Options:
x+1 _ y—-2 _ z-5
A. -1 - 2 T 5
x+1 _ y—2_ z—-5
B. 1~ 2 5

C x—1_ y—-2 zZ—5

D x+1 _ y—2 z—5

-1 2 4

Answer: A

Solution:



Condition of co-planarity

X—X a; @

Y2 =V:1 by by =0

Z721 G G
Where al, b1, c1 are direction cosine of 1% line and a2, b2, c2 are direction cosine of 2" line. Now. Solving options
Point (-3, 1, 5)& point (-1, 2, 5)
-3 1 5
1 2 5
-2 -10
—=3(5) = (10) + 5(—1 + 4)

=-15-10+15=-10
(2) point (-1, 2, 5)

(1)

-3 1 5

-1 2 5

-2 =10
= 3(5) = (10) + 5(1 + 4)
—-25+5=0
(3) point (-1, 2, 5)

-3 1 5

-1 2 4

-2 =10

—3(4) — (8) + 5(1 +4)
—-12-8+25=5
(4) point (-1, 2, 5)

-3 15
-1 2 5
4 10
—3(=5)—(—20) + 5(—1 —8)
154+20-45=-10

Question9?2

Let N be the foot of perpendicular from the point P(1, —2, 3) on the line
passing through the points (4, 5, 8) and (1, —7.5). Then the distance of
N from the plane 2x—-2y+z+5 =0is

[13-Apr-2023 shift 2]

Options:
A.6
B.7
C.9
D.8

Answer: B

Solution:



N(£+1,4¢—-7,£+5)

-
PN = (A 4A -5, A+ 2)

>
PN.<1,4,1> =0
=2>A+16A-20+A+2=0

=>A=1

N(2, -3, 6)

Distance of N from 2x — 2y +z+5=0s
2(2) —2(=3)+6+5

d=

V22 4 (=2)* + (1)
|37

Question93

Let the foot of perpendicular of the point P(3, —2, —9) on the plane
passing through the points (-1, -2, -3), (9, 3, 4), (9, -2, 1) be
Q(a, B, y). Then the distance of Q from the origin is

[15-Apr-2023 shift 1]

Options:
A. V29
B. V38
C. V42

D. V35

Answer: C

Solution:

P(3, =2, —9)
Equation of plane through A,B,C.

x+1 y+2 z+3
10 5 7 =0

10 0 4
2x+3y—5z2—-7=0
Foot of I' of P(3, —2, —9) is
x—-3_y+2_z+9_  (6-6+45-7)

2 3 =~ -5 4+9+25
X—3=y+2=z+9=_1

2 3 -5




Q(]-r _5! _4) = ((x'l B' V)
0Q = Va2 +p%+y? =va2

Question94

Let S be the set of all values of 2, for which the shortest distance

between the lines *>2 = Y3 = 2+ and XEA = L = ZBGis 13 . Then
> A| is equal to

0 4
8
AES

[15-Apr-2023 shift 1]

Options:
A. 302
B. 306
C. 304
D. 308

Answer: B

Solution:
Solution:
0 4 1
3 -4 0 I
. 20 3 -—12
Short test distance =
T 7 k
o 4 1 ||
3 -4 0
13 = |153 + 8\
14T +35 - 12k]
_ [153 + 82

13
| 153 + 82| = 169
153 + 8\ = 169, —169

Question95

If the line x = y = z intersects the line
xsin A + ysin B + zsin C — 18 = 0 = xsin 2A + ysin 2B + zsin 2C - 9, where

A, B, C are the angles of a triangle ABC, then 80 ( sin Zsin Zsin %) is

equal to
[15-Apr-2023 shift 1]



Answer: 5

Solution:

sinA+sinB+sinC = E

X
sin 2A + sin 2B + sin 2C = %
. sin A + sin B + sin C = 2(sin 2A + sin 2B + sin 2C)
4cosA/2cosB/2cosC /2 = 2(4sin Asin Bsin C)
16sinA/2sinB/2sinC/2 =1

Hence Ans. = 5.
Question96
Let the plane P contain the line 2x+y—-z-3=0=5x-3y+4z+ 9 and
be parallel to the line *:2 = 2-Y = 2=’ Then the distance of the point
A(8, —1, —19) from the plane P measured parallel to the line

X = Y22 = 22Zjg equal to

[15-Apr-2023 shift 1]

Answer: 26

Solution:

Plane =P, =AP,=0
2x+y—-—z—-3)+Abx—-3y)+4z+9)=0
BA+2)x+(1-3AN)y+(4r-1)z+92-3=0
- -

n-b =0 where b(2,4,5)

200+ 2)+4(1-37A)+5(4Ar-1)=0

y

6

Plane 7x+9y—-10z—-27 =0

) A(8.-1-19)
\ €«—— e [,

\ s
n

N B

Equation of line AB is
x-8_y+1_ Z+19=)\
-3 4 12
Let B=(8—-3A, —1+4A, =19+ 12A) lies on plane P
S 7(8—=3A) +9(4A - 1) —10(12A - 19) = 27
A=2
. Point B = (2, 7, 5)




AB = {62 +8%+24° =26

Question97

If the shortest distance between the lines *>1 = Y2 = 2-3 gnd

2 3 A
122 Y2 = 220g \/1—5: then the sum of all possible value of 2 is :

[24-Jun-2022-Shift-2]

Options:
A. 16
B.6
C.12

D. 15

Answer: A

Solution:

—_— A A M

Let 3] = E'_ZJ'—E'k
—_— A A A
@y =2i+4j+5k
ey M A A e A A M
p=2i+t3j+Ak g =i+4+5k

Gl e : M A A
WP % g =(15-40)i — (10 - )7 = 5k

3 A N
g s
HQ_ alzi—gj—ﬂ{

~ Shortest distance

(15—-40)—2(10— )~ 10 1

Vis—ani=(o-aF+251 V3

=3(5 - 207 = (15— 440 = (10— 1)* + 25
=517 —804+275=0

= 5um of values of A= E—P =16
a

Question98

Let the points on the plane P be equidistant from the points (-4, 2, 1)
and (2, —2, 3). Then the acute angle between the plane P and the plane
2x+y+3z=1is

[24-Jun-2022-Shift-2]

Options:

II
A. &



AN

C.

wlA

D. 1
Answer: C
Solution:
Let P(x, . z} be any point on plane P,
Then (x—4F —(v— 2P~ (-1 =Gx-2F+(+2F +(z -3
=12x—3y—-4zr+4=0
=3x—2y+tz+1=0
And Py :2x+y~3z=0

. angle between P, and P,

cos & =243 ===
14 3
Question99

Let Q be the mirror image of the point P(1, 0, 1) with respect to the
plane S: x+y+ z = 5. If a line L passing through (1, —1, —1), parallel to

the line PQ meets the plane S at R, then QR2 is equal to :
[25-Jun-2022-Shift-1]

Options:
A 2

B.5

C.7

D. 11

Answer: B

Solution:

Solution:



As Lisparallel to POdrsof Sis {1, 1.1}

.
1 1

Paint of intersection of L and S be 4

S+ D)+(A-1)+(1-1)=58

=i=2

“R=(3.1.1)

Let Q(a. 8. 7)

swml @ god 263
1 1 1 3

=0=(3.2.3)

(QRF =0~ (1)~ (2" =5

Question100

Let the lines
L,:7=2ali+2 +3widehatk), 2 e R

L,:7= (3+ 33+widehatk) +11(g ++ 5widehatk); pER
intersect at the point S. If a plane ax + by — z + d = 0 passes through S
and is parallel to both the lines L, and L,, then the value of a+b +d is

equal to
[25-Jun-2022-Shift-1]

Answer: 5
Solution:

As plane is parallel to both the lines we have d.r's of normal to the plane as =7, -2, -1=

AA

i j widehatk o
from | | 5 3 =7i— j(2)+ widehat i{—1)
1.1 5

A A M
Also point of intersection of lines is 27 —4;7 — 6k

-« Equation of plane is

Tx—2)-2v—4H—1{z—6)=0

Question101



Let p be the plane passing through the intersection of the planes

T - ($+33_f{) =5and - (2€—3+1A<) = 3, and the point (2, 1, —2). Let the

position vectors of the points X and Y be i —2j +4kand 5i - + 2k
respectively. Then the points
[25-Jun-2022-Shift-2]

Options:

A.X and X +Y are on the same side of P
B.Y and Y — X are on the opposite sides of P
C.X and Y are on the opposite sides of P
D.X +Y and X —Y are on the same side of P

Answer: C

Solution:

Solution:

Let the equation of required plane
n:(x+3y—z-5)+A2x—-y+z-3)=0
(2,1, =2) liesonitso, 2+ A(-2)=0

Hence, m:3x+2y—-8=0
.'.Hx — _9’ Hy = 5, Hx+y= 4
I =—-22and =6

X—-Yy y—X
Clearly X and Y are on opposite sides of plane 1

Question102

1
w2
respectively, and I, be the line in zx-plane with x and z intercepts - %

Let I, be the line in xy-plane with x and y intercepts % and

and - % respectively. If d is the shortest distance between the line I,

and I,, then d?is equal to
[25-Jun-2022-Shift-2]

Answer: 51

Solution:

Solution:

X - =




=L=E H
or T " 0 (i)
Equation of L,
1
X+§=X=E ...... (ii)
-6v3 0 8
—
- -
d = c—2a) (bxd)
- >
b xd

(i?)-(4v§§+4§+3\/&)

“4@)2 + 4% + (3V6)?

_ V2 _ 1
V32 +16+54 V51

d?=51

Question103

If the two lines 1, : 222 = Y*l, 7=2and1l,: ;1= %3 = 235 gre

perpendicular, then an angle between the lines I, and

 1-x _ 2y—-1 _ z s,
].3- 3 — _4—4].Sc

[26-Jun-2022-Shift-1]

Options:

-1( 29
A. cos ( T)

-1{ 29
B. sec ( T)

-1 2
C. cos ( E)

1 2

D. cos ( m)
Answer: B
Solution:

~L, and L, are perpendicular, so
3x1+(-2)( £} +0x2=0

=a=73

Now angle between 7, and I ,,

1(-3)+ 2(-2)+ 2(3)

cosf = =
vj—%—-'k 5-2-16
Scosf= = = f=cos | 2. =sec”!( 299
. 79/ L 7/

h..'-l[é|t_:-



Questionl104

Let the plane 2x + 3y + z + 20 = 0 be rotated through a right angle about
its line of intersection with the plane x — 3y + 5z = 8. If the mirror image

of the point ( 2, — %, 2 ) in the rotated plane is B(a, b, c), then :
[26-Jun-2022-Shift-1]

Options:
a_b_ c
A g= 57 3
a_b_ c
B'Z_ 57 =2
a_ b _ ¢
C‘8_ -5 4
a_b_c¢
D.2=35=3

Solution:

Consider the equation of plane,
Pi(2x+3v+z+ 20+ A(x—3y—5z—-8)=0
Po(2-Ax-303-3p—1(1+-51z+(20—-841=0
« Plane P is perpendicularto 2x—3v+z+20=0
50,4-21+9-91+1+351=40

=A=7

P Ox—18y+36z—-36=0

orP:x—2y+4:z=4

If image of RE e % 211 in plane P is (a. . c) then

1

I:-"__
d—% 2. g2
1 -2
N {j—l
2 | ':_2

andLT1—3( )—:u — =4

: 5 )
Clearly a = ibz 2ande=- =

3 & 3



Question105

If the plane 2x + y — 5z = 0 is rotated about its line of intersection with
the plane 3x —y + 4z — 7 = 0 by an angle of 7, then the plane after the

rotation passes through the point :
[26-Jun-2022-Shift-2]

Options:
A.(2,-2,0)
B.(=2,2,0)
C.(1,0,2)
D.(-1,0, =2)

Answer: C
Solution:

Pyt dxty—52=0.P3x—yt4z—7=0
Family of planes P, and P,

P P +AP,

AP 2+3 0+ (1 - Ap+(—5+4l)z—FA=0
PP,

A+ edl+1-A+25-201=0

A=2

“P8x—y+32-14=0

It passes through the point (1, 0, 2)



Question106

If the lines T = (£—3+1A<) +2\(33—1A<) and T = (ag—f) +11(2?—31A€) are co-
planar, then the distance of the plane containing these two lines from
the point (a, 0, 0) is :

[26-Jun-2022-Shift-2]

Options:

A.

©IN

[n

B.

—_
[EN

4
C. 17

D. 2

Answer: B

Solution:

Solution:

-+ Both lines are coplanar, so

a1 @0 =1
W Bl =
2 0 -5
=@ = E
3

Equation of plane containing both lines

g3 ptie—=]
0 3 —1 =0
2 0 =3

=09 +2y+6z=13
So, distance of |: % 0, tZI%] from this plane

9
e e

V31 +4+36 11



Question107

If two straight lines whose direction cosines are given by the relations
l1+m-n=0,31%2+m?+cnl =0 are parallel, then the positive value of c
is :

[27-Jun-2022-Shift-1]

Options:
A. 6
B.4
C.3
D. 2

Answer: A

Solution:

l+m—-n=0=n=1+m

3124+ m?+cnl =0

31°+m?+cl(l +m)=0

=(3+c)12+clm+m2=0

=3+ 1—)2+c(1—) +1=0
m m

. Lines are parallel

D=0

c*—4(34+¢c)=0

c—4c—-12=0

(c—4)(c+3)=0

c=4(asc>0)

Questionl108

Let the mirror image of the point (a, b, c) with respect to the plane
3x -4y +122z+19=0be (a—-6,B,yv). Ifa+b+c =5, then 78 -9y is
equal to

[27-Jun-2022-Shift-1]

Answer: 137

Solution:



x—a_y—-b_z-c_ —-2Ba-4b+12c+19)

3 -4 12 32+(_4)2+122
Xx—a_y=-b_z-c_ —6a+8b—-24c—38
3 -4 12 169

(x,y,z)=(a—6,B,v)
(a—6)—a= B—b= y—c _ —6a + 8b — 24c — 38
3 -4 12 169

—B__4b=—2:>[3=8+b

Y-—c_ _ = _
o = 2=2y=-24+c
—6a+ 8b —24c— 38 _
169 -
=3a—4b + 12c = 150
a+b+c=5

-2

3a+3b+3c=15

Applying (1) - (2)

—7b+9c =135

7b —9c =-135

7B -9y =7(8+b)—9(—24 +¢)
=56+ 216+ 7b — 9c
=56+216—-135=137

Question109

Let the foot of the perpendicular from the point (1, 2, 4) on the line

XZZ = y; 1 = Zg ! be P. Then the distance of P from the plane

3x+4y+ 122+ 23 =0 is
[27-Jun-2022-Shift-2]

Options:

A.5

Answer: A

Solution:

CX+2 _y—=1_z+1 _

L: i =5 =3 = t

letP=(4t—-2,2t+ 1, 3t—-1)

'P is the foot of perpendicular of (1, 2, 4)

544t —-3)+2(2t—-1)+3(3t—=5)=0

=220t =29=t=1

~P=(2, 3, 2)

Now, distance of P from the plane

3x+4y+ 122+ 23 =0, is
6+12+24+23 | _ 65 _

VO+ 16 +144 | 13

5




Questionl110

The shortest distance between the lines *>2 = Y2 = 2=l and
x+3 _ y—6 _ z—5 =
2 — 1 = 318

[27-Jun-2022-Shift-2]
Options:

A 18
V5

B. 22
3v5

Cc. A6
3v5

D. 6V3

Answer: A

Solution:

Solution:
L - x=3_y—-2_1z-1

1= 2 3 -1
. X+3_y—-6_2z-5

202 1 3

L

ANNA
Now, B X (_1) = ‘beginarraycccij k
23 -1

A A A
21 3endarray-| = 10i — 8j — 4k

- - A A A
and a, —a, = 6i —4j —4k
60+ 32 +16 | _ 108 18

V100 + 64 + 16

V180 Vv

Questionl1l1l

If two distinct point Q, R lie on the line of intersection of the planes
—-x+2y—z =0 and 3x — 5y + 2z = 0 and PQ = PR = V18 where the point
P is (1, —2, 3), then the area of the triangle PQR is equal to
[28-Jun-2022-Shift-1]

Options:
9 —
A. §V38
4 —
B. §\/38

8 —
C. g\/38

152
D. \/ =3



Answer: B
Solution:

P(ll _ZF 3}

Q Tle, a, a)
LineLisx=y=1z

- (/\ A I\)
PQ-li+j+k/ =0
=2a-3)+a+2+a—-1=0

=><x=—so,T=(

W
W
wIiN

-

Questionl1122

The acute angle between the planes P, and P,, when P, and P, are the

planes passing through the intersection of the planes

5x+ 8y +13z—-29 =0and 8x - 7y + z - 20 = 0 and the points (2, 1, 3)
and (0, 1, 2), respectively, is

[28-Jun-2022-Shift-1]

Options:

A.

wile

B.

AN

C.

o] =]

I1
D. 5

Answer: A

Solution:

Family of Plane's equation can be given by
(5+8A)x+(8—=7A)y+ (13+2A)z—(29+20A) =0
P, passes through (2, 1, 3)



=(10 + 16A) + (8 = 7A) + (39 + 3A) — (29 +20A) = 0
=2—-8A+28=0=1A=

[NSIEN|

d.r, s of normal to P,
—33 33 1

33 52 9 or 1.1 1)

P, passes through (0, 1, 2)

=28—-7A+26+2A—-(29+20A) =0

=25—-25A=0

-1

=)A= 5
d.r, s of normal to P,

(222 %) or 1,1,2)

Angle between normals

(=154 12) (245 ak)

N =

_ V172
V3
2
1-L41
cosO = 2 = %
-3
Questionl113

Let the plane P: -3 = d contain the line of intersection of two planes
T - (Q +3i - 1A<) =6andT- (—Gg + 5] — 1A<) = 7 If the plane P passes through
the point ( 2, 3, % ) , then the value of |1§—§|2 is equal to
[28-Jun-2022-Shift-1]

Options:

A. 90

B. 93

C. 95

D. 97

Answer: B

Solution:

P,:x+3y—-z=6

P,:—-6x+5y—z=7

Family of planes passing through line of intersection of P, and P, is given by
X(1=6A)+y(3+5A)+2z(-1—-A)—(6+7A) =0

It passes through (2, 3, %)

So, 2(1 —6A) + 3(3 + 5A) + %(—1—2x)—(6+72x)=0
1 A

=22 —12A+ 9+ 15A — 5~ z—6—7?&=0
9 9A _ _



Required plane is
—-5x+8y—-2z-13=0

or 2-l—5i+8]—2k) =13

133> _ 13% |= 2 _
di*> (13)° h=93
Questionl14

Let the plane ax + by + ¢z = d pass through (2, 3, —5) and is
perpendicular to the planes

2x+y—-5z=10and 3x+5y—7z=12.1If a, b, ¢, d are integersd > 0
and gcd (Jal, | b]|,]|c]|,d) =1, then the value of a + 7b + ¢ +20d is
equal to :

[28-Jun-2022-Shift-2]

Options:
A. 18
B. 20
C.24
D. 22

Answer: D

Solution:

Equation of pane through point (2, 3, —5) and perpendicular to planes 2x +y—5z =10and 3x+ 5y =7z =12 is

x—2 y—3 z+5
2 1 -5
3 5 -7

. Equation of planeis (x — 2)(=7 + 25) — (y — 3)

(=14 +15)+(z+5)-7=0

S18x—-y+7z+2=0

=218x—y+7z=-2

S=18x+y—T7z=2

On comparing with ax + by +cz=d whered>0isa=-18,b=1,c=-7,d=2

sa+7b+c+20d =22

=0

Questionl15

Let the image of the point P(1, 2, 3) in the lineL: *2° = Y -1 = Z-2 he Q.

Let R(a, B, y) be a point that divides internally the line segment PQ in
the ratio 1 : 3. Then the value of 22(a + B + y) is equal to___
[28-Jun-2022-Shift-2]

Options:



Answer: 125

Solution:

The point dividing PQ in the ratio 1 : 3 will be mid-point of P& foot of perpendicular from P on the line.
. Let a point on line be A
Xx—-6_y—-1_ z—2=}\

3 2 3
=P(3A+6,2A+1, 3\ +2)
as P is foot of perpendicular
(BA+5)3+(2A—-1)2+(3A—-1)3=0
=222A+15-2-3=0

Mid-point of PP =

(82,28 0) _yp
=\ 22" 220 22/ =% by
=22(, B, y) = 62 + 23 + 40 = 125

Questionl16

If the mirror image of the point (2, 4, 7) in the plane 3x -y + 4z =2 is
(a, b, c), then 2a + b + 2c is equal to:
[29-Jun-2022-Shift-1]

Options:
A. 54

B. 50

C. -6

D. —42
Answer: C

Solution:

Solution:
We know mirror image of point (x;, y;, z;) in the planeax+ by +cz=d
X—-%X y-y, z—-2z; —2(ax;+by, +cz,—d)

a b~ ¢ = a’+b* + c?
Here given point (2, 4, 7) and plane 3x —y + 4z = 2 then mirror image is
x=2_y—-4_2z-7_ -2(6-4+28-2)

3 -1 4 9+1+16
=>x—2=y—4=z—7=_@
3 -1 4 13
iy — _ 928 _
X=T13Te
_ 80 _
y=13=b
=—£=C
13

~2a+b+2c



(58}, 80, ,(_21

_2( 13)+13+2( 13

_ -116+80-42 _ =78 _
13 13

Questionl117

Let d be the distance between the foot of perpendiculars of the points
P(1, 2, —1) and Q(2, -1, 3) on the plane —x+y+z = 1. Then d?is equal
to_

[29-Jun-2022-Shift-1]

Answer: 26
Solution:

Foot of perpendicular from P

x—1_y—-2 _ _z+1 _ —(-14+2-1-1)
-1 1 - 1 3

~p=(2 1 22

P=133 73

and foot of perpendicular from Q

x—2 _y+1_z—-3_ —(-2-1+3-1)
-1 1 1 3

T 5 =2 10
~Q=(3 3 7
PQ = {(1)*+(3)*+(4)°* =d =26
=d? =126

Questionl118

LetP :T- (23 +— 31A<) = 4 be a plane. Let P, be another plane which

passes through the points (2, -3, 2), (2, -2, —3) and (1, —4, 2). If the
direction ratios of the line of intersection of P, and P, be 16, «, B, then

the value of a + B is equal to
[29-Jun-2022-Shift-1]
Answer: 28

Solution:

Direction ratio of normal to Pls <2,1, -3>



A n A
1 J k A A A
and that of P, = 0 1 -5 = —5i — j(=5) + k(1)
-1 -2 5
i.e.(—5,5, 1>
d.r's of line of intersection are along vector
oA A
1 J k A A A
2 1 =3 = i(16) — j(—13) + k(15)
-5 5 1

i.e. <16, 13, 15>
So+pB=13+15=28

Question119

Let *22 = Ytl = z*3]je on the plane px — qy + z = 5, for some p, q € R.

The shortest distance of the plane from the origin is :
[29-Jun-2022-Shift-2]

Options:

3
A-\/m

5
B-\/m

Solution:

Solution:

(2, —1, —3) satisfy the given plane.

So2p+qg=8

Also given line is perpendicular to normal planeso 3p+2q—-1=0

=p=15,q=-22

Eqg. of plane 15x — 22y +z—-5=0
6

its distance from origin = — =
an = 1o J

5
142

Question120

Let Q be the mirror image of the point P(1, 2, 1) with respect to the
plane x + 2y + 2z = 16. Let T be a plane passing through the point Q and

contains the line 7 = —k + 2 (2 +i+ Zf:) , A € R. Then, which of the
following points lies on T ?
[29-Jun-2022-Shift-2]



Options:

A.(2,1,0)
B.(1,2,1)
C.(1,2,2)
D. (1, 3, 2)

Answer: B

Solution:

Solution:
Image of P(1,2,1)inx+2y+2z2—-16=0

is given by Q(4, 8, 7)

Xy z+1
Eg. of plane T = 4 8 6 =0
11 2

=22x—z=1s0B(1, 2, 1) lies on it.

Questionl121

Let a line having direction ratios 1, —4, 2 intersect the lines

227 = v=1l= 2+23pd = Y7 = Zat the points A and B. Then (AB)” is
equal to__

[24-Jun-2022-Shift-1]

Answer: 84

Solution:

Let A(32+7. -2+ 1.A-2)and BQu. 3u~7. 1)

S0, DRsof ABoc 34— 2u+7 —(A+3u+6) Al—u—2

Clearly

3=2u+T _ A+3ut6_ A—u-2
4 1

=51-3u=-16

And A-5u=10

From (i) and (i) we get A=—3. u=-3
S0, Ais(-8.6,-NandBis (-6,-2.-3)

AB="1164+16 = (4B =84




Questionl122

Let a be the angle between the lines whose direction cosines satisfy the
equations I + m — n = 0 and I2 + m? — n? = 0. Then, the value of
sin*a + cos*a is
[25 Feb 2021 Shift 1]
Options:

3
A 3

B.

oolw

C.

[ee] &)}

1
D‘§

Answer: C

Solution:

Given,l +m—n=20... (i)
andI?4+m?—-n’*=0 ... (i)
On squaring Eq. (i), we get
(1 +m)?=n’

= 12+m?+2lm=
From Eqgs. (ii) and (ii
I2+m?-n?=0
I+ m?+2lm =n?

n? ... (iii)
i),

—n?-2lm = —n?

=2 2lm=0=Im=0

=2 ]I =0o0orm=0
CaseIWhenI =0

=2 0+m—-n=0

> m=n

and 12+ m?+n?=1

> m’+m?=1["n=mandl =0]

2
1
m==*-—=n
V2
1 1 -1 -1
I,Hl,n= O,—_,—_ or 0,—_,—_
( ) V2 \/2) ( % v
Case ll Whenm =0
then,l1 +m—-n=20
> I =nandl?+m?+n®=1
["n=1 andm=0]
> 1°+0+1%=1
1
I=%—=— ["n=1landm=0
V2 [ ]
1 1 -1 -1
= .. I,m,n= __,0,__ or —_,0,—_
(omm = { 7.0 ) or [ 70 75
1 1 1 1
a=10, =, =) andb = —, 0, —=
~a= | V2 \/2) V2 vz)
b 1
Then cosa = a = =
_lal [b] 2
sma=i‘/



Now, cos*a + sina =

I
>l
I
oolul

—
cn|’_‘
—_

ol

Questionl123

A line '1 ' passing through origin is perpendicular to the lines
1,:r=(3+t)+(—1+2t) + (4 + 2t)k

1,:r(3 +2s)i + (3 + 25)] + (2 + s)k
If the coordinates of the point in the first octant on ' I, ' at a distance of
v17 from the point of intersection of '1 ' and ' 1, 'are (a, b, c), then

18(a + b + ¢) is equal to ........... .
[25 Feb 2021 Shift 2]

Answer: 44

Solution:

x—3_y—3_z—4_
LetL, = T ) = u (say)

= Direction ratiosof L, =1, 2, 2
x—3_y—3_ z—-2
L= =5-="%5"=7

Direction ratios of L, = 2, 2, 1
Line L passing through origin is perpendicular to L, and L,.
Hence, direction ratios of L is parallel to (L; X L,).
= (-2,3, -2)
; X_ YV _zZ_

Equation of L = 5= 3=5°= A (say)
Solve L and L;, we get
(2N, =3A,27A) =(un+3,2pn—-1,2p +4)
Gives, A=1,p=-1
So, intersection point P(2, —3, 2).
Let Q(2v + 3, 2v + 3, v + 2) be required point on L,.
Now, PQ = V17 (given)

Now, PQ = V17 (given)
PQ = {(2v+1)°+ (2v+ 6)* + (v)?

=v17
>02v+1)> + (2v+6)*+v?* =17 (squaring on both sides)
= 9v*+28v+20=0

—-10
9

=V (say)

—

On solving, we get v = —2 (rejected), —— (accepted)
ois (7 7 8
“Qis g 5 g

-'-18(a+b+c)=18( %+ %+ g) =44

Questionl124

The equation of the line through the point (0, 1, 2) and perpendicular to



. x—1 _ y+1 _ z—1 =
the line == === “—is

[25 Feb 2021 Shift 1]

Options:

C. 3= % - Z—_32

Answer: D

Solution:

Solution:

Given, line= X1 - Y+1_ 2=1_; (e

2 3 -2

Any point on this line is B(2A + 1, 3A — 1, —2A + 1) and direction ratios of this line = (2,3, -2) =d;
Let given point be A(0O, 1, 2).
Then direction ratio of
AB=(2A+1,3A-2,-27A-1)=d,
" Both lines are perpendicular to each other.
wd;-d,=0
2QA+1)+3(3B3A-2)—-2(-22-1)=0
= AA+2+9A-6+42+2=0
= 170 =2
AA=2/17
. Direction ratio of required line d, = (21, —28, —21)

=(3,—-4,-3)=(-3,4,3)
This line passes through A(O, 1, 2).

O_y—-1_12z-2

) . , _ X0 _
. Required equation of line = — =3 =

Question125

Let A be an integer. If the shortest distance between the lines
Xx—A=2y—-1=-2zandx=y+2A=z—-1AIis 2%, then the value of || is

[24 Feb 2021 Shift 2]

Answer: 1
Solution:

Given, equation of line =x— A =2y —1 =



- X—A_y-1/2_ z
] T -1
2 2
X—A_y-1/2 _ z
o 3T 1 T

Point on this line through which it passes is ()\, % 0 )

Equation of another line =x=y+2A=z—-2A
> Xoy=(E2N_zoh g
1 1 1
A point through which this line passes is (0, —2A, A).
Now, distance between two skew lines
_ @y —a;)-(b; X b))

b, X b, |

According to the question, — =

- |10A+3| =7
100+3 = %7

S 10M =4, -10
N =%and)\=—1
LA=-1

(A= % is not possible as A is an integer)

Hence, |A|=|-1]| =1

Questionl126

Let a, b € R. If the mirror image of the point P(a, 6, 9) with respect to

the line *>° = Y22 = 2=1js (20, b, —a — 9), then |a + b| is equal to

[24 Feb 2021 Shift 2]

Options:
A. 88
B. 86
C. 84
D. 90

Answer: A

Solution:

Solution:
Given, P(a, 6, 9)
. . x—3_y—2_z-1
Equation of line == "5
Image of point P with respect to line is point Q(20, b, —a — 9)

Mid-point of Pand Q = ( 2+20 6+b —a

2 2 "2
This point lies on line
a+20 6+Db —-a
2 3 _ 2 2 _ 2 !
7 5 -9

a+14= b+2= a+?2
14 10 18




a+14 _ a+2 b+2 a+2
= 12 - 718 ™ 45 T 18
Solving, we geta = —56, b = —32

. la+b|=|-56-32]| =88

Questionl27

Consider the three planes P, : 3x + 15y +21z2=9, P, :x-3y—-z =5 and
P, :2x+ 10y + 14z = 5 Then, which one of the following is true?
[26 Feb 2021 Shift 1]

Options:

A. P, and P, are parallel

B. P, and P, are parallel

C. P, and P, are parallel

D. P,, P, and P, all are parallel
Answer: B

Solution:

Solution:

Given, P, = 3x+ 15y + 21z =9
P,=>x—-3y-z=5
P;=2x+10y+ 14z =5

Consider plane P,, it can be written as

3x+ 15y +21z=9 or x+5y+7z=3
Again, consider plane P, it can be written as,

2x+10y+14z=50rx+5y+7z2=5/2
Hence, P, and P; are parallel.

Questionl128

If the mirror image of the point (1, 3, 5) with respect to the plane
4x — 5y + 2z = 8 is (q, B, vy), then 5(a + B + y) equals
[26 Feb 2021 Shift 2]

Options:
A. 47
B. 43
C. 39
D. 41

Answer: A



Solution:

Solution:
Given, point P(1, 3, 5) has the mirror image Q(a, B, y) with respect to plane 4x — 5y + 2z = 8
*F(1,35)

M
."r-

4x-5y+22-8

* Qo B.Y
Then, M be the mid-point of line joining point P and Q. and M lies on given plane.
Coordinates of M (a, b, c¢) are as follows

_oa+1 . _ B+3 . _ y+5
a= o b="FHre="5
** M lies on plane, then
4a —5b+2c =8

a+1 +3 +5 .

a( &2 L) -5(BE2) 4o 122) =8 . )
Also, PQ is perpendicular to plane
a—1_B—-3_ y—-5

4~ -5 2
= =42+ 1,p=3—-5Ay=22A+5.../(ii)
Use Eq. (ii) in Eq. (i), we get

=

=L (say)

2(4A+2)—5(6_257‘)+2}x+10=8
:8}\+4—15+%+2}\+10=8=}x=%
o 2 _ 13
.(x—4)\+1—4(§)+1— -

N =
|3

and y=5+2(

[$211S)
P

-'-5(a+B+v)=5(L;’+1+ %) =47

Question129

Let L be a line obtained from the intersection of two planes
Xx+2y+2z=6andy+ 2z = 4. If point P(«a, B, y) is the foot of
perpendicular from (3, 2, 1) on L, then the value of 21(a + B + y) equals
[26 Feb 2021 Shift 2]

Options:
A. 142
B. 68

C. 136
D. 102

Answer: D

Solution:



Given,x+2y+z=6... (i)

and y+2z=4... (i)

Puty = 4 — 2z from Eq. (ii) Eq. in (i), we get
x+8—-4z+z =6

=2x =—-2+4+3z

S XH2 o il

y =4-2z
y—4
-2
From Egs. (iii) and (iv), line of intersection of two planes is

Xx+2_y—-4_ z _ A

3 0 -2 1
Then, Direction ratios of PQ is
X—3A—4 -2\, z=A
(BA—=5, —2A+2,A-1)
(BA—=5, —2A+2,A-1)

e D = oo |

=

z...(iv)

P (xy2)
Since, PQ is perpendicular to the line, then
3(BA—5)—2(-22+2)+1(A-1)=0
10

. 16 8 10
“p( 23 2
Then, 21(a+p +vy) =21(1_76+g+¥

=21(3—74) = 3x34 =102

Question130

Let (2, 2, 1) be a point on the plane which passes through the point
(4, —2, 2). If the plane is perpendicular to the line joining the points

A 2 4\ .
(-2, -21,29) and (-1, -16, 23), then | &) - 2 -4is ...........

[26 Feb 2021 Shift 1]

Given (A, 2, 1) be point on the plane which passes through (4, —2, 2) and plane is perpendicular to line joining P and Q.

Answer: 8
Solution:
Solution:
P (=2, =21, 29)
Q (-1, -16, 23)

: |

i A2 1) -E'E'w._%B (4, -2 E]II.-"
f - I,'

Given, AB is perpendicular to PQi.e., AB-PQ =0



A A A
Now, AB =(4—A)i+(—2—2)j+(2—k
A A A
=(4-27)i-4j+k
A A A
PQ =(-1+2)i+(-16+21)j + (23 —-29)k
A A A
=i+5j—6k
A A A
=(4-2)i-4j+k
A A A
PQ =(-1+2)i+(-16+21)j + (23 -29)k
A A A
=i+5j—6k
Hence, AB-PQ =0

=(4-2)(1) +(=4)(5) +(1)(-6) =0
24-7A-20-6=0

> A=-22
2 _ 5 _
o (- ( 4] 1= [ 52)'- (x4

1 11 )_4
= 4-(-8)—-4=38

Questionl131

A plane passes through the points A(1, 2, 3), B(2, 3, 1) and C(2, 4, 2). If
0 is the origin and P is (2, —1, 1), then the projection of OP on this

plane is of length
[2021 25 Feb Shift 2]

Options:

Ay 2

Answer: B
Solution:
Solution:

Refer diagram, the normal vector be n and it is perpendicular to both AB and AC
AB X AC =n

Plane
Now, A(1, 2, 3), B(2, 3, 1) and C(2, 4, 2)

A A A
Then, AB=(2-1)i+(3-2)j+(1 -3)k
A A A
=i+j-2k
A A A
-1)i+(4-2)j+(2-3)k
A
AC =(2-1)i+(4



A A A
=i+2j—-k

A A A
ij k
NOW,ABXAC= 1 1 =2
1 2 -1
A A A
=i(-1+4)—-j(-1+2)+k(2-1)
A A A
=3i—-j+k

A A A
n =3i—-j+k
Let P be any point on normal vector and O be origin. Then refer the diagram, projection of OP on plane have length OM .

’,;‘5{2.—1_ 1]
x ™
.’/’
0 X
Flane
A A A A A A
OP =2i-j+kand n=3i—-j+k
OP.n = |OP||n]|cosH
6+1+1) =v4+1+1(V9+1+1)cosb
8 =vBVIlcosh=cosd = —oo
V66
Again, sin® = J%l gives |OM| =sin9-|OP|
= |OM| = {1-cos’0|OP]|

\/1_ %\/4+1+1 (use cose=8\/%)

\/2\/6

Question132

The vector equation of the plane passing through the intersection of the

planes r - (g+j +1A<) =1andr- (Q_ 23) = —2 and the point (1, 0, 2) is
[24 Feb 2021 Shift 2]

Options:

A.T- ($+73+31A<) = %

rl3i+ 7 4 3k) =7
c.r- a7} 43k) =7
D.r- (?—73+3f<) =7

Answer: C

Solution:



Solution:
Given, point (1, 0, 2)
Equation of plane =
A A A A A
r- (i+j+k) =1 and r- (i—2j) = -2
Equation of plane passing through the intersection of given planes is

A A A A A
[r- (i+j +k) —1] +)\[r- (1—2j) +2] =0
" This plane passes through point (1, 0, 2) i.e.,

A A
vector(i +2k)

A A A A A A A A A
a2k Gad et —adeallivok) (T-2)) 42l =0
= 3-1)+A(1+2)=0
=224+A%x3 =0

=>A =-2/3
Hence, equation of required plane is

[ (li\+j\+ll\<)—1]+(%2)[1‘-(,1\—23\)+2] =0

or ale-(1+f+k) -1l —2lr-(i-2f)+2] =0
or r-(g+73\+31§) =7

Questionl133

The distance of the point (1, 1, 9) from the point of intersection of the
x—3 vyv—4 _ z

line *22 = ¥-2% = 225 gnd the planex +y+z =17 is :

24 Feb 2021 Shift 1

Options:
A.2V19
B. 19v2
C. 38

D. V38

Answer: D

Solution:

Solution:

x=-3_y—-4_2z-5_
Let T = 5 = 5 t

=2>2x=3+ty=2t+4,z=2t+5

3+t+2t+4+2t+5=17
=25t=5=t=1
= Point of intersection is (4, 6, 7)
Distance between (1, 1, 9) and (4, 6, 7) is
J(4-1)72+(6-1)>+(7-9)°

=v9+25+4 =v38.

Questionl34

The equation of the plane passing through the point (1, 2, —3) and
perpendicular to the planes 3x+y—-2z=5and 2x-5y—-z =17, is



24 Feb 2021 Shift 1
Options:
A.3x—10y—-2z+11-0
B.6x—5y—-2z2-2=0
C.11x+y+17z+38 =0
D.6x—=5y+2z+10=0

Answer: C

Solution:

Solution:
Normal vector:

A A

i J k A A A
3 1 —2 | =-11i-j-17k
2 -5 -1

So, direction ratios of normal to the required plane are <11, 1, 17>
Plane passes through (1, 2, —3)

So, equation of plane :

11x-1)+1(y=2)+17(z+3)=0

=11lx+y+172+38 =0

Question135

Let the position vectors of two points P and Q be 3i —j + 2k and

i+ 2] — 41A<, respectively. Let R and S be two points such that the direction
ratios of lines PR and QS are (4, -1, 2) and (-2, 1, —2), respectively. Let
lines PR and QS intersect at T . If the vector TA is perpendicular to both
PR and QS and the length of vector TA is V5 units, then the modulus of
a position vector of A is

[16 Mar 2021 Shift 1]

Options:
A. V482
B. V171
C.V5

D. V227

Answer: B

Solution:



( A A /\) (/\ A /\)
P =13i—j+2k/ and Q= \i+2j -4k
Vor =(4,-1,2) and V 4(=2,1, =2)

( A A I\) ( A A /\)
Equation of line PR = \3i — j + 2k/ + A\4i — j + 2k

A A A A A A
Equation of line QS = (i+2j —4k) +p.(—21+j —Zk)
Let T be the point of intersection.
T =((3+4A, —1—1A, 2+ 21)
T=((1-2p,2+u —4-2yp)
3+4A=1-2p
= 2A+pn=-1.... (i)
—-1-A=2+n

From Egs. (i) and (ii),

A=2andp=-5

T =[3+4(2)], -1-(2),2+2(2)=(11, -3, 6)
Now, DC of TA will be V . x Vs

A AN A A A A
iljlk; _21 11 _2;41_1p 2| =Oi_4j _Zk

(11} =3} + 68) +x(—af — 2%

LTA: 111_3J+6k + X —4J—2k
LetA=_(11,—3—4x,6—2x)

TA=vV5

={(11- 11>+ (-3 -4x+3)*+ (6 —2x— 6)> = V5
=(4x)? +(2x)?=5=20x>=5

2 1 1
= X" = 4=X—i 5
A=[11,-3-4(1/2),6—-2(1/2)]
A=(11, -5, 5)
Or
A=1[11, -3+4(1/2),6+2(1/2)]
A=(11,-1,7)

Al = {117+ 52+ 5% or
= |Al = {112+ 12+ 72
> |A| =V171 orvi71
|A| =V171

Question136

If the foot of the perpendicular from point (4, 3, 8) on the line
L, : === y-2= 2-b 1 % Qijs (3, 5, 7), then the shortest distance

1 3 4 7
between the line L, and line L, :

X —

—2 is equal to

[16 Mar 2021 Shift 2]
Options:

A. 172

B. 1V6

C.V2/3

1
" V3




Answer: B

Solution:
Solution:

x—a_y—-2_1z-b
L= 3 )
Foot of perpendicular from A(4, 3, 8) to L, is B(3, 5, 7).
AB = OB - 0OA

( A A I\) ( A A I\)

=\13i+5j+7k/ —14i +3j + 8k

A A A
=-i+2j—-k

Now, AB is perpendicular to direction cosine of L,,
A A A A A A

So, (—i+2j—k)-(i+3j+4k) =0

= —14+46-4=0=1=2

As, (3,5, 7) lieson L,,

3—a_5-2_7-b

2 3 4

3—a=2

So,a=1,7-b=4

So,b=3
x—1_y—2_z-3

L= =5"==3"=71
_x—-2_y—4_2z2-5

and L, = 3 =2 5

. Shortest distance will be along common normal.

AN ANA

So, common normal = | | ik 2.3, 4: 3, 4, 5|

A A A A 1( A A I\)
> n=-i+2j—-k=>n= 75 -i+2j-k
A A A A A A A
Shortest distance will be the projection of(2 — 1)i + (4 — 2)j + (5 = 3)k or i + 2j + 2k along n
TR (L ) R e S
Y I e . el L 4-2_ 1
) V6 V6 V6
Question137

Let P be an arbitrary point having sum of the squares of the distance
from the planesx+y+z=0,Ix-nz=0andx-2y+z=0,equalto 9.
If the locus of the point P is x% + y2 + 7% = 9, then the value of I — n is
equal to

[17 Mar 2021 Shift 2]

Answer: 0

Solution:

Let P = (o, B, V)
Distance of point P from the planex+y+z =0 s
x+B+vy
V3
Distance of point P from the planelx —nz =0 is



_ la—ny
V1% + n?
and distance of point P from the planex -2y +z =0 s
_ a—2B+y
V6
According to the question,

2 _ 2 _ 2
(0(+B_+y + Ix nz) +((x 2E+y -9
\/3 ‘/IZ+1’12 \/6
.. Locus is
(x+y'+z)2_|_(lx—nz)2 (X—2y‘+z)2=9
3 12 +n? 6

1 12 1 n’
:)XZ( §+ m) +y2+22( §+ m) +XZ(1— 122-1|_nn2) =0
Comparing it with the given equation of locus, we get
2ln =12+ n?
- (I1-n)?’=0
=21 -n=0

Questionl138

Let the plane, ax + by + cz + d = 0 bisect the line joining the points
(4, -3, 1) and (2, 3, —5) at the right angles. If a, b, ¢, d are integers,
then the minimum value of (a®> + b2+ 2 +d?) is .........

[18 Mar 2021 Shift 1]

Answer: 28
Solution:

LetP = (4, -3, 1)
and Q = (2, 3, =5)

P (4, -3, 1)

‘(3 (2, 3, -5)
. _P+Q
..M_—2

(442 -3+43 1-5
:M=( 2 ' 2 ' 2 )

= M =(3,0, -2)

Also, direction ratios of PQ ={4-2,-3-3,1+ 5}

= {2, -6, 6}

= Direction ratios of PQ = {1, —3, 3} = direction ratios of normal to the plane.
. Equation of the plane is

1x—=3)—-3(y—0)+3(z+2)=0

=2 x—3y+3z2+3=0

Comparing thisto ax + by + cz+d = 0, we get

a=1,b-3,¢c=3,d =3

. Minimum value of (a2 + b?+ c?+d?) =28




Question139

The equation of the planes parallel to the plane x — 2y + 2z — 3 = 0 which
are at unit distance from the point (1, 2, 3)isax+by+cz+d = 0. If
(b-d) =K(c—a), then the positive value of K is ......... .

[18 Mar 2021 Shift 1]

Answer: 4

Solution:

Equation of any plane parallel to the planex -2y +2z—-3 =0 s
Xx—2y+2z+ A= 0....(i)
Given, distance from (1, 2, 3) is 1.

1-2Xx24+2X3+A —1

V(12 + (=2)* + (2)°
= |A+3| =3
= A+3==%3
= A=0,-6
Consider, A = —6
-~ Equation of required plane is
Xx—2y+2z—-6=0
On comparing this equation to
ax+by+cz+d =0, we get
a=1,b=-2,c=2andd =-6
“ (b—d) =k(c—a)

S 4 =kx (1)
=>k=14
Question140

The equation of the plane which contains the Y -axis and passes through
the point (1, 2, 3) is
[17 Mar 2021 Shift 1]

Options:
A.x+3z=10
B.x+3z=0
C.3x+z=6
D.3x-z=0
Answer: D
Solution:

Equation of plane passing through a point (x,, y,, z,) is
a(x—-x)+bly-y,)+c(z-2)=0



Here, (x,,y,,2,) = (1, 2, 3)
So,a(x—1)+b(y—2)+c(z—-3)=0
Now, Y -axis lies on it.

Direction ratio of Y -axis is (0, 1, 0).
A A A
Normal vector to the plane = ai + bj + ck

So, the normal vector of the plane will be perpendicular to direction ratio of Y -axis.
a'0+b-14+4c-0=0=b=0

Equation of plane becomes
ax—1)+c(z—=-3)=0

Now, x = 0, z = 0 also satisfies the equation.
a(0—-1)+c(0-3)=0

=2t —a—-3c=0=a=-3c

So, —3c(x—1)+c¢c(z—-3)=0
-3x+3+z-3=0

[as, C = 0]

= 3x—z=0

Questionl41

If for a > 0, the feet of perpendiculars from the points A(a, —2a, 3) and
B(0, 4, 5) on the plane Ix + my + nz = 0 are points C(0, —a, —1) and D
respectively, then, the length of line segment CD is equal to

[16 Mar 2021 Shift 1]

Options:
A. V31
B. V41
C. V55

D. V66

Answer: D

Solution:

Solution:

B (0. 4, 5)
Ala, -2a, 3) K‘
L5
/ C.-a-1) 4my+nz=0

Given, A = (a, —2a, 3)

B=(0,4,5)

C=(0,—-a, -1)

Equation of planeP=Ix+my+nz=20

As, C is foot of perpendicular from A to plane P. So, CA [N, where N is the normal vector to the plane.

CA=(a—0)i+(-2a+a)j+(3+1k

A A A
=ai-—aj+4k
Now, CA |N

a _
SO,I——

where A is any real number.
P= (%)x— (%)y+ (%)z=0
P=ax—-—ay+4z=0



C lies on plane.

So,a*0—a(—a)+4(-1)=0

a’—4=0=a==%2

As per the question,a > 0,so0a =2

So, equation of plane P = 2x -2y +4z =0

P=a2x—-y+2z2=0

Coordinates of D

x-0_y—-4_2z-5_ -(0-4+10)
1 -1 2 [12 + (= 1)* + 2%

If (x, y, z) be the foot of perpendicular drawn from (x,, y;, z,) to the plane ax + by + cz+d = 0.

Then,

X—X, y-y; z—2z; —(ax;+by, +cz +d)
a b ¢ a? +b* + c?
Here, (x, y, z) = (0, 4, 5)

- —(y—4)=2-5_26
= x—-0=—(y—4) 5 6

L x=-1,y=5,z2=3

C=(0,-2, -1)=D=(-1,5,3)

L CD=V(0+1)2+(=2=5)2+(=1-3)?
=\/1+i9+16

CD = V66

Question142

If (x, v, z) be an arbitrary point lying on a plane P, which passes through
the points (42, 0, 0), (0, 42, 0) and (0, 0, 42), then the value of

expression
3 + x—11 + y— 19
(y — 19)%(z — 12)? (x —11)%(z — 12)?
z—-12 X+y+z

x—11)72y —197°  1Ax-1D(y—19)z-12)
is equal to
[16 Mar 2021 Shift 2]

Options:
A. 0O

B.3

C. 39

D. —-45
Answer: B

Solution:

Solution:

Equation of plane passing through A(42, 0, 0), B(0, 42, 0) and C(O, 0, 42) will be
X4 Y4 Z -

ntiztn=!
= xX+y+z=42
(x=11)+(y—-19)+(z—-12) =0

Now,
x—11 z—12
2 7+ 2 2
(y—19)%(z — 12) (x—=11)(y—19)
4 y—19 X+y+z

x—11)%z—12)7 14x-11)(y-19)(z - 12)



L 3x -1y —19%z—12)° + (x = 11)° + (y = 19)° + (z = 12)° _ 42
(x — 11)%(y — 19)%(z — 12)? 14(x = 11)(y — 19)(z — 12)
L (x=11°+ (y—19)° + (2= 12)> - 3(x = 11)(y = 19)(z = 12) + 3(x = 11)*(y = 19)*(z — 12)°

(x —11)%(y — 19)*(z — 12)?

>IfA+B+C=0
Then, A® + B®> + C* = 3ABC
=(x—113+(y =19+ (z-12)> = 3(x — 11)(y — 19)(z — 12)
L 3x—11)(y—19)(z—12) = 3(x — 11)(y = 19)(z = 12) + 3(x — 11)*(y — 19)*(z — 12)*
(x — 11)%(y — 19)%(z — 12)?
L -1y -19)%z-12)° _ 4
(x —11)%(y = 19)%(z — 12)

Questionl143

If the equation of the plane passing through the line of intersection of
the planes

2x -7y +4z2-3=0,3x-5y+4z+11 =0

and the point (-2, 1, 3)isax+ by + cz - 7 = 0, then the value of
2a+b+c—-7is........ .

[17 Mar 2021 Shift 1]

Answer: 4

Solution:

Solution:

Equation of the plane passing through the line of intersections of planes 2x — 7y +4z—-3 =0and 3x—-5y+4z+ 11 =0
is

(2x—7y+4z—-3)+ A3x—-5y+4z+11)=0

Since this plane passes thought the point (=2, 1, 3)
(=4 -74+12-3)+A-6-5+12+11)=0
—-2+4+12A=0=A=1/6

. Equation of plane is

(2x — 7y + 4z — 3) + %(3X—5y+4z+ 11) =0

15x — 47y +28z—-7 =0

~a=15b=-47,¢c =28
2a+b+c—-7=30-47+28-7=4

Questionl44

Let the mirror image of the point (1, 3, a) with respect to the plane

r- (29 — i+ k) —b =0 be (-3, 5, 2). Then the value of |a + b| is equal to
[18 Mar 2021 Shift 2]

Answer: 1



Solution:

Solution:

A A A
Given equation of plane in vector formisr- \2i —j+k/ —b =0
P(1,3 a)

n

[ aiz'f e/
|—1.4.---r2 | R

Qi-3,5 2
Its Cartesian form will be
2x—y+z=D>b..(i)

'R is the mid-point of PQ.

. _P+Q _ a+?2
..R= 2 =>R=(_1,4:, 2
'R lies on the plane (i).

o4+ 22 _poa42-2p+412

2
= a = 2b + 10...(ii)
** Direction ratio's of QP is (1 — (—=3),3—-5,a— 2)
i.e. (4, -2,a—-2)
and direction ratios of normal to the given plane are (2, —1, 1)
~'n and QP are parallel.
2_-1_ _1
4~ -2 a-2
“a—-2=2=a=14
From Eq. (ii), b= -3
la+b|=]4-3|=|1| =1

Question145

x—1 y+6 — z+5

Let P be a plane containing the line “— = 7 -— and parallel to the

line X2 = Y=2 = 235 If the point (1, —1, a) lies on the plane P, then the
value of |5a] is equal to ............

[18 Mar 2021 Shift 2]

Answer: 38

Solution:
Solution:

x—1 y+6 z+5
Equation of required plane is 3 4 2 =0

4 -3 7
Since, (1, —1, «) lies on it,
So, replacex by 1,y by (=1) and z and «

0O 5 a+5b
3 4 2 =0
4 -3 7

= 5a+38=0=5u0=-38



o |5a|=|-38] =38

Question146

_ . . . 1-x _ y+4 _ z+2
Let P be a plane 1x + my + nz = 0 containing the line, —/ = 5= = 2= If

plane P divides the line segment AB joining points A(-3, —6, 1) and
B(2, 4, —3) in ratio k : 1, then the value of k is equal to
[16 Mar 2021 Shift 1]

Options:
A. 1.5
B.3

C.2

D. 4

Answer: C

Solution:

Solution:
P=1lx+my+nz=0
P contains L,

x—1_vyv+4 _ z+2
Li="7T="75"=73

So, (1, —4, —2) lies on plane.

1—-4m - 2n = 0...(i)

And (-1, 2, 3) will be perpendicular to (I, m, n).
—1+2m + 3n = 0....(ii)

Adding Egs. (i) and (ii),

-2m+n=0
n=2m
l—-4m-4m =20
Il =8m

So,1 =8mandn =2m

Plane =28x+y+2z =0

Now, A(-3, —6, 1) and B(2, 4, —3)

Plane P divides AB in the ratio of k : 1.

Let plane P intersect the line AB at point O.
2k—3 4k-6 -3k+1

00 =\ X357 k+1' k+1 )

And O lies on plane P,

So, 8(2k—3)+ (4k—6) +2(-3k+1)=0

=14k-28 =0

k=2

Question147

If the distance of the point (1, —2, 3) from the plane x+2y-3z+10=0

measured parallel to the line, *>* = 2-Y = Z*3jg \/ Z, then the value of

|m| is equal to.........
[16 Mar 2021 Shift 2]



Answer: 2
Solution:
Solution:

Given, point A= (1, -2, 3)
Plane =x+2y—-3z+10=0

A A A J—
Distance of point from plane along the vector (31 —-mj + k) isV7/2.

Line passing through (1, —2, 3) in the direction of
1_y+2_z-3_ i\
-m 1
Any general point B will be (3A+ 1, —mA — 2, A + 3)
Now, this point B lies on plane
S0, x+2y—-3z+10=0
BA+1)+2(—mA—-2)—-3(A+3)+10=0
=(3-2m—-3)A =2
= A=-1/m
Now, A = (1, -2, 3)
B=BA+1, —mA—-2,A+23)
|JAB|* = (BA+1—1)*+ (-mA — 2+ 2)* + (A + 3 — 3)*
=7/2 = 92% + m*2* + )\?
= 7/2=100*+1 [ mA=—1]
= 100> =52=>2"=1/4
>=x12=>m=-1/A
" m =2
and |m| = 2

(BQ—m3\+1§) is x;

Question148

z+ 3

If the lines sz = Y-2 — 253 andxgl _y

2
value of k is .
[25 Jul 2021 Shift 2]

Answer: 1

Solution:
Solution:
k+1 4 6
1 23] =0
3 21
{{k_+11)[2 —6]—4[1-9]+6[2—-6]=0

Question149

1

are co-planar, then the



If the shortest distance between the straight lines
3(x—1)=6(y—-2)=2(z—-1)and4(x-2)=2(y—-2A)=(z—-3), A€ Ris %,

then the integral value of A is equal to :
[22 Jul 2021 Shift 2]

Options:
A. 3

B. 2

C.5

D. -1
Answer: A

Solution:

Solution:
L x=1)_(y=2)_(z
1t

2 1 3
3

Shortest distance = Projection of & on ?1 X ?2

BENERETA]

-
T, X T,
1 A—-2 2
a. (T)xT,)|=12 1 3 = |14 — 5|
1 2 4
_)x?z‘—\/ﬁ
L1 _[14-5)
V38 V38

=|14-57| =1

=14 -5A=1o0r14-52=-1
_13

=A 5or3

.~ Integral value of A = 3

Question150
If the shortest distance between the lines
?o=al +27 +28+2l7 =27 +28), 2 €R, a > 0and

overrightarrow mathrmr, = —47 —k + p(B? —2j — 2k ) yRE€ Ris 9, thena

is equal to
[20 Jul 2021 Shift 1]



Answer: 6

Solution:

Solution:

- -
fT=a+Aband T =7C +Ad
then shortest distance between two lines is

2-2). (bxdl

L= bxd]

23— =la+4)7 +25 +3k)
- - ~ ~ ~

bxd _[21+2]+kl
bxd] 3

eyt eoteah) 2ie2f+kl _g
J 3

ora=6

Question151

The linesx=ay—1=z-2and x =3y -2 = bz - 2, (ab # 0) are coplanar,
if :
[20 Jul 2021 Shift 2]

Options:
A.b=1,a€R- {0}
B.a=1,beR- {0}

C.a=2,b=2
D.a=2,b=3
Answer: A
Solution:
Solution:
X+1= =z—1
a a
x+2= __z
3 YT37p

(-1, 0.1)

a 1 a
3 | _ 3 _
31 2 | =0--(2-a)-1a-3)=0



3 —
a b a+3=0
~b=1,a€R- {0}

Question152

Let the plane passing through the point (-1, 0, —2) and perpendicular
to each of the planes 2x+y—-z=2and x—-y-z = 3 be

ax + by + cz + 8 = 0. Then the value of a + b + c is equal to:

[27 Jul 2021 Shift 1]

Options:
A. 3
B.8
C.5
D.4

Answer: D

Solution:

Solution:

Normal of req. plane (21 +j —k) X ( i—j —k)
=-2i+j -3k

Equation of plane
—2(x+1)+1(y—-0)—-3(z+2)=0
—-2x+y—-3z2—-8=0

2x—y+3z+8=0

at+b+c=4

Question153

Let a, b and c be distinct positive numbers. If the vectors
ai +aj +ck, i +kandci + ci + bk are co-planar, then c is equal to:
[25 Jul 2021 Shift 2]

Options:

A, _2
+

o[-
S oe

+

<))

B.

N

c.l4
a

o'l

D. vVab

Answer: D



Solution:

Solution:
Because vectors are coplanar

aac
101

cchb

Hence =0

=c?=ab=c=vVab

Questionl154

Let a plane P pass through the point (3, 7, —7) and contain the line,

x-2 =723 = 2*2 If distance of the plane P from the origin is d, then d?

is equal to .
[27 Jul 2021 Shift 1

Answer: 3

Solution:

Solution:
- ~ ~ N
BA= (7 +47 -5k
—) PaN PaN PaN
BA= (7 +45 —5k)
i
- -

1

BAx1 =n =

ai +bj +ck=-14i — j(14) + k(—14)
a=1,b=1,c=1

Planeis (x—=2)+(y—-3)+(z+2)=0
Xx+y+z—-3=0

d=v3=d*=3

Question155

For real numbers a and B # O, if the point of intersection of the straight

. x—o« —y—-1 _z-1 x—4 _y—6 _ z—7 72 _ —_
lines——— = *>— = “=— and 5 =3 = T3 lies on the plane x + 2y -z = 8§,

then a — B is equal to :
[27 Jul 2021 Shift 2]

Options:
A. 5
B.9



C.3
D.7

Answer: D
Solution:

First lineis (b +a, 20+ 1, 3¢ + 1)

and second lineis (qf + 4, 3g + 6, 3q + 7).
For intersection

b+a=qp+4... (i)
20+1=3g+6...... (ii)
36+1=3g+7....... (iii)

for (ii) & (i) p=1,g= -1

So, from (i) a+p =3

Now, point of intersection is (« + 1, 3, 4)
It lies on the plane.

Hence, a = 5&p = =2

Questionl156

The distance of the point P(3, 4, 4) from the point of intersection of the
line joining the points. Q(3, —4, —5) and R(2, —3, 1) and the plane

2x +y+z="17,is equal to

[27 Jul 2021 Shift 2]

Answer: 7

Solution:

Solution:

3. _ x—-3_y+4 _z+5 _

QR: T =1 - ¢ - r

=(x,y,2) =(r+3,-r—4, —6r—>5)

Now, satisfying it in the given plane.

We getr = -2.

so, required point of intersection is T (1, =2, 7).
Hence, PT = 7.

Questionl157

Let the foot of perpendicular from a point P(1, 2, —1) to the straight
linelL:7=%="beN.

Let a line be drawn from P parallel to the plane x + y + 2z = 0 which
meets L at point Q. If a is the acute angle between the lines PN and PQ,
then cos a is equal to

[25 Jul 2021 Shift 1]



Options:
AL
V5
V3

B. %5

c. L
3
1
3

<.

D. —

N
<

Answer: C

Solution:

Solution:
P{12-1)

e
NGO

- ~ ~
PN.(i—k) =0
=N (1,0, -1)

Now,
P( 1 :23_1) /

/Q{I"Ls Us _“']

T

x+y+2z=0 i+]+2k

- A A A

PQ. (T +5 +2k) =0
=Q(-1,0,1)

s ~ - ~ ~ ~
PN =2 and PQ = 21 + 2] — 2k
:COS(X=L—

V3

Question158

Let L be the line of intersection of planesT~. (? — i+ Zﬁ) = 2 and

T. (2? + - ﬂ) = 2. If P(a, B, v) is the foot of perpendicular on L from
the point (1, 2, 0), then thevalue of 35(a + B + y) is equal to :
[22 Jul 2021 Shift 2]



Options:
A. 101
B. 119
C. 143
D.134

Answer: B

Solution:

Solution:
Pix—y+2z=2
P,=2x+y-3=2

+

Al (120
f: P{,,)

Let line of Intersection of planes P, and P, cuts xy plane in point Q.
= z-coordinate of point Q is zero

. X—y=2 } =>x=éy=_—2
and 2x +y = 2 3’ 3
4 -2

~(3. 50

Vector parallel to the line of intersection

a=\|1 -1 2 =-1i+5j +3k

2 1 -1

Equation of Line of intersection

(-4 ya2
3 _ 3_z—-0_

-1 =5 ~ 3 - Asay)

Let coordinates of foot of perpendicular be
4 2
F (—A+§, 51 -2, 31)

PE = (—A+%)?+ (5A—g)}+(3m§

—
PF.a=0

1 —-40 3
=h =3 +250—— + 91 =0

41, _ 41
:352\—3=)\—105

_ 4, _ 2 0 _
NOW,(X——)X+§,B—5}X—§,Y—3}&

sa+B+y=7A+

Z7(AL
51

winN

43

~ 15
_51

=35( + B +y) = 75 x 35 = 119



Question159

Let P be a plane passing through the points (1, 0, 1), (1, —2, 1) and
(0, 1, —2). Let a vector @ = ai + Bi + yk be such that ? is parallel to
theplane P, perpendicular to (? + 27 + 3§) andz . (? ++ Zﬁ) = 2, then

(o — B + y)? equals
[20 Jul 2021 Shift 1]

Answer: 81

Solution:
Equation of plane :
x—1 y—-—0 z-1
1-1 2 1-1
1-0 0-1 1+2
=23x—2z—-2=0
a=ai +Bj +yk[|to3x—z—-2=0
=230—8=0....... (1)
ali+2j+3k
=a+2p+38=0...... (2)

a (T+5+2k)l=0
=sa+pf+28=2..... (3)

onsolving 1,2 & 3

a=1,p=-5,8=3
So(ax—p+8) =81

=0

Question160

Consider the line L given by the equation*;2 = Y=! = 222, Let Q be the

mirror image of the point (2, 3, —1) with respect to L. Let a plane Pbe
such that it passes through Q, and the line L is perpendicular to P. Then
which of the following points is on the plane P ?

[20 Jul 2021 Shift 2]

Options:
A.(—-1,1,2)
B.(1,1,1)
C.(1,1,2)
D. (1, 2, 2)

Answer: D



Solution:

Solution:
Plane mathrmp is L" to line
x—3_y—1_z-2

2 1 1
& passes through pt. (2, 3) equation of plane p
2k=2)+1(y=-3)+1(z+ 1) =0
2x+y+z—-6=0
pt (1, 2, 2) satisfies above equation

Questionl161

The angle between the straight lines, whose direction cosines are given
by the equations 2I +2m —-n =0 and mn + nl + Im = 0, is
[27 Aug 2021 Shift 2]

Options:

Answer: A

Solution:

Given,

21+ 2m —n =0 ....(i)

mn + nl + Im = 0 ...(ii)

From Eq. (i), we get

n =2+ 2m ...(iii)

Substituting, n = 21 + 2m in Eq. (ii), we have
m(2l + 2m) + (2l + 2m) + Im =0
=2Im+2m? + 2+ 2Im+Im = 0
2P +4Im+Im +2m* =0
=211+ 2m)+ m(l+2m) =0
2+ m)(+2m)=0

When
2l=—m
From Eq (iii),
n=m
21 _m_n
-1 1 1
L1 _m_n
101
2
I m n
TTZT3
=, mn)=(1, -2, -2)
When
|=—-2m

From Eq. (iii),



n=-2m

=|=—-2m=n

I m n
H— = — = —

-2 1 -2
=(l,m,n)= (=21, -2)

. Angles between straight lines
P25 —2k) (=27 + ] - 2k]
1T 25 —2k| =27 + 5 - 2k|
—2-2+4 _,
9

cosO =

cosH =

=0 =

(] =/

Question162

The square of the distance of the point of intersection of the line
Xgl = ygz = Zgl and the plane 2x — y + z = 6 from the point (-1, -1, 2) is
[31 Aug 2021 Shift 1]

Answer: 61

Solution:

Solution:
x—1=y—2=z+1=}X
2 3 6

x=2A+1

y=3A+2

zZ=6A—-1
Equation of plane is 2x—y+z =6
=22(2A+1)—-32+2)+(6A—-1)=6
TA=7
A=1
P(3, 5, 5)
(Distance) =(3 + 1) + (5 + 1)* + (5 — 2)°
=16+36+9 =61

Questionl1l63

The distance of the point (-1, 2, —2) from the line of intersection of the
planes 2x+3y+2z=0and x—-2y+z=0is
[31 Aug 2021 Shift 2]

Options:

A, L

V2

5
B'E



C.

V42
2

V34

D. 5

Answer: D

Solution:

Solution:
Let L be the line of intersection of 2x + 3y +2z=0andx—-2y+z=0
Ifz=0,thenx=y=0

The line L is parallel tor, X r,, wherer, = 2,'1\ + 33\ + 2/l; andr, = ,1\ - 23\ + /1;

O
9 3 o | =71-7k
1 -2 1

DR's of is (1, 0, —1)

' s X=Y_-_2 _
andequat|onofL|s1 0= 1 A

P I:—.| 4 2 _2:|

Q~ 0, A) L

Let PQ be the distance from the point P(—1, 2, —2) to the line L.
DRsof PQ=A+1,-2,2—-A

~PQLr

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

2A+1-24+2A=0

=1
=}\_2

Coordinate of Q is (% 0, _71)

~PQ = (-1-1) +@-07+ (-2+1)
34

SERT
Questionl164

If the equation of plane passing through the mirror image of a point

(2, 3, 1) with respect to line *¥! = ¥=3 = 2*2 3pd containing the line

2 1 -1
X—2 l—-y _ z+1

- = & = ‘T~ isax + By + yz = 24, then a + B + y is equal to

[17 Mar 2021 Shift 2]

Options:
A. 20
B. 19
C.18
D. 21

Answer: B



Solution:

Solution:
LetA=(2,3,1)
x+1_y—-3_ z+2
Li=="="7T"="7
x—-2_y-1_1z+1
L="=73"="79 1
Any point M taken on L1 is(2r—1,r+ 3, -r—2)

LA (2.3, 1)

JM (21,7 +3, —-2)

B (x1.y1.24)
.. Direction ratios of AM are (2r— 3, r, —-r— 3)
“AM 1L,
S22r=3)+ 1 xr+(-1)(-r—-3)=0
=24r—-6+r+r+3=0

= 6r=3ﬁr=%
M= (o232
w-(03)

“B=(@x0 -2, (2x2) -3 (2% (32) ) -1)

= B=(-2,4, -6)
Now, equation of plane containing B(-2, 4, —6) and the line L, is

B (-2 4, -6 _~La
/ dris (3, -2. 1)

dr’s (4, -3, 5)

x—2 y—-12z+1

3 -2 1 =0

4 -3 5
=x-2)(-10+3)-(y—-1)(15-4)+(z+1)(-9+8) =0
=2>-7(x—-2)—-11(y—-1)—-1(z+1)=0
=2 —7x=-1ly—-z=-14-11+1
=7x + 11y + z = 24 comparing this to
ox + By +yz =24
Weget,a=7,p=11,y=1
Sa+B+y=7+11+1=19

Questionl165

Suppose the line =2 + Y=2 = 22 Jjes on the plane x + 3y — 2z + B = 0.

Then, (a + B) is equal to
[31 Aug 2021 Shift 2]

Answer: 7

Solution:



Given equation of line

X—2_y—-2_z+2 (Q)
o -5 2 7

and plane x + 3y — 2z + B = 0 ...(ii)

Line (i) pases through (2, 2, —2)

which lies on plane (ii).

2+46+4+B=0

Also, given line is perpendicular to normal of the plane

a(l) =5(3)+2(=2)=0

=0 =19

Lt PB=7

Question166

Let the equation of the plane, that passes through the point (1, 4, —3)
and contains the line of intersection of the planes 3x -2y +4z—-7 =0
andx+5y—-2z+9=0beax+By+vyz+ 3 =0, then a + B + y isequal to
[31 Aug 2021 Shift 1]

Options:
A. -23
B.-15
C.23
D. 15

Answer: A

Solution:

Solution:
Equation of plane is
(3x—2y+4z—-7)+ AMx+5y—2z+9)=0
A+3)x+(BrA—-2)y+(4-2N)z+9°A-7=0
Passing through (1, 4, — 3)
(A+3)+4(5A—-2)—-3(4-270)+9°A-7=0
=36A—-24=0
2
h=3
= Equation of plane

2 10 4

(§+3)x+ ?—2)y+ (4—§)z+6—7=0
=11x+4y+82-3=0
a=-11,p=-4,y=-8
a+B+y=-23

Question167

The distance of the point (1, —2, 3) from the planex-y+z =5
measured parallel to a line, whose direction ratios are 2, 3, —6 is
[27 Aug 2021 Shift 1]

Options:



A.3
B.5
C.2
D.1

Answer: D

Solution:

Solution:

Let A be any point on the planex —y +z = 5 and B(1, -2, 3).
Then equation of the line AB whose direction ratios are 2, 3, —6
x—1_y+2_z-3_

S =3 = = A (Let)
=2x=14+2\y=-24+3\2z=3-06A
A(1 + 27, =2+ 34, 3 —61)

A lies on plane.
Then, 1 +2A - (=2+3A)+3—-6A=5
=214+2A4+2—-3A+3—-6A=5

=>?x=%
g )

Distance AB = \/ (1_%)2+ (_2+%)2+ (3_175 2

4 9 L 36 _

4—9+4—9+E—1

Question168

Equation of a plane at a distance \/ % from the origin, which contains

the line of intersection of the planesx-y—-z -1 = 0 and
2x+y—3z+4=0,is
[27 Aug 2021 Shift 1]

Options:
A.3x—y—-5z2+2=0
B.3x—-4z+3=0
C.—x+2y+22z-3=0
D.4x—-y—-5z+2=0
Answer: D
Solution:

Given planes,
x—y—z-—1=0...()

2x+y—3z+4 =0 ...(i)
Equation of plane passing through line of intersection of planes (i) and (ii) is given by



(x—y—z—-1)+A2x+y—-3z+4)=0
QA+ 1)x+A-1)y+(-32A—-1)z+ (4A — 1) = 0.. . (iii)

Distance of plane (iii) from origin = 221(g|ven)
- [4A — 1] _ \/
V2A+ 1)+ (A —1) + (=37 +1)?
Squaring both sides
(42 — 1) _ 2

A+ 1?2+ -1)22+3Bra+1)2 21
=21(16A% — 8A + 1) = 2(147A% + 87 + 3)
=3087\% - 18472 +15=0

308A%2 — 154X —30A+ 15 =0

(2A —1)(154A—15) =0

_1 _ 15
=)A= 5 or)\——154
Putting A = |n Eq. (iii), we have

4x —y — 52+2=0

Questionl169

The equation of the plane passing through the line of intersection of the

planes r. (? ++ §) =1landr. (2? + 3] - E) + 4 = 0 and parallel to the
X-axis is
[27 Aug 2021 Shift 2]

Options:
Ar.(i-3kl+6=0
B.r.(1+3k)+6=0
c.r.(i-3kl+6=0

p.r.(5-3k)-6=0
Answer: A

Solution:

Solution:
Given, equation of planes
r T+ 7 +%) =10
r. (27 +3] - k) +4 =0 ..ii)
Equation of plane passing through the intersection of the planes Egs. (i) and (ii) is given by
x+y+z-1)+A2x+3y-z+4)=0
or(L+2A)x + (L +3A)y +(1 — Az + (= 1+ 4A) =0 ...(iii)
Plane (iii) in parallel to X-axis
1 + 2A = 0 [Coefficient of x = 0]
-1

=h =
.. From Eq. (iii) becomes
y—3z+6=0

orr. (7 =3kl +6=0




Questionl170

Let S be the mirror image of the point Q (1, 3, 4) with respect to the
plane2x —y+z + 3 = 0 and let R(3, 5, y) be a point of this plane. Then
the square of the length of the line segment SR is

[27 Aug 2021 Shift 2]

Answer: 72

Solution:

Let point S(a, b, ¢)

Then,

a—1_b-3_c—-4_-2(2-3+4+3) — _9
2 -1 1 4+1+1

>a=-3,b=5c=2

~S(-3,5,2)

and point R(3, 5, y) lieson the plane2x —y+z+3 =0
=26—-5+y+3=0

=>Y=—4

~R(3,5, —4)

Now, SR* = 6 + 0% + (6)

=36+0+36=72

Questionl71

A plane P contains the linex+2y+3z+1=0=x—-y—-z-6and is
perpendicular to the plane —2x+y+ z + 8 = 0 . Then which of the
following points lies on P?

[26 Aug 2021 Shift 1]

Options:

A (-1,1,2)
B.(0,1,1)
C.(1,0,1)
D.(2,-1,1)

Answer: B

Solution:

Equation of plane containing the given planes is
(x+2y+3z+1)+A(x—-y—z2—-6)=0
(I+2A)x+2—=-Ay+((3—-27)z+(1—-6A)=0

This plane is perpendicular to the plane —2x+y+z+8 =0
So, =2(1+A)+(2—-A)+((3—-2A)=0
—2—=-2A+2-A+3-A=0



=3
=3
So, equation of required plane is 7x + 5y + 9z = 14

Now, (0, 1, 1) satisfies the above plane.

Questionl72

Let P be the plane passing through the point (1, 2, 3) and the line of

intersection of the planes r. (? + 4+ 4§) and r. (—? ++ ﬁ) = 6 Then
which of the following points does not lie on P ?
[26 Aug 2021 Shift 2]

Options:

A. (3, 3, 2)
B. (6, —6, 2)
C. (4,2, 2)
D. (-8, 8, 6)

Answer: C

Solution:

P is a plane passing through the intersection of P, and P,.
Equationof P: P, + AP, =0
(x+y+4z—-16)+ AM(—x+y+2z—-6) =0 ...(i)
Since plane P passes through (1, 2, 3), then
(1+2+12-16)+A(-1+2+3-6)=0
=2>—-14+2A(-2)=0

-1

=S\ = —

2
On putting A = _71 in Eq. (i), we get
P:3x+y+72-26=0
Clearly (4, 2, 2) not lie on the plane.

Questionl73

Let the line L be the projection of the line *3! = Y22 = 222 jn the plane

x — 2y — z = 3.If d is the distance of the point (0, 0, 6) from L, then d ? is
equal to
[26 Aug 2021 Shift 1]

Answer: 26

Solution:



Solution:

-1 _y—-3_z-4

2 1 2

Given plane, x =2y —z =3

To find the projection let's find the foot of perpendicular from (1, 3,, 4) to planex -2y -z =3

Given line, X

B A
x—-1_y-3_2z-4_
1~ -2 -1 N
(A, +1)=2(-2A,+3)— (-2, +4) =3
=>6}\1=12
:2\1=2

So, foot of perpendicular from (1, 3, 4) to planex -2y —z =3 is A (3, —1, 2).
Let us also find the intersection point of the plane and line
x—1 _y—3_z—4_}X

- = )

2 1 2
(2A,+1) =27, +3) = (2A, +4) =321, =12
=A,=-6

The intersection point of the plane and line is B(—11, —3, —8)
Line passing through A and B is
x—-3_y+1_z-2 _
—14 ~ -2 ~-10 _*
x—3_y+1_z-2 _
7 -1 5 _*H
Now, let's find the distance from O(0, 0, 6) to this line L.
Let's say C(7p+ 3, p— 1, 5p + 2) is any point on L.
Then,
{(7Tn+3)-0}.7+{(p—-1)—-0}.1+ {(5bp+2)—-6}.5=0
2491 +21+p—-1+25p—-20=0
=>u=0
C(3, -1, 2)
Distance = {(3-0)*+(-1-0)*+ (2 -6)* =v26
d? =26

Questionl74

Let Q be the foot of the perpendicular from the point P(7, —2, 13) on the
plane containing the lines **! = Y-1 = 223 and {1 = Y22 = 223, Then

6 7 5
(PQ)? is equal to
[26 Aug 2021 Shift 2]

Answer: 96

Solution:

Plane containing the lines would be
x+1 y—-1 z-3
6 7 8 =0
3 5 7



=(x+1)(49 -40) - (y—1)(42 -24)+(z—3)(30—-21) =0

=29(x+1)—-18(y—-1)+9(z-3)=0

=>x—-2y+z=0

Now, PQ will be equal to the perpendicular distance of the point P(7, —2, 13) from the planex -2y +z =0

“PQ = 7-2(—-2)+13

V12 4+ (=2)" + (1)°
7+44+13 ‘ 24 | —~
| Vi+4+1 V6
PQ* = (4V6)* = 16 x 6 = 96

Questionl75

The distance of line 3y—2z—-1 =0 = 3x -z + 4 from the point (2, -1, 6)
is
[1 Sep 2021 Shift 2]

Options:
A. V26
B. 2V5
C.C.2V6

D. 4v2

Answer: C

Solution:

Solution:

Equation of line
3y—2z-1=0=3x—-z+4
3y—1_z-0_3x+4

= = =
2 1 1
4 1
*t3 Y73 _z-0
= = =
1/3 2/3 1
PQ.P PQ.PQ
PR = |PQ|cosb = |PQ =
PQl PQlpQrTeT = PR

He+2)+2(-1-3) +16-0) —

V%+%+1 9

QR =v24 = 2v6

Questionl76

Let the acute angle bisector of the two planes x -2y -2z + 1 = 0 and
2x — 3y — 6z + 1 = 0 be the plane P. Then, which of the following points
lieson P ?



[1 Sep 2021 Shift 2]

Options:
A (3,1,-1)

B. (-2,0,-1)
C. (0,2, -4)
D. (4, 0, —=2)
Answer: B
Solution:

Equation of angle bisectors
Xx—2y—-2z+1_ ,2x—-3y—6z+1

Vi+4+4 V4 +9+36
=xX—50y+4z+4 =0and13x—-23y—-32z+10 =0
Then, cos 6 = 1+10-8 =

V1+4+4Vy1+25+16  v42
= tan6 = v41 > 1
=0 > 45°
Then, acute angle bisector in plane
P:13x—-23y—-32z+10=0

. Point (—2, 0, _Tl) lies on the plane P.

Questionl77

The shortest distance between the lines *-2 = Y= = 222 and

-1 1
XxX+3 _y+7 _ z2—6 s,

[Jan. 08, 2020 (I)]

Options:
A. 2V30
B. 230
C. 3v30
D. 3
Answer: C

Solution:

—_

AB=61+15] + 3k
P=1i+4j +22k



G=1+7 478

~>

3= =61 +15] — 3k

g2
X

2

N

+7
i
1
1

= e
~

Shortest distance between the lines is

_|AB. (B x )| _|36+225 +9

DT 2L T Il = 3v30
I3 x 3 V36 + 225 + 9

Questionl78

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

[NAJan.07, 2020 (I)]

Answer: 4

Solution:

Since, PQ is perpendicular to L

TP(1,0, 3)
L(::E,?l}
(130 3) (73] +s-2) [1-3) =0
Questionl179

If for some a and B in R, the intersection of the following three planes
x+4y—-2z=1

x+7y—-5z=

x+dy+az=>5

is a line in R?, then a + B is equal to:

[Jan. 9, 2020 ()]

Options:

A. 0

B. 10

C.2



D. -10

Answer: B
Solution:
Solution:
1 4 -2
A=0= 1 7 =5 =0
15 «

=(7a + 25) — (4a + 10) +(-20+14) =0
=3a+9=0=>a=-3

141
178

155
=1(35-5B) — (15) + 1(4p—7) =0 =P =13
Hence,a+p=-3+13=10

Also,D,=0= =0

Question180

If the distance between the plane, 23x — 10y — 2z + 48 = Oand the plane

containing the lines *3* = Y22 = Ztland 3 = ¥*2 = 2-1(), € R)is equal to
Kk

—srthenkisequalto ______ .

[NA Jan. 9, 2020 (I1)]

Answer: 3

Solution:

Solution:
: L ox+1 _y-3_z+1 . . L ox+3 _y+2_z-1
Since, the line S =1 — 3 contains the point (-1,3,-1) and line 5 6 3
Then, the distance between the plane23x — 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)-103) -2(=1)| __3
{(23)* + (10)* + (=2)* V633
It is given that distance between the planes
_ k k _ 3 _
== —=— = k=3
v633 V633 V633

contains the point(-3,-2,1)

Question181

The mirror image of the point (1,2,3) in a plane is ( -1, =%, -3 ) . Which

of the following points lies on this plane?
[Jan. 8, 2020 (I1)]



Options:
A.(1,1,1)
B.(1,-1,1)
C.(-1,-1,1)
D. (-1, -1, -1)
Answer: B

Solution:

Solution:
P(l1, 2, 3)

=
—_—

3'"3"3

1
Midpoint of P and Q is (%2 % %)
Q

. Equation of required plane

.n=a.n

e eR) ozZ2,1,4
.(1+J+k) =3 +3+3
- Equation of planeisx+y+z =1

-
r
-
r

Question182

Let P be a plane passing through the points (2, 1, 0), (4, 1, 1) and (5, O,
1) and R be any point (2, 1, 6). Then the image of R in the plane P is:
[Jan. 7, 2020 (I)]

Options:
A. (6, 5, 2)
B. (6, 5, -2)
C. 4,3, 2)
D. (3, 4, -2)
Answer: B

Solution:



Equation of planeisx+y—2z=3
Lx—-2 _y—-1_2z-6 _-2(2+1-12-3)

1 1 -2 6
=(x,y,2)= (6,5, —2)

Questionl183

A plane P meets the coordinate axes at A, B and C respectively. The
centroid of AABC is given to be (1,1,2) . Then the equation of the line
through this centroid and perpendicular to the plane P is:

[Sep. 06, 2020 (I1)]

Options:

A x-1_y=-1_2z-2

2 1 1

x—1_y—-1_2z-2
B. 1~ 1 2

C x—1 _y—-1_2z-2

2 2 1

x—1_y—-1_2z-2
D. 1 - 2 T 2

Answer: C

Solution:

Solution:

y

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

A, 0, 0)

.'u.(x =3,p=3andy =6 as G is centroid.
.. The equation of plane is

§+X+E=1

o« By

X, ¥,z - =
=>3+3+6 1=2x+2y+z=6

. . oo x=1_y-1_2z-2
. The required line is, ST T3 T
Question1384

If (a, b, c) is the image of the point (1,2,-3) in the line, 2t =¥=3 = —r

2 -2
then a + b + c is equals to:
[Sep. 05, 2020 (I)]

Options:



A. 2

B.-1

C.3

D.1
Answer: A

Solution:

X+1=Y_3=L=A

2 -2 -1
Any pointon line = Q(2A—1, —=2A + 3, —14)
oy
L.

S Dr.of PQ=[2A—-2, -2A+ 1, —A + 3]

D.r. of given line =[2, =2, —1]

~'PQ is perpendicular to line L

22120 —-2) = 2(-2A+1) -1(-A+3)=0
24N -4 +4A-2+A-3=0
290A-9=0=>A=1

“'Qis mid pointof PR=Q = (1,1, —1)

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

Questionl185

The lines 7 = (i =7 ) +1(27 +%) and? = (27 =7) + m(F +7 - &)
[Sep. 03, 2020 (I)]

Options:

A. do not intersect for any values of 1 and m

B. intersect for all values of ] and m

2and m =

C. intersect when 1

N|—

D. intersect whenl =1 and m =2

Answer: A

Solution:

Solution:
L,=T=(1-7)+1(27 + k]
L=T=01-7)+mli+7 -k

Equating coeff. of i, j and k of L, and L,



l=—-m..... (iii)
=>m =1 = 0 which is not satisfy eqn. (i) hence lines do not intersect for any value of 1 and m.

Question186

x—1 _y+1 _ z
0 -1 1

The shortest distance between the lines

x+y+z+1=0,2x-y+z+3=0is:
[Sep. 06, 2020 (1)]

Options:
Al

1
B. =

V3

1
C. =

V2

1
D. 5
Answer: B
Solution:
Solution:
For line of intersection of planesx+y+z+1=0and2x—y+z+ 3 = 0:

i ok
—_ ~ ~ ~
b, = 1 1 1 =21+ j -3k
2 -1 1
Puty =0,wegetx=—-2andz=1
Lor=(-21+kl+2al21+ 5 -3klandrL,:v= (7= 7) +ul-F + k) Given)
Now, b, x b, =—2[/'1\+3'\+/1;]and52—00a1=—3/'1\+3'\+/1;
. Shortest distance =L
V3

Question187
If for some a ER, the lines L, : X}l = =2 =2-land L,:*f2 = {1 o221

are coplanar, then the line L,passes through the point :
[Sep. 05, 2020 (ID)]

Options:

A. (10,2,2)
B. (2,-10,-2)
C. (10,-2,-2)



D. (-2,10,2)

Answer: B

Solution:

Solution:

1 3 2
2 -1 1
a S—a 1

=21(-1-5+a)—-3(2—-a) +2(10 - 2a+a) =0
La=—4

=0

+2 _y+1_2z+1
-4 9 1
- Point (2,-10,-2) lies on line L,

-~ Equation of L, : X

Question188

If the equation of a plane P, passing through the intersection of the
planes, x+4y—-z+7 =0and 3x+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 (D1

Answer: 3

Solution:

Solution:

Equation of plane P is
(x+4y—-z+7)+A3x+y+5z2-8)=0
=2x(1+3N)+y(4+2A)+2z(-1+57) +(7-872) =0
L1+3A _4+2_5A-1 _7-8A

a b 6 ~ -15
From last two ratios, A = —1
“2_3__,4

a b
La=2,b=-3

. Equation of plane is, 2x — 3y + 6z —-15=0
: _16-6-6-15 _ 21 _
Distance = 5 3.

Question189

The distance of the point (1,-2,3) from the planex — y + z = 5 measured
parallel to the line ; = I = % is:

[NA Sep. 04, 2020 (ID)]

Options:



C.

NI

D.7

Answer: B

Solution:

Solution:

Equation of line through point P(1, —2, 3) and parallel to the line % = % =——s
x=1_y+2_z-3_
2 3 -6
So, any pointon line = Q(2A+ 1, 3A — 2, —6A + 3)

Since, this point lies on planex—-y+2 =15

.-.22\+1—3x+2—6x+3=5=x=%

.. Point of intersection line and plane, Q = (

| ©

11 15)
77
. Required distance PQ

= (Z-1) + (FHa2) 4 (B-3)" =1

Question190

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 the plane:
[Sep. 03, 2020 (I)]

Options:
A 2x+y—-—z=1
B.x-y—-2z=1
C.x—-2y+z=1
D.x+2y—-z=1
Answer: A

Solution:

Equation of line 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=t ~hsav)
SMA(1, -A+1,2)
Direction ratios of PM =[-3, —A—1, A — 3]
“PM 1 AB
S(=3).0+(-1-A)(-1)+(r-3).1=0
SA=1

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

Question191

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)]

Options:
A.(4,0,1)
B. (0, -1,1)
C.(4,0,-1)
D. (0,1, -1)
Answer: C
Solution:

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—-1)+2(z-1)=0
=>x—3y+2z—2=0

Question192

Let a plane P contain two linesT = T+ l(? + 3), A €Rand

T=—] + p(? - ﬁ), n € R If Q(a, B, v) is the foot of the perpendicular
drawn from the point M (1, 0, 1) to P, then 3(a + B + y) equals
[NA Sep. 03, 2020 (ID)]

Answer: 5

Solution:



o =’

Normal of plane =

S oD
i

-1

n=-i+j+k

Direction ratios of normal to the plane=<-1,1, 1>

Equation of plane

-1x=-1)+1(y-0)+1(z=0)=0

=2x—-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)

= = = =
3

—_
|
[EEN
|
—_

+
WIOT WIN Gy
1]

N
Q
+
ave)
+
=
Il
O wlu

Question193

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 (I)]

Options:

A. (0, 6, -2)

B.(-2,0,1)

C. (0, -6, 2)

D. (2,0, -1)

Answer: B

Solution:

Let plane passes through (2,1,2) be
ax—2)+b(y—-1)+(z—-2)=0

It also passes through (1,2,1)

S—a+b—-c=0=a-b+c=0
The given line is

X_y_z-1g parallel to plane

3 2 0
~3a+2b+c(0)=0
a _ b _ ¢

= = =

0-2 3-0 2+3

a_b _ c
== =

2 =3 243

a_b _ c

2 =3 =5

s planeis2x—4—-3y+3-5z2+10=0
=2x—3y—52+9=0
The plane satisfies the point (-2,0,1) .

Question194



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 (a, -3, 5), then a is equal to :

[Sep. 02, 2020 (ID)]

Options:
A. b
B.-10
C.10
D.-5
Answer: A

Solution:

" Plane contains two lines
J
-2 2

2 3 -1
= 7(2-6)—j(=1—4)+ k(3 +4)
=-4i+5j +7k
So, equation of plane is
—-4(x—=3)+5(y—-1)+7(z—-1)=0
=»—4x+12+5y—-5+72-7=0
=—-4x+5y+7z2=0
This also passes through (o, —3, 5)
So, —4a—-15+35=0
»>—4a=-202a=>5

—->

Lo
S.n =

—_

Question195

Let S be the set of all real values of 2 such that a plane passing through
the points (-2%,1, 1), (1, -22, 1) and (1, 1, —2?) also passes through the
point- (-1,-1,1) . Then S is equal to:

[Jan. 12, 2019 (ID]

Options:

A. {v3}

B. {V3, —-V3}
C.{1, -1}
D. {3, -3}
Answer: B

Solution:



Let A(-2% 1, 1), B(1, =A% 1), C(1, 1, =A%), D(-1, =1, 1)
lie on same plane, then

1-22 2 0
2 1-2% 0 =0
2 2 =A%-1

S(A%2+1)((1=2%%-4)=0
=(3-22)%+1) =0=>2?=3
A=+V3

Hence, S = {—V3, vV3}

|

Question196

The plane containing the line *>° = Y*2 = 2-1 and also containing its

projection on the plane 2x + 3y — z = 5, contains which one of the
following points?
[Jan. 11, 2019 (I)]

Options:
A. (2,2,0)
B. (-2,2,2)
C. (0,-2,2)
D. (2,0,-2)
Answer: D

Solution:

Let normal to the required plane is n
=7 s perpendicular to both vector2i — j +3k and 2i +3j — 3k

sn=| 5, _1 3 =-8i +8j +8k
2 3 -1

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

"X —y —z = 4 passes through (2,0,-2)
. plane contains (2,0,-2)

0
0

Question197

The direction ratios of normal to the plane through the points (0,-1,0)
and (0,0,1) and making an angle ;with the plane y —z + 5 = 0 are:
[Jan. 11, 2019 (I)]

Options:



A 2,-1,1

B.2,V2, —=vV2
C.v2,1, -1
D.2v3,1, -1

Answer: B&D

Solution:

(b,c) Let the d.r's of the normal be «a, b, ¢
Equation of the plane is
a(x—0)+b(y+1)+c(z-0)=0

" It passes through (0,0,1)

“b+c=0
0O.a+b-c I 1
Also — = CO0S— = —
Va2 +b%+c%.v2 4 V2
=>b—-c= \/a2+b2+02
Andb+c=0
1

=b =+—a

~Thed.r'sarev2,1, —1or2,v2, —v2

Question198

If the point (2, o, B) lies on the plane which passes through the points
(3,4,2) and (7,0,6) and is perpendicular to the plane 2x — 5y = 15, then
2a — 3pB is equal to :

[Jan. 11, 2019(11)]

Options:

A. 12

B.7

C.5

D. 17
Answer: B
Solution:

Let the normal to the required plane is ﬁ), then

~ ~ ~

n=| 4 -4 4 | =20i+8j-12k
2 =50

. Equation of the plane
(x=3)%x20+(y—4)x8+(z—2) x(—-12)=0
5x—15+2y—-8-3z+6=0
5x+2y—3z—-17=0....... (1)


H2O TECH LABS
Typewritten text
B & D


Since, equation of plane (1) passes through (2, «, B), thenl0 + 20 =3 - 17=0=220 -3 =7

Question199

The plane which bisects the line segment joining the points (- 3, - 3, 4)
and (3, 7, 6) at right angles, passes through which one of the following
points?

[Jan. 10, 2019 (1I)]

Options:
A. (-2, 3, 5)
B.4,-1,7)
C.(2,1,3)
D.(4,1,-2)
Answer: D
Solution:
Solution:
/
P {.—3. =3, d) 5 R {.'i..?, o)

/

Since, direction ratios of normal to the plane is
n=6i+10j +2k

Then, equation of the plane is
(x—0)6+(y—2)10+(z—-5)2=0
3x+5y—-10+z—-5=0

3x+5y+z=15

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

Question200

On which of the following lines lies the point of in-ter-section of the
line, *3% = Y22 = 223 and the plane,x +y + z = 2?

[Jan. 10, 2019 (IID)]

Options:

x+3 _4-y _z+1
A T3m =3 -2

x—4 _y—-5_2z-5
B. 1 - 1 T -1




x—1_vy—-3_2z+4
C. 1 2 -5

D x—2 _y—-3_2z+3

2 2 7 3
Answer: C
Solution:
Solution:
Let any point on the line % ; 4 _ y; 5 _z I 3 beA(2A + 4, 2A + 5, A + 3) which lies on the planex +y +z = 2

=22A+4+2A+5+2+3=2
=25A=-10=>A= -2
Then, the point of intersection is (0,1,1)

1 _y—-3_2z+4

. . . X — _ _
which lies on the line T =3 "z

Question201

The system of linear equations
Xx+y+z=2

2x +3y+2z2 =5
2x+3y+(a*-1)z=a+1

[Jan 09 20191]

Options:

A. is inconsistent when a = 4

B. has a unique solution for |a| = V3

C. has infinitely many solutions fora = 4
D. is inconsistent when |a| = V3

Answer: D

Solution:

Solution:

Since the system of linear equations are
X+y+z=2... (1)
2x+3y+2z=5... (2)
2x+3y+(@°—-1)z=a+1...(1)

11 1

Now, A = 2 3 2

2 3 a-1

(Applying R; » R; — R;)
11 1
=>A = 2 3 2
00 a*-3

=a’-3 _
When,A=0=a’-3=0=|a| =v3
If a® = 3, then plane represented by eqn (2) and eqn (3) are parallel.



Hence, the given system of equation is inconsistent.

Question202

The equation of the line passing through (-4, 3, 1), parallel to the plane
X + 2y — z — 5 = 0 and intersecting the line**! = Y>3 = 2—2 jgq;
[Jan 09 20191]

-3 2 -1

Options:

A x—4 _y+3 _z+1
t2

x+4 _y—-3_z-1
B. 1 1~ 3

x+4 _y—-3_z-1
C. 3 -1 = 1

x+4 _y—-3 _z—-1
D. -1 1 1

Answer: C

Solution:

Solution:
Let any point on the intersecting line

x+1_y—-—3_z-2
-3 2 = -1

is(=3A—-1,2A+3,-A+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+4+4,2A4+3-3,-A+2-1>

or<—3A+3,2\ -A+1>

Since, line is parallel to the plane

Xx+2y—-2z2-5=0

= A (say)

Then, perpendicular vector to the lineis i +2j — k
Now (—=3A + 3)(1) + (2A)(2) +(=A+ 1)(-1) =0
=>A=-1
Now direction ratio of the required line = <6, -2, 2>o0r <3, -1, 1>
Hence required equation of the line is
x+4 _y—-3_z-1
3 -1 1

Question203

The plane through the intersection of the planesx+y+z =1 and
2x + 3y — z + 4 = 0 and parallel to y -axis also passes through the point:
[Jan 09 20191]

Options:
A. (-3,0,-1)
B. (-3,1,1)



C. (3,3,-1)
D. (3,2,1)

Answer: D

Solution:

Solution:

Since, equation of plane through intersection of planes
x+y+z=1and2x+3y—z+4=0is
(2x+3y—z+4)+A(x+y+z-1)=0
2+M)x+@+M)y+(-1+A)z+(4-2)=0...... (1)
But, the above plane is parallel to y -axis then

24+ X0+B+2A)x1+(-1+2)x0=0

=>A=-3
Hence, the equation of required plane is
-x—-4z+4+7=0

=2x+4z-7=0
Therefore, (3,2,1) the passes through the point.

Question204
The equation of the plane containing the straight line; = ¥ = 7 and
perpendicular to the plane containing the straight lines ; = 7 =7

[Jan. 09, 2019 (ID)]
Options:
A.x—=2y+z=0
B.3x+2y-3z=0
C.x+2y—-2z=0
D.5x+2y—4z=0

Answer: A

Solution:

Solution:

Let the direction ratios of the plane containing lines
X_Y_z2 X_Y_2%2;

3= 1 2and4 5 3|s<a,b,c>

~3a+4b+2c=0
4a+2b+3c=0

.. a _ b _ ¢
"12-478-9 6-16
a_b _ ¢

8 -1 -10

.. Direction ratio of plane =< -8, 1, 10>
Let the direction ratio of required plane is <1, m, n>
Then -8l +m+10n=0 ....... (1)
and 2l +3m+4n=0 ......... (2)
From (1) and (2),
1 m n

—-26 52 -—-26



.. D.Rsare<l1,-2,1>
- Equation of plane: x =2y +z =0

Question205

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

Options:

A. cos™? (%
B. cos™! ( %
C. cos™! ( %)

-1( 7
D. cos ( 3T )
Answer: B

Solution:

Solution:
- -
Let v, and v, be the vectors perpendicular to the plane OPQ and PQR respectively.

T3k
b R R N ~ A
V1=PQXOQ= 1 2 1 =51—j—3k
2 1 3
Tk
- _ - ~ A A
v,=PQxPR=| 1 _1 o ‘ =1-5j -3k
2 -1 1
- -
COosO = Vi-V2  _ 5+5+4+9 _ 19
' VIl “2ZB+1+97 3
VillVa
‘a — ~ne-1({19
.0 = cos (35
Question206
Two lines *22 = 131 = 2=0 apd *£° = Y=2 = Z-%iptersect at the point R. The

reflection of R in the xy - plane has coordinates :
[Jan. 11, 2019 (ID]

Options:
A. (2,-4,-7)



B.(2,4,7)
C.(2,-4,7)
D.(-2,4,7)
Answer: A

Solution:

Solution:
Let the coordinate of P with respect to line

x—3_y+1_z-6

1 3 -~ -1 - *
x+5_y—-2_z-3_
7 ~6 z _H

L, =(+3,3A-1,-A+6)

and coordinate of P w.r.t.

lineL, =(7p—5, —6u+ 2, 4p + 3)
SA=7p=-8,3A+6p=3,A+4p=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)

Question207

Ifthelinesx=ay+b,z=cy+dandx=a'z+b',y=c'z + d'are
perpendicular, then :
[Jan. 09, 2019 (II)]

Options:

A.ab'+bc'+1=0
B.cc't+a+a' =0
C.bb'+cc'+1=0
D.aa'+c+c' =0

Answer: D

Solution:

Solution:
Firstlineis:x=ay+b,z=cy+d
x=b_y_z-d

a 1 C
and another lineis:x =az+b’,y=cz+d’
LX=-b _y-d _z

a’ c 1

" Both lines are perpendicular to each other
Laa’+c+c=0




Question208

The perpendicular distance from the origin to the plane containing the

tWO lines, X-gz = ygz = Z-;S andle — y;4 — Z-;4' iS .

[Jan. 12, 2019 (I)]

Options:
A 11V6
B.11/V6
C. 11

D. 6v11

Answer: B

Solution:

Solution:
"’ plane containing both lines.

/.1\ j N N N
D.R. of plane = 3 =71-14j + 7k
1

ik
5 7
4 7

Now, equation of plane is,
7(x—1)—14(y—-4)+7(z+4)=0
=2>x—1-2y+8+z+4=0
=2x—2y+z+11=0
Hence, distance from (0,0,0) to the plane,
_ 11 _ 11

Vi+4+1 V6

Question209

If an angle between the line, *3 L - 2 = Z__23 and the plane,

x—2y—-kx=3is cos'1(¥) , then a value of k is
[Jan. 12, 2019 (I1)]

Options:

A3
e

a
|
ullw

O
I
wlu;



Answer: A

Solution:

Solution:
Let angle between line and plane is 6, then

b.1

Bl.I3]

=| (27 + 7 —2k) . [§-2] —xkl
V9. V1+4+K?

2 -2 2K

3V5+K?

sinf =

- _2|K]|
3V4 +K?
Since, cosO = % = sin0 = %
Then, 2181 -1 o 4x2 =5+ k2

3vV5 +K

3K’=5=K =+

= wl
wloul]

Question210
If the length of the perpendicular from the point (B, 0, B)(B # 0 ) to the

line, £ = Y=t =2*+1ljg \/ 2, then B is equal to:

[April 10, 2019 (I)]
Options:

A1

B. 2

C.-1

D. -2

Answer: C

Solution:

Solution:

Given, X = %1 - Z_+11 = p( let ) and point P(B, 0, B)
Any pointonlineA=(p,1, —-p—1)

Now, DRof APa" <p—-B,1-0,-p—1-B>

Which is perpendicular to line.
(p—-PB)1+01-1(-p—-1-B)=0

=>p—[3+p+1+[5=0=>p=_—1

2
. Poi -1,_1
--PomtA( 2,1 5 _
Given that distance AP = % = AP? = %
1)? 1\2_3 1)2_1



Ap=-1

Question211

The vertices B and C of a "ABC lie on the line, 22 = Y~1 = Z 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 (II)]

Options:
A.5vV17
B. 2v34
C.6

D. V34

Answer: D

Solution:

Solution:

Let a point Don BC = (3A — 2, 1, 4})
AD = (32 -3)i +2j +(4A-2)k
~"AD 1 BC,

~AD.BC =0
=(83A—-3)+3+2(0)+(4r-2)4 =0

Hence, D—(25 ' 55
|AD| = \/(——1) +(2)% + _—2)
_ 2 +4(25 (18)% _ \/3400 wﬁ

Area of triangle = §>< | BC | X |AD|

1 2V34 _
2 5

X 5 X

Question212

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 (II)]

Options:
A.2V14
B. 2v21
C.6

D. V53

Answer: A

Solution:

Solution:

Here, P, Q, R are collinear

~PR = APQ

2T +(y+3)] +z—4)k =2alel +3] +6k|
=26A=2,y+3=3\2z—-4=06A
=}\=%:y=_2,z=6

.. Point R(4, —2, 6)

Now, OR = {(4)* + (=2)* + (6)* = V56 = 2V14

Question213

A perpendicular is drawn from a point on the line *;! = Y*1 = Z 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 (II)]

Options:
A. (1,0, 2)
B.(2,0,1)
C.(-1,0,4)
D. (4,0, -1)
Answer: B

Solution:

Solution:



LM 41,8
TP

P(LT
— S
d.r's of normal to
x+y+z=3

Qe
(o, B, v)

Let co-ordinates of Q be (a, B, y), then
a+B+y=3... (i)
a—B+y=3... (ii)
sa+y=3andp=0
Equating direction ratio's of PQ, we get
a—2A—-1_A+1 _y-—2A

1 1T
s>a=3A+2,y=2A+1
Substituting the values of a and y in equation (i), we get
=250+3=3=22A=0
Hence, pointis Q(2, 0, 1)

Question214

The length of the perpendicular from the point (2,-1,4) on the straight
line,
[April 08, 2019 (I)]

Options:

A. greater than 3 but less than 4
B. less than 2

C. greater than 2 but less than 3
D. greater than 4

Answer: A

Solution:

Solution:
Let P be the foot of perpendicular from point T (2, —1, 4) on the given line. So P can be assumed as P
(10A -3, =72+ 2,2)

T2-1,4)

Atk 8- s 21)

DR's of T Ppropto to 10A -5, —=7A+3,A -4
~'T P and given line are perpendicular, so 10(10A - 5) = 7(-7A+ 3) +1(A—4) =0
1

ﬁ}\:—

2
STP = {(10A=5)% + (=72 + 3)% + (A — 4)?

_ 1,49 _ 45=_
= \/0+4+ L = V125 =354

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



Question215

If the line *-2 = Y11 = 2=l jntersects the plane2x + 3y—-z+ 13 =0 ata

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

Options:
A. 14

B. V14
C.2V7

D. 2v14

Answer: D

Solution:

Solution:

Let points P(3A+2,2A—1, -A+1)and Q(3p+2,2u—1, —n+1)
“Plieson2x+3y—-z+13=0
JO6A+44+6A—-3+A-1+4+13=0
=13A=-13=A=-1

Hence, P(—1, -3, 2)

Similarly, Q lieson 3x+y + 4z = 16
S9u+6+2p—1—-4p+4 =16
=>7p=7=n=1

Hence, Q is (5,1,0) L L
Now, PQ =vV36+16+4 = V56 =2v14

Question216

A plane which bisects the angle between the two given planes 2x -y + 2z
-4 =0and x + 2y + 2z - 2 = 0, passes through the point :
[April 12, 2019 (II)]

Options:
A.(1,-4,1)
B. (1, 4, -1)
C.(2,4,1)
D.(2,-4,1)
Answer: D

Solution:

Solution:
The equations of angle bisectors are,



X+2y+2z-23 = iw
=2x—-3y—-2=0
or3x+y+4z—-6=0

(2,-4,1) lies on the second plane.

Question217

The length of the perpendicular drawn from the point (2, 1,4 ) to the
plane containing the lines 7 = (? + f) + }x(/i\ + 2] — E) and

= (14+57) +pl=7+7-28) is:

[April 12, 2019 (11)]

Options:

A. 3

B.

(oS

<
W]

C
D.

§||H

Answer: C

Solution:

Solution:

x—1 y—-1 2z
1 2 -1
-1 1 -2

The equation of plane containing two given lines is, =0

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

_|_2-1-4 | _ 53
V12 + 1% + 12
Question218

If Q(0, —1, —3) is the image of the point P in the plane 3x— y + 4z = 2
and R is the point (3, —1, —2), then the area (in sq. units) of A PQR is :
[April 10, 2019 (I)]

Options:

A.2V13

91
B.
9

<

<.

1
€=



D, Y65

2

Answer: C

Solution:

Solution:

Image of Q(0, —1, —3) in plane is,

(x—0) _ (y+1) _z+3 _ -2(1-12-2) -1
3 -1 +4 9+1+16

=2x=3,y=-2,z=1

=P(3, -2, 1), Q(0, -1, —-3), R(3, -1, —2)

.. Area of APQR is

2|@pxar| =3 3 -1 4
3 0 1
-1 {?(—1)—3(3—12)+§(3)}|
1, ——=—— Vo1
_E‘/(1+81+9)_T
Question219

If the plane 2x — y + 2z + 3 = 0 has the distances ; and Z units from the

planes 4x — 2y + 4z + 2 = 0 and 2x —y + 2z+ p = 0, respectively, then the
maximum value of A + pn is equal to:
[April 10,2019 (ID]

Options:
A.9

B. 15
C.5

D. 13

Answer: D

Solution:

Solution:
Let, P, :2x—y+2z2+3=0

P2:2x—y+22+%=0
P;:2x—y+2z+p=0

Given, distance between P, and P, is 1

3
A
3-2
1 | 2 A
3w 1372 T haw=8
And distance between P, and P, is %
2 -3
3 = p\/_ = Hpax = 5



=(A+n) =13

max

Question220

If the line, >3 = Y*1 = 222 meets the plane,x + 2y + 3z = 15 at a point P,

then the distance of P from the origin is:
[April 09 2019 I]

Options:
A.V5/2
B. 2V5
C.9/2
D.7/2

Answer: C

Solution:

Solution:

Let point on line be P(2k + 1, 3k — 1, 4k + 2)
Since, point P lies on the plane x + 2y + 3z = 15
S2k+1+6k—2+12k+6 =15

=>k=%
P = (2, %,4)

Then the distance of the point P from the origin isOP = \/ 4+ % +16 = %

Question221

A plane passing through the points (0,-1,0) and (0,0,1)and making an
angle 7 with the plane y — z + 5 = 0, also passes through the point:
[April 09 2019 I]

Options:
A (-V2,1, —4)
B. (vV2, -1, 4)

C.(=v2, -1, —4)
D. (vV2, 1, 4)
Answer: D

Solution:



Solution:

Let the required plane passing through the points(0,-1,0) and (0,0,1) be % + —Ll + % = 1 and the given plane is
y—z+5=0
“cos 2 = i
R _
\/ (% +1+1 ) V2
=) = % = % =+v2

Then, the equation of plane is +V2x—-y+z=1
Then the point (V2, 1, 4) satisfies the equation of plane

Question222

Let P be the plane, which contains the line of intersection of the planes,
x+y+z—-—6=0and 2x+ 3y+z+ 5 = 0 and it is perpendicular to the xy -
plane. Then the distance of the point (0,0,256) from P is equal to:

[April 09, 2019 (II)]

Options:
A. 17 /V5
B. 63V5

C. 205V5
D.11/vV5

Answer: D

Solution:

Solution:
Let the plane be
P=(2x+3y+z+5)+A(x+y+z—-6)=0
" above plane is perpendicular to xy plane.
Ade+sni+@+nj+a+0k) k=0=2=-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

V5 V5

Question223

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 2019 I]

Options:
A x—3y—-2z=-2
B.2x—z=2



C.x-y—-z=0
D.x+3y+z=4

Answer: C

Solution:

Solution:

Let the equation of required plane be;

2x—y—4)+ANy+2z—-4)=0

" This plane passes through the point (1,1,0) then (2 =1 -4)+A(1+0-4) =0
=s>A=-1

Then, equation of required plane is,

2x—-y—-4)—-(y+2z-4)=0

22X =2y —22z=0=x—-y—2z=0

Question224

The vector equation of the plane through the line of intersection of the
planes x+y+ z = 1 and 2x + 3y + 4z = S5which is perpendicular to the
planex -y +z =0 is:

[April 08,2019 (I1)]

Options:
Azx|i—kl+2=0
B.2.(T-%)-2=0

c.2x(i+k)+2=0

D.2.(5-%)+2=0
Answer: D

Solution:

Solution:

Equation of the plane passing through the line of intersection of x+y+z=1and 2x+ 3y+4z=5s
(2x+3y+4z—-5) +AMx+y+z—-1)=0

22+A)x+B+ANy+ A +27N)z+(-5-2)=0....... (i)

" plane(i) is perpendicular to the planex -y +z =0

SR2FENMD)+F@F+FA)(-1)+E+2)(1)=0

2+A-3-A+4+2=0=>7A=-3

Hence, equation of required plane is

—x+z—-2=00rx—z+2=0

St li—kl+2=0

Question225

The length of the projection of the line segment joining the points (5, -
1, 4) and (4, -1, 3) on the plane, x +y + z = 7 is:



[2018]
Options:

A.

winN

B.

W

a
<.
wIN|

D.

i

Answer: C

Solution:
Solution:

C/EB(S,]A)

A3

/A’ ....................................... EBJ /

e A (/i\+"\+/1;) 2
AC=AB.AC = (T +k) Mit+ti+kl _ 2

V3 V3 _

T _ 2 _ 7 _4 _ 2
Now, AB’ = BC = {AB? — AC? = \/2 2 = \/3
. Length of projection = %
Question226

An angle between the lines whose direction cosines are given by the
equations, 1 +3m+5n=0and 51m -2mn + 6nl =0, is
[Online April 15, 2018]

Options:

A. cos_l(%)

B. cos_l(%)

C. cos_l(%)
D. cos_l(%)

Answer: B



Solution:

Given

l1+3m+5n=0..... (1)

and 5lm —-2mn +6nl =0 ....... (2)
From eq. (1) we have

l =-3m-5n

Put the value of | in eq. (2), we get;
Put the value of 1 in eq. (2), we get;
5(-3m —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

Jm=-—-norm=-—2n
Form = —-n,1 = —-2n
Andform=-2n,1 =n

S(1,m,n)=(-2n, —n,n) Or (1, m, n) = (n, —2n, n)
=(l,mn)=(-2,-1,1)0r(l,m,n)=(1, —-2,1)
Therefore, angle between the lines is given as:
(=2)) +(=1).(=2) + (1)(1)

cos®) = 6 V6

=cos(0) = % =0 = cos™" ( %)

Question227

If the angle between the lines,; =¥ =*

then P is equal to
[Online April 16, 2018]

Options:

7
A. ~1

B.

NI

C. -

N

D.

N[

Answer: D

Solution:

Solution:

Let 6 be the angle between the two lines
Here direction cosines of% = 321 = % are 2,2,1
Also second line can be written as:

X—-5_y—-2_z-3
2 P 4
7

.. its direction cosines are 2, g 4




Also, cos6 = % (Given)

a,a, + b b, +cc,

'cosH = =
Va,®+b2+c.* Va2 +b, > +c,
P
2 (2x2)+(2x7)+(1x4)
3 /22 2 2\/ ., P? 2
294+ 2°+1 2 +E+4
2P
4+5+4

3 x \/22+P—2+42
49

:(4+§)2=20+g=16+87p+%=20+%
:g=4=>P=%
Question228

If L, is the line of intersection of the planes
2x—-2y+3z-2=0,x-y+z+1=0andL, is the line of intersection of

the planesx+2y-z-3=0,3x—-y+ 2z -1 = 0, then the distance of the
origin from the plane, containing the lines L, and L,, is:

[2018]

Options:

| -
|

A.

w
<
N

| -
I

B.

N
<.
N

<.
’H Nll"

D.

N
<
N

Answer: A

Solution:

Solution:
Equation of plane passing through the line of intersection of first two planes is:

(2x =2y +3z—-2)+Ax—-y+z+1)=0
orx(A+2)—y2+2A)+z>_A+3)+(A-2)=0...... (i)
is having infinite number of solution with
Xx+2y—z—3=0and3x—y+2z—1=0, then

(A+2) —(A+2) (A+3)
1 2 -1 =0
3 -1 2

Now put A = 5 in (i), we get
7x—T7y+82+3=0

Now perpendicular distance from (0,0,0) to the place containing L; and L, = — = —



Question229

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]

Options:
A. 12
B.-8
C.4
D. 4

Answer: C

Solution:

Solution:
Equation of plane passing through three given points is:

X=X, Y-y, zZ-1

H7X Yo7V 477 =0

X37% Y37V 2374
XxX+2 y+2 z-2
= 1+2 —-1+2 2-2
1+2 1+2 1-2

=0

XxX+2 y+2 z-2

= 3 1 0 =0

3 3 -1
=2-x+3y+6z2—-8=0
x_3y_b6z, 8 _

"8 "8 B8t "
SX_Y_Z2_
88 8

3 6
X 4 ¥,z
"gtgts !

3 6
. : _ 8,8 _
. Sum of intercepts = -8 + R -4

L]
Question230

A variable plane passes through a fixed point (3,2,1) and meets x, y and
z axes at A, B and C respectively. A plane is drawn parallel to yz— plane
through A, 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]

Options:

A x+y+z=6

X4 ¥4z
B.3+2+1 1
c.3+24+41-

X vy z
D_l+l+l=ﬂ

X y z 6

Answer: C

Solution:

Solution:

If a, b, c are the intercepts of the variable plane on the x, y, z axes respectively, then the equation of the plane is
X, Yy, z_

=+L42=1

a b c

And the point of intersection of the planes parallel to the xy, yz and zx planes is (a, b, c).

As the point (3,2,1) lies on the variable plane, so

3,2,1

Therefore, the required locus is % + 2 + % =1
Question231

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

Options:

A. cos™

Answer: D

Solution:

Solution:
Normalto 3x+4y+z=1is31i +4j + k.



Normal to 5x + 8y + 2z = —-14is5i + 8j + 2k
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 lineis —j + 4k

Hence the angle between the plane x + y+ z + 5 = 0 and the intersection line is sin™? ( _1_+il ) = sin™! ( \/ 3 )

vV17V3 17

Question232

A plane bisects the line segment joining the points (1, 2, 3) and (- 3, 4,
5) at right angles. Then this plane also passes through the point.
[Online April 15, 2018]

Options:
A.(-3,2,1)
B.(@3,2,1)
C.(1,2,-3)
D.(-1,2,3)

Answer: A

Solution:

Solution:
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:
1-3 244 5+3)\_ (-2 6 8\ _
( 2 2 2 ) - (T'i'i) =(=1.3.4)
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 = A
As plane passes through (-1,3,4) so
—4(-1)+2(3)+2(4) =A=>A=18
Therefore, equation of plane is : —4x + 2y + 2z = 18
Now, only (-3,2,1) satisfies the given plane as
—4(-3) +2(2) +2(1) =18

Question233

If the image of the point P(1, —2, 3) in the plane,2x + 3y -4z +22 =0
measured parallel to line, 7 = 7 = Zis Q, then PQ is equal to :
[2017]

Options:
A. 6V5
B. 3V5

C.2V42



D. V42

Answer: C
Solution:
Solution:

Equation of line PQ is
x—-1_y+2 _2z-3

1 4 5
Let F be (A + 1, 4A — 2, 5A + 3)
P(1,-2,3)

N
o

Since F lies on the plane

S2(0+ 1)+ 3(AA—2)—4(BA+3)+22=0
20+ 24120 —-6—-20A—-12+22=0
5—6A+6=0=>A=1

~F is (2,2,8)

PQ = 2PF =2y1%+4%+5% =2v42

Question234

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
x—l=y+2_z—4andx—2=y+1_z+7 is :
3 2 ‘

- = =
[2017]

) -1 -1

Options:
A 0

B. 20

Solution:

Solution:

Let the plane be
a(x—1)+by+1)+c(z+1)=0
Normal vector



j ok
-2 3
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

V25 +49+9 V83

_ )

=51 +7] +3k

Question235

If x =a,y=b, z=cis a solution of the system of linear equations
x+8y+7z=0

9x+2y+3z2z=0

x+y+z=0

such that the point (a, b, c) lies on the plane x + 2y + z = 6, then
2a + b + ¢ equals:

[Online April 9, 2017]

Options:
A -1
B.0
C.1
D. 2

Answer: C

Solution:

Solution:
x+8y+7z=0
9x+2y+3z2=0
X+y+z=0

X=A y=6A z=-7A
X=A y=6A z=-=7A
Now, A+ 12A—-7A =6
6A =06

A=1

2N+ 6N — 7

A

1

Question236

If a variable plane, at a distance of 3 units from the origin, intersects
the coordinate axes at A, B and C, then the locus of the centroid of
AABC is :

[Online April 9, 2017]



1,1, 1
Al+ylilog
XZ y2 ZZ
1,1, 1
B.-+=-+==3
XZ y2 Z2

1 ,1,1_1
C.o+=+==<
< v 209

1 1 1
D.L+1l41l=9
X2 y2 Z2

Answer: A

Solution:

Solution:

Suppose centroid be (h, k, 1)

~X —intp = 3h, y —intp = 3k, z— intp = 3l
ion >+ X 4+ Z _

Equation 3h + 3K + 31 1

-. Distance from (0,0,0)

1 _11 1 =3
on? "o 012
Ll,1,1
X2 y2 ZZ
Question237

If the line, *72 = Y2 = Z*2 Jjes in the plane, 2x— 4y + 3z = 2, then the

shortest distance between this line and the line,
[Online April 9, 2017]

X

1 _y 2z
—9—418

12

Options:

A. 2

B.1

C.0

D.3

Answer: C

Solution:

Solution:

Point (3, =2, —A)onpline2x—4y+3z—-2=0 =6+8-3A—-2 =0=3A=12
Now,

XIB—Y_-I_12_Z—+24_k1 ...... (i)
x1—21=%=§=k2 ....... (i)



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
k, = -2

p(1, 0, 0) lie on equation of a line 1
gives shortest distance =0

Question238

The coordinates of the foot of the perpendicular from the point (1,-2,1)
on the plane containing the lines, le = y;1 = Zg3 andxg1 = yg2 = 233, is :
[Online April 8, 2017]

Options:
A. (2,-4,2)
B. (-1,2,-1)
C. (0,0,0)
D. (1,1,1)
Answer: C

Solution:

Solution:

- - -
n

=n, Xn, = =(9, -18,9) = (1, -2, 1)

N oo ®’D

J
7
5

w o =)

. Equation of plane is
1x+1)-2(y—-1)+(z—-3)=0
=>x—2y+z=0

foot to z

x=1_y+2_z—-1 _ [1+4+1]

1 -2 1 6
x=0,y=0,z=0

Question239

The line of intersection of the planes 7. (3? — i+ E) = 1 and

2 (5447 -28) =2, is:
[Online April 8, 2017]

Options:

N
N
|
ot

X —

A —

Il
i<
Il
—_
w



x—é z+§
B 7_y _ 7
2 —7 13
6 . _5
c 13 Y 13 4
2 T =7 T -13
6 . _5
D 13 Y 13,
2 T 7 T 13
Answer: C
Solution:
Solution:
17 k
- - o ~ ~ ~ - ~ N ~
n=n; Xn,= 3 -1 1 =i(=2)—j(=7)+ k(13)=»>n =-2i +7j +13k
1 4 -2
Now,
x—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—=5/13 _ z

2 a -7 T -13

Question240

ABC is triangle in a plane with vertices A(2, 3, 5), B(-1, 3,2) and
C(2, 5, n). If the median through A is equally inclined to the coordinate

axes, then the value of (23 + p3 + 5) is:
[Online April 10, 2016]

Options:
A. 1130

B. 1348

C. 1077

D. 676

Answer: B

Solution:

Solution:
DR's of AD are

Kgl ~2,4-3,u+22-5
A—-5 1 b= 8
2 772
" This median is making equal angles with coordinate axes, therefore,

i.e.



A(2,3,5)

2>A=7&n=10
A4+ p®=5=1348

Question241

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

x—1 _y—-2 _ z+3 x=-3 _y-2 —z—-1 i .
1 ="3 =% and "3~ = 1= = =5~ are coplanar is :

[Online April 10, 2016]
Options:

A 2

B.4

C.3

D.1

Answer: C

Solution:

Solution:
3-1 2-2 1-(=3)
Lines are coplanar 1 2 % =0
1 A? 2

2 0 4
=112 2| =0

1 2% 2
=2(4 -2 +4(*-2)=0
=4 -2 +20° -4 =0=0%(2%-2)=0

=sA=0,v2, —V2

Question242

The shortest distance between the lines £ = ¥ = Zand 22 = Y -2 = 222 ljes

2 1 -1 8
in the interval:
[Online April 9, 2016]

Options:



A. (3, 4]
B. (2, 3]
C.[1, 2)
D. [0, 1)
Answer: B

Solution:

Solution:
Shortest distance between two lines
x—x1=y—y1 z—-2z, X—X, y-Vy, zZ—-2Z

— = = 2. .
3 b = ) and a, c is given by,

1 1

XH7X Y27V 47
a; b, ¢y
a, b

C

2 2

{ (b,c, — b,c,)* + (c,a, — c,a,)* + (a;b, — a,b,)?
.. The shortest distance between given lines are
-2 45
2 21
-1 8 4
V(8 —8)%+ (—1—8)2 + (16 + 2)*

0—-36+ 90 54
| V405 20.1

Question243

If the line, 222 = Y£2 = 2*4 Jjes in the plane, 1Ix+ my -z =9, then 12 + m?

—1
is equal to:
[2016]

Options:
A.5

B. 2

C. 26

D. 18

Answer: B

Solution:

Solution:

Line lies in the plane =(3, —2, —4) lie in the plane

=23l —2m+4=90r3l —-2m =5 ....... (1)

Also, 1, m, —1 are dr's of line perpendicular to plane and 2 . -1,3 are dr's of line lying in the plane
=22l - m-3=0o0r2l —-m=3....... (2)

Solving (1) and (2) wegetl =1l andm = -1



=12+m?=2

Question244

The distance of the point (1,-5,9) from the plane x —y + z = 5 measured
along the linex =y =z is:
[2016]

Options:
A 10
V3

B20

3
C. 3V10

D. 10v3

Answer: D

Solution:

Solution:
P(1,-5,9)

i

\\

n x=1_y+5_2z-9_
Eq of PO: T =1 T A

=2x=A+1;y=7A-5z=A+9
Putting these in eq " of plane :
A+1-A+54+A4+9=5
=>A=-10

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

= distance OP = 10v3

Question245

The distance of the point (1,-2,4) from the plane passing through the
point (1,2,2) and perpendicular to the planes x —y + 2z = 3 and

2x - 2y+z+12 =0, is

[Online April 9, 2016]

Options:
A. 2



B. V2
C.2v2

1
V2

Answer: C

Solution:

Solution:
Let equation of plane be
a(x—1)+b(y—2)+c(z—-2)=0....... (1)
is perpendicular to given planes then
a—-b+2c=0
2a—2b+c=0
Solving above equationc =0anda=">b
equation of plane (1) can be
x+y—-3=0
distance from (1,-2,4) will be
p=1-2-3_14 _5p5

Vi+1 V2

Question246

The equation of the plane containing the line 2x - 5y +z =
3; x+y+ 4z = 5, and parallel to the plane, x+ 3y + 6z =1, is:
[2015]

Options:
A.x+3y+6z=7
B.2x+6y+ 12z =-13
C.2x+06y+12z2=13
D.x+3y+6z=-7

Answer: A

Solution:

Solution:
Equation of the plane containing the lines
2x—by+z=3andx+y+4z=5is
2x—5y+z—-3+A(x+y+4z-5)=0
=2(24+A)x+(=5+2A)y+(1+47)z+(-3-57)=0
Since the plane (i) parallel to the given plane
x+3y+6z=1
24N =5+4+A_ 144
1 3 6

11
=25\ = 5
Hence equation of the required plane is

(2—%)x+ (—5—12—1)y+ (1—%)z+(—3+52—5) =0

=24 -11)x+(-10-11)y+(2—-44)z+(-6+55) =0
=2-7x—21y—-42z+49=0




=2x+3y+6z2—7=0
=X+ 3y+6z=7

Question247

The distance of the point (1,0,2) from the point of intersection of the
. X—2 __ 1 _z-2 — .

line *3= = Y= = .=< and the planex —y + z = 16, is

[2015]

Options:
A. 3v21
B. 13
C.2v14
D.8

Answer: B

Solution:

Solution:

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

1lr+5 =16

r=1

PB3x1+2,4x1-1,12x1+2) =P(5,3, 14)
distance between P and (1,0,2)

D=V(5-1)2%+3%+(14-2)? =13

Question248

The shortest distance between the z -axis and the line x +y + 2z -3
=0=2x+3y+4z—-14, is
[Online April 11, 2015]

Options:
Al
B. 2
C.4
D.3

Answer: B

Solution:



The equation of any plane passing through given line is
(x+y+2z2—3)+AM2x+3y+4z—-4)=0
2(1+2A)x+ (1 +3A)y+(2+4N)z—-(3+47) =0
If this plane is parallel to z -axis then normal to the plane will be perpendicular to z-axis.
S(1 4+ 2A)(0) + (1 + 3A)(0) +(2+4A)(1) =0
!
2
Thus, Required plane is

(x+y+22—3)—%(2x+3y+4z—4)=O=>y+2=0
2

JS.D=—=2
V(1)

Question249

A plane containing the point (3,2,0) and the line ~; l = Y= 2 = Zf’ also

contains the point:
[Online April 11, 2015]

Options:
A. (0,3,1)
B. (0,7,-10)
C. (0,-3,1)
D.0,7,10

Answer: C

Solution:

Solution:
Equation of the plane containing the given line
x—-1_y-2 =z—3iS

1 5 4
Ax—-1)+B(y—-2)+C(z-3)=0...... (i)
where A+ 5B+4C =0 ....... (i)
Since the point (3,2,0) contains in the plane (i), therefore 2A+0.B—-3C =0 ....... (iii)
From equations (ii) and (iii),

A B C

—15-0 6+3 0-10_ Klet)
=2A = -15k, B=9 and C = —10k
Putting the value of A, B and C in equation (i), we get
—15(x—1)+9(y—-2)—-10(z—-3)=0....... (iv)
Now the coordinates of the point (0,-3,1)
satisfy the equation of the plane (iv) as
—-15(0—-1)+9(-3-2)—10(1 = 3)
=15-454+20=0
Hence the point (0, -3, 1) contains in the plane.

Question250

If the points (1, 1, A) and (-3,0,1) are equidistant from the plane,
3x + 4y — 12z + 13 = 0, then 2 satisfies the equation:
[Online April 10, 2015]



Options:
A.3x*+10x-13=0
B.3x*—10x+21 =0
C.3x*—10x+7=0
D.3x*+10x-7=0
Answer: C

Solution:

Solution:
3+4—-12A+ 13| =| -9+ 0—12 + 13|
=|—-12A4+20|=|8]| =3A—-5| =2
=922 +25—-30A =4 =922 -307A+21 =0
=322-10A+7=0

Question251

If the shortest distance between the lines

x—1
o

y+1

-1

z
1

x+y+z+1=0=2x-y+z+3is , then a value «a is:

[Online April 10, 2015]

Options:
JN—

B. -1

c.32

19
D. 37
Answer: C

Solution:

Solution:

, (a # —1) and

Plane passing throughx+y+z+1=0and2x—-y+z+3=0isx+y+z+1+A2x—-y+z+3)=0

>2A+1)x+(1-A)y+(1+AN)z+37A+1=0
Parallel to the given line if
a2A+1)-1(1-2)+1(1+27A) =0

a_2A+1 ....... (i)
20+1—-(1-A)+0+432A+1 | _ 1
Also, = -
VERA+1)2+ (1 =22+ (1 +2)° V3
A=0232. g =0ora=32

102° 19




Question252

The angle between the lines whose direction cosines satisfy the

equations] +m+n=0and 12+ m? + n?is
[2014]

Options:
II
A. 5

B.

(ST=|

II
C.3

II
D. 7

Answer: C

Solution:

Solution:

Given,1 +m+n=0and1?=m?+n’
Now, (—m—n)2 =m? +n?®
=>mn=0=>m=0o0rn=0

Ifm=0thenl = —-n
Weknowl?+m?+n?=15n=+L
V2
; 1 1
ie.(l,,m,n)=|—-— 0, —=
o mymy) v2' V2

Ifn=0thenl = —m
12+m?+n?=1=2m?’=1

1
>m=*+—

V2

1
Letm = —

V2
=>1=—L_andn=0

- (L 1L

_1 I

c059—2=>9_3
[ ]

Question253

Let A(2, 3, 5), B(—-1, 3, 2) and C(2, 5, n) be the vertices of a AABC. If the
median through A is equally inclined to the coordinate axes, then:
[Online April 11, 2014]

Options:
A.S5A-8u=0
B.8BA—-5u=0

C.10A—7p =0



D.7A-10p =20
Answer: C

Solution:

Solution:
If D be the mid-point of BC, then
_[(A-1 n+2
p— (2514, 252)
A2, 3,5)

B D C
(-1.3.2) (%, 5, 1)
A—5 1 b= 8

2 72
Since median AD is equally inclined with coordinate axes, therefore direction ratios of AD will be equal, i.e,
il
2 _ 1

A—5)2 p—38\2 A—5)\2 pn—38)\2

) e B8] (58] e (25

(552)
(A32) w1+ (252)
(52 - - (252)
=2>A=7,3andp=10,6

IfA=7andn =10

A_ 7 _ _
Thenﬁ—m:lo}\ Tn =0

Direction ratios of AD are

Question254

A line in the 3 -dimensional space makes an angle 0 ( 0<0=7 ) with

both the x and y axes. Then the set of all values of theta is the interval:
[Online April 9, 2014]

Options:

I
4 ]

o
wlA

c. [53]

D. (2.2]

Answer: C



Solution:

Solution:

It makes 6 with x and y -axes.

1 =cosH, m =cos0O, n = cos(m — 20)
we havel?+m?+n?=1

=c0s%0 + cos?0 + cos? (m—20)=1
=2c0s%0 + (—c0s20)? =1

=2c0s%0 — 1 + cos?20 = 0
=c0s20—[1+cos20]=0
=c0s20=0o0rcos26 =-1
=220=mn/2o0r20=m

=>6=n/40r6=%

Question255

Equation of the line of the shortest distance between the lines 7 = % = 7

x=1 _y+1 _ z s,
and ~— == = 7 is:

[Online April 19, 2014]

Options:
SEERE

Solution:

Solution:
Let equation of the required line be

X—X1=y—y1=2—21 (|)

a b c
Given two lines

x—=1_y+1_z
0 0 e (iii)

and

a—b+c=0.... (iv)

—2b+c=0.... (v)

From (iv) and (v) c = 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;, ;) 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) = (1, —2r—1, r)



(0, 0,0)

(ii)

(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 0 .
J1-2r—-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.

Question256

The image of the line *:! = Y=2 = 2=% jn the plane2x —y + z + 3 = 0 is the

1
line:
[2014]

Options:

A x—-3 _y+5 _z—-2
© 3

x—3 _y+5_z-2
B. -3 -1 5

x+3 _y—-5_z—-2
C. 3 1 -5

x+3 _y—-5_z+2
D. = -1~ 5

Answer: C

Solution:

Solution:
a—1_b-3_c—4 _
=1 =77 = A(let)

A+1

o

oo

2
3-2
RN

A(1,3,4)
E—

3i+j—5k
pe’
3+ -5k
A —
(a, b, c)

a;llb;3,c-54) _ ()\H,s_—zx,u)

2 2
s20+ )-8 2 4 22850
BA4+6=0=h=—2
a=-3,b=5¢c=2
x+3_y—-5_z-2

3 T~ -5

- |

Required line is




Question257

If the angle between the line 2(x+ 1) =y = z + 4 and the plane
2x —y+VAz + 4 = 0 is {, then the value of 2 is:

[Online April 19, 2014]
Options:

A. 135
B. £

c.

—_

D, 135

Answer: C

Solution:

Solution:
Given equation of line can be written as
x+1_y_z+4

1 2 2 _
Egn of plane is 2x —y+VvVAz+4 =0

Since, angle between the line and the plane is %

therefore

sin @ = 2(1) +2(=1) + 2(V2)
6 V1i+4+4V4+1+A

1 _2-242VA

2 V9V5+A

v _ 3 A _ 9
= === = =
v5+2 4 5417 16
=7A=45=h=475
Question258

If the distance between planes, 4x -2y -4z + 1 = 0 and
4x - 2y—4z+d =0is 7, then d is:
[Online April 12, 2014]

Options:

A. 41 or-42
B. 42 or 43
C.-41 or43
D.-42 or 44



Answer: C

Solution:

Solution:

Given planes are

4x - 2y—4z+1=0
and4x -2y —4z+d =0

They are parallel.

Distance between them is +7 = ——3% =1 ___
V16 +4 + 16

:i%i=i7ﬁd=42+l

or—42+1ie.d =—-41o0r43.

Question259

A symmetrical form of the line of intersection of the planesx =ay+b
and z=cy+d is

[Online April 12, 2014]

Options:

A x=b _y-1_z-d
‘oa 1 o

B x—b—a=y—1 _z—d-c

a 1 c

C x—a_y=-0_z—-c

Answer: B

Solution:

Solution:

Given two planes:

x—ay—b=0andcy—z+d =0

Let, 1, m, n be the direction ratio of the required line. Since the required line is perpendicular to normal of both the plane,
thereforel —am =0andcm—-n =20

=] —am+0.n=0and0.l +cm—n=0

.1l m _ n

“"a-0 041 c¢c-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, c + d ) satisfy the equation of the two given planes.
.. Option(b) is correct.

Question260

The plane containing the line *7* = Y22 = 2=2 and parallel to the line

=

= ¥ = 7 passes through the point:



[Online April 11, 2014]
Options:

A.(1,-2,5)

B. (1,0,5)

C. (0,3,-5)

D. (-1,-3,0)

Answer: B

Solution:

Solution:

Equation of the plane containing the line
x—1_y—2_2z-3
1 2 3
a(x—1)+b(y—2)+c(z-3)=0...... (i)

wherea.1+b.2+¢c3=0
i,e.,a+2b+3c=0..... (i)
Since the plane (i) parallel to the line
X_Y_2
1 1 4
ta.1+4b.14c¢.4=0
i.e,a+b+4c=0.... (iii)
From (ii) and (iii) ,
a b C
§-3 3-4 1-2 &l
~a=5k b=-k c=-k
On putting the value of a, b and c in equation (i),
5x—-1)—(y—-2)—-(z-3)=0
=25x—y—z=0....... (iv)
whenx =1,y =0and z = 5; then
L.H.S. of equation (iv) =5x—y —2
=5%x1-0-5=0
= R.H .S. of equation
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)

is

Question261

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

lines *2! = Y22 = 2=2 gnd *72 = -1 = 222 and has the largest distance

from the origin is:
[Online April 9, 2014]

Options:

A.7x+ 2y +4z =54
B.3x+ 4y + 5z =49
C.4x+ 3y + 5z = 50
D. 5x + 4y + 3z = 57

Answer: C



Solution:

Solution:
Given equation of lines are
x—1_y—-2_z-3

3 =T =Ty e (1)

x—3_y—1_2z-2

and T =T =g e (2)
Any pointonline (1) isP(3A+ 1, A+ 2,2A+3)andonline (2) isQ(pu+3,2p+ 1, 3pu + 2)
Onsolving3A+1=p+3andA+2=2u+1
wegetdA=1,u=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

Question262

Let ABC be a triangle with vertices at points A(2, 3, 5), B(-1, 3, 2) and
C(2, 5, p) in three dimensional space. If the median through A is equally

inclined with the axes, then (A, p) is equal to :
[Online April 25, 2013]

Options:
A. (10,7)
B. (7,5)
C. (7,10)
D. (5,7)

Answer: C

Solution:

Solution:

Since AD is the median
A(2,3,5)

B C
D
(-1,3,2) (A, 5, 1)
n_ [A=1 n+2
D = (—2 4, B2

Now, d R 's of AD is
_[A-1 _A—-5

b=4-3=1,c > 5 5
Also, a, b, care dR's
La=kl,b=km,c=knwherel =m=n



and12+m?+n?=1

Now,a=1,b ndc=1

a
=2>A=7andpn =10

Question263

If the protections 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]

Options:
A. 12
B.7

C.9
D.6

Answer: B

Solution:

Solution:
Length of the line segment = {(2)* + (3)* + (6)

2 _~

Question264

The acute angle between two lines such that the direction cosines
1, m, n, of each of them satisfy the equations1 + m + n = 0 and

1°+m?-n®>=0is
[Online April 22, 2013]

Options:
A.15°
B. 30°
C. 60°
D. 45°

Answer: C

Solution:

Solution:
Letl,, m, n, and1,, m,, n, be the d.c of line 1 and 2 respectively, then as given



l,+m +n, =0
andl,+m,+n,=0
andl,*+m,>—n,*=0and
2 2 2
1,°+m,*—n,"=0
(1 +m+n=0andl?*+m?-n’=0)
Angle between lines, 6 is
costheta =1 11 ,tmm,+nmn,... (1)
Asgiven12+m2=n2and1+m=—n
s(-n)?-2lm=n’=22lm=0o0orlm=0
Solm =0,1,m,=0
Ifl1, =0, m; # 0thenl m,=0
Ifm, =01, #0thenl,m =0
Ifl,=0,m,=0thenl,m =0
Ifm,=0,1,=0thenl m,=0
Alsol 1, =0andmm, =0
12+m?-n?=1%2+m?+n?-2n%=0
1

»1-2n°=0=>n=+—

V2
-+ L

2 V2
=0 = 60°( acute angle)

.'.nl = + ,

5=

N =

..cos B =

Question265

If the lines *=2 = Y=3 = 2=2 ang*7! = Y-% = 222 are coplanar, then k can

1 2
have
[2013]

Options:

A. any value

B. exactly one value

C. exactly two values
D. exactly three values

Answer: C

Solution:

Solution:
Given lines will be coplanar

-1 1 1
If 1 1 -k =0
k 2 1

5-1(1+2k) - (1+k}) +12-k) =0
=k =0,-3

Question266

If two lines L, and L, in space, are defined byL, = {x = Vay + (VA — 1),



z=(Va-1)y+valtandL,={x=vpy+(1-vVp),z=(1-vVp)y+Vp}
then L, is perpendicular to L,, for all non-negative reals A and p, such

that :
[Online April 23, 2013]

Options:
AVa+vp=1
B.A=np
C.A+u=0
D.A=np
Answer: D

Solution:

Solution:
For L1'

X=\/Xy+(\/x_1):>y=x_7_ ....... (|)

z=(vX—1)y+¢X=y=jX‘ ....... (ii)

From (i) and (ii)
x-—(VA—-1) _y=0_z-VA

ey 1 TR
The equation (A) is the equation of line L,.
Similarly equation of line L, is
x=(-Vp) _y=0_z=Vp (g

v 1 1-vp
Since L, L L,, therefore
VAVE+1x14+(WVA=1)(1=-vp)=0
>VA+Vp=0=vA=—-Vp
>A=1

Question267

If the lines *:! = Y—1 = 231 gpd *£2 = Y- = Z are coplanar, then the value

1 3 2 3 1
of kis:
[Online April 9, 2013]
Options:
11
A. >
11
B. -5

C.

N[ ©

D. -

N|©

Answer: A



Solution:

Solution:
Two given planes are coplanar, if

—2-(-1) k=1 0—(-1)

2 1 3 =0
2 3 4
-1 k-1 1
= 2 1 3 =0
2 3 4
=(-1)4-9)— (k-1)(8-6)+6-2=0
=>k=£
2
Question268

Distance between two parallel planes 2x + y + 2z = 8 and
4x +2y+4z+5=0is
[2013]

Options:

A.

N|w

B.

Njon

C.

N[

9
D. 5
Answer: C

Solution:

Solution:
2x+y+2z—-—8=0...(Plane 1)

2x+y+2z+ g = 0 ....(Plane 2)Distance between Plane 1 and 2

_ 2| |22 -2
V22 +12+2° 6 2
Question269

The equation of a plane through the line of intersection of the planes
x+2y=3,y—-2z+ 1 = 0, and perpendicular to the first plane is:
[Online April 25, 2013]

Options:



A 2x-y-10z=9
B.2x—-y+7z=11
C.2x—y+10z=11
D.2x-y—-9z=10
Answer: C

Solution:

Solution:

Equation of a plane through the line of intersection of the planes
x+2y=3,y—-2z+1=0is

(x+2y—3)+Ay—-2z+1)=0

=2>X+ (2+ANy—2NMz)—3+A=0....... (i)

Now, plane (i)is Ltox+2y =3

.. Their dot product is zero

i.e.1+2(2+}x)=0=>}\=_%

Thus, required plane is

5 =5 S _
x+(2—§)y—2x7(z)—3—§—0
ﬁx—%+52—1—21=0

=2x—-y+10z-11=0

Question270

Let Q be the foot of perpendicular from the origin to the plane

4x —3y+z+ 13 = 0 and R be a point (-1,-6) on the plane. Then length
QR is:

[Online April 22, 2013]

Options:
A.V14
5 |2
c.3y1
D. <

V2

Answer: C

Solution:

Solution:
Let P be the image of O in the given plane.



0 (0,0, 0)

Q

I
ip
Equation of the plane, 4x —3y+z+ 13 =0
OP is normal to the plane, therefore direction ratio of OP are proportional to 4,-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_z-0 =1 (let)
4 -3 1
Sx=4r,y=-3r,z=r
Let the coordinate of P be (4r, —3r, 1)
Since Q be the mid point of OP

Q= (Zr, ——r E)
Since Q lies in the given plane
4x—-3y+z+13 =0

: 9,..1r _
..8r+2r+2+13—0
p = —-13 =—26=_1
9 1 26
8+35+3

o= (23}
QR = \/(—1+22+(1—§)2+ (—6+%)2

\/1+ +121_3\/7

Question271

A vector 7 is inclined to x -axis at 45°, to y -axis at 60° and at an acute
angle to z -axis. If ¥ is a normal to a plane passing through the point
(v2, =1, 1) then the equation of the plane is:

[Online April 9, 2013]

Options:

A 4V2x+ 7y +z—2
B.2x+y+2z=2V2 +1
C.3V2x—4y—3z=7
D.V2x—y—z=2
Answer: B

Solution:

Solution:

Direction cosines of n are

N| =
=
N|—

Equation of the plane,



lx-vD+ty+D+ie-1=0
=2(x—V2)+(y+1)+2(z=1)=0
=22x+y+2z2=2V2 —-1+2
=22x+y+2z=2vV2 +1

Question272

If the line 2% = YX1 = 221 and 272 = ¥2X = £ intersect, then k is equal to:
[2012]

Options:
A. -1

B.

©IN

9
C.5
D.0

Answer: C

Solution:

Solution:

. . X — _ —
Given lines are 5 =3 7

x—3 k_z

1 2 1
73, =1-]+k b, =21+3] +4k
3,=31+kj, by=1+2] +k
Given lies are intersect if
(32_31)-(31XE2)

- - =

ENIER
~(3,-3,).(B,x1B,) =0
2 k+1 -1
2 3 4

1 2 1
=22(3-8)—-(k+1)(2-4)-14-3)=0
=22(=5)—-(k+ 1)(-2)-1(1)=0
9

=-10+2k+2-1=0=k=3

and

=

=0

Question273

The distance of the point —i + 2j + 6k from the straight line that passes
through the point 2i + 3i — 4k and is parallel to the vector 6i + 3; — 4k is
[Online May 26, 2012]

Options:



A9
B. 8
C.7
D. 10

Answer: C

Solution:

Solution:

Point is (-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 _

Equation is 6 -~ 3 ~— -2 =2A

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

Now, d .Rs of line passing through (-1,2,6) and L to this lineis {(x+ 1), (y—2), (z—6)}

So,6(x+1)+3(y—2)—-4(z-6)=0

=26x+3y—4z+24 =0

Now, 6(6A + 2) + 3(3A + 3) +4(4A+4)+24 =0

=26lA+61=0=A=-1

S0, x=—-4,y=0,z=0

Now, distance between (-1,2,6) and (-4,0,0) is VO + 4 + 36 = V49 = 7

Question274

Statement 1: The shortest distance between the lines 7 = 2= = 7 and

x—1 _y—1 _z—1 ¢« Y

Statement 2 : The shortest distance between two parallel lines is the
perpendicular distance from any point on one of the lines to the other
line.

[Online May 19, 2012]

Options:
A. Statement 1 is true, Statement 2 is false.

B. Statement 1 is true, Statement 2 is true, Statement 2 is a correct explanation for Statement
1.

C. Statement 1 is false, Statement 2 is true.

D. Statement 1 is true, Statement 2 is true, , Statement 2 is not a correct explanation for
Statement 1

Answer: C

Solution:

Solution: _
On solving we will get shortest distance =v2




Question275

The coordinates of the foot of perpendicular from the point (1, 0, 0) to
the line *2* = **1 = 2210 gre

[Online May 12, 2012]

Options:

A. (2, -3, 8)
B.(1,-1,-10)
C.(5,-8,-4)
D.(3,-4,-2)

Answer: D

Solution:
Solution:
Let the equation of AB is
x—-1 =y—(—1) _ z—(—10) -k
2 -3 8
Let L be the foot of the perpendicular drawn from P(1, 0, 0)
P(1,0,0)
£ L %

Now, direction ratio of PL. = (2k, —3k — 1, 8k — 10) and direction ratio of AB = (2, —3, 8)
Since, PL is perpendicular to AB
~2(2k) = 3(-3k—-1) +8(8k—10) =0
Now, k = 2(1-1) + 2—3)(0 +21) + %(O + 10)
(2)°+ (=3)° + (8)

Ta+9+64 77
. Required co-ordinate =L=(2+1,-3-1,8-10)
= (3, -4, -2)

Question276

A equation of a plane parallel to the plane x -2y + 2z -5 = 0 and at a
unit distance from the origin is :
[2012]

Options:

A x—=2y+2z—-3=0
B.x-2y+2z+1=0
C.x—-2y+2z-1=0

D.x=2y+2z+5=0



Answer: A

Solution:

Solution:

Given that, equation of a plane is

Xx—2y+2z2-5=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.
V12 4 2% 4 22
So equation of required planex —2y+2z+3 =0

Question277

The equation of a plane containing the line**! =Y

(0,7,-7) is
[Online May 26, 2012]

Options:

A x+y+z=0
B.x+2y+2z=21
C.3x—2y+5z2+35=0
D.3x+2y+5z+21=0

Answer: A

Solution:

Solution:

The equation of the plane containing the line
X+31 =y;3 - ZJ{Z isa(x+1)+by—3)+c(z+2)=0
where —3a+2b+c¢c=0....... (A)

This passes through (0,7,-7)

a0+ 1) +b(7-3)+c(—=7+2)=0
=a+4b - 5c =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

=2>X+y+z=0

Question278

Consider the following planes
P:x+y—-22+7=0
Q:x+y+2z2z+2=0
R:3x+3y—-6z-11=0

-3

z+2

2

- 1

and the point



[Online May 26, 2012]
Options:

A. P and R are perpendicular
B. Q and R are perpendicular
C. P and Q are parallel

D. P and R are parallel

Answer: D

Solution:

Solution:
Given planes are
P:x+y—-2z+7=0
Q:x+y+2z2+2=0
andR:3x+3y—-6z—-11=0
Consider Plane P and R.
Herea, =1,b, =1,¢c, = -2
anda,=3,b,=3,¢c,=-6
c

1

2 2 3
nd R are parallel.

o o

|H

) a

Since, =+ = 1 =112
a,

therefore P

v o

Question279

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

Options:
8 1
A (5 -3)

B (5 %)

Solution:

Solution:

Let the direction ratios of the common line bel, m and n.
Jx1+mx0+4nx0=0=1=0

21 —-Sbma+3n=0=5ma—-3n=0
3lb+m-3n=0=>m-3n=0........ (3)

Subtracting (3) from (1), we get m(5a—-1) =0



Now, value of m can not be zero because if m = 0 thenn =0
=] = m = n = 0 which is not possible.
Hence, 5a—1 =0=>a=%

Thus, option (b) is correct.

Question280

A line with positive direction cosines passes through the point

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

Options:
A V2
B.2
C.v3
D.1

Answer: C

Solution:

Solution:

Point P is (2,-1,2)

Let this line meet at Q(h, k, w)

Direction ratio of this line is
(h-2,k+1,w-2)

Since, d c are equal &d rg are also equal,
Sooh—-2=k+14+w-2
=sk=h-3andw=h

This line meets the plane
2x+y+z=9atqQ, so,
2h+k+w=90r2h+h-3+h=9
=24h-3=9=>h=3
andk=0andw=23

DistancePQ = V(3 —2)*+ (0 — (=1))* + (3 - 2)°

=V12+1°+1*°=Vy3

Question281

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]

Options:

1
A.O<a<§

B.—-1<a<0



C.a<—1ora<%

D.a=0
Answer: D

Solution:

Solution:

Given equation of plane is

3x+4y—-122+13=0

(1, a, 1) and (-3, 0, a) satisfy the equation of plane.

. We have

3+4(a)—12+13=0and3(-3)—-12(a)+ 13 =0

=24 +4a=0and4-12a=0

=2a=-1landa= %

Since, (1, a, 1) and (=3, 0, a) lie on the opposite sides of the plane ..a =0

Question282

The length of the perpendicular drawn from the point(3,-1,11) to the
line £ = ¥Y=-2 =2-3
[2011RS]

Options:
A. V29
B. V33
C. V53

D. V66

Answer: C

Solution:

Solution:

X _y—2_z—3_ .

S =3 =71 =ais (2a, 30 + 2, 4a + 3)
= Direction ratio of the L line is

20 — 3, 30 + 3, 4o — 8.

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

=22(2a—-3)+ 33+ 3) +4(4ax—8) =0

=2290—-29=0

=a=1

= Foot of L is (2,5,7)

= Length L is V1% + 6%+ 4% = V53

Any point on line

Question283

Statement-1: The point A(1, 0, 7)) is the mirror image of the point



B(li 6; 3) in the lille . % = u = z—2

2 3
Statement-2: The line £ = Y- = 222 bisects the line segment joining
A(1, 0, 7) and B(1, 6, 3).
[2011]
Options:

A. Statement-1 is true, Statement-2 is true; Statement-2 is not a correct explanation for
Statement-1.

B. Statement-1 is true, Statement-2 is false.
C. Statement-1 is false, Statement-2 is true.

D. Statement-1 is true, Statement-2 is true; Statement-2 is a correct explanation for Statement-
1.

Answer: A

Solution:

Solution:

The direction ratio of the line segment AB is 0,6,-4 and the direction ratio of the given line is 1,2,3 .

Clearly 1times0+2x6+3x(—=4)=0

So, the given line is perpendicular to line AB.

Also, the mid point of A and B is (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.

Question284

The distance of the point (1,-5,9) from the plane x — y+ z = 5 measured
along a straightx =y =1z is
[2011RS]

Options:
A.10V3
B. 5V3

C.3V10

D. 3V5

Answer: A

Solution:

Solution:

Equation of line through P(1, —5, 9) and parallel to the linex =y =z is
x—1_y+5_2z-9
1 1 1
Q=x=14+Ay=-5+A2z2=9+4+12)
Since Q liesonplanex—y+z =5

J14+A+5-A+9+A=5
=>A=-10

= A(say)



Q= (-9, —15, -1)

“PQ = V(1 +9)°+(15=5)%+ (9 + 1)°

=+v300 = 10v3

Question285

If the angle between the line x = Y-~

is cos™! ( \/ E ) , then A equals

[2011]
Options:

A.

N

B.

SIS

C.

wlu

2
D. 3
Answer: D

Solution:

Solution:

2

Let O be the angle between the given line and plane, then

1x1+2%x2+Ax%x3

sin@ =

2
=c0s0 = \/ 1- {5+ 37) 3}‘)2
14(5 + A9)

5 (5 + 32)?
= _—= ]_ —_
\/ 14 \/ 14(5 + 2?)

Squaring both sides, we get
5 _ 5A%—30A+45

14 145 +2?)

=2
:A_3

V12422422 12422432  vid. {5+ 22

1

Question286

z—3
A

and the plane x + 2y + 3z =4

A line AB in three-dimensional space makes angles 45° and 120° with
the positive x -axis and the positive y -axis respectively. If AB makes an
acute angle 0 with the positive z-axis, then 0 equals

[2010]
Options:
A. 45°



B. 60°
C.75°
D. 30°

Answer: B

Solution:
Solution:
As per question, direction cosines of the line : 1 = cos45° = \/1—5 m = cos 120° = _71 n = cos0

where theta is the angle, which line makes with positive z -axis.
We know that, 17+ m* +n =1

Question287

The line L given by > + { = 1 passes through the point (13,32) . The line

K is parallel to L and has the equation’ + 3 = 1. Then the distance

between L and K is
[2010]

Options:

A. V17

B. 17

15

<

23
C 17
D. 23

Answer: C

Solution:

Solution:

ullo

Slope of line L = —

Slope of lineK = —

alw

Line L is parallel to line k.
~b_3, bc =15
5 ¢

(13,32) is a point on L.



- _ __3
=sb=-20=c 1
Equation of K :
y—4x=3=4x-y+3=0
Distance between L and K = 152 -32+3] _ 23

V17 V17

Question288

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 segment joining
A@3, 1, 6) and B(1, 3, 4).

[2010]

Options:

A. Statement -1 is true, Statement -2 is true ; Statement - 2 is not a correct explanation for
Statement -1.

B. Statement -1 is true, Statement -2 is false.
C. Statement -1 is false, Statement -2 is true .

D. Statement - 1 is true, Statement 2 is true ; Statement -2 is a correct explanation for
Statement -1.

Answer: A

Solution:

Solution:

A(3,1,6); B=(1, 3,4)

Putting coordinate of mid-point of AB = (2, 2, 5) in planex—y+z = 5then 2 — 2 + 5 = 5, satisfy
So, mid-point of AB = (2, 2, 5) lies on the plane.

d.r's of AB = (2, -2, 2)

d.r's of normal to plane = (1, -1, 1)

Direction ratio of AB and normal to the plane are proportional therefore,
AB is perpendicular to the normal of plane

- Alisimage of B

Statement-1 is correct.

Statement-2 is also correct but it is not correct explanation.

Question2389

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

Options:

A.

ullo

=3
5 ’

U1 N

’

B.

o

=3
7 ’

AV



-6 -3 2
C.— =3
D.6, -3, 2

Answer: B

Solution:

Solution:
Let P(x,, y,, 2,) 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
X, =%, =6,y,-y,=-3,2,—-2, =2

=
So that direction ratios of PQ are 6,-3,2
6 -3 2

_6 =3
V62 + (=3)2+2% V62 + (=3)2+2% V62 +(=3)2+22 77

~ N

5
.. Direction cosines of PQ are

Question290

. 2 _y-1 _ z+2 Yiq 3 —
Let the line *5= = Y/~ = 2£2 lie in the planex + 3y — az + B = 0. Then

5
(o, B) equals
[2009]

Options:
A. (-6,7)
B. (5,-15)
C. (-5,5)
D. (6,-17)

Answer: A

Solution:

Solution:

Given that, the line X 5 2 y—51 =Z ; 2 lie in the planex+3y—az+p =0
~Pt(2, 1, —2) lies on the plane

ie.2+3+2a+p=0

or2a+pB+5=0.... (i)

Also normal to plane will be perpendicular to line,
23Xx1-5%x34+2x(-a)=0

=a=—06

From equation (i) then, p =7

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

Question291

If the straight lines X! = Y-2 = 223 and *22 = Y2 = -1 jntersect at a

point, then the integer k is equal to



[2008]
Options:
A. -5

B.5

C.2

D.-2
Answer: A

Solution:

Solution:
hen the two lines intersect then shortest distance between them is zero i.e.
- - g g

(az—al) .b; XD, B

- - -

b, x D,

- -

=(d,-3a,) . b, xb,=

11 -2
=0

=

3k 2
=1(4-3k)—1(2k—9) —2(k*=6) =0

:>—2k2—5k+25=0:>k=—50r%

'k is an integer, therefore k = =5

Question292

The line passing through the points (5, 1, a) and (3, b, 1)crosses the yz-
plane at the point ( 0,7, =2 ) . Then

[2008]
Options:
Ala=2,b=28
B.a=4,b=6
C.a=6,b=4
D.a=8b=2
Answer: C

Solution:



Equation of line through (5, 1, a) and (3, b, 1) is =0

x=—-2A+5
y=(b-1)2A+1
z=(1—-a)A+a
. Any point on this line is a
[-2A+5,(b=1)A+1, (1 —a)A+a]
Given that it crosses yz plane .—2A +5 =0
-

2
. 5 5
“lob-12+1,a-a2+a) = (0L, =2

5 17

13

5 = ——
and (1 a)§+a— 5

=sb=4anda=6

Question293

If a line makes an angle of 1 / 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]

Options:
II
A. 1

B.

LSJ=|

II
C.5

II
D.3

Answer: B

Solution:

Solution:

Let the line makes an angle theta with the positive direction of z -axis. Given that lines makes angle

axis.
sl = cosE, m= cosE, n = coso
4 4
We know that 12+ m?+n?=1
211 21 2
..c0s“= + cos“= + cos’6 =1
4 4

1,1 2n _
=2+2+cose—1

=>00529=O=>9=%

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

Question294

I
4

with x axis and y -



Let L be the line of intersection of the planes 2x+ 3y +z = 1 and

x + 3y + 2z = 2. If L makes an angle a with the positive x -axis, then cos a
equals

[2007]

Options:
A1l

B.

5||“

C.

Sl

D.

N| =

Answer: C

Solution:

Solution:
Let the direction cosines of line L be 1, m, n. Since line
L lies on both planes.
221 +3m+n=0.... (i)
andl +3m+2n=0........ (ii)
on solving equation (i) and (ii), we get

1 _ m _ n :1_ _m _
6-3 1-4 6-3 3 -3
N0W1—=£=E _ \/12+m2+n

3 =3 3 {3+(-37+3

+n

NlwlBs

2

N
Il
—_

1
27
1m=-Ll -1
v27 V3 V3 V3
Line L, makes an angle a with + ve x -axis

m2
= m
-3
3

wIB
<,

1
3
=]

. 1
.1l =cosa=cosa =—

V3

Question295

TOPIC 4 - Sphere and Miscellaneous Problems on Sphere

If (2,3,5) is one end of a diameter of the sphere x> + y2 + 72

—6x — 12y - 2z + 20 = 0, then the cooordinates of the other end of the
diameter are

[2007]

Options:
A. (4,3,5)
B. (4,3,-3)
C. (4,9,-3)
D. (4,-3,3)



Answer: C

Solution:

Solution:

We know that centre of sphere
X2+y2+22+2ux+2vy+2wz+d =0

is (—u, —v, —w)

Given that, x* + y* + z2 — 6x — 12y — 2z 420 = 0

- Centre =(3,6, 1)

Coordinates of one end of diameter of the sphere are (2,3,5)
Let the coordinates of the other end of diameter are(a, B, V)
a+2 _ , B+3_ - y+5_

S e I R
sa=4,p=9andy=-3

.. Coordinate of other end of diameter are (4,9,-3)

Question296

The image of the point (-1,3,4) in the plane x — 2y = 0 is
[2006]

Options:

17 19
A (-5 -3
B. (15,11,4)

17 19
c (-F.-%.1)
D. None of these

Answer: D

Solution:

Solution:

Let (o, B, y) be the image, then mid point of (a, B, v ) and (-1,3,4) must lieonx -2y =0
.a—1 +3

nat _2(_32 ) =0

Lda—1-2-6=0=2a-2=7...... (1)

Also line joining (a, B, y) and (-1,3,4) should be parallel to the normal of the plane x — 2y = 0
.a+1_B—3_y—4_K

1T -2 0

s>0a=A—-1,p==-2A+3,vy=4........ (2)

From (1) and (2)

a=zB 5 V=4

None of the option matches.

Question297

If non zero numbers a, b, c are in H.P., then the straight line’a‘ + f—) + % =0
always passes through a fixed point. That point is



[2005]
Options:
A. (-1,2)
B. (-1,-2)
C. (1,-2)

. (1, -3]

Answer: C

Solution:

Solution:
a,b,carein H.P. =
1,1 1
=_+_
a C=>a b ¢

+ Y4
*a

OlH

= 0 passes through (1,-2)

QJ-IN U‘II\J

Question298

The angle between the lines 2x =3y = —z and 6x = -y = —4z is
[2005]

Options:
A. 0°

B. 90°
C. 45°
D. 30°

Answer: B

Solution:

Solution:
The given lines are 2x = 3y = —z
or X =Y = 2| Dividing by 6]
3 2 -6
and 6x = —y = —4z
X- Y - _Z [Dividi
or 5 =T - 23 [Dividing by 12]
" Angle between two lines is
cosO = a,a, + b;b, + c,c,

\/a12 + b12 + C12 \/a22 + b22 + 022
3.2+2.(=12) + (=6).(=3)

V32 +2%+ (=6)% V2% + (—12)% + (= 3)?

=6—24+ 18V49V157 =0 =0 = 90°

cosO =




Question299

The distance between the line ¥ = 27 — 2] + 3k + A(i — j + 4k) and the

planerT. (P 457 +%) =5is
[2005]

Options:

10
A. 35

10
B. —
v

w

3
C. 3%

—_

10
D. =

Answer: B

Solution:

Solution:

The given lineis T =21 —2j + 3k + Ai —j + 4k)
andtheplaneis?.(i +5j +k) =5
=X+5y+z=>5

ax, + by, +cz; +d

\/a2+b2+c2

Required distance =

=|2—1o+3—5 _ 10
vi+25+1 3V3

Question300

If the angle theta between the line ! = Y-1 = 222 and the plane

2X —y + VAzZ + 4 = 0 is such thatsin0 = % then the value of A is
[2005]

Options:

Answer: A



Solution:

Solution:
Let O is the angle between line and plane then
= S
sin@ = B n
Pk
(T+2] +2k). 21 =T +vak) _2-2+2v&
Vi+4+4V4+1+) 3XV5+2A
Ssing=-—22_ 14 -542
3Vs5+x 3
-2
:K_S
(]
Question301

Theplanex+2y—z=4Cutsthespherex2+y2+zz—x+z—2=

circle of radius
[2005]

Options:
A.3

B.1

C.2

D.V2
Answer: B

Solution:

Solution:

g A

7

Centre of sphere = (% 0, —%) and radius of sphere

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

|2 _4|

\/ 3

_ 2 2 _§
*. radius of circle AB \/OB — OA \/2 5

Question302

Oin a



If the plane 2ax — 3ay + 4az + 6 = 0 passes through the mid point of the
line joining the centres of the spheres x> + y2 + 2% + 6x —8y—2z =13 and
x> + y2 + 2% - 10x +4y — 2z = 8 then a equals

[2005]

Options:
A -1
B.1
C.-2
D. 2

Answer: C

Solution:

Solution:

Plane 2ax — 3ay + 4az + 6 = 0 passes through the mid point of the line joining the centres of spheres
x2+y2+22+6x—8y—22= 13 and

x2+y2+z2—10x+4y—2z=8

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

Satisfying this in the equation of plane, we get

2a—3a+4a+6=0

=a = -—2.

Question303

A line makes the same angle 0, with each of the x and z axis. If the
angle B, which it makes with y -axis, is such thatsinZB = 3sin0, then
cos>0 equals

[2004]

Options:

A.

ullN

B.

(S

C.

ullw

2
D. 3
Answer: C
Solution:
Solution:
As per question the direction cosines of the line are cos 0, cosp, cos

+.c0s%0 + cos’B + cos?® = 1
'2c0s°0 = 1 — cos’0



=2c0s%0 = sinZB = 3sin0 (given)
=2c0s°0 = 3 — 3c0s°0
3

. 20 _ O
--cose—5

Question304

If the straight linesx=1+s,y=-3—-124s,z=1+ As and
X = %, y=1+1t,z=2-1t, with parameters s and t respectively, are co-

planar, then A equals.
[2004]

Options:
A.0

Solution:

Solution:

The given lines are
x—1=¥£3-z=l s )
and2x=y—1=222-¢...(2)

-1
The lines are coplanar, if

0-1 1-(=3) 2-1
1 —A A

Question305

A line with direction cosines proportional to 2,1,2 meets each of the
lines x =y+a =zand x + a = 2y = 2z. The co-ordinates of each of the



points of intersection are given by
[2004]

Options:

A. (2a, 3a, 3a), (24, a, a)
B. (3a, 2a, 3a), (a, a, a)
C. (3a, 2a, 3a), (a, a, 2a)
D. (3a, 3a, 3a), (a, a, a)

Answer: B

Solution:

Solution:
Let a pointonthelinex=y+a=z=A24is
(A, A —a, A) and a point on the line

x+a=2y=2z=pis (p —-a, 12—1 %) , then Direction ratio of the line joining these points are

- —gq-_H1,_1
A—p+a A—a o A 5
If it respresents the required line whose d .r be 2, 1, 2, then

—aq- 1 _u
A—p+a 272875 275
2 a 1 )
on solving we get A = 3a, p = 2a
.. The required points of intersection are

(3a, 3a — a, 3a) and (Za—a, %, %)

or (3a, 2a, 3a) and (a, a, a)

Question306

Distance between two parallel planes 2x + y + 2z = 8 and
4x +2y+4z+5=0is
[2004]

Options:

A.

N[ ©

B.

N

C.

N[

3
D. 5
Answer: C

Solution:

Solution:
The planes are 2x+y+2z—-8 =0 ........ (1)



and4x+2y+4z+5=0

or2x+y+22+%=0 ........ )
Since, both planes are parallel
.. Distance between (1) and (2)

5

\/22+12+22 ‘2\/9 2

Question307

The intersection of the spheres x> + y2 +2° + 7x - 2y —z =13 and

x> +y*> + z° — 3x + 3y + 4z = 8 is the same as the intersection of one of
the sphere and the plane
[2004]

Options:
A 2x—-y—-z=1
B.x—-2y—-z=1
C.x—-y—-2z=1
D.x—-y—-z=1
Answer: A

Solution:

Solution:

Given that, the equations of spheres are
Sl:x2+y2+22+7x—2y—z—13 =0 and
S2:x2+y2+z2—3x+3y+4z—8=0

We know that eqgn. of intersection plane be
S5,-5,=0=10x—-5y—-5z-5=0
=22x—y—z=1

Question308

The lines *72 = Y23 = 2=%apnd *-! = Y22 = 223 are coplanar if
[2003]

Options:
A.k=3or-2
B.k=0or-1
C.k=1lor-1
D.k=0or-3.

Answer: D



Solution:

Solution:
Two planes are coplanar if

X=X Y2V 2727

1 -1 -1
1 1 =k
k 2 1
ApplyingC, - C,+C,,C,>C, +C,
1 0 0
1 2 1-k

k k+2 14k
=12 +2k—(k+2)(1 =-k)1=0
=22 +2k—(-k*—-k+2)=0
kK®+3k=0=kk+3)=0
ork=0or-3

=0

=0

=

Question309

The two linesx =ay+b,z=cy+dandx=a'y+b', z=c'y + d' will be
perpendicular, if and only if
[2003]

Options:

Alaa'+cc'+1=0
B.aa'+bb'+cc'+1=0
C.aa'+ bb' +cc' =0
D.a+a)Mb+Db")+(c+c)=0.

Answer: A

Solution:

Solution:

x=b_y_z=-d x=-b _y_z=d
a 1 c ' a 1 c

For perpendicularity of lines,
aa’+1+4+cc’'=0

Question310

Two system of rectangular axes have the same origin. If a plane cuts
them at distances a, b, c and a’, b’, ¢’ from the origin then
[2003]



1 1 1 1 1 1 _

1 1 1 1 1 _
D g ate =0
Answer: A
Solution:
Solution:

i ini X4 Yz XiY¥Yizo

Equation of planes in intercept form be 3 + b + c 1& o + b + o 1

( Lr distance on plane from origin is same.)

-1 ‘ -1
1 1 1 \/ 1 1 1
— =+ = —t+ =+ =
a2 b2 C2 ar2 b2 02
1 1 1 1 1 1 _
StSsts -5 -5 55=0

Question311

The radius of the circle in which the spherex” + yz +2z° + 2x — 2y
—47z - 19 = 0 is cut by the planex + 2y + 2z + 7 =0 is
[2003]

Options:
A 4
B.1
C.2
D.3

Answer: D

Solution:

Solution:

. O

X/

Centre of sphere = (-1, 1, 2)
Radius of sphere v1+1+4+19 =5
Perpendicular distance from centre to the plane



—1+2+4+7| _12_,
Vi+4+4 3

In right, AAOC

AC?*=A0?-0C? =5°-4%=09

=2AC =3

OoC=d =

Question312

The shortest distance from the plane 12x + 4y + 3z = 327 to the sphere
x2+y2+zz+4x—2y—62 = 155 is
[2003]

Options:
A. 39
B. 26

4
C. 1133

D.13.

Answer: D

Solution:

Solution:

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

=|—2><12+4><1+3><3—327 _
V144 4+ 9+ 16

=26-13=13

13

Question313

The d.r. of normal to the plane through (1,0,0),(0,1,0) which makes an
angle 1 / 4 with plane x +y = 3 are
[2002]

Options:
A 1,v2,1
B.1,1,v2
C.1,1,2
D.v2,1,1
Answer: B

Solution:



Solution:

Equation of plane through (1,0,0) is
a(x—1)+by+cz=0....... (i)

It is also passes through (0,1,0) .
w—at+b=0=b=a

\/2(282 + cz)
=2a=y{2a’+c?=2a’=c?’=c=V2a
So d.r of normal are a, av2ai.e. 1, 1, V2.

Question314

A plane which passes through the point (3,2,0) and the line
X —4 _ y—7 _ z—4 iS
1 5 4

[2002]

Options:
Ax—-y+z=1
B.x+y+z=5
C.x+2y—z=1
D.2x—y+z=5
Answer: A

Solution:

Solution:
Since the point (3,2,0) lies on the given line
x—4 _y—-7_z-4
1~ 5 = 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 (4,7,4)
~xX—y+z=1Iis the required plane.




