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Three Dimensional Geometry

Question 1

Let a line L pass through the origin and be perpendicular to the
lines

Ly :T=(3+t)i+ (2t —1)j+ (2t + 4)k and

Ly T=(3+28)i+(3+25)j F(Z+s)kt,s€R.

,a € Z,is the point on L3 at a distance of /17 from the
L and Ls, then (a + b + c)? is equal to
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Answer: 4

Solution:

A pair of lines in 3D have the vector equations :
L, L, (t, S)

T=(3+t)i+ (2t —1)j+ (2t+ Dk | 7= (3+28)i+ (3+28)j4(2+s)k|ER

A third line L passes through the origin and is L to both the lines L, and L3 defined just above The point of

intersection of Ly and Ly is at a distance /17 units from another point with coordinates (a, b, ¢) and lying on
L3 wherea € Z
x— 3 v+ 1 z— 4
Ly: — — = =
1 2 2
x— 3 y— 3 z— 2
Ly = & =S
2 2 1
vector L to Lo& Ly

o
= 1 2 2 =i(-2) —j(—3)+k(-2) 221
= —2+ 3 — 2k = —(2i—

37 4 2k)



=/

vl

NOW,L1 1 % - %3 =
intersection of Li; \& Ly
=t+3=20,2t —1=-30,2t+4=2¢
=>t+3=2t+4

t=—1
= P=(2,-3,2)

A pointon Lz is Q(2s+ 3,25+ 3, s + 2)
= PQ*=(2s+1)2 + (25 +6)>+ s> =17

= 952 £285+20=0
= (95+10)(s+2) =0= s = -2

Q= (-1,-1,0)= (a,b,c) = (a+b+c)> =4

Question2

Let a line L passing through the point P(1, 1, 1) be perpendicular to

the lines 22 = yIl = 2L and =17 = y—171 = Z. Let the line L
intersect the yz— plane at the point Q . Another line parallel to L
and passing through the point S(1,0, —1) intersects the yz-plane at
the point R . Then the square of the area of the parallelogram PQRS

is equal to .
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Answer: 6

Solution:
x—4 y—1 z—1
: = | -, :A
let L1 1 1 1 1
x— 17 y—T71 z
AR el il Bt

given that L is passing through P(1,1,1)
and perpendicular to L; and Lo.

dr's of L = dr's of L1 x dr's of Lo

I
— R S0
e
S = I

=(0=1)—30—1)+ k(4 —1)

=—i+j+3k

Equation of line L : =1 = yIl — Zgl -\

It is given that L intersect yz plane at Q for Q on y — z plane x = 0
0-1
A== =1
-1
yTZ)\ﬁy—lzlﬁy=2

== El=1=2=4

Point @ is (0,2, 4)
Another line parallel to L let L’ passing through S(1,0,-1).

The area of parallelogram PQRS
— —

=|PQ x PS|
—
PQ=Q—-P=(0,2,4)—(1,1,1)=(-1,1,3)

__>
PS=S§—P=(1,0,—1) =(1,1,1) = (0, —1,-2)
= i(=2+3) = (2= 0) + k(1 —0)

—i-2j+k

— . — —
Area = |PQ x PS| =+/12 4+ (—=2)2 + (1)2 = /6



Square of area = 6

Question3

. . . . -1 241
Let the image of the point P(0, —5, 0) in the line £5= = ¥ = Z&- be

the point R and the image of the point Q (0, -, 0) in the line

w_—ll — yl—g < %1 be the point S . Then the square of the area of the

parallelogram PQRSis .
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Answer: 162

Solution:

Let us find the reflected points R and S, and then use vectors to get the area of parallelogram PQRS.

1. Reflection of P(0, —5,0) in the line

z—1 Yy z+1

2 1 —2

Write the line in parametric form:
r=142t, y=t, z=-1-—-2t
So, a point on the line is

A(1,0,-1)

and its direction vector is
dy=(2,1,-2)

To reflect point P in the line, first find the foot of perpendicular from P to the line.
Let the foot be

M=A+td =(1+2t,t —1-—2¢t)
Since PM 1 Jl,

(PM)-d, =0



Now,

PM=M-P=(1+2tt+5 —1—2t)
So,
(1+2t,t+5,-1-2t)-(2,1,-2) =0
2(14+2t) 4+ (t+5)+ (—2)(=1—-2t) =0
244t +t+5+24+4t=0

94+9t=0

t=-1

Hence,

M=(1+2(-1), -1, —1—-2(-1)) =(-1,-1,1)
Since M is the midpoint of PR,
R=2M—-P

R=2(—-1,-1,1) — (0,—5,0) = (—2,3,2)
So,

R=(-2,3,2)

2. Reflection of () (O, — % , 0) in the line

z—1 - y+9 _ 241

L4 4 1

Write the line in parametric form:

r=1—u, y=-9+4u, z=-1+u
So, a point on the line is

B(1,-9,-1)

and direction vector is

dy = (~1,4,1)

Let the foot of perpendicular from @ to this line be
N=B+udy=(1-u, —9+4u, —1+u)
Since QN L JQ,

(QN) -dy =0

Now,

QN=N-Q=(1-u, —9+4u+ 1, —1+u)=(1-u, — I +4u, —1+u)



So,

(I=w, — i +4u, =1+u)-(-1,4,1)=0
—(1—w)+4(—F +4u) +(-1+u)=0
—1l+u—-344+16u—14+u=0

18u —36 =0

U =2

Hence,

N=(1-2, —9+8, —-1+2)=(-1,-1,1)
Again, N is the midpoint of @S, so
S=2N-Q

S=2(-1,-1,1) — (0,-3,0) = (-2,-2+ $,2) = (-2,-%,2)

3. Check the parallelogram sides

Now,

P=(0,-5,0), Q=(0,—3,0), R=(-2,3,2), S=(-2,-%,2)
Take adjacent sides from P:

PQ=Q—-P=(0,3,0)

and

PR=R—P=(-2,8,2)

Also,

Q5=5-Q=(-2,-1,2)

which is not equal to 15R, so let us check the correct order of parallelogram.
Observe:

PS=8~P=(-21,2)

and

QR=R-Q=(-21,2)

Thus, PS || QR.

Also,



—

PQ = (0,%,0), SR=R—5=(0,%,0)

So the correct parallelogram order is PQ RS, with adjacent sides
P_)Q and. PS

Hence area of parallelogram is

‘PﬁQ X ]5:9‘

4. Compute cross product

= 9i+ 05 + 9k

So,

‘P*Q x ﬁs‘ — /92102 = /162 = 9v/2

Therefore, the square of the area is

(9v/2)% = 162
162
Question4

Let a line L pass through the origin and be perpendicular to the
lines

Ly :T=(341t)i+ (2t —1)5+ (2t +4)k and

Ly:T=(3+28)i+ (3+2s)j+ (2+9)kt,s€R.

If (a,b,c),a € Z, is the point on L3 at a distance of v/17 from the
point of intersection of L; and Ly, then (a +b +<¢)? is equal to ____
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Answer: 4

Solution:

A pair of lines in 3D have the vector equations :

L2 L3 (tas)
F=(B3+8)i+(2t—1)j+ 2t +)k|7=(3+28)i+(3+28)j+(2+s)k|cR

A third line L passes through the origin and is L to both the lines Ly and L3 defined just above

The point of intersection of L and L is at a distance v/ 17 units from another point with coordinates
(a,b, ) and lying on L3 where a € Z

x—3 y+1 z—4
LZ: = =
1 2 2
x—3 y—3 z— 2
L : — = =
50T 2 1.0,

vector L toLy& Ly

=t

i 7 k ) A
=1 2 2 =i(—2)—j(—3) + k(-2)
2 2 1
= —2i+ 35— 2k
= —(2i~ 35+ 2k)
Now,Lj: % =% = £ —y

intersection of L; \& Lo
=t+3=20,2t—1=-30,2t+4=2¢
=t+3=2t+4

t=—1
— P=(2,-3,2)

Apointon L3is Q(2s+ 3,25+ 3, s+ 2)

= PQ?= (2s +1)>+ (25 +6)* + s> = 17
=95% 4 285420 =0

= (9s+10)(s+2)=0= s =—-2

Q= (-1,-1,0) = (a,b;¢) = (a+b+c)> =4




Question5

Let the line L1 be parallel to the vector —3i+ 23 {4k and pass
through the point (2,6,7), and the line Ly be parallel to the vector

2i+j + 3k and pass through the point (4, 3,5). If the line L3 is

parallel to the vector —3¢ + 57 + 16k and intersects the lines L; and
2

—

L, at the points C and D, respectively, then |CD| is equal to:
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Options:
A.

290

171

C.

89

D.
312

Answer: A

Solution:

Any pointon L; is C = (—3t + 2,2t + 6,4t + 7)

Any pointon Ly is D = (2s + 4,s + 3,35+ 5)

—
dr'sof CD = (2s + 3t +2,s — 2t — 3,3s — 4t — 2)



CD is parallel to —3i + 55 + 16k

2s+3t+2  s—-2t—3 3s —4t — 2
-3 N 5 N 16

135 +9t+1=0....(3)

415 436t +26=0....(2)

Solve (i) \& (2) s = 2;t = —3

C = (11,0, -5)
D= (8,5,11)
CD? =290

Question6

Let the line L pass through the point (—3, 5, 2) and make equal
angles with the positive coordinate axes. If the distance of L from the

point (—2,7,1) is 13—4, then the sum of all possible values of 7 is :
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Options:

A.

16

B.

12

C.

6

D.
10

Answer: D

Solution:



z+3 _ y—=5 2—2
= 5 =\

Equation line is : %5

~. General point R on line is 7(A — 3, A + 5, A + 2)

P(-2,r,1)
®

—»
d(1,1,1)
—

& & -

A R hne

(-3,5,2)

-
PR=(MA-LA+5—rA+1)

— N
Now PR=d =0
=A-DI+A+5—-7r)1+A+1)1=0

=3A+5=0
—5
:A:rg
.-.Rz<r;5—3,r;5+5,%+2>
—14 10 1
.'.RE(T?) ’7'—};) ,r—|?:>

14 14
Now PR = \/? = (PR)2 ==

:><r—14+2>+<r+10_r)2+(7'+1_1>2:E
3 3 3 3
(r=8)?2 (10—2r)2  (r—2)2 14

~ 9 T 9 7T 9 — 3

= (r’ — 16r+ 64) + (100 + 4r* — 40r) + (r® — 4r + 4) =42
= 672 — 60r + 126 = 0

= 72~ 10r +21 =0

=r=3,7

Sum of possible value of r is = 10

Question7



If the image of the point P(1,2,a) in the line 23° = y;7 = T2 s
Q(5,b,c), thena?® + b? + c? is equal to
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Options:
A.

298
264

293

D.
283

Answer: A
Solution:

z—6 y—17 7T—z
P(1,2,a),Q(5,b,c) aCT 3 - 3
PQ L line
PQ(4,b—2,c —a)
3(4)+2(b—2)=2(c—a)=0
a—c=—12
a=3,c=15b=28
a? +b%+c® =9+ 64+225 =298

Question8

Let P(a, 8,7) be the point on the line xgl = yfgl — z at a distance
4+/14 from the point (1, —1,0) and nearer to the origin. Then the



z—a _ Y=B _ z=v
1 o ( 2 3

shortest distance, between the lines and

_10 — (]
2 — Y2 =23 s equal to
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Options:

A.

Answer: A

Solution:

a:—l_?ﬁ'l_g:t

2 -3 1

(142t,—1—3t,¢)

47+ 92 +t* =16 x 14

t==+4

Points are (9,~13,4),(=7,11,—4)
(o, B,7) = (~T7,11,—4)
a=(-7,11,—4),¢ = (-5, 10, 3)
c—a=(2,—17)
bxd=(-~1,5—3)

—2-5-21 2
S.D:‘ ¢ ‘: 5

VI£25+9 V35




Question9

Let L be the line £:L = ¥tL — 213 354 Jet S be the set of all points

2 3 6
. . ]_ J—
(a, b, c) on L, whose distance from the line mgl = y}t = z_09 along

the line Lis 7. Then >  (a+ b-+c)isequalto:
(a,b,c)eS
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Options:
A.

28

B.

6

C.

40

D.

34

Answer: D

Solution:

M is the point of intersection of L;&Ls

S2A—1=2u—1,3A—1=3u~1,6A—-3=9=A=2=y
M(3,5,9)

Now let point Pbe (2K —1,3K — 1,6K — 3)on L,

Such that PM =7



= /(2K — 42+ 3K — 6) + (6K ~ 12)2 =7

= 49K2 4196 — 196K = 49

S K 44-4K=1=K?-4K+3=0=>K=1,3

So points P&Q are (1,2, 3)&(5, 8, 15) So sum of all co-ordinates of P&Q = 34

Question10

The vertices B and C of a triangle ABC lie on the line

3 = 1__2y = 222, The coordinates of A and B are (1,6, 3) and

(4,9, a) respectively and C is at a distance of 10 units from B. The
area (in sq. units) of AABC'is :
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Options:
A.
20v/13

5v/13

154/13
D.

10v/13

Answer: B

Solution:



A1, 6,3)

B4, 9, o) C{hr2 -1,
3L+ 2)

L:f=4 =5 =)
Any point (A, 2X + 1,3\ + 2)

Also B lies on L

4 —2
10
C=(4,9,14) + —(1,2,3)
V14

— —
Area of AABC = 1|AB x AC|

—

— AB = (3,3,11)

— — 10

AC = AB+ ——(1,2,3)
V11

o
Cross product of AB to eliminate parallel component

=
So, area = 1 x %(AB x (1,2,3))

>

—
AB % (1,2,3)

=W S0

N W o
—

® -

= (<13,2,3)

11 —
Area = 2% 20 /18 — 5v13
2 V14

Questionll



Let the direction cosines of two lines satisfy the equations :
4 +m — n= 0 and 2mn + 10nl + 3lm = 0.

Then the cosine of the acute angle between these lines is :
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Options:

A.

10

3v/38

D.

20
3v/38

Answer: C

Solution:

n=4I+m

n(2m+ 10I) + 3Im =0

=24l +m)(m+5I)+3Im =0

= 8Im + 2m? 4 10mil + 401> + 3Im =0

= 401> +21ml +2m> =0

= 4002 + 16ml + 5ml + 2m? =0
= (81 4+ m)(5l + 2m) = 0

m = —81;2m = =51

n=—41 :>m:*T5l



l17m17n1)

(
(—1, -8, <4)
(

D R,
DR, =

ly, mgym9)
— (1 —ol2 3_l2
A\ g
= (2,-5,3)
‘24—40—12‘
cosf = | ——
9.4/38
1
0050:—0_
34/38

1.e. option (1) is correct

Question12

The sum of all values of o, for which the shortest distance between

o _2 —y _1 — . o
the lines -1 = L= = Z_(f and £ = L= = 21 j5 /2, is
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Options:
A.
-6

B.

D.
6

Answer: A

Solution:

Lines into vector form



Ly : 7 =<1+ 2j + 4k + Mai— j — ak)
Ly 7 =j+k+ p(ai+ 25 + 2ak)

Lines are not parallel because direction ratios are not proportional
o ~ 1

T

So lines are skew lines.

Minimum distance between two skew lines 7 = @ + A\b and 7 = & + pd is given as

G=—1+2j+4k  ¢=j+k

gza%—f—al%, Jza’f—l—2§'—i—2al}

o7k
bxd=|a ~1 -«
a 2 2«

i(=2a + 20a) — ] (2% + a?) + k(2o + @)

- bxd=—3a%]+ 3ak

—

x d| = V9a* + 9a2

S

= |

S d—C=—i+ ]+ 3k

= |90 | /5
|bxd]
(—i+j+3k)- (—3a2}'+3a1;)
= — =2
V9aii9a?
—30%4+9a | _
Y 3vaita? | \/5
—3a(a—3) ‘ \
= 3ava?+1 o \/5
a—3 _
= f A | = V2
squaring
(a=3)>
=, 14-a? =2

= a?49 - 6a =2+ 2a?
=a’+6a—7=0

This equation has two roots say o and a2



coefficient of a
coefficient of a?

So, sum of roots = —

Siar o =—6

Questionl3

If the distances of the point (1,2, a) from the line “’1;1 = %
2

. K —2 { > _
along the lines L : 5”31 = y4 = %% and L : 4’311 — yT AN

are equal, then a + b + c is equal to
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Options:
A.

4

D.
5

Answer: C

Solution:

Letline L : &L =2 = 2L point P(1,2,a).

-1 —9 _
Ll:w — Y - a:)\h
3 4 b
x—1 Yy —2 zZ—a
Ly : £ X = As.
3 1 4 c 2

Aany point Q on L is (¢t +1, 2¢,¢t 4+1).

o



Let Q1 (t1 4+ 1,2t1,t1 + 1) be point on L and d; be the distance measured from P(1,2, a) along L1 such
that |PQ1| = di.

. . . —_-%
So, direction ratio of PQ; and line L, are proportional.

. 1 € . ’
Direction ratio of PQ

:Ql =P= (t1+1’2t1>t1+1) _(1’2aa) i (tlaztl _2>t1+1_a’)

Direction ratio of L1 = (3,4,b).

So,

o 22 t—a+t1

3~ "4 T @b

Equating

i 262 1 _ ti—adl
3 — " 1 and 5 = =

4t1 =6t —6 andputt; =3
t1=3 and $=30H o gtb=4. (1)

Similarly, let Q2 (t2 + 1, 2¢2,t2 + 1) be point on L and-d3 be the distance measured from P(1, 2, a) along
Lo such that ‘PQ2| = d>.

o
so, direction ratio of PQ2 and d» are proportional.

. . . _%
direction ratio of P(Q,

=Q2— P=(t2+1,2ts,t2+1) — (1,2,0)

= (t2,2t2—2,t2+1—a)

Direction ratio of Ly = (1,4;c¢).

ty . 2-2 _ tytl-a
1

7 4 - c
Equating
by (2,22 ty _ tytl-a
1= 1 and = 2

Aty = 2ty —2 and putty = —1

o, = —2 Cand =l = —lil=a
S l= = Sg=c.(2)

Now, calculating
d? = ‘PQ1‘2 =12 + (21 — 2)2 +(t1+ 1= a)2, uset; = 3
=d>=(3)2+(2x3-2)2+(34+1—a)

=9+164 (4—a)>=25+16+a” — 8a



=a? —8a+41

Similarly,

A2 = |PQo|* = t3 4 (2ty — 2)* + (t+1 — a)?
=di=(-1)2+(2x(-1)—2)>+ (-1 +1—a)’*{usety = —1}
=ds =1+ 16 +a*> = 17 +a?

It is given that |PQ;| = |PQs| = d? = d?

= a? ~8a+41 =17+ a?

= —8a +41 =17
=8a=41-17=24=a =3

from (1) & (2)

b=4—-a=4-3=1 and c=a=3

Sovalueofa+b+c=3+1+3=7

Question14

Let Q(a, b, ¢) be the image of the point P(3, 2, 1) in the line
2—L = ¥ = 2L Then the distance of Q from the line
z—9 _ Y9 2=5H

—2:_218

w
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Options:

A.

8

B.



5

Answer: B
Solution:

Point P(3,2,1)

) C _ . —9 _
Let Line L; : ‘"’“’11 = %: le and Ls : ””39 = yT — 225

Direction vector of L; : (1,2,1)

Let the first line be Ly : £ = 4 = =1 = ),
Any general point M on this line is M(\ + 1,2A, A + 1).
If M is the foot of the perpendicular from P(3,2,1) to Ly, the direction ratio of PM is (A — 2,2\ =2, ).
Since PM | Ly:Since PM | Ly :
1A — 2)+2(2X — 2) + L(X) = 0
2 A—24+4A -4+ A=0=6A=6=—=2=1
The foot of the perpendicular M is (2,2, 2). Since M is the midpoint of PQ, where Q is (a, b, c) :
o 32— q=1
s S =2=0b=2
o l —9_—— (=3
So, Q = (1,2,3).
Find the distance of Q(1, 2, 3) from the second line
z—9 y—9 _ 2-5

The second line is L : #5= 5 =1

Let A(9,9,5) bea point on Ly and d = 3¢ + 2j — 2k be'its direction vector.
The vector 4Q = (1 — 9)i +(2— 9)j + (3 — 5)k = —8 — 77 — 2k.
The distance D of a point from a line is given by:

Distance of point from line :

-

—
|AQ x|
|d|

Cross product



i j k
-8 T -2
3.2 -2
= i[(=7)(~2) —(=2)(2)] - J[(-8)(~2) — (~2)(3)] + k[(~8)(2) — (-T)(3)]

— 3(14 + 4) —5(16 + 6) + k(—16 + 21)

__> ¢
AQxd:181—22]+5k

—

—
AQ x d =

Magnitudes

Distance of point from line

AQxd 833 — VA9 =17

Questionl5

Let a line L passmg through the pomt (1 1, 1) be perpendicular to

both the vectors 2; + 27 + k and i + 2j + 2k. If P(a, b, c) is the foot
of perpendicular from the origin on the line L, then the value of
34(a+b+c)is:
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Options:

A.

50

B.

80

C.

100



120

Answer: C

Solution:

Direction vector of line is

= —2i+3j — 2k

Il
DN = S
NN S0
=N S

M
] L
(24 1,30 +1, 20 +1)
x—1 _y- 1zl

2 -3 2
So equation of line is

x—1 _y—]. _ 2—1 _
5 = 3 =5 = Alet

let (2A +1,—3X + 1,2\ + 1) be the foot of perpendicular from (0,0, 0) upon given line

_% R A
= OM - (2i — 3j+ 2k) = 0
= 20220 +1) —3(=3X+1) +2(2A+1) =0
1

So (a;b,¢) = (1—72%—1,13—74—1,]—724—1)

= 34(a+b+¢) =100

Question16

x+l _ yta o oztbid
3 — 5. 7
= —z‘f‘l lies on xy-plane, then the value of a + b is:

and

If the point of intersection of the lines
x—2 _ y=b

1 4
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Options:

A.

D.
9

Answer: C

Solution:

Let the common point of intersection of the two lines be P.
Since the point lies on the zy-plane, its z-coordinate must be 0.
We write both lines in parametric form.

For the first line,

z+l _ yt+a _ z+b+1 — )\
3 — 5 7 -

So,
x=3\—1, Yy =5\ — a, z=TA—-b—-1

For the second line,

So,
x=pu+ 2, y=A4u+b, z="Tu+ 2a
At the point of intersection, coordinates are equal.

So we get:

N—-1=p+2



S5A—a=4p+b

TA—b—1=Tu+2a

Also, since the point lies on the zy-plane,
z=10

Hence from both lines:

TA-b—-1=0

and

Tw+2a=0

Now solve step by step.

From

IN-1=p+2

we get

3IN—pn=3 = p=3\—-3
From z = 0 in the first line,

b=7A-1

From z = 0 in the second line,

2a = =Tp = a= —77”
Now use

S5A—a=4u+b

Substitute g = 3A —3,b =7\ - 1:
5A—a=4BA—-3)+(TA—-1)
SA—a=12A-12+7A -1

5A —a =19\ - 13

—a=14X—13
a=13— 14\
Also,
T 7(3A—3)
=, V2
—21A421

a = D)
Equate the two values of a:
13 — 14\ = 213421

Multiply by 2:



26 — 28\ = 21\ + 21
=T\
_ 5
A==
Then

5 15 21 6
M:3)\—3=3'7—3=7—7:—7
Now find a and b.
b=TA\=1=5—~-1=4
T | L
a=-3=-5(-7)=3
Therefore,
at+tb=3+4=7
So the correct answer is:

Option C

Questionl7

Let the point A be the foot of perpendicular drawn from the point P
(a,b,0) on the line

If the midpoint of the line segment PA is (O, %, — %), then the value
of a? + b% + a? is equal to :
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Answer: A

Solution:

Let the given line be written in parametric form by taking

z=1 _ Y2 _ z—a
o T 3 =T7T.

Then a general point A on the line is
A1 +2r, 2+7, o+ 3r).

Given P(a,b,0) and the midpoint of PA is (O, %, = % ) Using midpoint formula coordinate-wise:

o + 1
%zOﬁ%%—a:—l
r+24+b 3:> b 1
_ = = r e —
) 4 2

—+P(a.b,0)

$(0.3/4,—1/4)

——

AQ2r+1,r+2, 3r+ o)

Similarly, from the z-coordinate of the midpoint:

3r—|—a_—1:>3+ _—1
2 4 TTeT g

——
Now, A is the foot of the perpendicular from P to the line, so PA is perpendicular to the direction vector of

the line.

The direction ratios of the line are (2, 1, 3), so we use the dot product condition:



2(z4 —a)+1(ys — b) +3(24—0) =0.

—
Using the midpoint pomt (0,3, —%), wecan write PA = 2 ((0,5, — %) — P), so its components are

proportional to ( a, < 4 —b, %) Hence the perpendicularity condition becomes:

1
2-a+1-(b—3/4)—l—3-z:O:>a+b:O

From 2r 4+ a=—1,we geta = —1 — 27,

Fromr+b—— ,wegetb= —= —r.

2
Substitute ina + b =0:

=2(=1-2r)+(-r—-1/2)=0
=-3/2=3r=1=r=-1/2a=0,b=0,a=1

nal+bvi+rat=1

Questionl8
The square of the distance of the point (—2,—8, 6) from the line
L = y21 = 2 along the line 22> = y+15 = % is equal to:
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Answer: B

Solution:

Let the given point be P(—2, —8, 6). We are looking for the distance of point P from the first line, measured
parallel to the second line.

Let the first line be Lq:

And the second line be Lo:

245 _ y+s
TS
The direction ratios of the line Ly are (1, —1,2). Since we need to measure the distance parallel to Ly, we

will form the equation of a new line, say Ls, which passes through the point P(=2;—8,6) and is parallel to
Ls.

The direction ratios of L3 will be the same as those of L. Using the point-direction form from 3D geometry,
the equation of the line Ls is:

Let the line Lj intersect the line L4 at a point Q. To find the coordinates of (), we can take a general point on
L;.

Let:

From this, the coordinates of any general point on Lj can be expressed in terms of A:

r=A+1
y=2x+1
z=—A

So, we can assume the intersection point is Q(A + 1,2\ + 1, —X).

Since @ also lies on the line L3, its coordinates must satisfy the equation of L. Substituting the coordinates
of @ into the equation of L3, we get:

AMD)+2 - @A+D)4+8 . -6
1 \ -1 -2

A3 2049 - )6

17 -1 2

Now, let us solve for A by equating the first two expressions:
A+3=—-(22+9)

A+3=-2X-9

3A=-12



A=—4

We can verify this value by substituting A = —4 into the third expression:
—(~4)-6 4-6 - —2
7 =3 =3 =1

This matches the first part (—4) + 3 = —1. Thus, A = —4 is correct.

Now, substitute A = —4 back into our assumption to find the exact coordinates of Q:
z=(-4)+1=-3

y=2(—-4)+1=-7

z=—(—-4)=14

So, the point of intersection is Q(—3, =7, 4).

We are asked to find the square of the distance between point P and the line L; measured along L3. This
naturally corresponds to the square of the distance between points P(—2, —8,6) and Q(—3, —7,4).

Using the distance formula d? = (25 — 21)2 +(yo — y1)? + (20 — 21)%
PQ* = (-3~ (-2))*+ (=7~ (-8))* + (4~ 6)°

PQ* = (—3+2)*+(=7+8)*+ (-2)?

PQ*=1+1+4
PQ*=6

The square of the required distance is 6.

Option B
Question19
A line with direction ratios 1, —1,2 intersects the lines 5 = % = ngl

and "”_—+11 — y%2 = 7 at the points P and Q , respectively. If the

length of the line segment PQ is o, then 225a? is equal to:
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Options:
A.

1024

1014

1104
D.
1204

Answer: B

Solution:

P(2X,3)\,3X — 1)and Q(—p — 1, +2,4p)

D.ROFPQ2A+ pu+ 1,3\ — p—2,3) —4dpu — 1,

Atpudl  3A—p—2 _ 3A—dp—1
[ 2

Solving A = % and p = —¢
P(%,3-2)&Q(—%, 2, 32)
PQ* = () + ()" + (%)

_ 1014 . AN
a2 = e 22502 = 1014



Question20

If (2a4 1,02 — 3o, %2) is the image of (o, 2a, 1) in the line
)

9«’52 - ygl = =, then the possible value(s) of « is (are)
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Options:
A.

Only 3

B.

Only 3 and - 1
C.

Only 3, % and -1
D.

Only 3 and ¢

Answer: A

Solution:

.. P.1s mid point of AB and lies on the given line

3a+1 a’—a a4+l
:>P( 3 T3 4)



f\(a,Qa,l)

—><32,1>

II'-U'—l 11

Ll

‘BQRa+1, o*=3a, G"T_l

Now put coordinates of P in the line

3ail_2 a—a _1q a+1

2 2
= = ~—
3 2 4
N a-1  a+l _aQ—a—2
2 4 4
=>a=3

Now for a =3, clearly AB is perpendicular to 31+27+k

for a = 3 point B is image of point A

Question21
The shortest distance between the lines
7= <§i+2j+ %12) + A(2i — 5j + 6k)

A

and 7 = (—%i & %k) +uG ~Kk), A\ p € R, is:
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A.
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2v/3
D.

V15

Answer: B

Solution:

For two skew lines,
F=ap+ Ay and 7 =@y + ubs,

the shortest distance is

Now compare with the given lines.

First line:

7= <§%+23+ %I%) + A\(2i — 57+ 6k)
So,

ai=(%,2,%), b=(2,-56)
Second line:

P (20 Lk) 4 (G- b

So,

s = (=2,0,-1),  b2=(0,1,=1)
Now find

&2—61:(—

w|ro

1
- L 0wz, -

o=

Next, calculate 51 X 52:

~2,-3)



= 3[(=5)(—1)—6(1)] — j[2(—1) = 6(0)] + k[2(1) — (=5)(0)]
=45 —6) = j(—2) + k(2). = —1+2j + 2k

So,

by X by = (=1,2,2)

Its magnitude is

by x ba| = /(—1)2+ 224 22 =1+ 4+ 4=3
Now find the scalar triple product:

(@2 — 1) - (b xba) = (—1,-2,-3) - (—1,2,2)

= (DD +(-2)(2)+(=3)2) =1-4-6=-9
Therefore,

d=L41 =3

Hence, the shortest distance is

So, the correct option is Option B.

Question22

F=(i+7—k)+Xai—7),a+0and7 = (4 — k) + p(2i + ak)
from the origin is :
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17
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26

Answer: C

Solution:

For the first line, the equation is:

1= (147 k)+ A at — )

We can group the components along the i 3, and k directions:
f=(14a))i+ (1-XNj—k

For the second line, the equation is:

Ty = (4i — k) (2% + ak)

Grouping the components similarly:

Fo = (4 + 2u)i + 05+ (ap — 1)k

If the two lines intersect, there must be a common point. This means that for some value of A and u, their
position vectors will be exactly the same. We can find this by equating the corresponding components of 7
and 75:

1. Equating the j components:

1-=A=0

A=1
2. Equating the k components:

—l=apu—-1

ap =0

Since the question specifies that a # 0, it must be true that u = 0.
3. Equating the 7 components:

1+aX=4+2p

Now, substitute the values of A = 1 and p = 0 into this equation:

1+ a(1) =4 +2(0)



Now that we have =0 (and A = 1), we can substitute either of these back into the respective line equations
to find the position vector of the point of intersection. Let us use the second line's equation by substituting

p=0:

7= (442(0))2 +(3(0) — L)k

F=4—k

So, the coordinates of the point of intersection are (4,0, —1).

Next, we calculate the distance d of this point of intersection from the origin (0, 0, 0) using the distance
formula:

d=+/(4)+ (0 + (-1)?

d=+v16+0+1
d= V17
Looking at the given options, the problem asks for the square of the distance from the origin.

The square of the distance is:
d?> = (V17)2 =17

Therefore, the correct choice is Option C.

Question23

The square of the distance of the point P(5, 6, 7) from the line

x—2 _ Yy=5  z2—2 . .
5 5 = —1 Is equal to:
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D.
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Answer: C

Solution:

Write the given line in vector form.

From

a point on the line is
A(2,5,2)

and its direction vector is
b=2i+ 35+ 4k.

Given point is

P(5,6,7).

Now,

_> . R R R o R
AP =(5—-2)i+ (6 —5)j+ (7 — 2)k = 3t + 3 + 5k.
The distance d of point P from the line is given by

—_ N
__ |APxb|
8

Since we need the square of the distance,

’> N
2 \AP><b|2
6]

Now calculate the cross product:

5
N

X

S

I
N QO o
W =
= o [

=i(1-4-5-3) - j(3-4-5.2) +k(3-3-1-2)



— (4 —15) — j(12 — 10) + k(9 — 2)
— —117 — 25 + 7k.

So,

|f4?3 X b2 = (—11)% + (=2)2 # 72 = 121 + 4 +49 = 174.
Also,

B2 = 22432 +42 =44+ 9 + 16 = 29.

Therefore,

2 _ 174 _
4 =1~

So, the square of the distance is

[6]

Hence, the correct option is Option C.

Question24

If the distance of the point (a, 2,5) from the image of the point
(1,2,7) in the line < = yf = £-2 js 4, then the sum of all possible
values of a is equal to :
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Answer: C
Solution:

Let the point P(1,2,7).

We need the image of P in the line

This means the line passes through the point
A(0,1,2)

and has direction ratios

—

d=(1,1,2).

If P’ is the image of P in this line, then the given line is the perpendicular bisector of the segment joining P
and P’ inthe sense of reflection about a line in 3D. So first we find the foot of perpendicular from P to the
line.

Let the foot be M.
A general point on the line is
M(t) = (t,1+1t,2+ 2t).

Now,

e
PM=(t—-1,t—1, 2t —5).
Since PM isperpendicular to the line, we must have

—
PM-d=0

So,
t—1)1)+@-1)(1)+ (2t —=5)(2) =0

t~1+t—-1+4-10=0

6t —12=0
t=2

Hence,

M =(2,3,6).

Since M is the midpoint of P(1,2,7) and its image P’, we get
P'=2M - P
P'=(4,6,12) — (1,2,7) = (3,4,5).



So the image of (1,2, 7) in the given line is
(3,4,5).

Now the distance of (a, 2, 5) from this image is 4:

V(a=3)2+(2-4)2+(5-5)2=4
Ja=3)7+d-4

Squaring,

(a—3)>+4=16

(a—3)2=12

a—3==+2v3

So,

a=3=+2v3.

Therefore, the sum of all possible values of a is
(342V3) + (3 —2V3) = 6.

Hence, the correct option is

(6]

So, option C is correct.

Question25

Let a triangle PQR be such that P and Q lie on the line

223 — ¥°% — 2!l and are at a distance of 6 units from R(1,2,3). If

2 =
(a, B, ) is the centroid of APQR, then o + 8 + 7y is equal to :
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Answer: C

Solution:

Write the given line in parametric form.

z+3 _ Y4 _ 241 — ¢
2

8

2
So any point on the line is
P(t) = (=3 +8t, 4+ 2t, —1+ 2t)

Since both P and @ lie on this line and are at a distance 6 from R(1, 2, 3), we find the points on the line
whose distance from R is 6.

Distance condition:

V(e =12+ (y—-2)2+(2-3)2=6

Substitute x = -3 4+ 8¢, y =4 + 2t, z = —1 + 2t:
(—3+8t—1)24+(4+2t—2)2 +(—~1+2t—3)2=36
(8t —4)2 + (2t +2)2 + (2t — 4)? = 36

Now expand:

6412 — 64t + 16 + 4t + 8t + 4 + 4t — 16t + 16 = 36
72t2 — 72t + 36 = 36

22— 72t =0
72t(t 1) =0
So,

t=0 o t=1

Hence the two points are:
Fort =0,
P=(-3,4,-1)

Fort =1,



Q = (57 6, 1)
Now centroid of triangle PQR is

o Tp+To+Tr YptYot+yYr Z2Zpt2etzr
(a’IB’ ’Y) NG ( 3 ’ 3 ’ 3

Substitute P = (—3,4,—1), Q = (5,6,1), R = (1,2, 3):

_ —8+541 _ 3.
o= —F —3—1

44642 12
f=—F-=75=4

_ —1¥143 _ 3 _
Yy=—3  =35=1

Therefore,
a+pf+v=14+4+1=6

So the correct answer is:

(6]

Hence, Option C is correct.

Question26

Let a line L be perpendicular to both the lines

_ —4 _
Ll:x+1_y+3_z+5andL2:x2_y _26.

3 5 7 7

1 4

8 4
=7 Y—=

If 0 is the acute angle between the lines L and L3 :
then tan 0 is equal to:
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C.

22

D.
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Answer: B

Solution:

For a line L to be perpendicular to both lines Ly and L., its direction ratios must be perpendicular to the
direction ratios of both L, and L.

So first let us find the direction vectors.

For Lq:
z+1 _ y+3 245
3 .5 T 7

Direction ratios of L are

—

d, = (3,5,7)

For L,:

z—2 _y=4 _ 26
1.4 7

Direction ratios of Lo are
dy = (1,4,7)

Since line L is perpendicular to both, its direction vector will be parallel to

d——J;XdQ

Now,

o gk

d1><d2—3 5 7
1 4 7

= 3(35 — 28) — j(21 — 7) + k(12 — 5)

= 7i— 145+ Tk

=7(1,-2,1)

So direction ratios of line L can be taken as
(1,-2,1)

Now for Lj:



Direction ratios of L3 are

(2,1,2)

Let 6 be the acute angle between L and Ls.
Using the formula

|a@ x|

a-

tanf =

=

where

d=(1,-2,1), b= (2,1,2)
First find dot product:
G-b=1-24(=2)-1+1.2
=2-2+2=2

Now find cross product:

Qo

-2
1

Ql

X

S

I
N = S
N =T

H((=2)(2) —1-1)—j(1-2-1-2) +k(L-1— (-2)-2)

A

(—4—1)—j(2—2) + k(1 +4)

— —5i+ 05 4 5k

@ x b = \/(—5)% + 0% + 52 = V50 = 5v/2
Hence,
tanf = %_g

Therefore,

5
tanf = 5\/5

So the correct option is:

Option B

Question27



Let the image of the point P(1,6, a) in the line

L: T = y;1 = z*z+1,b>0,be (%,O,a—kc).IfS(a,ﬁ,'y),oz>O,is

the point on L such that the distance of S from the foot of

perpendicular from the point P on L is 21/14, then o + 5+« is
equal to:
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Answer:C

Solution:

Let the line be written in parametric form as
B = = g =
So a general point on L is
Q(t) = (¢, 1+ 2t; a— 1+ bt).
We are given:
e Point P = (1,6,a)

e [ts image in the line L is (%, 0,a + c)

For reflection in a line in 3D, the line is the perpendicular bisector of the segment joining the point and its
image.



So if image of Pis P’ = (§,0,a + c), then:
1. Midpoint of PP’ lies on L

. . _%
2. The line L is perpendicular to PP’

1. Midpoint of P and P’

Midpoint M is

14+3 6+0 at(atc) a+3 2a+c
M:(;,;, 2 >:(§’372+)
Since M lies on L, for some parameter ¢,
(t,142t,a—1+bt) = (32,3, 255<)
From the y-coordinate,
142t=3 — 2t=2 —= t=1

Then from the z-coordinate,

_ a+3
t = 6

So

1=93 — 4+3=6 = a=
Now from the z-coordinate,
a—14+b= %

Substitute a = 3:

3—1+4b="5c

6+c
2+b="2F
4+2b=6+c¢
c=2b—2

2. Perpendicularity condition

Direction vector of line L is

-

d=(1,2,b)
Now

—

PP'= (4 —-1,0-6,a+c—a)=(%—1,-6,¢)

Since a = 3,

—
PP’ = (0,-6,¢)



This must be perpendicular to d—= (1,2,b), so
(0,=6,¢) - (1,2,b) =0
0—-12+bc=0

bc = 12

But we already have
c=2b—2

So

b(2b —2) =12

26 —2b-12 =0
¥2=b—-6=0
b—-3)(b+2)=0
Given b > 0, so

b=3

Then
c=2b-2=6-2=4

Thus the line is

ooyl 22
L'1_2_3

and the image point is

P’ =(1,0,7).

3. Foot of perpendicular from P to L

Let the foot be F'. Since midpoint of P and its image lies on the mirror line, F' is e€xactly the midpoint of P
and P’

_ (141 640 347\ _
F= (L4, 58, 341) = (1,3,5)

Check that this lies on L:
Fort =1,
Q(l) = (1a 3, 5)

Correct.

4. Point S(e, 3,7) on L such that SF' = 2+/14

A general point on L is

S(t) = (t,1+2t,2 + 3t)



Since F = (1, 3,5) corresponds'to t = 1, we get

_%
FS=(t—1,2t—2,3t—3) = (t—1)(1,2,3)

Hence

SE =+/(t—1)2 + (2t — 2)2 + (3t — 3)2

=|t—1v1+4+9=Jt—1[V14

Given

SF =2v/14
So

It =1} =2
Thus

t=3 or t=-1

Since & > 0 and o = ¢ ='t, we need
t>0 = t=3

Therefore

S=(3,7,11)

So

a+B+y=3+T7+11=21
Hence the correct answer is

So, Option C is correct.

Question28

x—4 y—3

The shortest distance between the lines =

x+2 __y—6 . 25

2—4—_5182
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Answer: C
Solution:

For the two lines

z—4 y—3 z=2

1 — 2 T =3
and
z+2 - y—6 _ 25
2. =4 T o

we use the NCERT formula for the shortest distance between two skew lines:

) (d2—ai)-(b1xba)
Shortest distance = M
‘blxbz‘

where:

* a is a point on the first line

e a5 is a point on the second line

. b:, l;g are direction vectors of the two lines
Step 1: Identify points and direction vectors

From the first line,

z—4 . y=3 _ z-2
1 7 2

a point on it is
A(4,3,2)

and its direction vector is

by =i 425 3k



From the second line,

T+2
2

y—6 2—b
4

a point on it is

B(—2,6,5)

and its direction vector is

by = 2i + 47 — 5k

Step 2: Find AB
AB=B=-A=(-2-4,6-3,5—2)=(—6,3,3)
So,

AB = —6i + 37+ 3k

Step 3: Find &; X by

B

by xXby=1]1 2 -3
2 4 -5

Expanding,

= (2(=5) = (=3)(4)) =7 (1(-5) = (-3)(2)) + k(1-4-2-2)
= 2(—10 4 12) — (=5 + 6) + k(4 — 4)

=2 —j+ 0k

So,

by % by = (2,—1,0)

Its magnitude is

B1xby| =3/ + (17 + 02 =5
Step 4: Find scalar triple product
A_)B : (gl X 52) = (_6’3,3) ) (2a _170)

= (=6)(2) + (3)(—1) + (3)(0)
=-12-3=-15
So,

‘A*B- (by x b})‘ =15

Step 5: Find shortest distance



d:1755:3\/§

Hence, the shortest distance is

3v5

So, the correct option is:

Option C

Question29

Let the foot of perpendicular from the point (), 2, 3) on the line

e 2-2 pe the point ( 1, 4,2 ). Then the distance between

1 2
=X __ Y—H __ z+5
5o =

. x—1 _ y=—2 _ 244 . .
the lines <= = 5= = =~ and 5 = ¢ isequalto:
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Answer: C

Solution:



P(A.2.3)

Q(1,1,2) | X

r—4
1

_y=9 25
- 2 1

Q(1, p, 2) satisfies the line L

= -3=£22"3 =pu=3
D.R.of PQ: A — 1,2 — p,1

SincePQ LL = (A —1).1+2(2—p)+1.1=0
SA-2u+4=0" . A=2

. N\ 2
Now lines : ””2—1 == = %4\&

ie. 7 = (1 + 27 — 4k) + t1(2¢ + 37 + 6k)
&F = (21 + 3j — Bk) + t5(2i + 37+ 6k)

Distance

(GG + 27 — 4k) — (20 + 3] — 5k)) x (2i + 3] + 6k)]

|2i + 35 + 6k|
|99+ 8~k /146
- 7 T
Question30

_ —1 _
LetL; : "”31 YRS Zgl and L : ”322 = N= zj;“,aER,betwo

lines, which intersect at the point B. If P is the foot of perpendicular
from the point A(1, 1, —1) on L, then the value of 26a( PB)? is
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Answer: 216

Solution:

To find the value of 26a(PB)?, we proceed as follows:
Intersection Point B of L; and Ly
We are given the equations of the lines:

Ll ,ox—1 y—1 241

3 . -1 — 0

Lx=2 _ Y __ 244
Ly G8% = & =

For L1, z+ 1 = 0, which implies z = —1.
For Ls, sincey = 0, the direction ratios can be matched using the parameter pu:

x=3\+1, y=-A+1, z=-1,
x=2u+2, y=0, z=ou—4

Setting the coordinates equal for intersection:

3IAN+1=2u+2,
—A+1=0,
—1l=au—4.

From —\ +1 =0, wefind A = 1.

Substituting A =1 into 3A + 1 = 2+ 2 gives:
3(V+1=2u+2 = p=1.

Also, substituting 4 = 1 into —1 = au — 4 gives:
—1=a(1) -4 = a=3.

So, the intersection point B is:

B(4,0,-1).

Foot of Perpendicular from A to L,

The point P on L, is given by:

P(26 +2,0,36 — 4).



s
For vector AP = (2§ + 1,—1,36 — 3), since AP is perpendicular to Lo, the dot product should be zero:

(2604+1)-2+(-1)-0+ (30 —3)-3=0.
Simplifying gives:

46+2+95-9=0 = 136=7 = 6= 4.
So, the coordinates of point P are:

P(0,0,55).

Distance PB and Calculation

-~
The vector PB is:

__>
PB= (4—4,0-0,-1—(53+)).

Calculating the components:

_>
PB=(3%,0,13).

The square of the distance (PB)? is:

1212 | (0)2 4 (48)2 — 144 | 324 468
(13)" + (0" +(5)" = 16 + o0 = To0-
Thus, 26c(PB)? is:

468 _
26 x 3 X 155 = 216.

So, the final valueis 216.

Question31

Let P be the image of the point Q(7,—2,5) in the line

L: ”’;1 2= y—?tl = 7 and R(5,p, q) be a point on L. Then the square
of the area of APQR is .
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Answer: 957

Solution:



Q(7,-2,5)

B
R(5.,5,8) I
P
Let R(2\ + 1,3\ —1,4))
20 +1=5
A=2
R(5,5,8)

let T(2A+1,3) — 1,4))

~

_> R "
QT = (2A — 6)i + (3A+1)j + (4X = 5)k
_>

b = 2i + 3j + 4k
— =
QT-b=0

AN—12+9A+3+16A-20=0

A=1
T(3,2,4)
QT =33 RT =29

2
(area of APQR)? = <%\/ﬁ : 2\/§>

— 957
Question32

Let the area of the triangle formed by the lines
r+2=y—-1=z¢, wg?’ =L = 21 and o= yg?’ =

Then A? is equal to
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Answer: 56

22 he A,



Solution:

Li:z+2=y—-1=2=/¢

x—3 Y z—1
L : pu— pu— R
27" 5 1 1 o
T y—3 22
L LT — — e
- 5 T "

Point of intersection of L, and L,
{—2=5m+ 3)
¢+1%-m }e:o, m=-1 A(-21,0)
{=m+1)

Point of intersection of Ly and L3

5m + 3 = —3n)
—m =3n+3 >m=0,n:—1,3(3,0,1)
m+1l=n+2)

Point of intersection L3 and Ly

—3n=1/{-—2)
3n+3:€+1>€:2,n:0,C(0,3,2)
n+2=1¢)

A (-2,1,0)
B (3,01 C (0,3,2)
1i ik
Ar(AABC):‘§—5 1 -1
-3 3 1

= i) < j(8) +k(-12)

1
5\/16 + 64+ 144 = /56

A
A
A” =56

[\




Question33

G 9 - _ 4 _ .
Let L : ”321 = &2 K z43 and L : $32 = L= z55 be two lines.

Then which of the following points lies on the line of the shortest
distance between L; and L, ?
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Options:

Al (4, -3,2)

Answer: A
Solution:

x—1 y—2 z—3
L . = =
LA 3 4

x—2 y—4 Z—=5
L . = =
AN 4 5

(1, 2, 3)

= s, (2] +3] +4k)

(2,4, 5)
3" (3] +4] +5k)

P(2X+1,3)\ + 2,4\ + 3)
Q3u+ 2,4 +4,5u+5)

Dr's of PQ < 2X—3p — 1,3X — 4u — 2,



1 -1
S oAN=p=—
3H ™76
5 13 3 10 25
= P _737_ Q ) o ) A
3 3 2 3 .6

Dr's PQ(1,-2,1)

.. Line

y—2 43 oy

1 - =2 1
Question34

The perpendicular distance, of the line 3351 = y_+12 = 2_53 from the
point P(2,—10,1), is :
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Options:
A. 6

B.4+/3
C.3V5
D.5v/2

Answer: C

Solution:

To find the perpendicular distance from the point P(2,—10,1) to the line given by




follow these steps:
Parametrize the Line:

From the given symmetric equations, set the common parameter as ¢:

=142t
y=-2-1
z=-3+2t

This shows that:

A point on the line is A(1, -2, —3) (when t = 0).

The direction vector is d = (2,—1,2).

Determine the Vector from Point A to P:

Calculate

AP=P—-A=(2-1, =10 = (-2), 1 — (=3)) = (1, —8, 4).
Compute the Cross Product:

The formula for the perpendicular distance from a point to-a line in 3D is:

First, find the cross product AP x d-

i j k
APxd=|1 =8 4|=((-8)2)=(@)(-1), W)~ 1)), W(1)=(-8)(2)).
2 =1 2

Evaluate each component:

First component: (—8 x.2) — (4 x —1) = —16 + 4 = —12.
Second component: (4 x 2) — (1 x 2) =8 —2 = 6.

Third component: (1 x —1) — (=8 x 2) = —1 4 16 = 15.
So,

AP x d = (~12,6,15).

Calculate the Magnitudes:

For the cross product:

|AP x d|| = \/(—12)2 62+ 152 = /144 + 36 + 225 = /405 = 9+/5.

For the direction vector:

Idl = 2P F (C1)2 122 = V3T T 7d= 9 =3.



Compute the Distance:

Substitute the magnitudes into the distance formula:
d= 25 = 35,
Thus, the perpendicular distance from the point P(2,—10, 1) to the line is 3v/5.

Comparing with the options given, the correct answer is:

Option C: 3v/5.

Question35

Let a line pass through two distinct points P(—2, —1, 3) and ), and

be parallel to the vector 3i + 23' + 2k. If the distance of the point Q
from the point R(1, 3, 3) is 5, then the square of the area of APQR
is equal to :
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Options:

A. 148

B. 144

C. 136

D. 140

Answer: C
Solution:

P =(<2,-1,3)

Since the line through P is parallel to the vector

—

d=(3,2,2),
any point () on this line can be expressed as:

Q=P+td= (—2+3t, —1+2¢, 3+2¢),



where t is a real number. Given that P and ) must be distinct, we require ¢ # 0.
The point R is given by:

R=(1,3,3).

The distance from @ to R is 5, so we have:
[(=2+3t—1)2+ (—1+2t—3)2+ (342t~ 3)?| =52
Simplify each coordinate difference:

For the z-coordinate:
—243t—-1=3t—3=3(t—1).

For the y-coordinate:
~142t—-3=2t—4=2(t—2).

For the z-coordinate:

3+2t—-3="2t.

So the equation becomes:

[3(t — 1)) + [2(t —2)] + (2t)? = 25.
Expanding the squares:

9(t — 1) + 4(t — 2)% + 4t> = 25.

Expand each term:

9(t% — 2t + 1) + 4(¢% — 4t + 4) + 4t* = 25,
which simplifies to:

9t? — 18t + 9 + 4t* — 16t + 16 + 4t* = 25.
Combine like terms:

(92 + 4t + 4¢%) —~ (18t + 16t) + (9.+ 16) = 25,
17t% — 34¢ + 25 = 25.

Subtract 25 from both sides:

17¢%— 34t = 0.

Factor out 17¢:

17¢(t - 2) = 0.

Since t # 0, we must have:

t=2.

Substitute ¢ =2 back into the equation for Q:

Q=(—2+3(2), -1+2(2),3+2(2) =(4,3,7).



Next, to find the square of the area of triangle PQ R, first compute the vectors:
PQ=Q-P=(4-(~2),3—(-1),7-3) = (6,4,4),
PR=R=P=(1-(-2),3—(~1),3=3) = (3,4,0).

The area of the triangle is given by:

Area = L ||PQ x PRY.

Calculate the cross product:

PQ x PR =

L O o
SO So
O = [

Expanding the determinant:

%-Component:

4x0—4x4=-16,

5’—component:

—(6x0—4x3)=12,

k-component:

6x4—-4x3=24—-12=12.

Thus,

PQ x PR = (—16,12, 12).

Find the magnitude squared of the cross product:
|IPQ x PR||?> = (—16)2 + 12% + 12% = 256 + 144 + 144 = 544.
The square of the area of triangle PQR is:

(Area)? =(1)?||PQ x PR||? = 1 x 544 = 136.

Thus, the square of the area of APQR is 136.




Question36

Let P be the foot of the perpendicular from the point Q(10, —3, —1)

on the line m;?’ = y_—12 = Zf; . Then the area of the right angled

triangle PQ R, where R is the point (3, —2,1), is
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Options:
A. /30
B.9/15
C. 3v/30
D. 8v15

Answer: C

Solution:

Q(10, 3, 1)

P(a,B.y) = (10,1,-3)

R(3, 2,1)



r—3 y—2 z+1 -

O M o
=TA+3,-A+2,-2\-1
dr's of QP =
TA—7,—A+5,-2)\

Now

(TA=T)7— (=A+5)+(21)-2=0
54X —54=0= X =1

- P.=(10,1, =3)
_% R R
PQ = —4j+2k

__> v/ . R
PR = —7i— 3j + 4k

i Gk
Area:% 0 =4 2|/|=3v30

7 3.4
Question37
The distance of the line :’3;2 = y;6 & zf’ from the point (1,4, 0)
along the line £ = y;2 = £ s :
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Options:
A V/17
B. 13
C. V15

D, V14

Answer: D

Solution:

To find the distance from the line

z—2 y—6 z—3
3



to the point (1, 4, 0) along the line

y—2 _ 2+3

T
1T~ "2 — 3
we first consider a parallel line passing through the point (1,4, 0). The equation of this parallel line is:

z—1 . y—4 _ 20
1 2 3 -

Next, we find the point of intersection between the given line and the parallel line, which can be expressed in
parameter form as:

(A+1,20+4,3)\) = (2t + 2,3t + 6,4t + 3).

Solving for A in terms of ¢, from the first coordinate:

A=2t+1.

Using the second coordinates, we equate:

2A+4=3t+6 = 2(2t+1)+4=3t+6.

Simplifying gives:

4t +24+4=3t+6 = 4t+6=3t+6 = t=0.

Substituting ¢ = 0 into either line equation yields the point of intersection (POI) as:
(2,6,3).

The distance from the point (1,4, 0) to the POI (2,6, 3) is computed as:

V@2=1)2+(6-4)2+(3-0)2 =v1>+22+32 = V14.

Question38

If the square of the shortest distance between the lines

z=2 __ y—1 243 e+l _ Y+3 245 . m
T = "5 = —3 and 5~ = 7~ = =2 is — -, where m, n are

coprime numbers, then m + n is equal to :
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Options:

A. 14

B.6

C.21



D.9

Answer: D

Solution:

A @ x )

==
Ip % q

Question39

Let in a AABC, the length of the side AC be 6, the vertex B be
(1,2,3) and the vertices A, C lie on the line ”“’gﬁ = y;7 = =T Then
the area (in sq. units) of AABC is:
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Options:

A. 42

B. 17

C. 56

D. 21



Answer: D

Solution:

B(1,2,3)
Let M(3A + 6,2A + 7, —2X+T7)
H . . L.
BM = (3A+5)i+ (2XA +5)j + (—2X +4)k
— —
AC-BM=0=30BA+5)+2(2\+5)—2(=2X+4)
_> R R "
BM = 2i + 3j + 6k
—

| BM =7

1
Area :§><6><7:21

Question4(
Let the line passing through the points (—1,2,1) and parallel to the
line “:;1 = %1 — < intersect the line wT” = y;?’ z= 214 at the

point P. Then the distance of P from the point Q (4, —5,1) is
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Options:

A. 56

B.5

C.5v5



D. 10

Answer: C

Solution:

Equation of line through point (—1,2,1) is —

2
(2) )

x+1 y—2 z—1

p— p— —2 P
2 3 4 (2)=2A
z=2\—-1
So, [y=3A+2
z=4\+1

By (1) —» 52 = 535 = 5 = p(Let)

T=3u—2
So, |ly=2pn+3
z=p+4

For intersection point 'P'
x=2A—-1=3u—2

A=1
y=34+2=2p+3

p=1

2 =4\ 1=p+4
So, point P(x,y,z) = (1,5,5)

&Q(47 _57 1)
- PQ=+9+ 100 + 16
— /125 =55

Question41



1 y—2

If the image of the point (4, 4, 3) in the line £ = =
(a, B,7), thenm a + 3 + + is equal to
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Options:

A. 12

B.9

C.7

D. 8

Answer: B

Solution:

yP(4.,4,3)

x_[_y—2_z—l
- 2 1. 3
QAT1, 32, 33+11)

N 7 a o {

PQ L (2i+]+3k)

= 2020 —3)+1(A—2) +3(3A—=2) =0
=14\ —14=0,1=1

So, Q(3,3,4)

Letimage in R(e, §3,7)

a4 B+ 4 v+3
Ty ST Th T T
(O"IB’ 7) = (2’2’5)
=at+pf+y=9

4

Question42



Let A(z,y, z) be a point in xy-plane, which is equidistant from three
points (0, 3,2),(2,0,3) and (0,0,1).

Let B = (1,4,—1) and C = (2,0, —2). Then among the statements

(S1) : AABC is an isosceles right angled triangle, and

(S2) : the area of AABC is 92ﬁ,
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Options:

A. both are false

B. only (S2) is true

C. only (S1)is true

D. both are true

Answer: C
Solution:

A(z,y,2) Let P(0,3,2),Q(2,0,3), R(0,0,1)

AP= AQ — AR

D (- (D = (a2 (2 3= 2%
y>+ (2 —1)°

In xy plane z = 0
So, 22— 4z +4+y*+9=22+4y>+1

=y=2
=3
9+ —6y+9+4=zx>+y>+1

So, A(3,2,0) also B(1,4,-1)&C(2,0, —2)
Now AB=+4+4+1=3



AC=+v1+4+4+4=3
BC=v1+16+1=+18

AB = AC

isosceles A&AB% + AC? = BC?
right angle A

1
Area of AABC = 3 X base.height

1 9
Z x3x3=—
g (O XIT G

So only Sj is true

Questiond3

The square of the distance of the point (1—75, %, 7) from the line

xz,)“ = y;?, — ZJ7F5 in the direction of the vector i + 43' + 7k is:
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Options:
A.
66
B.
54

C.

41

D.
44

Answer: A

Solution:



eaja Tk

L

I_ z+1 y+3 z+5
-~ 3 5 _ 7

—1_75 y—% z—T

1 4 7

1 2
:>Q<>\+75,4)\+ 37,7)\+7>

Since Q lies on line L

A2+l INFTH5

3 7
= TA+22 =21\ + 36

= A=-1
.. Point Q <;,;,0)

15 8\> /32 4\’
PQ:\/<7—?) +<7——7'> +(7-0)
PQ = V66
= (PQ)* =66

So,

Question44

_ . _ 9 .
LetL;: 2=t = £= — 2L and L, : 2L = = = £ pe two lines.

Let L3 be a line passing through the point («, 3,7) and be
perpendicular to both L; and L,. If L3 intersects L, then
|ba — 1158 — 8| equals :
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Options:
A.
25

B.

20

C.

16

D.
18

Answer: A
Solution:

Step 1. Identify the Given Lines

The line

L,: 2 = y_;f = %
passes through the point
P, =(1,2,1)

with direction vector
u=(1,-1,2).

Similarly, the line

ozl y=2 2
Ly: =7y =5 =1
passes through the point

Py, =(-1,2,0)

with direction vector

v=(-1,2,1).

Step 2. Determine the Direction of L3

Since L3 is perpendicular to both L and L, its direction vector must be parallel to the cross product of u
and v. Compute:



de =(-1)(1) — (2)(2) = -1 =4 = -5,
dy=(2)(-1) - (1)(1) = —2—-1=-3,
d. = (1)(2) = (~1)(=1)=2-1=1.

Thus, a valid direction vector is

d=(-5,-3,1).

Step 3. Express L3 in Terms of Its Intersection with L

Since L3 intersects Lj, let the intersection point (on L) be expressed using a parameter ¢ as:
At) =1+t 2—t, 1+ 2t).

Since L3 passes through A(t) and also through the given point
Q = (a;8,7),

its parametric form can be written as:

(o, B,7) = A(t) +sd = (1+t,2—t, 1+ 2t) +5(—5,—3,1)
for some parameters s and ¢.

Step 4. Express a, 3, in Terms of ¢ and s

Comparing coordinates, we have:

a=1+1t—>5s,
B=2—-1t—3s,
vy=1+2t+s.

Step 5. Compute 5a — 118 — 8~
Substitute the expressions for o, 5, and ~:

ba—118—8y=5(1+t—5s) — 11(2—t —3s) = 8(1 + 2t + s)
= (5+ 5t —25s) — (22 — 11t — 33s) — (8 + 16t + 8s)
= (5 =22 — 8) + (bt + 11t — 16¢t) + (—25s 4+ 33s — 8s)
= =25+ 0t +0s
= —25.

Taking the absolute value yields:

|5 — 118 — 8| = 25.

Conclusion

The value of



50 — 118 — 8} is[25].

Question45

Let P be the foot of the perpendicular from the point (1,2,2) on the

. Lz—1 o y+l o 22
line L : =1 = il = =2

Let the line 7 = (—i + j — 2k) + A(i — j -+ k), A € R, intersect the
line L at Q . Then 2(PQ)? is equal to :
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Options:
A.
25

B.

27

C.

19

D.
29

Answer: B

Solution:



AL, 2, 2)

] . L
P (1,-1,2) R
—(l,-1,2)=d

L'X_l y+1 z— 2
TN LS oo
P(u+1, —p— 1,20+ 2)

— —
APd:0:>(:u’7_.u'_372y’)(17_172)20

1
=>u+u+3+4u:0:>M:_§

P _1+1+1 1o (=2 + 2
o 2 Ty T 2
1 —1
P(=,——1
272
p+1=—14X]—p—1=1-A]2u+2==2+2X

2N —2)+2= -2+
2A—4+2=-24)

p=-2,2=0
QE(_1a1_2)

1 -1
P <§’T’1> and Q(—1,1,-2)

1 2 ~1 2
e (1) (5 ) e
9 9 /54
=2

2(PQ)? (%) o7

Question46

Let a straight line L pass through the point P(2, —1,3) and be

° d _ 1 o N\ _2
ICU 1 = = — =
erpendicular to the lines 21 = Y1~ = 23 apq 22 = ¢ 212

3 4 °




If the line L intersects the yz-plane at the point (), then the distance
between the points P and () is:
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Options:
A.
V10

Answer: D
Solution:

To find the distance between the points P.and @), let's consider the following steps:
Determine the direction vector of line L:

For the line L to be perpendicular to both given lines, we find the direction vector of L using the cross
product of the direction vectors of the given lines.

The first line has direction vector (2,1, —2) and the second line has direction vector (1,3, 4). The cross
product is:

A

1 gk
21 —2 =107 — 107+ 5k'= 5(21 — 25 + k)
1 3 4

Thus, the direction vector of line L is (2, =2,1).



Equation of line L:

Since L passes through point P(2, —1, 3) with direction vector (2, —2,1), its parametric form is:

z—2 . y+l 2=3 _ b\

2 -2 1

Find the intersection with the yz-plane:

On the yz-plane, z = 0. Substitute into the line equation to find A:
224+2=0 = A=-1

Substitute A = —1 back into the parametric equations to find Q-
z=2(-1)+2=0, y=-2(-1)—-1=1, 2z=(=1)+3=2
Therefore, the intersection point @ is (0,1, 2).

Calculate the distance between P and Q:

dP,Q)=+v/(2-02+(-1-12+(B3—-22=vV44+4+1=+/9=3

Thus, the distance between points P and @ is 3.

Questiond7

Let ABC'D be a tetrahedron such that the edges AB, AC and AD
are mutually perpendicular. Let the areas of the triangles

ABC, ACD and ADB be 5,6 and 7 square units respectively. Then
the area (in square units) of the ABCD is equal to :
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Options:
A.4/110

B. 12



C. v/340
D. 74/3

Answer: A

Solution:

ar(AABC) =5
1

EXbC:E)

= bc=10
ar(AACD) =6

1
— Xed =6
2

= cd=12
ar(AABD) =17
bd = 14

1— —
area(ABCD) = 5|BC’ x BD|

——
BC =< —b,¢,0 >

—
BD =< —b,0,d >

s

|BC x BD| = \/c?d? + b%d? + b2c?
— /122 + 14 + 102

= /440

ar(ABCD) =+/110




Questiond8

Let the vertices Q and R of the triangle PQR lie on the line

218 & y; = ‘*5—4, QR = 5 and the coordinates of the point P be

5
(0,2, 3). If the area of the triangle PQR is ™ then :
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Options:
A.2m — 5¢/21n =0
B.m —5v2In =0
C.5m—21v2n =0

D.5m —2v/21n =0

Answer: A
Solution:
PO, 2, 3)
i o] »
Q H R

H :(5A —3,2A+ 1,31 — 4)
< DR of PH >
<BA—3,22= 1,30 —~7 >



— —
PH-QR=0
= BA=3)5+ (22 —1)2+ (3A=7)3=0
=252 —-15+4X—2+9X—=21=0
=381 =238
=A=1

H(2,3,~-1)

PH=+v4+1416=v21

Area = % x PH QR

2m— 5V21n = 0
Question49

The line L is parallel to the vector a = —3; + 23 + 4k and passes

through the point (7, 6,2) and the line L, is parallel to the vector

— M. .
b = 2¢ + j + 3k and passes through the point (5, 3,4). The shortest

distance between the lines L.; and Lo is :
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Options:

A.

ﬁ&
oo

21
B. A

23
C 5

21
D. 2

Answer: A

Solution:



The line L; is parallel to the vectora = —37 + 27 + 4k and passes through the point (7, 6, 2). The line L5 is
— 9 3B ~
parallel to the vector b = 2¢ + j + 3k and passes through the point (5, 3,4).

Equations of the Lines:

Equation of Lj:

r = 70+ 65 + 2k + A(—3i 425 + 4k)

Equation of Ly:

r = 5i+3j + 4k + (21 +J + 3k)

Shortest Distance Between L; and L5:

The formula for the shortest distance between two skew lines is given by:

(52761)(31 XZz)

Distance = —
‘bl xbz‘

Calculations:

Vector between the points:
Gy — a1 = (5i 4 3]+ 4k) — (7 + 6] + 2k) = —2 — 3+ 2k
Cross product of direction vectors:

by Xxby=1|-3 2 4|=2i+17j—Tk
1 3

2

Magnitude of the cross product:

BBy = V21724 (-7)2 = /38

Dot product:

(@~ dy) - (31 X 32) — (—2i3f+2k) - (28 + 175 — Th)
=(=2)(2) +(-3)(17)+ (2)(-7) = -4 -51—-14 = —69

Shortest Distance:

. —69 23
Distance = ‘—‘ = 755
V342 V/38

Questions(



If the image of the point P(1, 0, 3) in the line joining the points
A(4,7,1) and B(3,5,3) is Q(a, B,7), then o + B + ~y.is equal to :
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Options:

A2
B. 18
C. 13
D. 4L

3

Answer: A

Solution:

P 4 (1.0,3)

4, 7.1} (3,56, 3)

Qe
Let X be mid point of P and @, which would be also feet of perpendicular.
Let X divides Aand Bin A : 1, A\ # ~1

(3X+4 BA+T 341
CAAFL A4+ A+

—
Now PX L AB= PX -AB=0

(3;;4 —1> (4-3)+ <5;j17 —0)(7—5)

<3§j11 —3) 1~ 3)=0




204+3 10A+14 4

I I UL R Ovis
12\ +21 N

A+1 X 4

5.7 17
X=|=,=,—
(3’37 3)
X is mid point of PQ
5 7 17
254+ 74+17) 58 46

S S ek A (N ROt
= a+B47y 3 3 3

0

Questions1

Line L; passes through the point (1,2, 3) and is parallel to z-axis.
Line Lo passes through the point (A, 5, 6) and is parallel to y-axis.
Let for A = A1, X2, A2 < A1, the shortest distance between the two
lines be 3 . Then the square of the distance of the point (A1, A2, 7)
from the line L is
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Options:

A.25

B.32

C. 40

D. 37

Answer: A

Solution:



I[(X =1)i + 35 + 3k]. (k x 7)]

3 — = —A-1]=3
|k 3|
:)\=40r—2,)\2<)\1$)\2=—2
)\1:4
L4-2.7)

*
%
)

//‘}/E
Ao (12K

A~

(3,—4,4— k) Lk
4-k=0=k=14
= Distance between (4, —2,7)&(1,2,7)

= /3244255

QuestionS2

Let a line passing through the point (4,1, 0) intersect the line
L2l — ¥=2 213 at the point A(«, 8;7) and the line

2 3
1 0 1
Ly : x—6 =y = —z+ 4 at the point B(a,b,c). Then |a [ v is
a b c

equal to
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Options:
A. 16
B.6
C.8

D. 12

Answer:C

Solution:

M

\

P |A

(4, 1, 0)

A= (o, 3,4) = 2A+1,31+ 2,41+ 3)

andB:(aabac):(:u+6a“a_:u+4)

op+2 -1 —p+4

T2X—-3 7 3A+1  4x+3
Au+8A+4p=1 ...(1)

and TAp — 16A +4p =7 ...(2)

from equation (1) and (2)
A=—-land y =3

Or\ = —% and u =1

By taking, A = —1 and pu = 3, we get

e A(aaﬁa‘l) - (_17_17_1)
and B(a,b,¢) =1(9,3,1)

1 0 1
=1 -1 -1 =38
9 3 1




Questiond3

The distance of the point (7, 10, 11) from the line 22

. x—9 _ y=13 _ z—17 .
along the line == = “5— = =&~ is
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Options:

A. 16

B. 12

C. 18

D. 14

Answer: D

Solution:

z—9
2

Equation of line passing through P(7, 10, 11) along the line

z—7 - y—10 _ .11 =\

2 3 6

Let the point on the line is

Q(2A + 7,3A + 10,6 + 11)

. . z—4 _ y—4  2-2
Q lies on line = = SH— = 5

IN+10=4=>A=-2

Q(374a _1)
PQ = /16 +36 + 144 = 14

Question54

Each of the angles 5 and v that a given line makes with the positive y
- and z-axes, respectively, is half of the angle that this line makes
with the positive z-axes. Then the sum of all possible values of the

angle [ is
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Options:
A. %
B.m

3
c. 3

3
D. 7”
Answer: C

Solution:

Given:

Each of the angles 3 and - is half of the angle that the line makes with the positive z-axis, i.e., 3 =7 = 5.
The equation for the direction cosines of angles a line makes with the coordinate axes is given by:
cos?a + cos? B+ cos?y =1

Since 8 = +, we substitute to get:

cos?a +2cos?B=1

Substitute cos B = cos7y:

cosa =2cos?fB—1

Replacing back into the equation:

(2cos? B =1)% +2cos?2B =1

Simplify:

(2cos? B —1)(2cos?B+1) =0

Solving for cos? 3, we have:

2¢0s2f=1=0 or 2cos’B+1=0

The latter gives no real solutions, thus:

cos? B = %

Therefore, 8 = 7 or f = 5.

Thus, the sum of all possible values of 3 is:

T, om _ 31
TT2 =7




Questions5

Let A and B be two distinct points on the line L : ”"§6 = y;7 = 2:27 ‘

Both A and B are at a distance 21/17 from the foot of perpendicular

drawn from the point (1,2, 3) on the line L. If O is the origin, then

—
OA - OB is equal to
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Options:

A. 49

B. 21

C. 47

D. 62

Answer: C

Solution:

Point A(3A + 6,2\ + 7,7 — 2))
B(3u+ 6,2 + 7,7 — 2u)
Let P(3k + 6,2k + 7,7 — 2k) be foot of perpendicular from P’(1,2, 3)

PP'(3,2,-2) =0
3(3k +5) + (2k + 5)2+ (4 — 2k)(—2) =0
9k + 15+ 4k+10—8+ 4k =0
17k + 17 =20
=k=-1 ;. P(3,5,9)

—
|AP| = 2v/17



= BA+3)2+ (2A+2)2 +(=2-2X)2 =17 x4
=17(A+1)2 =17 x4

== A+1=42=A=1lorA=-3

= A(9,9,5),B(=3,1,13)

—_— — > R n O ~
OA-OB = (9i+ 95 + 5k) - (—3i + j + 13k)
= 27 £9+65=47

Questions6

Let the shortest distance between the lines 222 = £ = 23 and

. y;ﬂ = % be 34/30. Then the positive value of 5c. + £ is
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Options:
A. 42

B. 40

C. 48

D. 46
Answer: D

Solution:

¢ x—3 _Yy-—a z—3

3 -1 1
z4+3 y+7 z2-p
Lo = =
-3 2 4

ai:(3,0,3) a®=(-3,-7,8)
b1 =3i— 4k by=—3i+2j+4k
(Ga—d)- (b1

et

g _3./30

6 at7 3-8
3 -1 1
-3 2 4 -
- = = 1 _ 330
/624152432




=| — 15a — 38 —132| = 270
5a -+ B + 44| = 90
—5a+ B= 90 — 44 = 46

Questions7

Let the values of p for which the shortest distance between the lines

=¥ =2 and r = (pi + 25 + k) + X(2i + 35 + 4k) is L Wik

a, b (a < b). Then the length of the latus rectum of the ellipse
+ L =1is:

8,2
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Options:
A3
B.9

C. 18

D.

w|ro

Answer: D

Solution:



z+1 Y

3 4

(@—b) - (51 x ps)
‘171><Z32‘

A ~ ~ ~ ~ ~ ~
= 5 (i + 25+ R) + A2 + 3] +4R)

1

' Y

S

a—b=@+1)i+2j+k

A

QuestionS8

Let A be the point of intersection of the lines L; : "’“"17 = y65 = z_—13

and L, : ‘"’“'gl = yf’ = Z‘g—7 Let B and C be the points on the lines

Li and L5 respectively such that AB = AC = /15. Then the square
of the area of the triangle ABC'is :
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Options:
A. 63
B. 57
C. 60
D. 54

Answer: D

Solution:



C%H—‘3+0—5‘
V2% v/50
2 1
T 105

\ 21/6
.8inf = ——

5
1
Area = 5absin9
1 2
:§><\/15><\/15><—\5/6-

=3V6
(Area)? =9 x 6 = 54

Questions9

If the shortest distance between the lines wgl = y;2 = zf and

25 Y = 225§ then the sum of all possible values of « is

5
a 1 lS\/g,
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Options:
A3

B.3



C. -3

3
D. —%
Answer: C
Solution:
g (@ —D) - Prx P 5
|P1 x pa| V6

G—b=142j—2k

gk
— =
P1 Xp2=12 34

1 o 1
= i(3 — 4a) — j(—2) + k(2a — 3)
@—5) |pixps| =3 —datd—4a+6
=13 —8«

13 — 8« R
VB —4a)2 +4+(2a-3)2| V6

13 — 8ax ‘ 5
V20a2 — 36a+ 221 /6
= 6(13 — 8a)® = 25 (20a” — 360 + 22)
=1160° + 348 — 464 = 0

Sum of roots = —3

Question6(

Let the line L pass through (1, 1, 1) and intersect the lines
z

s 1 _ i 4 :
5‘721 — y—g — Z41 and x13 — X2 — 2 Then, which of the

2
following points lies on the line L ?

1
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Options:
A. (7,15,13)

B. (4,22,7)



C. (10, —29, —50)
D. (5,4, 3)
Answer; A

Solution:

(1, 1,.1)

z=1 y—1 2z-1

L: =
a b c
z—1 y+1  2z-1

Lq:
17 3 4

= A (say)
Any point on L1 be A(2A + 1,32+ 1,4\ + 1)

Ly: 553 = 455 = £ — psay)

Any point on Lo be B(p + 3,2u — 4, 1)

DofLbe: <2M3\ -2 4 >or< pu+2,2u+3, p—1>

oA 8A-7 _ 4)

Now =5 =573 = 71
—6

= A= 5 uw=—>h

s.<a,bc>=(-3,-7,—6 > or <3,7,6 >
z—1 y—1 z—1
L = =
3 7 6
(7,15,13) lies on the line.

Question61



Consider the lines Ly: x-1=y-2=zand L,: x-2=y=z-1. Let
the feet of the perpendiculars from the point P(5, 1, -3) on the lines
L and L, be Q and R respectively. If the area of the triangle PQR is

A, then 4AZ is equal to :
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Options:
A.

151
147

139

D.
143

Answer: B
Solution:

x—1 y — 2 z—0
Li: = =2
X< 1 2

Let QA+ 1,A + 2,\)

—
PQ=(A—4,X=1,\+3)




> A=4+A+1L,X+3=0
=32=0
=A=0
= Q(1,2,0)
X — 2 y—0 z—1

Ly: = =
207 1 9

—¥
LetR(p+2,p,p+ 1)PR = (0 —3,p— 1,4+ 4)

=
PR-1 =0
p—3+p—1+p+4=0
# =0

R(2,0,1)

11— —

Area of APQR( A) = §|PQ x PR
1 PR A A s
A= 2 |(~4i 4]+ 8k) x (31 + ]+ dk)|

1 .ON -
A= Z[7E+]+1k)

i ik
“4 1 3
3 -1 4
=Ti+7+7k

4 A% — 49 x 3 = 147

Question62

If the equation of the line passing through the point (0, O %, 0) and

perpendicular to the lines 7 = A\ (5 +aj+ bl::) and



r=(i—7—6k)+pu(—bi+aj—+5k)is 2t = L2 = =< then
2 d 4

a+ b+ c+ dis equal to :
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Options:
A.
13

B.

14

C.

12

D.
10

Answer: B

Solution:

The line we need to find should be orthogonal to two given lines, meaning it will be parallel to the cross
product of their direction vectors:

(2 + aj + bk) x (<~bt + aj + 5k)

Calculating the cross product results in the vector:
i(5a —ab) — j(b% + 5) + k(a + ab)

This shows that the direction ratios of the required line are proportional to:
a(ba — ab), = (b2 + 5), (a + ab)

. . N _ 4 L . . . . .
Since the line is also expressed as “’_21 = % = ZF, the direction ratios based on this equation are:

a(—2),d,—4
Thus, we have the equation:

5a—ab __ *(b2+5) __ atadb
-2 d - 4




The point (O, — %, 0) lies on the line, which implies:

1
—5+4 0—c

0-1
2 — ~d ~

Simplifying these gives d = 7 and ¢ = 2.

Substitute into the main equation:

5a—ab __ a+ab

7T 4
Solving these yields:
—20a + 4ab = —2a ~ 2ab | 4b> + 20 = 70 + 7ab
18a = 6ab 36 + 20 = 70 + 21a
b=3 56 =28a = a = 2

Substituting these into the variables, we find:

a+b+tc+d=2+3+2+7=14

Question63

Let the values of )\ for which the shortest distance between the lines
=1 _ y—=2 _ -3

2 3 T4
and ng = yf — zg5 is \}6 be A\; and \,. Then the radius of the
circle passing through the
points (0,0), (A1, A2) and (A2, A1) is
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Options:

A.



“[S

D.

4

Answer: B

Solution:

P =2i 13+ 4k q=3i+4j+5k

=pxd=|2 3 4|=-1+2j-k
3 4 5

A=(1,2,3)B=()4,5)

S

hortest Distance =
==
B % q

~

1 (A —1)i+2j +2k) - (—i+ 25— k)

V6 V6
=|-A+14+4-2/=1=|A-3|=1
=A=3£1=42

Radius of circle passing through points
(0,0), (4,2)&(2,4)

abe /20 x /20 x'v/8 20 x 2y/2

T 4N 11 1]  2x12
4x 50 4 2
0 2 4
52
N %
Question64
If the shortest distance between the lines XI4 = yzl = % and

St = Y= %2 is £, then the sum of all possible values of 2 is :

[27-Jan-2024 Shift 1]
Options:
A5

B. 8



C.7
D. 10

Answer: B

Solution:

My M
i j ok
12 -3
2 4 -5

=‘{A—@ﬁ1ﬂ+13—ﬂ+2ﬂ—4]
125~ 1] + 0k

jiz‘éﬁ:il
V5 Vs
3=11-4
A—4=x3
A=T7,1

Sum of all possible values of 1is =8




Question65

The distance, of the point (7, —2, 11) from the line *—

. X=5_ y-1_ z=5
along the line = — =

[27-Jan-2024 Shift 1]

is :

Options:
Al12
B. 14
C. 18
D. 21

Answer: B

Solution:

B=(24+7 —31—2,61+11)

PnimBIieson'I S S

20+7-6_ ~31-2—-4_ 6A+11—8
1 0 3

—34-6=0

I=-2



B = (3,4.-1)

AB= {(7-3P+@+2) +(11+1)
=V16+36+ 144

=V196 =14

Question66

The position vectors of the vertices A, B and C of a triangle are
2i -3 + 3ﬁ, 2i+2i+3k and—i+]+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=5



A(2,-3,3)

B C
D
(223) (-1.1.3)

=D is midpoint of BC

)
—
bt | =
b |t

L5}
-

I
-

—
| B
I
| b
e
I
—
I
L
|
|
o]
+
Lo
L]
I
=¥
e
[ %]

—

I
[ -:f____
ol

b
=
I
e
L]

Question67

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

2i+2j + 1A<, i 427+ 2k and 20+ + 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 | 12 +1 22 +1,

equals :
[27-Jan-2024 Shift 2]

2

Options:

1
A.g



1
2

1
C. 7

1
D.§

Answer: B

Solution:

ANABC is equilateral

Orthocentre and centroid will be same

5 5 5§
&3 3 3)
A(2,21)
D
G
B C
(1,2,2) (2, 1,2)
; ; - 3 3
Mid-point of AB |sD( 3 E)

. 1 . 1.1
R — + 4+ =
4 \/ 369 36



Question68

Let the image of the point (1, 0, 7) in the line 7= ygl = z;2 be the

point (a, B, v). Then which one of the following points lies on the line

passing through (a, f§, Y) and making angles %" and %" with y-axis

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

Options:

AL, =2, 1+2)
B. (1,2, 1-12)
C.(3,4,3-2\2)

D.(3,—4,3+2\2)

b=1+2j+3k

Answer: C
Solution:
[ =X =Yy loz"2_,
L 2 3
«P(1.0,7)
[
§M

(e By)



M(A, 1+24,2+34)

—F . M . M M
PM={A—1)i +(1+24); +(34-5)k
_> ' ' '
PM is perpendicular to line L,

s s oA A
PM- b =0 (b =i+2j+3k)
o A= 144142401 -15=0
41=14= =1

~M=(1,3.5)

—

— — . . ) — —F

Q=2M—P [M is midpoint of P &Q]

— M A MO M
Q=2i+6j+10k—i—T7k
M Fal Pt

~ (o f.7)=(1.6.3)

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

ol

2, 2, 2
[“+m +n =1

y ¢ 2
~Co5) ()

32

1
4

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

b | bt

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

?=(?+.§€+3EJ+#( | L 1£]

2'020 B

Option (3) satisfying for u =4




Question69

Thelines 22 = L = 2T and 22 = Y2 = 22 jntersect at the point
P. If the distance of P from the line X%l = y3;1 = ZII is 1, then 141 2 is

equal to.................
[27-Jan-2024 Shift 2]

Answer: 108

Solution:

P(11-1)

LLL —}23+3]+f¢



. / Ea e EA M .-’\I
Projectionof 2; —2kon 2;+3; +kis

v 42 N2
V4+9+1 V14
2og. 4 _ 108
AN 14 14
- 141%=108

Question70

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

and 21 +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:
A. 331
B. 2\34
C. 234
D. 3V31
Answer: B

Solution:



PAN
B
2.2.1)  [C @249

1-2

length of OC = '13 6 ¢ 2\,;3_4

Question71

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= Y= 253 gpd 1= v = ztljqg

0 2 - 1 -3 1
[29-Jan-2024 Shift 1]

Options:
A. 69
B.9

C. V69
D. 99

Answer: C
Solution:

Centroid G divides MR in1:2
G(1.2,2)

Point of intersection A of given linesis (2. —6. 0)



AG = V69

Question72

A line with direction ratios 2, 1, 2 meets the lines x=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 1%is
[29-Jan-2024 Shift 1]

Answer:-65

Solution:

LetP(t.t—2.t)and Q(25—2, s. 5)
D.R'sof PQare 2, 1,2

23—2—1:: s—t+2 _ st
2 1 2

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

x—2 -2 _z—12
PQ: T3~ =T = S5

Let FA+2, A+2,21+2)
A(l,2, 12)

— —

AF-PQ=0

aA=2



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

i

P F Q

Question73
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:
A. %

-1 7
B. cos ( 1_8)

“1( 1
C. cos ( ﬁ)
D. g
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, cosf = ‘ %
g= =

3
Question74

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

x=5 _ y-4_ z-5 x+8 _ y+t2 — z+11 . .
3 1 - and = 5 5— respectively such that MN is

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

Answer: 9

Solution:

—5 — —
L 22 Y4270 ) 4@, 1.3)=b,
4 1 3

M(41+5,A+4, 31+5)

z+11:

L,:
9

2 /12

xt8_ y+2_
5

N(124—8,5u=2.9u—11)
MN =(41=12u+13, 1= 5u+6,31 —9u+16).......(1)

Now



1
4

12

—  —
b,*b,=

+

MO e D

J
1
5

Equation (1) and (2)
M- 12p+13 _ A-Su+6 _ 31-9u+16

—6 0 8
I and Il
A=5u+6=0..... (3)
I and IlI
A=3u+4=0 .ot (4)

Solve (3) and (4) we get
A=—-1lLu=1
= M(1, 3, 2)

N(4. 3,-2)

— —
~OM-ON=4+9-4=9

Question75

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

the line > = X1 = 222 then 19(a + B +7) is equal to :

[30-Jan-2024 Shift 1]




Options:
A:102
B. 101
C.99
D. 100

Answer: B

Solution:

(1,2,3)

1] >
P(a, B,7)

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 perpendicularlines (25k—20) +(4k—2)+ (9% —21)=0

43
Thenk= =2
en 38

Then 19(a+ f+7)=101

Question76

Ifd ) is the shortest distance between the lines
x+1=2y=-12z,x=y+2=62—6 and d , is the shortest distance

between the lines * 1= ¥22= 24 X-l= Y2 = 28 then the value




32v3d, .

1S

of @ i

[30-Jan-2024 Shift 1]

Answer: 16
Solution:
. —
LI:X+1= y - Z, Lo Es y*r2_z~1
1 /2, -1/12-—+= 1 1 1
6
t:i1 = shortest distance between L, &L,
\", — . —
¥ (a:_?1}'(b1xbz)|
& B,
(51’“132)
d, =2
x—1 yt8 z—4 x—1_ y—2 z-6
Ls: = = L, = =
A 2 -7 5 74 2 1 -3

t:i2 = shortest distance between L.&L,

12
d,= —= Hence
" A
32V3d;  3vEAx2
& o1z
V3

16

Question77

LetL, : 7 =(i=i+2t) +a(i-i+2),0€R



L,: 7 =5t + mhatj+n)5 e 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:
L, 1L,
L,LL.L,
3-1+2P=0
P=-1

M A

Fal
1 -1.2 =—i+t7j+4k

(0. 74. 46) willlie on L,

For ¢ =1 the point will be (=1. 7. 4)



Question78

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

Ll . Xgl — y;2 Z+1 at M((l, B, ,Y) andL X+32 AN y_22 Z;l at

N(a, b, c¢). Then the value of E“i E 17; equals
[30-Jan-2024 Shift 2]

Answer: 196

Solution:
M(31+1,2442,-21—-1)
notBAy=31+2
N(—3u—2,-2u+2,4u+1)

.'.a+|_'}+c=—l,r_,{+1

L

L
(-1, 2, 3) / \

- /Map.y) " \Nab.o

3A+2 20 _ 244
—3;:1—1 —Ey 4u—2

Iu+2u=34u+4
2u=4

hup—A=Au+2u



Au=A+2pu
= Au=24
=u=2 (1£0)
-~ A=4
atf+p=14

atbh+ec=-1

(Oﬁ"’ﬁ""}?): = 106
(a+b+ec)

Question79

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 7 = (—3? + 212) +

(25 +3+58), aeR and 7= (=20 +&)+ ul=t+3i+2t), neR

is
[31-Jan-2024 Shift 1]

Options:

A. 86
B.\20
C. 54
D. V74

Answer: D



Solution:

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

A M
i j k
2.3 5
-1-3.2

M Fat i

=—9i -9 +9%
Required line,

T =545 +31) +2(9] — 9 +oi)

—

2= (s5i—aj+3b+ali+; k)
Now distance of (0. 2, —2)

A(0,2,-2)
L ]

.
P

P.V. of P=(5+1); +(A—4)j +(3 - Dk

— M Fat Fi
AP=(5+D)i+(1—6); +(5- Dk

— (J"k M M,

Ap- (i +5=k) =0
S+A+A=6=5+A=0

A=2

_>I
AP = V49+16+9



Question8(

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 122 is equal to
[31-Jan-2024 Shift 1]

Answer: 12

Solution:
L)

e OF _z*+1_ -
1= 5= Y5 = k= Rk —k-1)

2a=2r—a=r

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

As.PQ 1PR

(@a—n(a=k)+a-rNa+k +a<1)a+1)=0
aé¥%r &

12a4°=12




Question81

Let (a, B, Y) be mirror image of the point (2, 3, 5) in the line
x—1_ y=2_ z-3
2 3 4"

Then 20 + 3P + 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(a,7)

_}
= PRL(2.3.4)

_}
(6—2.8-3.7=5)(2.3.4)=0

= 2g+3f+4y=4+09+20=33



Question§2

The shortest distance between lines L., and L,, where
o X1 _y+l - z+4
Li: % =3 2

A(—4,4,3) *B(-1, 6, 3) and perpendicular to the line 2= ¥= 2.

and L, is the line passing through the points

is
[31-Jan-2024 Shift 2]

Options:
A2l
221

B 24

C. 141

D. 42
Answer: C

Solution:

3 2 0
X225% Y27 Y1 N E
2 -3
3 2 0
5. D=




5 =5 =7
2 -3 2
3 .20

—
—

In, ¥ n,

141

~43 +6 +13k
_ 141
V16 +36+169

_ 141
/221

Question83

A line passes through A(4, —6, —2) and B(16, —2, 4). The point

P(a, b, ¢) 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, ¢) and Q(4, —12, 3) is equal to

[31-Jan-2024 Shift 2]

Answer: 22
Solution:

x—4_x+6_ z

12 4

3
-

x=4_ y+6_ z
2

i

2=21

1| | + o+

¢ 2
7 7



(6 S92 3
(21 Z#4, 2x21-6, E><21—2)

=(22,0. 7)=(a. b.¢)

~V324+144+16=22

Question84
If the shortest distance between the lines X_‘;‘ = yIZ = ZII and
X_1V3 = y_;zl = ZIZ is 1, then the sum of all possible values of A is

[1-Feb-2024 Shift 1]

Options:
A. 0
B.2V3

C.3V3
D.-2\3
Answer: B
Solution:

Passing points of lines L, &L, are

(4.2, D&(V3, 1, 2)



S.D =

|
(I
= e
— - B

«./3_—,1‘
V3
1=0.A=2V3

|

Question85

Let the line of the shortest distance between the lines

L :7= (?+2f+312) +x(?—§+1§) and

1

L,:7= (45 +5 +68) +pli+]=%)
intersect L., and L, at P and Q respectively. If (a, B, y) is the

midpoint of the line segment PQ, then 2(a + f§ +7v) is equal to
[1-Feb-2024 Shift 1]

Answer: 21

Solution:



A(L+A2-2A3+A)

B(4 +p.5+u.6 — w)

B =<7 +H DR of L)

E}=1+j_E{DR'SDfL:I
b*d=|1 -11
11 -1

—0;+ 2:;+ 2% (DR's of Line perpendicular to L, andL;)
DE. of AB line

=(0.2.2) =G u—-A3+u+A3=u-10)

3+tp—A_ 3+p+d_ 3-u=1
0 2 2

Solving above equation we get u=-—

)

point A = [ =, %

)

Point of AB = [

b |
b | W

—
LA

o

b
b |
!
h.J|

b [l

.2.6) =(@.4.7)

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

Question86

Let P and Q be the points on the line *3> = Y2 = Z'l which are at a

distance of 6 units from the point R(1, 2, 3). If the centroid of the
triangle PQR is (a, B, v), then ol + [32 + yz is:
[1-Feb-2024 Shift 2]



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

Answer:C

Solution:

P Q

P(8L—3,2A+4,21x—1)
PR=6
(8L —4)” +(2h+2)" + (2h—4)’ =36
r=0,1

Hence P(—3,4,—-1) & Q(5,6, 1)

Centroid of APQR=(1,4,1)=(a, B, v)
a4+ By’ =18

Question87

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

x 1= vt = 225 (g, B, y), then 14(a+ B +1) is :

[1-Feb-2024 Shift 2]

Options:
A. 102
B. 138
C. 108

D. 132



Answer: C

Solution:

P(3,4,9)

B(32, 1)
] —>—
N

(BL+ L slyh+12)

Alop.y)
- —
PN- b =0?
33h—2)+22L—=35) +(L—7)=0
23
=23 h= =2
14A = 7
N( 83 32 51)

ﬁa ﬁ,ﬁ

[
[’
0
Il
R EN

Ans. 14(a+pB+r)=108

Question88

The distance of the point (=1, 9, —16) from the plane 2x+3y—-2z =35
measured parallel to the line **% = 2 ¥= 2734

3 4 n 18
[24-Jan-2023 Shift 1]

Options:
A. 13\
B. 31
C.26
D. 202

Answer: C



Solution:

Equation of line
x+1l _y=-9_.2z+16
3 -4 12
G.Ponline (BA—1,—4A+9,12L—16)
point of intersection of line & plane
6L—2— 120 +27 - 12A+16=5
A=2
Point (5, 1, 8)
Distance =36+ 64 + 576 = 26

Question89

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. 4\

Answer: C

Solution:

Equation of Plane is

x—2 y+3 . z-1
= -3 4 -3 =0
4 =5 4
x—z—1=0

Distance of P(7, —3, —4) from Plane is

d:‘ 7+4_—1’ =57
\2




Question90

The shortest distance between the lines ng = ygl = Z;6 and
x=6 _ l-y__ z+8&
3 3 5 Is equal to

[24-Jan-2023 Shift 1]

Answer: 14

Solution:

4 2 -14
3 2.2
32 0

A
J
2

W W o
S NR

-2

16+12+168 196 _

. 196 _ 1y
—4ivei-1a M

Question91

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=0and3y—z=3is (o, B, y), then o+ +v is equal to
[24-Jan-2023 Shift 2]

Options:
A.—1
B.3

C.1



D.5

Answer: D
Solution:
Pk
Direction ratio of line = 1 2.1
0.3 -1
SECORNISIRRE)
=-5i+ j+3k
tP (1,9.7)
] — <-5,1,3>
M Xx—3 _¥- 2 _Z= 1
-5 ] 3

M(=5A+3,A+2,30+1)

— A A A
phiL (-5 5+ jt+3 k)
~5(=50+2)+(A=7)+3(BL=-6)=0
= 250+ A+ 9L =10-7—18=0
=2>A=1

Point M=(-2, 3, 4)=(a, B, Y)
at+tB+y=>5

Question92

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 (2A, A, —A) from the plane P2 is
[24-Jan-2023 Shift 2]

Options:



A. 56
B. 4Vg
C. 26

D. 36

Answer: D

Solution:

Equation of plane passing through point of intersection-of P1 and P2
P=P1+kP2
x+(A+4)y+z—1)+k2x+y+z—2)=0
Passing through (0, 1, 0) and (1, 0, 1)
A+4=1D+k(1-2)=0
A+3)=k=0...(1)
Also passing (1, 0, 1)
1+1-1)+k2+1=2)=0
1+k=0
k=-1
putin (1)
A+3+1=0
r=—4
Then point 2\, A, —X)
q= —-16—4,-4,4)
6
18 V6

d= \/_gX\/__6:3\/6

Question93

x+\/€_ y—\/E_ Z—\/g
2 &3 4 and

If the shortest between the lines

Xg” = y_j% = Z+52 % is 6 , then the square of sum of all possible

values of A is
[24-Jan-2023 Shift 2]

Answer: 384



Solution:

Shortest distance between the lines

x+V6 _y=V6 . z=V6 x-a_ y=2V6 _ 2+2V6
2, 3 4 3 4 5

Vector along line of shortest distance

6

1 J k A A . . .
= | 2 3.4 |,>=i+2j—k(its magnitude is V6 )
3.4.5
Y6+ N6 =36
1
Now — =16
Ve 2 3 4
3 4 5
=L =-2V6, 10V6

So, square of sum of these values is 384 .

Question94

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

1° 2 1 2
o X2 _ y—2_ z—3
L2 ° 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.4\3

D. 4

Answer: A

Solution:



LetP=Q2A+1,A+3,2A+2)

LetQ=(un+2,2u+2,3u+3)

N 20 —p—1_ A-2p+1_ 24-3p—1
1 =1 -2

SA=p=3>P(7,6,8) and Q(5,8,12)

PQ =26

Question95

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.2\3
D.\14

Answer: D

Solution:

Pi4.,6,-2)

H

LY

Equation of line is X;d —y—2_ KV,
MG3A=3,3x+2,3-2)
D.Rof PM(3L—7,3AL—4,5—1)
Since PM is perpendicular to line
=23CBA—7)+3BAr—4)-1(5-1)=0
>A=2
= M(3, 8, )= PM =114




Question96

Let the equation of the plane passing through the line
x—2y—z—-5=0=x+y+3z—5 and parallel to the line
x+y+2z—-T7=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:

Equation of plane is
(x—2y—z—-5)+bx+y+3z—-5)=0
1+b =2+b —-1+3b
1 1 2
2 3 1
=b=12
~ planeis 13x+ 10y +35z=65
Distance from given point to plane =9

=0

Question97

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

le = ygl = Zfll is (o, B, v). Then. Which of the following is NOT

correct?
[25-Jan-2023 Shift 2]

Options:

afp_ 4
AE= L

B. - =-8

=IR



C. =5

=< ™
Il

D.

Q=
I
ol

Answer: C

Solution:

L: X;1= yg1= Z_+11=x(|et)

A(2.05)

b
a.p.7) —_—
; B, [
Let foot of perpendicular is
PQA—1,50+1, A —1)
— A A A
PA=B3-20)i—(BA+1)j +(6+M)k
g A A\ A\
Direction ratio of line = b =2i+5j -k
- —
Now, >PA-b =0
=2(3-20)—5(5L+1)=(6+1) =0
-1
SA= —
6
PRA—1,50+ 1, =A—1)=P(a, B, y)
1 4 4

Sa=2(-2]|-1=—Z=q=-2
0‘2(6)1 R

=

=>[3=5(— )+1= %:

D AN —

6

AN~

~ Check options

Question98

The shortest distance between the lines x +1 =2y =—12z and
X=y+2=62—-061s
[25-Jan-2023 Shift 2]

Options:

A.2



B.3

5
C. 3
3
D. 2
Answer: A
Solution:
xtl_y_ z X_oy+2_z-1
] 1- 50 and 1 i 1
2.1 6
- - - —
= ‘Shortest distance = ( b~ a) (p ~ Q)
P xq
A ALA (_’X—’)
sD. =(-i+25- k) lpxd)
- —
P xq
{?X?E ?3\1/2 1, % 1—21; 1,1, é‘ = é?— ‘1_1J4+ %ﬁ or 2?—3f+612}
> - (—?+2f—1§)-(2?—3}+61§):' _14‘:2
. (22432462 7
Question99

If the shortest distance between the line joining the points (1, 2, 3)

and (2, 3, 4), and the line X;1 = y_+11 = 252 is a, then 280’ is equal to

[25-Jan-2023 Shift 2]

Answer: 18

Solution:



T = (i42f+3k) +ali+548) T=T 7
T=l+i-f+ok) +ul2i-3) T=b+u7
AN
PXq- i J1 1 —?+23-312
2 -1 0

d:‘ (=37 &) - (i +2§-3k) ‘

Now, 2862=2,/2x % ~ 18

Question100

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

other two vertices lie on the line Xg“ = YT_I = #. For o € Z, if the

area of AABC is 21 sq. units and the line segment BC has length

2721 units, then o’ is equal to
[29-Jan-2023 Shift 1]

Answer: 9
Solution:
A. (0,2,0)
=i L >
(—,1.—4) B C (5i+2j+3K)

V(2a+5) +(2d+ 200 + Qa— 57 = V2138
= 120+ 800+ 450 = 798



= 120%+ 800 — 348 = 0
=>0t:3=>(12:9

Question101

Let the equation of the plane P containing the line x + 10 = 8;—y =Z
be ax + by + 3z = 2(a + b) and the distance of the plane P from the

point (1, 27, 7) be c. Then a’+b’+ ¢ is equal to
[29-Jan-2023 Shift 1]

Answer:.355

Solution:

The line ¥ = 3';28 = % have 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
~a—2b+3=0
~a=1&b=2
Distance from (1, 27, 7) is
1+54+21-6 70

7 = 5V14
nalFb et =1+4+350
=355

Question102

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 —b, b, 2b— a) then CP’ is equal to :

[29-Jan-2023 Shift 2]

Options:



3
16
B.—;
73
C.—;
97
D. 3
Answer: A
Solution:
A(a, —2, 4), B(2, b, —3)
AC:CB=2:1
:Cz(a+4 2b-2 —_2)
3 3 '3

Clieson2x—y+2=4

_, 2a+8_ 2b-22_,
3 3 3
=a-b=2...(1)
Also OC =45
at4\? (2b-2\? 4
= +| == +==5...(2
(557) +(557) 55 @

Solving, (1) and (2)
(b+6)*+(2b—2)* =41
=5b°+4b—1=0

1
=>b=-1 =
0%

=a=1 or 11

Butab <0 = (a, b) = (1, 1)
C= ( 5 -4 —_2),pz(2,—1,—3)

37323
CP? = l+ l+ 49_51_17
99 9 9 3
Question103

Shortest distance between the lines

x-1 _ y=2 _ z-6:
2 1 -3

[29-Jan-2023 Shift 2]




Options:
A.2\3
B. 43
C.3\3

D. 53

Answer: B

Solution:

x—1_ y+8._z—-4

2 - 5

x—1l_.y=-2_z—-

2 1 -3
AN

i(16)— i(~16)+ K(16)
AN /\)

AN
165+ 5+ k

-12

- ‘ SUNEY

Question104

If the lines XII = y;2 = Zf and *>° = y43-2 = ZI3 intersects at the

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

Options:
A. 16
B. 28

C. 10



D. 22

Answer: B

Solution:

Point on L, =R+1,20+2,1-3)
Pointon L, =(2u+a,3p—2,u+3)

A-3=p+3 =2r=pt+6...(1)
20+2=3u—-2 =24=3u—4...(2)
Solving, (1) and (2)
>A=22&n=16

=P =(23, 46, 19)

=2a=-9

Distance of P fromz=-9 is 28

Question105

Let a unit vector o> make angle a, B, y with the positive directions of

the co-ordinate axes OX, OY, OZ respectively, where p € (0, g)OP

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:



Equation of plane :-

x—1 y—2 z-3
1 1 1
0 3 4
> [x—1]~4[y—2]+3[z—3]=0
=>x—4y+3z=2

D.R's of normal of plane <1, —4, 3>

=0

' 1 = 3
D.C's of <i%,+%,i%>
4
cosP = e
cosa=\/_?16 g<a<n
cosy=% S<y<m
Question106

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 L, and the line le = y_+34 = Zis:

[30-Jan-2023 Shift 1]

Options:
A.7

B D

c. D
D.9
Answer:-D

Solution:

Line ¢, is given by
-2 -6 _ z—2

L: X =X =
! 2 1 -2




. —>
Shortest distance = | AB - ——

B — VAN A A
AB=3i+10j+2k
i j k
2 1 -2
2 -3.2
MN =16+ 64 +64 = 12

Shortest distance = ‘

MN =

~12-80-16| _

12 >

. Option (4) is correct.

Question107

If the equation of the plane passing through the point (1, 1, 2) and
perpendicular to the line x—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:

x—3y+2z—-1=0
4x—y+z=0



AN AN A
ik
I -3 2
4 -1 1

A A A
=—i+7j+11k
Dre of normal to the plane is -1, 7, 11
Equation of plane :
—1x=1)+7(y=1)+11(z=2)=0
—x+7y+11z=28
—1 3 7_y+ &:1

28728 28
Ax+By+Cz=1

140(C—B+A)=140( n_ 7.1

3
= 140x = =15
28

X —
)

Question108

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

P, :;(3?—53+ 1A<) =7andP,: - (}ﬁ+3—3f<) =9issin_1( %),

then the square of the length of perpendicular from the point
(384, 101, 2) to the plane P is
[30-Jan-2023 Shift 1]

Answer: 315
Solution:

— VAN A AN
p=7-(37-57+k) =7
P71 (xi+f-3k)=9

| 2\/6)
0 =sin ( 5—
ﬁsin9=¥



—
T

Irl[ 7
 Bi—5j+K)Qi+j-3K)
V35 102+ 10
1:‘ 3A—8 ‘
57 |35 {2110
2 —
Square = L — 9 +24 48,
25 3507+ 10)
= 19221201+ 125 =0

= 1922 — 95X — 250+ 125=0

25
=>x=5 =
*T2 79

—
cosO= r -

) 276

1

Perpendicular distance of point
(38, 101, 2) = (50, 50, 2) from plane P,
_ 3x50=5x50+2—-"7 _ 105

35 35
Square = w=315
Question109

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 (\/5, —1, 1) and (a, b, ¢), is normal to Vv, then
[30-Jan-2023 Shift 2]

Options:

A. \/5a+b+c=1
B.a+b+\2c=1
C.a+\2b+c=1

D. \5a—b+c=1



Answer: C

Solution:

AN A A A
v=c0s60 i+cos45 j+cosyk

1

=> -+ lJr(:oszy=1 (y — Acute )
4 2
1
> & =
cosy >
=v=60"
Equation of plane is
1 Ny 1 1
~(x=)+ —(y+ 1)+ =(z—1)=0
XD+ D 5D

=>x+\/5y+Z:1
(a, b, ¢) lies onit.

=sa+\b+c=1

Question110

If a plane passes through the points (—1, Kk, 0), (2, k, —1), (1, 1, 2) and
is parallel to the line XII = 2y2+ L = Z_+11, then the value of (k_kl)% is

[30-Jan-2023 Shift 2]
Options:

Al

B. =

c. L

D. 1

Answer: D

Solution:



Points : A (~1,k,0), B2,k —1), C(1, 1, 2)
= A A A
CA=-2i+Kk-1)j-2k
e d A N\ AN
CB=i+(k-1)j~3k

AN AN AN

- - ik
CAXCB=| 2 k-1 =2
1 k-1 -3

= (-3k+3+2k=2)— j(6+2)+ K(-2k+2—k+1)
—(1-K)i-87+3-3k)k
The line XII =1 - z_+11 is perpendicular to normal vector.
21 (1-k)+1(=8)+(-1)(3-3k)=0
=1-k-8-3+3k=0
=>2k=10=>k=35
K+l _ 26 13

T k-Dk-2) 43 6

Questionl11

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 30” is equal to
[30-Jan-2023 Shift 2]

Answer: 158

Solution:




» Equation of line is XI2 - Y_—13 % z_—11
Let Q be (5, 3, 8) and foot.of L from Q on this line be R.
Now, R=(k+2, ~k+3,~k+1)
DR of QR are (k—3, -k, ~-k—7)

=Dk =3)+ (D)) + (- 1D(-k=7)=0

:k=—g

aat= 3 2+ ¢ 2+ 17 2: 474
~ 307 (1538) ( 3) ( ’ ) X
Question112

Let the shortest distance between the lines

L: 0= xt= 203 >0and L, : x+1=y—1=4-zbe 2V6. If

(a, B, y) lies on L, then which of the following is NOT possible?
[31-Jan-2023 Shift 1]

Options:

A.a+2y=24

B.20+y=7

C.20—-y=9

D.oa—2y=19

Answer: A

Solution:

O B S O

byxby=| 5.0 1 |="i-j-2k
I 1 =1

A AN A
a,—a,=61i+(=1)j+(r-4)k



g = —6—A+1+21+8
VI+1+4

[X+3 | =12=>A=9,-15

o=—-2k+5,y=k—A where k€ R

=>at2y=5-2A=-13,35

Question113

A A A

Let 0 be the angle between the planes P, = 1 - (i +1+ Zk) =9 and

A A A

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 (tanzﬂ)(cotza) is equal to
[31-Jan-2023 Shift 1]

Answer: 9

Solution:

(T+5r2k)-(2i-5+%) _ 2142 _

1
0= =
R 6 6 2

0=n/3 a=n/6



(tanze)(cotzu)
3) (3)=9

Question114

Let the line L: 21 = Y"1 = Z intersect 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 o is the area of triangle PQR.

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

Answer: 180

Solution:

Any point on L(2A+ 1), (=A—1), (A +3))
220+ D)+ (A1 +3(A+3)=16
6L+10=16=>A=1

~P=(3,-2,4)
DR of QR =(2A, —A, A+ 6)
DRof L=(2,-1,1)
AA+A+AL+6=0 6L+6=0=>L=—1
Q=(-1,0,2)

R(l1, -1,-3)




P(3.-2. 4)

06502 R(l.-1.-3)
e AA A= A A A
QR=2i—-j-5k QP=4i-2j+2k

AA A
— — 1 k A A
QRXQP= | 5 | _5 [ =—12i-24]

4 =22
a=%XV144+576=>a2=%=180

Question115

f—

0
If a point P(a, B, y) satisfying (afy)

[c BN O]

8
3.8 = (00 0)lies on
4 8

the plane 2x + 4y + 3z =5, then 60 +9p + 7y is equal to:
[31-Jan-2023 Shift 2]

Options:
A.—1

11
B. 33

Bl



D. 11

Answer: D

Solution:

20+4B+3y=5...(1)
20+9B8+8y=0...(2)
10a+3B+4y=0...(3)
8o+ 8B+8y=0...(4)
Subtract (4) from (2)
—60+B=0
B=6a...(5)
From equation (4)
8a+48a+8y=0
y=-T7a...(6)
From equation (1)
200+ 240—21la=5
Saa=35

a=1

B=+6, y=-7

S 60+ 9B+ 7y
=6+54-49

=11

Question116

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

L: 22 = ¥23= 2% 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:
AAN14

B.

Ao
FN

>
o1l

@
= _—
\lll\.)l



Answer: A

Solution:

P:8x+ay+o,z+12=0
L: Xx+t2 _y—-3_2z+4
2 3 5
«P is parallel to L
= 8(2) + o (3) +5(a,) = 0
= 3a, +5(a,) =~16
Also y-intercept of plane P is 1
=0, =12
And a,=4
= Equation of plane P is 2x -3y +z+3=0
= Distance of line L from Plane P is
_ ‘ 0—3(6)+1+3‘
V44971
~ig

Question117

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: €

Solution:

Equation of Plane :
2x—1)=3(y+1)—6(z+5)=0
Or 2x—3y—6z=35



= Re quired distance =

12(3) = 3(=2) — 6(2) — 35]
V4+9+36

/5

Question118

The shortest distance between the lines

x+3 — y+t5 _ z-1 is
1 4 =5
[1-Feb-2023 Shift 1]

Options:
A.TV3
B.5V3
C.6V3

D. 43

Answer: C

Solution:

Shortest distance between two lines
X=X _ Y7y, _ 274

a a, a,&
X;XZ = y;yz ¥ Z;ZZ is given as
1 2 3
NTX 1T 47
a ) a3
b b b

\/ (a;b; = a3b2)2 +(a;by - a3b1)2 +(a;b, ~ a2b1)2
5—(3) 2-(-5) 4-1
1 2 =3
1 4 =5
V(=10+ 1202+ (=5 +3) + (4 =22

X —




87 3
12 -3
14 -5
(@7 +@7+ @)
_ I8(=10+12)=7(=5+3)+3(4 —2)|
4+4+4
_ 16+14+6 _ 36 _ 36
V12 V2o 2\3
_ 18 _ 5
T 63
Question119

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:

227

A.7

242
7

C.2V14
D.3V14

B.

Answer: D

Solution:



P(2, -1, 3)

ol
M

x—2_y+t1l_z-3

2 -1
any pointon line =(A+2,2A—1,—A+3)
forpoint'm' (A +2)+22A—1)—-(3=1)=0
1

A==
2

=L

eq. of line PM

: 1 1 N
Point (—+2,2><——1, —+3)
m 3 5

2

5 5

= —,O, —)
(2 2

ForImage Q(a, B, v)
at2_ 5 B-1_,
2 2 ’
y+3_
2
Q:(3,1,2)
g = 3(3)+2(1)+2+29
‘ 132422412 ‘

d=22 31z
V14

N i

Question120

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=0.1Ifd is the distance of P from the point (-7, 1, 1),

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

Options:

250
A. g

15
B. 3



25
C.

250
D%

Answer: A

Solution:

P=P, +P,=0
@ +0)x+(3+20)y+ (- 1)z=2—-61L=0

Plane P is perpendicular to- P, -~ -

20 +2)+(2A+3)—3BA—-1)=0
A=-8
=-6x—13y—252+46=0
6x +13y+25z—46=10
Dist from (-7, 1, 1)
d=| —42+134+25-46

;=0

_ 50
\/364— 169+ 625] = W
£ = 30x50 _ 250
830 83
Question121

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, ¢ (|al, | b |, | ¢| are
coprime) are the direction ratios of the perpendicular from the point

C on the line %= Y%= 222 then |a+b +c| is equal to

[1-Feb-2023 Shift 2]

Answer: 10

Solution:



Plane: 8x+y+2z=0

. , LXx—2_y—4_ z+3 _
Given line AB : 3 70 >, A
Any point on line (51 +2, 10A+4, —4A—3)
Point of intersection of line and plane
8(5A+2)+ 10 +4—8L—6=0
1

A=— —
3
1 2.5
(5573
L.x—1=y+4=z+2=
Tl 2 3
C
L D(—pu+1. 214, 311-2)
ol 2\ 4 14)4( 1)A
=l-p+ )i+ (2u— =) j+|3p— =
CD(”3)‘(“3J”3k
< 2)_ (_14) (_1)_
+ 2D+ (2p= =2 )2+ (3u=2)3=0
(u 3() =3 h33
_ 1
R 1
> =5 =130 85
D= % 1 n

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

Question122

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 afy is equal to .
[1-Feb-2023 Shift 2]

Answer:-6
Solution:

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



A A A
Normal vector of plane =31 —j —2k

Plane : 3x—y—2z+X=0

Point (3, =2, 5) satisfies the plane
r=-1

Ix—-y—2z=1

afy =6

Question123

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 S 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 P is :
[6-Apr-2023 shift 1]

Options:

12
" 55

B. 1245

c. 12
D, 12

Answer: C

Solution:

Equation of OP.is §= %:
a, =(0,0,0)a,=(3,0,5)
b] = (3a 4’ 5) bz = (0, O, 1)

Equation of edge parallel to z axis
x—3_y=0_2z-5
0 0 1

z
5




S.D=
-  —
‘ b, b 2‘
3 05
345
001 34) 12
ACACA ‘4/1\—33\’ >
i k
3 4.5
0 01
Question124

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 *t!l= Y22 = 22 jg ax + by + cz+ 6 = 0, then a+ b+ c is equal to

) 4 5
i6-Apr—2023 shift 1]
Options:

A 15
B. 14
C. 13

D. 12

Answer: B

Solution:

Using family of planer

P:P #AP, =0 = P2 +40)x — (1+30)y+(1+50)z = (3= 9
x+t1_y+3_z-2

=2 4 5

Then fork:?p-?’L:O

—2(2+40) —4(1 +30)+5(1 +5K)=0

~3+5%=0= 0= 3

Pis|to

Hence : P.: 22x — 14y +20z=—12



P:1lx—7y+10z+6=0
=>a=11

b==7

c=10
>a+tb+c=14

Question125

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:

Let Q(a, B, y) be the image of P, about the plane
2x—y+z=9
a-1_B-2_vy-3
2 -1 1
2a=5p=0,vy=5

=2

Then area of triangle PQR is = EIPQ x PR‘

A AN N
=\—121 -3j +21k’ =144 +9 +441 =594
Square of area =594

Question126

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

x—1 — y—-2 _ z—-3 — =
>~ = *3== “;= 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:



A.9

B. V54
C. V69
D.\74
Answer: D
Solution:
P(0, 1,2) - 2 173 /
y ' Q[22+1,3% +2, 42 +3]
line
/ ) / x—l_‘y—2_2—3_}h
2x%y - 3z=4 257 39 4

PQ=(A+1,30+1,40+1)

PQ T =0 = Q2h+1)-(2)+Gh+ D)(1)+ @+ 1)(=3)=0
=>-5L=0
=>A=0
Q =(1,2,3)

x—0_ y—-1_z-2_
1 1 "

distance of line from (1, -9, 2)

(PQ)-(1,1,1)=0
= u-1,p+10,u]-[1,1,1]1=0
>u—1l+p+10+p=0

p=-3
Q=(3,-2,1
PQ =+16+49+9 =74

PY1, -9, 2

(1,1,1)

L

(o, p+l, p+2)




Question127

A plane P contains the line of intersection of the plane

T (? +§+12) =6and T - (2? +3i+ 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:
AC620
B. 1240
C. 310
D. 155

Answer: A
Solution:

eq " of plane P, +AP,=0
x+ty+z—6)+M2x+3y+4z+5)=0
pass th. (0, 2, -2)
(—6)+M6-8+5)=0
(—6)+A[3]=0=2>1=2

eq".of plane

5x+Ty+9z+4=0

distance from (12, 12, 18)

g— | 60+84+162+4
\25+49 + 81
_ 310
V155
2 310%310
d 155
d* = 620
Ans. Option 1

Question128



. x-1 _ 2-y_z-3 Xx—4_ y-1_ z
If the lines > — - and 3 > 5

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

intersect, then the

Answer: 18
Solution:

) -1 2 - z—3 x=4 -1
If the 1 X~ 12 y - =Y
the lines 7 3 = and 5 3

on second line (4, 1, 0).

= % intersect Point of first line (1, 2, 3) and point

Vector joining both points.is —3? + JA + 3k
Now vector along second line is 2? + 3? +ak

A N
Also vector along second line is 5i +2j + Bk
Now these three vectors must be coplanar

2 3 a
>| 5 2B

-3 13
= 2(6-PB)—3(15+3p) +a(11)=0
>o0-B=3
Now a=3+f
Given expression 8§(3+p)-p = 8(62 +3P)
_ 2 9 9\ _ 3\2_
—8(B +3e S 4)—8(B+ 2) 18
So magnitude of minimum value =18

Question129

The shortest distance between the lines X;4 = y;2 = 2;3 and

X1 _ y=3 _ z-4:
3 7 2 18

[8-Apr-2023 shift 1]

Options:
A. 26

B. 3v6



C.6\3

D.6\2

Answer: B
Solution:

(7%= (%
(
‘?1 XH’z‘
(4,-2,-3)
(1,3, 4)
=(4,5,3)
,=(,4,2)

X—')
1 nz)

d

Slsloci |
Il

ik
453
342

GBS T L) | —6-5=7| _
Sa % e R0

G- F k)= (2, 1, 1)

Question130

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

o (?—}) +K(?+3+1§) +u(?—2§+3f<) 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:

\ — A A A
D.R'sofline n', =—5i +7j~3k
D.R's of normal of second plane
— NALA

n,=5i-2j-3k
A AN N
™, % W, =—27i—30j —25k

A point on the required plane is (0, - 15—1 %4)
The equation of required plane is
27x+30y+25z=4

~a—-b+c=22

Question131

Let A, A, be the values of A for which the points ( %, 1, k) and

(=2, 0, 1) are at equal distance from the plane 2x +3y —6z+7 = 0. If
A, > L,, then the distance of the point (A, —A,, A,, k) from the line

X=5 _ y-1_ z+7:
1 3 > 1S .

[8-Apr-2023 shift 1]

Answer: 9

Solution:

2x+3y—6z+7=0( % 1,x),(—2, 0, 1)

d =220 oy =

= [15-6)|=]3]
15-6L=3 or 15—6x=-3

5+3—6k+7’ o, ’ —4—6+7‘
7 2 7

6L=12 61=18
A=2 1=3
A =3, A, =2

~P(1,2,3) XISZ y;l _ 242r7




P(1,2,3)

Q|

i

{S} 1.- _?} {‘_‘LJ 2’ 2} -

VAN AN AN
| (4,=1,-10)%(1,2,2)} - | 18— 18] +9k| _
d_‘ 3 - 3 =2

Question132

For a,b € Z and |a—Db| < 10, let the angle between the plane

P:ax+y—z=band thelinel :x—-1=a-y=z+1 becos_l( %).If

the distance of the point (6, —6, 4) from the plane P is 3\/6, then

a*+ b’ is equal to
[8-Apr-2023 shift 2]

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

Answer: D

Solution:

3

0=cos "'=.sin@=1A1— ==

W | —
O] —

a-141(=D)+(1)-1_ 2
Val+ 1413

= {3(a—2)}=24(a* +2)

= 3(a’ —4a+4)=8a’ + 16

sin 6 =

wl\ﬁw



= 5a%+12a+4=0
= 5a’+10a+2a+4=0
-2

na==2, va€Ez

La=-2
Distance of (6, —6, 4) from
—2x+y—z—b=OB3V€
:‘-12—6—4—b
N4+1+1
=|b+22| =18 ~ b=-40,-4
w|la—b|<I10
~b=-4
a4 + b2
=32 Ans.

=3

Question133

Let P, bethe 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, 7), then a + f§ + v is equal

to 3
[8-Apr-2023 shift 2]

Answer: 11
Solution:
P, is given by
x—=5 y-1 z=1
3 2 1 =0
3 1 2
X—y—z=3

DR of line intersection of P &P,



i jo ok
-1 1

3 -1 =7

N A A
+6i+4)+2k
Let
z=0, x—y=3
Ix—y=112x=8
x=4
y=1
So Lineis

x—4_ y—-1_ z—O:r

6 4 2

(0, B, y)=(6r+4, 4r+ 1, 2r)
6(a—=7)+4B—-4)+2(y+1)=0
60—42+4B—-16+2y+2=0
36r+24+16r+4+4r—56=0
56r =28

r= %a+[}+y= 12r+5

=6+5=11

Question134

Let P be the plane passing through the line Xgl = y__32 = 2;5 and the

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

Options:
A. 12
B.9

C. 10
D. 11

Answer: C

Solution:



Equation of plane is given by

+1_B=3_y-4_ —2(—4—3—4—7):2
4 -1 -1 l16+1+1

2%
H O
» o]
=
@]
=]
(98]
N—

-1.3.4)
]

{"J

—3)
1. —3.7)
1.2.-5)

Question135

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

—2j +3k. If the position vectors of the A, B and C are
~2i +j ~ 3k, 2i + 4j = 2k and —4i + 2] —k respectively, then the
projection of the vector OP gn a vector perpendicular to the vectors
AB and AC s :
[10-Apr-2023 shift 1]

Options:

10
A. 3

8
B.g



7
C. 3
D.3

Answer: D

Solution:

Position vector of the point P(—1, =2, 3), A(-2, 1, —3)B(2, 4, —2), and C(=4, 2, — 1)
— —
AB X AC

|AB x AC

N
Then OP:-

N AN A
i jok
4 3 1
212

~15)=58+2)+ k@4 +6)

A AN AN
=51—-10j + 10k
Now

- —

BxAC=

— —
—> X A A A
op- ABXAC _ (L7 5] 1 3%)-
IAB % AC)|
~5+20+30

\25+ 100 + 100
45 _ 45
\225 15

(% - 10§+ 10k)
1(5)% +(~10)> +(10)?

Question136

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=111is (a, B, y), then aff + By + ya is equal to :
[10-Apr-2023 shift 1]

Options:
A.76
B. 74
C.70

D. 72



Answer: B

Solution:

A(2,4.6)

LG(2,L~1)

C&.Y.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_, 4-24y_, 6-5+z_

Now 3 2, 3 1, 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(a, B, )

C4.1.-4)

=1

X+2y+4z-11=0

!

D(a.B.v)
Now
a=4_ B-1_y+4__,(@4+2-16-11)
1 2 4 1+4+16
a=4_B-l_y+d4_42_,
1 2 4 21

a=6,p=5v=4

Then off + By +ya
=(6x5)+(5%x4)+(4x06)
=30+20+24

=74

Question137



The shortest distance between the lines XT2 = _y—2 = ZES and
X_4= y_l — z+3 s .
1 5 o s
[10-Apr-2023 shift 1]
Options:
A. 8
B.7
C.6
D.9
Answer: D
Solution:
x+2 'y _z=5 -4 _y—=1_ z+3
o= 5= Sand S = = 5
=54
02 rad
_ o 54
V16+4+16
54
6
=9
Question138
Let P be the point of intersection of the line 212 = Y2 = 1-* and the

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

Options:
A P+ 18x=72=0

B. x>+ 18x+72=0



C.x>=18x—-72=0

D.x°— 18x+72=0

Answer: D

Solution:

x+3_y+2_ l—z:;L
3 1 2
x=3A-3, y=A—2,z=1-2X
P(3A—3,A—2, 1 =20) will satisfy the equation of plane x +y+z=2.
BV-3+A—2+1—-2A=2
2h—4=2
A=3
P(6, 1, —5)
Perpendicular distance of P from plane 3x =4y +12z—-32=0is
q= | 3O 41 +12(-5) =32
o+ 16+ 144

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.

Question139

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(a, B,v). Then
(oz2 + Bz + yz) 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
Ix—1D+1(y—2)=2(z=0)=0
x+ty—2z-3=0

Image is (o, B, y)pt = (1, 2, 6)
a—1_B—-2_y=6_ -2(1+2-12-3)

1 1 -2 6
a—1_ -2 _ y—6=4

1 1 =2
0c=5,B=6,y=—2$0c2+ﬁ2+y2

—25+36+4 =65
Question140
Let the line *= 6;-‘/ = ZZS intersect the lines XZS = y;7 = Ziz and

Xg3 = 3 ;y = 216 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= 141is
[10-Apr-2023 shift 2]

Options:

A.3

Answer: C

Solution:




x+3 _y—3_z—6_

; - ] Y...(3)
Intersection of (1)&(2) “A”
(A, =2X+6, SA—8)&(4p+5,3u+7, nu—2)
A=1,u=-1
A(l, 4,-3)

Intersection (1) & (3) B "
(A, =20+ 6, SA— 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

20)-22)+2- 14 _,
Va+4+1

Question141

Let the foot of perpendicular from the point A(4, 3, 1) on the plane
P:x—y+2z+3=0DbeN. If B(5, a, B), a, p € Z is a point on plane P
such that the area of the triangle ABN is 312, then ol + B2 + af is

equal to .
[10-Apr-2023 shift 2]

Answer: 7
Solution:
A(43.1)
|
|
|
|
|
|
1
|
| \
X-¥+2z2+3=0 PE—p—— -

N B(5.a.p)




AN =g
5—a+2p+3=0

=>a=8+2p

N is given by

x—4_y-3_2z—1_ —-(4-3+2+3)
1 -1 2 1+1+4

x=3,y=4,z=-1

N

(3,4,-1)
BN = {4+ (a—4) 4B+ 1)
=4 B 1)

Area of A ABN = %ANXBN=3\5

%X\/EXBNZ%E

BN =23
4+@2B+4) + (1)’ =12
QB+4)P>+(B+1)P>-8=0
5%+ 18B+9=0
Gp+3)(B+3)=0

B=-3
o=2

B rop=9+4-6=7

Question142

Let (a, B, v) be the image of the point P(2, 3, 5) in the plane
2x+y—3z=6. Thena+p+vyis 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_ ,(2x2+3-3x5-6)_,
2 1 -3 ( 22+ 124+1-32 )

{cr. L-;...l-.

at+pB+y=10

Question143

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=Sisox+Py+yz+97=0thena+p+y=:
[11-Apr-2023 shift 1]

Options:

A. 15

B. 18

C. 17

D. 16

Answer: A

Solution:

The equation of plane through (-2, 3, 5) is

ax+2)+b(y=3)+c(z=5) =0

it is perpendicular to 2x + 4y + 5z.= 8&3x—2y+3z=15
~2a+4b+5¢c=0

3a—2b+3c=0



5
3
5 acb_ o
2209 =16

~ Equation of plane is
22(x+2)+9(y—=3)—16(z—5)=0

= 22x+9y—-16z+97=0

Comparing with ax +py+yx+97 =0
Weget a+pf+y=22+9-16=15

Question144

Let a line 1 pass through the origin and be perpendicular to the lines
1,:7 =1—11j—7k+2i +2i +3k ). €R and

1
1,: T =—i+k+p2i+2i+k, peR.
If P is the point of intersection of 1 and 1, and Q(a, B, v) is the foot
of perpendicular from P on 1, then 9(a + p +v) is equal to )

[11-Apr-2023 shift 1]

Answer: S

Solution:

AN A A\ A\ AN N

Let £= 0i+0j +Ok) +y(ai +Dbj +ck)
AN N AN
:Y(ai+bj +ck)
A

VAN AN A 1
ai+tbjt+ck= 1

N = >
— W

2 2
A VAN A
=i2-6)=j(1-6)+k(2-4)
A VAN VAN
=—4i—5j -2k
A VAN VAN
E=v(—4i+5j—2k)
P is intersection of £-and €,

—4y=1+A, 5y ==-11+2A\, —2y==7+3)
By solving these equation y=-1, P(4, -5, 2)



Let Q(=1+2u, 2p, 1 +p)

— A A A
PQ: (2i+2j +k) =0
—2+4p+4p+1+p=0

ou=1

_ 1
75
o 55 5)
oa+pry)=9( F+ 2+ )
=5
Question145

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, a, a) from the plane P are 2 and 3 respectively, then the positive

value of a is
[11-Apr-2023 shift 2]

Options:

A.S

B.6

C.4

D.3

Answer: C

Solution:
T T
g 0 -3 | =i(-6)+8j—24k
4--3 =2

Normal of the plane = 3= 43 12K
Plane : 3x —4y +12z=3
Distance from A(3, 4, a)
‘ 9-16+12a=3|_,
13

o=3



a=—8 (rejected)

Distance from B(2, 3, a)

‘ 6—12+12a=3| 4
13

a=4

Question146

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 = () measured parallel to the line

X=7 _ y+t3 - z—2:
3 > — is equal to

[11-Apr-2023 shift 2]

Options:
A.3

B. V61
C.\31
D. V189

Answer: A

Solution:

. X—=5_y=3_z—-4_
Line: 3 1 7 A
RBA+5,41+3,20+4)
S3AHS—4N—-3+20+4=4
A+F6=4 ~A=-2

“R=(-1,-5,0)

. 1 +5 . z—-0

Line: Xt kamy = =
2 2 o

Point T=(2u—1,2u-15, n)
It lies on plane
2u—1+2Qu—5+3p+2=0
p=1

~T=(1,-3,1)

~RT=3




Question147

Let the line £ : x = 1__2y = Zf, A € R meet 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 ' ( \/ % ) , then o.+ 2 + 6y is equal to

[11-Apr-2023 shift 2]

Answer: 11

Solution:

0:ix= yz;l: Z;ﬁ’,keR

Dr's of line ¢(1,2, )
Dr's of normal vector of plane P : x + 2y +3z=4are (1, 2, 3)
Now, angle between line £ and plane P is given by

sin 0 = 1+4+3% 127 3 ( given cos = \/ i)
Vs5+22-Ta| V14 14

> A=

W

Let variable point on line ¢ is (t, 2t+1, §t+3)

line of plane P.
=>t=-1

N (—1,—1, %)E(a,ﬁ,y)
= a+2p+6y=11

Question148

Let the lines 1, ng = yY4 = “*and
1,:3x+2y+2z—2=0=x-3y+2z—13 be coplanar. If the point

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

[12-Apr-2023 shift 1]




Options:
A 10

B.38

C. 12

D. 14
Answer:A
Solution:

Bx+2y+z—-2)+ux—-3y+2z-13)=0
33+u)+1-(2-3w)—2(1+2u)=0

9—4u=0
:2
L™ g

4(~15-8+0—2)+9(=5+12+2a—13)=0
—100+40—54+18a.=0
>a=7
Let P=(3A=5,A—4,-2A+7)
Direction ratio of PQ 3L —1,A=1, —2L +5)
But PQ.L ¢,
=3B -1+ 1-(A—1)=2(-21+5)=0
>A=1
P(-2,-3,5)=|a|+|b|+|c| =10

Question149

Let the plane P: 4x —y +z = 10 be rotated by an angle 7 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:

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

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

54

::_
* 715

Question150

Let the equation of plane passing through the line of intersection of
the planes x+2y+az=2and x—y+z=3be5x —-1ly+bz=6a—1.

For ¢ € Z, if the distance of this plane from the point (a, —c¢, ¢) is %,

then 2 is equal to

[13-Apr-2023 shift 1]
Options:

A. -4

B.2

C.-2

D. 4

Answer: A

Solution:

(x+2y+taz—2)+Mx—y+z—3)=0
I+A_ 2=k _ at+h_ 2+3h
5 —11 b 6a—1
7

X=—5,3=3,b=l




2 _|Satllctbc—6a+l

Va 25+ 121 +1
c=-1
Question151

The distance of the point (—1, 2, 3) from the plane

T (? -2+ 3ﬁ) =10 parallel to the line of the shortest distance
between the lines T = (?—3) +X(2?+1§) and © = (2?—3) + u(?—3+ﬁ)
l[813-Apr-2()23 shift 1]

Options:

A 2N5

B.3Vs

C.3V6

D.2Ve
Answer: D

Solution:

Letr;: 7= (i-j)+al2i+k)
A A /\)

L7 =21 -5) +uli-5+k

ANIEVAN
i
2 0
1
A
i-

=l
I

— = x>

-1
AN

2k

=]

A
1



Equation of line along shortest distance of L, and L,

x+1 _y=-2_z=3_
1 -1 —2

=2>(xX,y,2)=(r—1,2-1,3-2r)
=5 (-1)-2Q2-1)+33-2r)= 10
>r=-2
= Qx,y,2)=(-3,4,7)
=>PQ=V4+4+16=2V6

Question152

Let the image of the point ( 2, 3, %) in the planex—2y+z—2=0

be P. If the distance of the point Q(6, -2, o), a > 0, from P is 13,

then a is equal to
[13-Apr-2023 shift 1]

Answer: 15

Solution:

5 8 1.8
21X+ (2 xS+ 1252
3131

r 1 2122+ 2
wx=2,y=1,z=3
132 =(6-2)*+ (=2 1)’ +(a—3)
=(a-3)’ =144 = 0. =15(+a>0)



Question153

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)

7AN N N

1 ] k
Normal vector to plane (') = | _; 3 4
4 2 =6

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

Question154

x+3 — y-1_ z
-3 1

The line, that is coplanar to the line
[13-Apr-2023 shift 2]

—564
=, 18

Options:



x+1 _ y=2_ z-5
B -1 2 4

Answer: A

Solution:

Condition of co-planarity

Y=y, b b, | =0

Z,— Z C C

2
Where a1, b1, c1 are direction cosine of 1™ line and a2, b2, c2 are direction cosine of 2™ ine.
Now. Solving options

Point (-3, 1, 5)& point (-1, 2, 5)

1 1 2

-3 1 5
M1 25
-2 -1 0

=-3(5)—-(10)+5(-1+4)
=—15-10+15=-10
(2) point (-1, 2, 5)

=31 5

-1 2 5

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

-3 1 5

-1 2 4

-2-1 0
=34 - Q) +5(1+4)
-12-8+25=5
(4) point (-1, 2, 5)

-3 15

-1 25

4 1 0



—3(=5)=(~20)+5(-1-8)
15+20-45=-10

Question155

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=01is

[13-Apr-2023 shift 2]

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

Answer: B

Solution:

N(£+ 1,40 —-7,£+5)

PN = (A, 40— 5,4+ 2)

ﬁ)\l.< 1,4,1> =0
> A+16A—20+A+2=0
=>A=1
N(2, -3, 6)
Distance of N from 2x—2y+z+5=0is



202)=2(-3)+6+5
22+ (=22 + (1)

2

|21 _
_‘3 7

Question156

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, v). Then the distance of Q from the origin is

[15-Apr-2023 shift 1]

Options:
A.\29
B. V38
C. V42
D.\35

Answer: C

Solution:

P(3,-2,-9)

Equation of plane through A,B,C.
x+1 y+2-z+3
10 5 7
10 0 4

2x+3y—5z-7=0

Foot of I' of P(3, -2, <9) is
x=3 _y+2_ z+9_  (6-6+45-7)

=0

2 3 ) 4+9+25
x=3_ y+2_ z-+9:_1
2 3 -5

QUi =5, ~4) = (. B.7)
0Q =\ +p+y’ = V&2




Question157

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

between the lines X8”= y;3= ZT6 and X§7‘= L= Z66is 13 . Then
8| s k| is equal to
LES

[15-Apr-2023 shift 1]

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

Answer: B

Solution:

0 4 1
3 =4 .0 |
20 3 . —12
Short test distance =
VAN A VAN
i ik
0 4 1 |/
3 40
_ 153 +8)
13_ A A A
47437 - 12K
_ |153+8)\
13
1153+ 8% | =169
153 + 81 =169, =169
o 16322
8 8

8‘ Y A =306
ALES

Question158



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:

sin A +sin B +sin C = 18
X

sin 2A +sin 2B + sin 2C = 2
X

= sin A +sin B+sin C =2(sin 2A +sin 2B + sin 2C)

4cosA/2cosB/2cosC/2 =2(4sin Asin Bsin C)

16sin A /2sin B/2sin C/2 =1

Hence Ans. =5.

Question159

Let the plane P contain the line 2x+y—z—-3=0=5x—-3y+4z+9

and be parallel to the line % = 3__4-‘/ = 2;7 Then the distance of the

point A(8, =1, —19) from the plane P measured parallel to the line

X = Y73 = 2724
= 4 — I8 equal to

[15-Apr-2023 shift 1]

Answer: 26

Solution:



Plane. =P =P, =0
2x+y—z—-3)+AM5x—3y)+4z+9)=0
BGA+2)x+(1 =30y +@r—1)z+9A—-3=0

—

— —
n-b =0 where b(2,4,5)
2050+ 2)+4(1 =30 +5(4r—1)=0
=+
6

Plane 7x+9y—10z—-27=0

3 A(8.-1-19)
\ 4z—lilmLi

\iﬁ' E
B

N

Equation of line AB is
x—8_ y+1_ z+19:>L
-3 4 12
Let B=(8—3A, —1+4A,—19+ 12)\) lies on plane P
S T8 —30)+9(4A— 1) —10(121—19) =27
A=2
~ Point B=(2,7,5)
AB=162+8%+4242 =26

Question160

If the shortest distance between the lines le = y;2 = Zf and

XI2 = y;“ = ng is \/1—5, then the sum of all possible value of A is :

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

A. 16

B.6

C.12

D. 15

Answer: A

Solution:



— A M A
Leta, =i— 273k

— M A A
a, =2i+4j + 5§

_I'\- l"' L I"'. I'". JI- b .'.\l
P =2i+3i+4k g =i+ 47 =5k

2
q

I M A
(15 =42 —(10= 1) = 5k

o p
3 M M

\,

a,— a =i~ itk

~ Shortest distance

(15-4)-2(10=D=10_ 1

Vis—4t-(1o-aF=251 V3

=3(5 -2 = (15 —4h)’ = (10= )7+ 25
=511 -801+275=0

~ sumeof values of 4= 2= 16

3

Question161

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=1 s
[24-Jun-2022-Shift-2]

Options:

T
A.g

T
B'Z

T
C.g

Snt
D. 7R

Answer: C



Solution:

Let P(x. v, z) be any point on plane P,
Then (x—4F (3= 2P~ -1V =(x -2 = (v +2F + (z - 3)°
=12x—8y-4z+4=0
=3x—2y-z+1=0
And Py:2x—y=3z=0
~ angle between P| and P,

—7=3

cos @ =d=

3

Question162

Let Q be the mirror image of the point P(1, 0, 1) with respect to the
plane S : x+y+z =S5, 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:
A2
B.5
C.7

D. 11

Answer: B

Solution:



As L isparallelto POdrsof Sis{l, 1, 1)

(A V.o y+tl_z-1
1 1 1

FPoint of intersection of £ and 5 be 4

(- 1)+ (= 1)+ (=1)=5

=i=2

LR=(.1L1)

Let Ofa. 5. 7)

A a—1_ F_ y—1_ —2(z3)
1 1 1 3

=g=3.8=27=3
=0=(3.2.3)

(ORF =0"~(1)° = (2)°=5

Question163

Let the lines

L :7 = +2 +3widehatk), A € R

1

L,: 7 = (i+3i+ widehatk) + u(i +] + Swidehat k); u € R

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=

( from

A A .
Also point of intersectian of lines is 2i —4; — 6k

i widehatk
1 23
15

A A
=7i— j(2)~ widehat H{—1) )

« Equation of plane is
Nx—2)=20v—4H—-1z—6)=0

=Tx—2yv—z=0

o

a+tb+d =7-2-0=3

Question164

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

A A A A

T (i + 3 —k) =5and 7 - (Zi N +k) =3, and the point (2, 1, —2). Let
the position vectors of the points X and Y be i — 2 + 4k and

5? i+ 21A< 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:

Let the equation of required plane

T (x+3y—z-5)+M2x—y+z-3)=0
v(2,1,-2) liesonitso, 2+A(-2)=0
=>i=1

Hence, 1:3x+2y—8=0



v, =9, M, = 5, Moy ™ 4

n, =-22andm, =6
Xy y—X

Clearly X and'Y are on opposite sides of plane n

Question165

1 1
gand =

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

1
3
and — % respectively. If d is the shortest distance between the line

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

Answer: 51

Solution:

—_
|
<_|
N
o

(%?) : (4\/5/i\+43\+3\j612)
V(@42 +42+(3Vg)
VAR
V32+16+54 51
d?=51




Question166

If the two lines 1, : *22= Yl 7=2andl,: ¥ 1= &3 = 273 g3p¢
9
1 3 —2 2 1 a 2

perpendicular, then an angle between the lines I, and

s 1l—x__ 2y=1 _ z ..
13 - 3 _Y_T = 3 | N
[26-Jun-2022-Shift-1]

Options:

Acosl(

=3
—

-1
.. S€C

=3
N —

C. cos

(
N

IS
—

D. cos = i_)
( V29
Answer: B

Solution:

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

=g =3

Now angle between Jyand I,

1(=3)= 2(-2)-2(4)
cos A= =

\/1— TrBTaTTe

- \Y: 4 LA
=cosf= — = f=rcos | 4 | =sec llk £I
29 \ 25/ ry

2



Question167

Let the plane 2x+3y+2z+ 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, ¢), then :
[26-Jun-2022-Shift-1]

Options:
SR
C 4 5%
BT
Answer: A
Solution:

Consider the equation of plane,
P 2x+3uxz+201-Ax—3rv—3z-8)=0
PAZ+Ax =333 — 11+ 5342+(20-80)=0

+ Plane P is perpendicularto 2x —3yv+z+20=10



50,4-24-9-91+1-531=0
=i=7
P Ox—- 18y —36z-36=0

orP:x—v=-4z=4

If image of |i 2= __2‘] inplane Pis (a. &, c) then

Fad | =

o3
[ Sl £
and | 2

Clearly &= H= Z and ¢=_%

>
6

S0,g:h:c=8:5:-4

Question168

If the plane 2x +y — S5z = 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:
Proilxxy—-32=0P, 3x—yr4z-7=0
Family of planes P, and P,
PP +iP,
2P 23— (1 -Ap+(—5+4)z-74=0
wP P,
a4 =64+1—-A+-25-201=0
A=2
AP 8x—y+32-14=0

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

Question169

A A

If the lines ¥ = (?—j +k) +k(3§—1ﬁ) and © = (u?—?) +u(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.

N2 iV

2
B'l_

—_—

4
C'l_

—_—

D.2

Answer: B

Solution:



- Both lines are coplanar, so

a1 0 -1
0 3 -1 [
200 -3

Sa= 2
3

Equation of plane containing both lines

—1 -1 z—1
o A -1
2 ] -3

=0

=% +2y+8z=13

So, distance of |: % 0, CIE:| from this plane

Ve1-4-36 11
Question170

If two straight lines whose direction cosines are given by the

relations1 +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



3124+ m?+cl(l+m)=0

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

=(3+c)( 1—)2+c( 1—) +1=0
m m

-~ Lines are parallel

D=0

¢ —4(3+¢c)=0

?—4c—12=0

(c—=4)(c+3)=0

c=4(asc>0)

Question171

Let the mirror image of the point (a, b, ¢) with respect to the plane
3x—4y+12z2+19=0be (a—6,B,y). If a+b+c =S5, then 7 —9yis
equal to

[27-Jun-2022-Shift-1]

Answer: 137

Solution:

x—a_ y—b_z—c_ —23a—4b+12¢c+19)

3 —4 12 324 (_4)2 + 122
x—a_ y—-b_iz—c_ —6a+8b—-24c—38
3 -4 12 169

(X, ¥,2)=(a=6,p,v)

(a—6)—a_ B-b_ y—c_ —6a+8b—24c—-38

3 —4 12 169

—B__4b=—2=>[3=8+b

Y Cedoy=-24+

P =7y c

—6a+8b—24c—38 _

169

=3a~4b+12c =150
atb+tc=5

=2




3a+3b+3c=15
Applying (1) - (2)

~7b+9¢c = 135

7b —9¢ = —135

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

Questionl72

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

Xzz = ygl N Z;'l be P. Then the distance of P from the plane

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

Options:
A.S

50
B. G

C. 4

63
D. e

Answer:A

Solution:

x+t2_y—-1_z+1_
4 2 3

LetP=(4t—2,2t+1,3t— 1)

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

~A(At—3)+22t— 1) +3(Bt—5)=0

=520t=29=t=1

“P=(2,3,2)

Now, distance of P from the plane

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

9+ 16+ 144 13

L: t

5




Question173
The shortest distance between the lines *=2 = Y_2= 2-1 and

x+t3 _ y=6_ z-35
2 1 3 > 1S

[27-Jun-2022-Shift-2]

Options:
A. %
B. %
C. %
D. 6\3

Answer: A

Solution:

L. - x+t3_y~-6_z-5
2 2 1 3

ANNA
Now, E’ X a) = ‘begin arrayccci j k
231

A A

A
213 end array ‘ = 10j - 8] — 4k

=
and a, — a; =6i—4j—4k
.'.S.D.=’ 60+32+16 ‘: 108 _ 18
V100+64+161 - V180 s
Question174

If two distinct point Q, R lie on the line of intersection of the planes
=x+2y—=z=04and 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:

A. %@
B. ‘g‘\/ﬁ
C. §\/§

152
D.\ 57

Answer: B

Solution:

P(1, -2, 3}

Q Tlw, a, a)

LineLisx=y=z

N A A A
PQ-(i+j+k)=0
=>(@—-3)ta+t2+a—1=0

2 2.2-2
= =" — T = - - =
D3 %° (3 3 3)
PT 38
3
4
=>QT = =
Q V3
1.4 V38)
So, Area = ( —X —=X 2
2 3 \3
= =3 sq. units

Question175



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

the planes passing through the intersection of the planes
S5x+8y+13z—-29 =0 and 8x — 7y +z—20 = 0 and the points (2, 1, 3)
and (0, 1, 2), respectively, is

[28-Jun-2022-Shift-1]

Options:

T
A.g

T
B’Z

C.

A

D. =
Answer: A

Solution:

Family of Plane's equation can be given by
(5+8M)x+(8—TM)y+(13+1)z—(29+201)=0
P, passes through (2, 1, 3)

=10+ 161) + (8 — 71) + (39 + 31) = (29 + 20%) = 0
S-8L+28=0= A= %

d.r, s of normal to P,

-33 33 11
(33> > 7) & <1’ > z)

P, passes through (0, 1, 2)
=28 —=TA+26+21—(29+20A1)=0
=5-250=0
1
SA= =
5
d.r, s of normal to P,

3333 66
222 L 1,1,2
<5’5’5)0r<”>

Angle between normals

A A A A A A
(i—%jJr%k) : (i+j+2k)

[ Sy



-1
cos 0= g = %
3
Question176

Let the plane P : ¥ - @ =d contain the line of intersection of two

A A

planes Tt (i+3j —k) =6and r - (—6i+5j —k) =7 If the plane P
passes through the point (2, 3, %) then the value of ‘11 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=61)+y(3+50)+z(—1-A1)—(6+71) =0

It passes through (2, 3, l)

2
So, 2(1—60)+3(3 +50) + %(—1—%)—(6+7k)=0
212N+ 9+ 150 %— %——6—7k=0

9 9

=>-—-—==0=>A=1

72 Y

Required plane is
—5x+8y—2z—-13=0



A A

Or 1 (—5i+8j—2ﬁ)=13

B3El 13 o
TR
Question177

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

2x+y=5z=10and 3x+S5y—7z=12.If a, b, ¢, d are integersd >0
and ged (|al, | b | ;| ¢|.,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 = 10.and 3x + 5y
-7z=121is

Xx—2 y—3 z+5
2 1 -5
3 5 =7

~ Equation of plane is (x —2)(—7+25)— (y — 3)

(—14+15)+(z+5)-7=0

~8x—y+7z+2=0

=>18x—y+7z=-2

S 18x+y—T7z=2

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

~a+7b+c+20d =22




Question178

Let the image of the point P(1, 2, 3) in the line L : X;6 = ygl = 2;2

be 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 + p +v) is equal

to
[28-Jun-2022-Shift-2]

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
x—6_y—-1_2z-2_
= = =)
3 2 3
=P (3A+6,20+1,30+2)

as P is foot of perpendicular
BrA+5)3+C2A—1)2+BA—1)3=0
=220+15-2-3=0

-5

=

:>7L=ﬁ
P2 L)
" 117 11
Sy 1, 7,
Mid-point of PP'E( 112 , 112 , 112 )

=22(a, B, y) = 62 +23 +40=125

Question179

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

Options:



.54

.50

—6

o0 W

.—42
Answer: C

Solution:

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

a b c a+ b+’
Here given point (2, 4, 7) and plane 3x —y + 4z = 2 then mirror image is
Xx—2_y=4_z-T7_ -2(6=-4+28-2)

3 -1 4 9+1+16
X222 _y-4_z-T7__ 28
3 -1 4 13
R
13
80
= -y
13
13
~2a+b+2c
=2(—§)+ @Jrz(—ﬁ)
13 13 13
_ -116+80-42 _ -78 _
13 13
Question180

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_ =(1+2-1-1)
-1 1 1 3

:}p,E ( —=, =, o=
33 3
and foot of perpendicular from Q
Xx—=2_ y+l_z=3_ —(=2=1+3-1)
-1 1 1 3

27—2)

(5 =2 10
~Q=(3 3 )
PQ = (1 +(3) +(4)’ =d =\36
=d?=26
Question181

A A

LetP. : T (2T +i—= 3k) =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 P1 and P2 be

16, a, B, then the value of a + B is equal to
[29-Jun-2022-Shift-1]

Answer: 28
Solution:

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

A A A

ik A A
andthatof P,= | | s | =—5i—j(=35) k(1)

=12 5

i.e. (5,5, 1>
d.r's of line of intersection are along vector



A AA
j k A A A
> 1 3 | =613+ ka15)
-5 5 1
i.e. <16,13,15>

~o+pB=13+15=28

Question182

Let X2 = Yl = ZZ Jie 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
AN

5

B. m

D. L
142

Answer: B

Solution:

(2, —1,—3) satisfy the given plane.

So2p+q=38

Also given line is perpendicular to normal plane so 3p+2q—1=0
=>p=15,q=-22

Eq. of plane 15x—22y+z—5=0

; \ . 6 5
its distance from origin' = = \/
M =T V12

Question183



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 ¥ =—

following points lieson 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:

Image of P(1,2, 1) in x+2y+2z—16=0

is given by Q(4, 8, 7)
xy z+1
4 8 6

11 2
=2x—z=1s0B(1,2,1) lies on it.

Eq. of plane T = =0

A A A

k+7»(i + +2k), A € R. Then, which of the

Question184

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

x—7 _ y—-1 _ . z+2
3 =1, T

is equal to

[24-Jun-2022-Shift-1]

Answer: 84

and X — 'y~ 7
2

3

= < at the points A and B. Then (AB)2



Solution:

Let 431~ 7. ~A<1.A—2)and Bu. 3u~7. 1)

S0, DR'sof AB e 34— 2u =7, —(A+3u~6), A-pu—-2

Clearly 3

A=2u+T Ax3ut+6_ A-—pu=2
4 2

=51—3u=-16

And A—5u=10

From{i) and (i) we get 1=—5, u=-3
S0 dis(-8.6.-Tand Bis (=6, -2.-3)

AB=V1+64+16 = (4B) =384

Question185

Let a be the angle between the lines whose direction cosines satisfy
the equations I +m—n=0 and I 2+mi—n’=0. Then, the value of
sin‘o + cos*a is

[25 Feb 2021 Shift 1]

Options:

3
A

3
B. g
5
C. 3
1
D. 3
Answer: C

Solution:



Given, I +m—-n=0. .. (i)
and I’+m*—n*=0 ... (ii)
On squaring Eq. (i), we get
(1 +m)*=n’

> P+mi+2lm=n>. . . (iii)
From Egs. (ii) and (iii),
P4+m’-n’=0
’+m?+2lm=n

2

—n°—2lm=-n’

= 2lm=0=>Im=0

= I=0o0or m=0
Case | When1=0

= 0+m-n=0

= m=n

and 1°+m’+n’=1

= m’+m’=1 [*n=mandl=0]

2 1

= = -

m=3
mZiL_Zn

2

1 1 -1 -1
Ahm = (0, Zom) or (0. 2 F)
Case Il When m =0
then,l +m—-—n=0
> I=nand1’+m’+n°=1
[*n=Tandm=0]
= I1240+1%=1

[=+-L [vn=1andm=0]

\2
1 | -1 -1
= (I,m,nz(—_,o,—)or(—_,o,—)
) 2 2 2 2
1 1 1 1
= a=|0, = — andbz(—,o, —_)
( 27 V2 277 \2
Then coso = a-b Ol
\/_Iallbl 2
: 3
=+ =2
sino 7
4 . 9 10_ 5
+ = N = =
Now, cos o + sin o TRA%TRETEE

Question186

A line ' 1 ' passing through origin is perpendicular to the lines
I, 2=+ +(=1+20i + (4 + 2)k

I, : r(3+2s) +(3+28)i + (2 + )k



If the coordinates of the point in the first octanton "I, 'ata
distance of V17 from the point of intersection of '1 ' and ' 1 "are

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

Answer: 44
Solution:

~3 . y-3_ z-4
LetL1=>X1 =y2 =Z2 =u (say)

= Direction ratios of L,=1,2,2

x=3_y—-3_z~2_
LZ:> 2 2 1 v (SaY)

Direction ratios of L, =2, 2, 1

Line L passing through origin is perpendicularto L, and L,.
Hence, direction ratios of L is parallel to (L, x L,).
= (-2,3,-2)

X

Equation of L = 3

L E =

=3~ 5~ M(say)

Solve L and L, we get

(2A, =3A, 20) =(u+3,2u—1,2u+4)

Gives, A=1,u=-1

So, intersection point P(2, -3, 2).

Let Q(2v +3, 2v+3, v+2) be required pointon L,.
Now, PQ =17 (given)

Now, PQ =117 (given)
PQ = {(2v+1)7+Qv+6)+(v)

=17
=>2v+ 1)2 +(2v+ 6)2 +vi=17 (squaring on both sides)
= 9v*428v+20=0

On solving, we get v= -2 (rejected), _TIO (accepted)
i1 18
Qs ( 99’ 9)
7., 7.8
~18(atb+c)=18( =+ —+ =) =44
(ag o™ (9 9 9)

Question187



The equation of the line through the point (0, 1, 2) and
perpendicular to the line *1 = X1 = Z_1js
[25 Feb 2021 Shift 1]

Options:

C. 3= y4;1: Z—_32
Answer:' D
Solution:

: : -1 +1_z-1
I X—l_yrl- = (let
Given, line = 3 3 - (let)

Any point on this line is B(2A + 1, 3, — 1, =24 + 1) and direction ratios of this line =(2, 3, -2)=d,
Let given point be A(0, 1, 2).
Then direction ratio of
AB=(2A+1,30=2,-2A-1)=d,

» Both lines are perpendicular to each other.
~d;-dy=0

2QA+1)+30BA—2)—-2(-2x—-1)=0

= 4L+2+9A—6+40+2=0

= 17A=2

A A=2/17

=~ Direction ratio of required line d ,=(21,-28,-21)

=(3,74,-3)=(-3,4,3)

This line passes through A(0, 1, 2).
x—0_ y=1_2z-2
-3 4 3

~-Required equation of line =

Question188

Let A be an integer. If the shortest distance between the lines

x—h=2y—1=-2zandx=y+2h=z—his L, then the value of [\



is 000000000 O

[24 Feb 2021 Shift 2]

Answer: 1

Solution:

Given, equation of line =>x~A=2y~-1=
X=A_ y—-1/2_ -z
1 1

1 1
2 2
Xx—A_y—1/2 _z

or = = Z
2 1 -1

=

Point on this line through which it passes is (x, % O).

Equation of another line =x=y+2A=z—-2A
X —(—2A zZ— A ..
= 7= Y (1 ) — 7 .. (i)
A point through which this line passes is (0, =22, A).
Now, distance between two skew lines
_ l@y=a))- (b, xb,)|
b, xb,|

5l g
According to the question, a2l

= [10L+3] =7
10 +3 =+7
= 100 =4,-10

= A = % and A=-1
“ A=—1

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

Hence, |A|=]—-1]| =1

Question189

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

to the line # = ys;z = Z:91 is (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:

Given, P(a, 6, 9)
: : -3 -2 _z—1
E fline 2= Y ==
quation of line 7 5 =5
Image of point P with respect to line is point Q(20, b, —a—9)

Mid-point of P and Q = ( a+220, % _73)

This point lies on line
a+20 6+b —a
-3 —2 —==1
2 2 2

77 5 =9
a+t14 _ b+2 _ a+2
14 10 18
at14_a+2 _ b+2_ a+2
14 18 10 18
Solving, we geta=-56,b=-32
. |atb|=]=56—-32| =88

=

Question190

Consider the three planes P, : 3x+ 15y +212=9,P, : x—3y—-z=35
and P, : 2x + 10y + 14z =5 Then, which one of the following is true?
[26 Feb 2021 Shift 1]

Options:

A. Py 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:

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=50orx+5y+7z=5/2

Hence, P, and P, are parallel.

Question191

If the mirror image of the point (1, 3, 5) with respect to the plane
4x —Sy+2z=8is (a, B, v), then 5(a + B +7v) equals
[26 Feb 2021 Shift 2]

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

Answer: A

Solution:



Given, point P(1, 3, 5) has the mirror image Q(o., B, y) with respect to plane 4x — 5y +2z=28
P(1,35)

M
r 'J.r.

ax-5y'+ 22 -8B

Q (o, 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, ¢) are as follows

_ o+l _ B3 _ y+5
= b= =
a 2 ) 2 , C 2
= M'lies on plane, then
4a—5b+2¢c=28
4( a+1)_5(5ﬁ)+2(ﬂ)=8...(i)
2 2 2

Also, PQ is perpendicular to plane
a=1_B-3_y-5_

= , =3 5 A (say)

= a=4r+1,B=3=5Ny=20+5 ... (ii)

Use Eq. (ii) in Eq. (i), we get

2(4x+2)—5( 6 257“)+2k+10=8
= SAt4—15+ 2;—7‘+2x+10 8 =)= %
a=4k+1=4( %)+1= 13
5 5
P A s
p=3 5(5) 51
and y=5+2(2):—9
5)7 5
.-.5(a+[3+y)=5(2 11+ §)=47
5 5
Question192

Let L be a line obtained from the intersection of two planes
x+2y+z==6andy+2z=4.If point P(a, B, 7) is the foot of
perpendicular from (3, 2, 1) on L, then the value of 21(a+f +7v)

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...(ii)

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

>Xx =—-2+3z

> ng =7 .. (i)

y =4-2z

> Y4 o, ()
)

From Egs. (iii) and (iv), line of intersection of two planes is
xt2_y=d4.z_,
3 -2 1
Then, Direction ratios of PQ is
Xx—3A=4-2X,z=A\
(BAL—5,-2A+2,A—1)
(3L—35,-2h+2,k—1)

e (O45(3.2,1)-

P (xyz
Since, PQ is perpendicular to the line, then
33L—=5)=2(-2A+2)+1(A=1)=0

10
SA= =
7
p(1_6,§,ﬁ)
7077
168, 10
Then, 21(a+ B+ :21(_+_+_)
en; 21(a+B+7) AEE T

=21( 3—74) —3%34 =102




Question193

Let (A, 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

2
A 4\ .
(-2,=21,29) and (-1, ~16, 23), then ( ) = 5= 4is oner
26 Feb 2021 Shift 1]

Answer: 8

Solution:

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.

P(=2,-21, 29)
Q1. -16. 23)

_.'" A T ) ,.'
2 1) B2 2/
. !

Given, AB is perpendicular to PQi.e., AB-PQ=0
A A A
Now, AB =(4—k)i+(—2—2)j+(2—k

A ANAN

=(@=Ni—4j+k
A A A
PQ =(-1+2)i+(-16+21)j +(23 -29)k

A A A

=i+5j—6k
A AN A
=(@4-Mi~4j+k

PQ =(—1+2)?+(—16+21)§+(23—29)1A<
=/i\+53\—61/;
Hence, AB-PQ =0
= (@4=M)()+=H(S) +(1)(=6) =0
=4-1-20-6=0
> A=-22
M\ (AN o ( T22)\7 L (4x(=22)) _
Then’(ﬁ) (_1) 4 (11) ( 1 ) 4
= 4—(-8)—4=8




Question194

Aplane 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:

ool

D.

Answer: B

Solution:

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

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

Then, AB= (2= 1) + (3 — 2)J+(1 3k
A A A

=i+j—2k
A A A
—1)it(@-2);+(2-3)k
FAN
AC =2~ 1)i+(4

A AA

=it+t2j—-k



Now, AB x AC =

e >
N == >
|
[\

A N A
=il +4)=j1+2)+Kk(2—1)
AN AN A
=3i-jtk
A AN A
n =3i—jtk
Let P be any point on normal vector and O be origin. Then refer the diagram, projection of OP on
plane have length OM .

-__.f'
.-I'/
7 P -1.1)
’I.-" Jl.n
0 M. R
Flane
A A A A A A

OP ~=2i—j+k and n=3i—j+k
OP. n = |OP||n{cos
(6+1+1) =V4+1+1(V9+1+1)cosH

— T 8
8 =\/6\/11 cosO = cosf= —
66

Again, sin = %, gives ‘OM‘ =sin9-‘0P‘

= 1OM| =11-cos’0|OP|

- \/1— %\/4.,.14-1 (use 005928\/@)

25
66 6

2

om|-{Z
| 11

Question195

The vector equation of the plane passing through the intersection of

the planes r - (?+j +1A<) =landr- (?— 2JA) = —2 and the point (1, 0, 2)
is
[24 Feb 2021 Shift 2]

Options:



[OSEEN

A A A
A.r- (i+7j+3k)=

A A A

B.r-(3i+7j+3k) =1

N A A

C.r- (i+7j+3k) =7

[OST RN

A A A
D.r- (i—7j+3k) =
Answer: C

Solution:

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

[r-(/i\+3\+1/2)—1]+7»[r-(/i\—23\)+2]=0

~+ This plane passes through point (1, 0, 2) i.e.,
Vector(/i\+21/;)

A2 (e =]l (o2 (T-25) +2] =0
> B-1)+M1+2)=0

=>2+Ax3 =0

>\ =-2/3

Hence, equation of required plane is

[r- (?+?+ﬁ)—1]+(%)[r-(?—z?)n] ~ 0
or 3[r- (155 1] —2[r (i-2j) +2] =0

A VAN A
or . r- (i+7j+3k) =17

Question196

The distance of the point (1, 1, 9) from the point of intersection of

theline *>= Y%= 22> and the plane x +y+z =17 is :

24 Feb 2021 Shift 1

Options:



A.2\19

B. 19V
C. 38
D. 38

Answer:D

Solution:

x—3_y—4_z-5_
Let 1 3 3 t
>x=3+t,y=2t+4,z=2t+5
3+t+2t+4+2t+5=17
=>5t=5=t=1
= Point of intersection is (4, 6, 7)
Distance between (1, 1,9) and (4, 6, 7) is

(@12 +(6— 1) +(1-9)
=V9+25+4 =38

Question197

The equation of the plane passing through the point (1, 2, —3) and
perpendicular to the planes 3x+y—2z=5and 2x—S5y—z=17, is
24 Feb 2021 Shift 1

Options:
A.3x—10y=2z+11—-0
B.6x—5y—-22-2=0
C.llx+y+17z+38=0
D.6x=5y+2z+10=0
Answer: C

Solution:



Normal vector:

A . A
]k AA A
3 1 _2 =_111_]_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 :

HEx—-1)+1(y—2)+17(z+3)=0

=>1lx+y+172+38=0

Question198

A A

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 5

units, then the modulus of a position vector of A is
[16 Mar 2021 Shift 1]

Options:

A. V482
B. V171
C. V5

D.\227

Answer: B

Solution:



Q R
A A A A A A
P = (3i—j+2k) and Q= (i+2j—4k)
Vg =@,~1,2) and VQS(—2, 1, -2)

A A

A
Equation of line PR = (31 —j +2k) +k(4

AN A A

i—j+2k)
N A A A A A

Equation of line QS = (i+2j —4k) +u(—21 + —Zk)

Let T be the point of intersection.

T=B+4r-1-12+2))

T=(01-2u,2+u,—4-2n)

3+40=1-2p

= 2htpu=-1..... (i)

—1-A=2+p

=>A+tu=-3.....(ii)

From Egs. (i) and (i),

A=2and p=-5

T =[3+4Q)],=1-(),2+2(2)=(11,-3, 6)

Now, DC of TAwill be V , x Vs

ANANA A A

A
k21 -2:4,-1,2 =07 - 4] - 2%

A A A A A
L= (11i—3j+6k) +x(—4j—2k)
Let A= (11,3 —4x, 6—2x)
TA=15

= (11— 1Y+ (-3 —4x+3) +(6-2x— 6 =5

=(4x)°+(2x)° =5 2 20x° =5
21 1

= X Z=>X iz

A=[11,-3-4(1/2), 6 -2(1/2)]

A=(11,-5,5)

Or

A=[11,=3+4(1/2), 6 +2(1/2)]

A=(11,-1,7)

[A] = {112+ 5%+ 5% or

= A= V1124 1247
= |A} =171 or V171
LA | =171

Question199



If the foot of the perpendicular from point (4, 3, 8) on the line

L, : XT_a yg2 = Z;b, I #0is (3,5, 7), then the shortest distance

between the line L1 and line L2 :
[16 Mar 2021 Shift 2]

x=2 - y-4_ z-5

3 1 = Is equal to

Options:
A.1/2

B. 1/\g
C.\N2/3

1
D'\/__3

Answer: B

Solution:

L = X“a_y-2_z-b
! I 3 4

Foot of perpendicular from A(4, 3, 8) to L, is B(3, 5, 7).
AB=0B—-0A

A A A A A A
= (3i+5j +7k) = (4i+3j +8k)
A A A
=-it+2j-k
Now, AB is perpendicular to direction cosine of L,

N N A A A A
So, (—i+2j—k) . (i+3j+4k) =0
= - 1+6-4=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

-1 -2 z-3

L2 =Y <=

1 2 3 4

~2_ y-4._2-5
and .= X <= Y &
2 3 4 5

=~ Shortest distance will be along common normal.

So, common normal =

AN A
i,j,k;2,3,4;3,4,5‘
AASA ) (/\ A /\)

> n=—-{+2j~k=>n= \/% —i+2j—k



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 ﬁ

ﬁ(?+2§+2ﬁ)(—ifég—k): —132—2::§%
Question200

Let P be an arbitrary point having sum of the squares of the
distance from the planes x+y+z=0,Ix—nz=0and x—2y+z=0,

equal to 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 =(a, B, 7y)
Distance of point P from the plane x+y+z=0 s
_ atPty

V3
Distance of point P from the plane 1x —nz=0.is
_ la-ny

\j 17 +n’

and distance of point P from the plane x—2y+z=0is
_ a—2B+y

3
According to the question,

( a+B+Y)2+( 1x—nz )2+( (1—2[3+Y)2:9

3 \/Iz+n2 6

=~ Locus is
2 2 2

xtytz)”  (x—nz)” (x—2y+2z) —9

3 1%+n?

2( 1 12 ) 2 2(1 n’ ) 2ln
5x 2+ — = +y 4z 24+ —— | +xz[ 1- =0

(2 1% +n° ; 2 1%+n? ( 12+n2)
Comparing it with the given equation of locus, we get
2In=1%+n’
= (1-n’=0

= I-n=0



Question201

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 (a2 +b*+ct+d 2) IS ceeeeenne

[18 Mar 2021 Shift 1]

Answer: 28
Solution:
LetP =4, -3, 1)
and Q=(2,3,-95)
P (4. -3 1)
/ M /
02 3, -5)
W M= P+Q
2
ey E( 4+2 —3+3 1—5)
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

1(x—3)—-3(y—~0)+3(z+2)=0

= x—3y+t3z+3=0

Comparing this to ax +by +cz+d =0, we get

a=1,b—-3,¢=3,d =3

= Minimum value of (a® + b*+¢* +d %) =28

Question202



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) is

ax+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 plane x —2y+2z—-3=0s
X =2y +2z+A=0...(i)

Given, distance from (1, 2, 3) is 1.

1=2x2+2x3+Q0 | _

I+ 27+ @)

= |A+3]| =3

= A+3=43

= A=0,-6

Consider, . =—6

-~ Equation of required plane is
X—2y+2z—6=0

On comparing this equation to
ax+by+cz+d =0, we get
a=1,b=-2,¢=2andd =-6
v (b—d)=k(c—a)

o 4=kx(1)

=> k=4

1

Question203

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)*+b(y-y)te(z=2z)=0

Here, (x;,y,2) = (1,2,3)
So,a(x=1)+b(y—2)+c(z—3)=0

Now, Y -axis lieson 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-1+c-0=0=>b=0

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

Now, x =0, z= 0 also satisfies the equation.
a0—1)+c(0-3)=0

=t —a—-3c=0=>a=—-3c

So, —3c(x=1)+c(z—3)=0
—3x+3+z—-3=0

[as, C#0]

= 3x—z=0

Question204

If for a > 0, the feet of perpendiculars from the points A(a, —2a, 3)
and B(0, 4, 5) on the plane I x + 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 N3
B. V41
C. 55
D. V66



Answer: D

Solution:

B (0. 4.5)
Ala,~2a 3) (‘

"

k+my+nz=0

C (0, —a 1)

Given, A = (a, —2a, 3)
B=1(0,4,5)
C=(0,—a,—-1)
Equation of plane P = Ix+ my+nz=0
As, C is foot of perpendicular from A to plane P. So, CA |N, where N is the normal vector to the
plane.
A A A
CA =(a=0)i +(-2a+a)j+(3+ Dk

A A A

where A is any real number.

a a 4

P= (G (e ()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,soa=2
So, equation of plane P.= 2x -2y +4z=0
P=>x—-y+2z=0
Coordinates of D
x—0_y—-4_2z-5_ —-(0-4+10)

I -1 2 [P+ (=1)%4 27
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 YTy, Z7Z{ —(ax1+by1+czl+d)
a b C 2+ bEr e
Here, (x,y,2)=(0,4,5)
-5 _ -6
= x-0=—(y-4=22=2
X (y=4) > 6

L x=—ly,y=5,z=3
C=(0,-2,-1)=D=(<1,5,3)

2 CD = {0+ 1P+ (=275 + (=1 -3)’
=\N1+49+16

CD =66




Question205

If (x, y, 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
(- 197120 (x—11)*z- 12y
+ z—12 X+ty+tz

-1y 197 H&-1Dy =19z~ 12)
is equal to
[16 Mar 2021 Shift 2]

Options:
A.0

B.3

C. 39

D. —45
Answer: B

Solution:

Equation of plane passing through A(42, 0, 0), B(0, 42, 0) and C(0, 0, 42) will be
X Xy Z

4242 42

= Xx+ty+z=42

x—11)+(y—19)+(z=12)=0

Now,
34 x —11 n z—=12
(y—19%z—12)> (x—11)%(y—19)
e y=19 _ Xty+z
x—11Y2(z-12)* AE-1)(y-19)(z-12)
L3 1y 19— 12+ x =11 (y =19 + (2= 12)° 42
(x— 11)*(y - 19)%z - 12)° 14(x—11)(y=19)(z~ 12)

_ G 4y 19) 4 (2 12) = 3(x — 1Dy — 19)(z = 12) +3(x ~ 1)y = 19)*(z— 12)°
x— 1Dy — 19z~ 12)*

> IfA+B+C=0

Then, A’ +B’+ €’ =3ABC

Sx— 1) +(y - 197+ (z-12) =3(x— 1)y — 19)(z— 12)

- 3= 1Dy =19)(z—12) = 3(x =)y~ 19)(z = 12) + 3(x — 11)*(y = 19)*(z— 12)*
(x= 1) (y - 19)%(z— 12)*




3(x—11)(y—19%(z—12)° _ 3

Y (x— 11)(y - 19)%(z~12)

Question206

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) is ax + by + ¢z — 7 = 0, then the value of
2a+b+c—T7Iis ......... .

[17 Mar 2021 Shift 1]

Answer: 4

Solution:

Equation of the plane passing through the line of intersections of planes 2x =7y +4z—3 =0 and
3x=5y+4z+11=01is

2x—T7y+4z—3)+AM3x—5y+4z+11)=0

Since this plane passes thought the point (-2, 1, 3)

A(4-T7+12=-3)+M-6-5+12+11)=0

—2+12A=0=>A1=1/6

~ Equation of plane is

(Qx=7y+4z-3)+ %(3x—5y+4z+11)=0
15x—47y+282—-7=0
sa=15,b=—47,¢c=28
2a+b+tc=7=30-47+28—-7=4

Question207

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

r- (2? —§+12) —b =0 be (=3, 5, 2). Then the value of |a + b| is equal to
[18 Mar 2021 Shift 2]



Answer: 1

Solution:
A ANA
Given equation of plane in vector form s r- (2i — ] +k) -b=0
+P(1,3 a)
n
| 0
I a+2| 34
|—1.4,T| f=
*Q(-3,5,2)

Its Cartesian form will be

2x—y+z=Db..(i)

R is the mid-point of PQ.

wR= Qo p= (—1,4, —a+2)
2 2

R lies on the plane (i).

. —2—4+ ¥=b=> a+2=2b+12

= a=2b+10...(ii)

~+ Direction ratio's of QPis (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-

~a—2=2=a=4

From Eq. (i), b=-3
la+b|=4-3|=|1]| =1

Question208

o o . x—1 __ +6 _ z+5
Let P be a plane containing the line *-—= *>= *>>and parallel to
the line Xf = y__32 = Z;S . If the point (1, —1, a) lies on the plane P,

then the value of |Sa| is equal to ............
[18 Mar 2021 Shift 2]



Answer: 38

Solution:

x—1 y+6 z+5
3 4 2
4 -3 7

Equation of required plane is =0

Since, (1,1, w) lies on it,
So, replace x by 1, y by (1) and zand «o

0 5 ats
3 4 2 =0
4 -3 7

= 50+38=0>=>50=-38
~ | Sa|=|—-38)=38

Question209

Let P be a plane 1 x + my + nz = 0 containing the line,

l-x _— y+4 _ z+2 * e :
== ks -— = =5~. 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:

P=Ix+my+nz=0
PcontainsL1



x=1_ y+4_z+2

N 2 3

So, (1,4, —2) lies on plane.
l—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),

L1=>

—2m+n=0
n=2m
l-4m-4m=0
1 =8m

So,1 =8mand n=2m

Plane =8x+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

50,0 ( k+17 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

Question210

If the distance of the point (1, -2, 3) from the plane

x+ 2y —3z+ 10 = 0 measured parallel to the line, X;I = 21;y = ZT3 is

%, then the value of |m| is equal to.........

[16 Mar 2021 Shift 2]

Answer: 2

Solution:

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

Distance of point from plane along the vector (31 —mj +k) is V7/2.
Line passing through (1, -2, 3) in the direction of
( A A A

3i—mj +k

)is x—1 o y+2_ Z_3=k
3 —m 1



Any general point B will be 3L+ 1, —mA—2, A+3)
Now, this point B lies on plane

S0, x+2y—3z+10=0
BGA+1)+2(-mrL—2)=3(A+3)+10=0
=(3-2m-3)L=2

> A=—1/m

Now, A =(1, 2, 3)

B=(A+1,~mh—2,A+3)

IAB? =L+ 1—-17+ (—mAh—2+2)*+ (A +3-3)
=7/2 =97 +mi 2+ A7

= 72=100*+1 " [~mr=~1]

= 100*=52=>0"=1/4

>=+12=>m=-1/A

o om=42

and |m|=2

Question211

If the lines > =Y-2 =23 and*-l =¥ 2.=223 are co-planar, then the

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

Answer: 1

Solution:

k+1 4 6
1 23

3.2 1
(k+1)[2—6]=4[1-9]+6[2—6]=0
k=1

=0

Question212

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



1
@9
[22 Jul 2021 Shift 2]

then the integral value of A is equal to :

Options:
A.3

B.2

C.5

D. -1
Answer: A

Solution:

NSl V) B ) R S
L1'(2 =TS r, =2i+j+3k

— — — A
L, 3D _y-hoz-3 2 _fiofvak

2] 2. 4

Shortest distance = Projection of @ on 1, % 1,

2P T
:‘a (rl rz)‘
— —
r1>< rz‘
1 A—2'2
FAT T = 2 A 3| =na-sy
12 4
T < Ts|=V38
1 |14 -5
\38 - V38
= [14-5\| =1
=2>14-5L=10r14—-5L=~-1
13
>A=—o0r3
5

=~ Integral value of A =3




Question213
If the shortest distance between the lines
7 =i +2i+2k+2(i<2i +2t),2. € R, 0> 0and

overrightarrow mathrmr, = —4i —k+ u(S? ~2ji— 21A<) ,WERIsI,

thena is equal to
[20 Jul 2021 Shift 1]

Answer: 6

Solution:

T =2+ band T=C+Ad
then shortest distance between two lines is

L@ (b xd)
lbxd|

22 = ((at+4)i +25+3K)

—> e d AN A A

bxd _(2i+2j+k)

bxd] 3

o+ #i+2j+3k) 22K <o

ora==6

Question214

The lines x=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:

~b=1,a€R—{0}

Question215

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

ax+by+cz+ 8 = 0. Then the value of a+b +cis equal to:
[27 Jul 2021 Shift 1]

Options:
A.3
B. 8
C.5

D.4



Answer: D

Solution:

A AN N AN A AN
Normal of req. plane (21 +j —k) X (i—j —k)
=21+ f -3k
Equation of plane
—2x+ 1)+ Ky—-0)=3(z+2)=0
=2x+y=3z—-8=0
2x—-y+3z+8=0
atb+c=4

Question216

Let a, b and c be distinct positive numbers. If the vectors

ai +aj + c1A<, i+kand ci+ci +bk are co-planar, then c is equal to:
[25 Jul 2021 Shift 2]

Options:

A _2
+

1
b

© =

B a+b

C.=+

S e
o=

D. Vab

Answer: D

Solution:

Because vectors are coplanar

a a c
1 .01

c.c b

Hence =0

=>c2=ab=>c=\/£




Question217

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

X_‘32 = -‘/;3 = Ziz. If distance of the plane P from the origin is d, then

d?is equal to
[27 Jul 2021 Shift 1]

Answer: 3

Solution:

e d A VAN VAN
BA = (i +4] - 5k)
_9

A A A
BA = (i +4j - 5k)

ANEEANE
o ik
BAX 1 =n= -3 2 1
1 4 -5

N AN AN AN N A

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

Plane is (x —2)+(y—3)+(z+2)=0
Xx+y+z—3=0

d=vV3=d%=3

Question218

For real numbers o and B # 0, if the point of intersection of the

straight lines™—~ = ygl = Zgl and Xg“ = y;6 = 257 lies on the plane

x+2y—2z=8§, then a— f is equal to :
[27 Jul 2021 Shift 2]

Options:
A.S5

B.9



C.3
D.7

Answer:'D

Solution:

Firstlineis(d+a, 20 +1,3¢+1)

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

d+ta=qgf+4.....()

20+ 1=3q+6 ...... (ii)

30+ 1=3q+7........ (iii)

for (i) & (i) d=1,q=—1

So, from (i) a+B =3

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

Hence, a=5&p =-2

Question219

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:

x=3_yt4_z+5
1 -1 )

=>(x,9,z) =(+3,—r—4,-6r=95)

Now, satisfying it in the given plane.

We get r=-2.

so, required point of intersectionis T (1, -2, 7).

Hence, PT =7.

QR : <

=T




Question220

Let the foot of perpendicular from a point P(1, 2, —1) to the straight

lineL:’f=%=_i1beN.

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:

A.

-

B.

| Sy

C.

=

D L
2\3

Answer: C

Solution:

P(1,2=1)

-
N(LO—A)

e d AN A
PN (i—k) =0
SN (1,0, -1)



Now,

P(121) ////

/Q{I-l:. ﬂ': _“']

|

X+y+22=0 P+]+2k

—> A A A

PQ. (i+j+2k) =0

sp=-1

=Q(-1,0, 1)

— A — A A A
PN =2j and PQ=2i+2j -2k

=Ccoso = %

Question221

Let L be the line of intersection of planesT . (? — jb 21A<) =2 and

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

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

Answer: B

Solution:



P ix—y+2z=2
P,=2x+y—-3=12

¥u 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

- Xx—y=2 } =>x=‘—1,y=%2

and 2x +y =2 3
4.2
= ) _90)
Q(3 3
Vector parallel to the line of intersection
A
1 J A AN N
A= o o | =-i+sirik
2 1 -1
Equation of Line of intersection
4 2
X—§ Y+§ z—0
o1 s o3 Msay)

Let coordinates of foot of perpendicular be

4 2
F(—x+_,5x—-,3x)
3 3

e d 1 A 8 /\ A
PF = (—k+§)i+ (5k—§)J+(3X)k

:>a+ﬁ+y=7k+%

41 \ ;2
(105) 3
:2
15

:>35(0L+[3+y)=%><35= 119




Question222

Let P be a plane passing through the points (1, 0, 1), (1, -2, 1) and
(0, 1, —2). Let a vector @ = ai + Bi + 7k be such that @ is parallel to

theplane P, perpendicular to (? +2i + 3§) and? . (? +i+ 212) = 2, then

(a—p+ y)2 equals
[20 Jul 2021 Shift 1]

Answer: 81

Solution:

Equation of plane :
x—1 y—-0 z—1
-1 2 1-1
1-0.0-1 1+2
=3x—z—-2=0
— AN A AN
a=oaitpfjtykllto3x—z—2=0
=30-8=0...... (1)

A AN A
2 Li+2j+3k
=0 +2p+38=0.......(2)

A VA A
7 i+ +2k) =0
So+B+28=2....... (3)
on solving 1,2 & 3
a=1,p=-5,8=3
So (a—pB+8)=381

=0

Question223

Consider the line L. given by the equation";3 = yIl = ZIZ. 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:

Plane mathrmpis 1" to line
x=3_y—-1_=z-2
2 1 1
& passes through pt. (2, 3) equation of plane p
2x—=2)+ 1(y—3)+ 1(z+1)=0
2X+y+z—6=0
pt (1, 2, 2) satisfies above equation

Question224

The angle between the straight lines, whose direction cosines are
given by the equations 21 + 2m —n =0 and mn + nl + Im = 0, is
[27 Aug 2021 Shift 2]

Options:

T
A‘E

B. n—cos_l(

)

ol

)

C.cos (

Ol oo

D.

wila

Answer: A



Solution:

Given,

21+ 2m~=-n=0...()

mn + nl +1m =0 ...(ii)

From Eq. (i), we get

n=2l+2m ...(iii)

Substituting, n =21 +2m in Eq. (ii), we have
m(2l + 2m) + (2] +2m) +Im =0

=2Im +2m°+ 2+ 2 Im + Im = 0

=2I° +4Im+Im+2m’> =0
= 2l(1+2m)+ m(l+2m)=0
= (2l+m)(+2m)=0
When
2l=-m
From Eq (iii),

=m

From Eq. (iii),
n=-2m
=>1=-2m=n
> 1 _m_n
-2 1 =2
= (,mn)=(-21,-2)
~ Angles between straight lines

(5-25 —2k) (=27 +{ -2k

5= 25 — 2k = 25+ - 24
2-2+4

cos 0=

cosf = 5 0
:0=g
Question225

The square of the distance of the point of intersection of the line

x=1 _y—=2_z+1 — = i -1, —
5— = *3= = "= and the plane 2x —y + z = 6 from the point (-1, -1, 2)

is
[31 Aug 2021 Shift 1]




Answer: 61

Solution:

X—lzy—2:z+1:x
2 3 6

Xx=2Xx+1
{ y=31+2
z=06A—1
Equation of plane is 2x—y+z=6
=2(Q2h+1)—(BL+2)+(6h—1)=6
=1
A=1
P(3, 5, 5)
(Distance) =3 + 1)+ (5+ 1)* + (5 - 2)°
=16+36+9=061

Question226

The distance of the point (—1, 2, —2) from the line of intersection of
the planes 2x +3y+2z=0and x—2y+z=01is
[31 Aug 2021 Shift 2]

Options:

1
A.\/—_2

B.

e
ol el

D.

Answer: D

Solution:



Let L be the line of intersection of 2x +3y+2z=0and x—2y+z=0
If z=0,thenx=y=0

) . AN A A A A AN
The line L is parallel to r, xr,, where r =2i+3j+2k andr,=i-2j +k

L = >
NE>

3
1 A A
2 =71—7k
1 -2 1

DR's of is (1,0, 1)

and equation of L is 7_42%: —il =X

1
Pi-1, 2 -2

§

Q0 Nk

Let PQ be the distance from the point P(—1, 2, —2) to the line L.
DRsof PQ=A+1,-2,2—-%

~PQ.Lr

>A+DH(D)+(2)0)+2=-1)(-1)=0

SA+1-2+1=0

1
SA==
2

. . 1 -1
Coordinate of (_,o,_)
oordinate of Q is 5 5

2

) +(2=0)+ (—2+%)2

Question227

If the equation of plane passing through the mirror image of a point

(2,3, 1) with respect to line *>1 = Y2 = 22 and containing the line

2= Y= 2205 ax + By +yz = 24, then-a + B + 1 is equal to

[17 Mar 2021 Shift 2]

Options:
A. 20
B. 19

C. 18



D. 21

Answer: B
Solution:
Let A=(2,3,1)
1 - 3_z+2
L.=> X+ L=
I 2 1 -1
-2 -1 z+1
L= =YY" -
2 3 -2 1

Any point M takenonL, is 2r—1,1r+3,-1-2)

LA (2.3/1)

M(E2=1, r+3, ——2)

B (x4, y1. 24)

= Direction ratios of AM are (2r—3,1,—r—3)
“AM 1L,

22Q2r=3)+ 1 xr+(=I)(-r=3)=0
=>4r—6+r+r+3=0

= 6r=3=>r=

o= (0 (2) -5, 07( )1

= B=(=-2,4,-6)
Now, equation of plane containing B(-2, 4, ~6) and the line L, is

drf:. =21

dr's (4.3, 5)

x—2 y—1 z+1

3 - 1 =0

4 -3 5
=2(X-2)(10+3)—(y—D(A5-4)+(z+1)(-9+8)=0
=>-7x-2)=1l(y-DH=1(z+1)=0
= —Tx—1lly—z==14-11+1
=7x+ 11y +z =24 comparing this to
ax+ Py +yz =24
We get,a=7,=11,y=1
~atBty=7+11+1=19




Question228

. Xx—2 -2 - z+2 qe - —
Suppose the line == +>—= = == lies on the plane x +3y —2z+ f = 0.

Then, (o + P) is equal to
[31 Aug 2021 Shift 2]

Answer:.7

Solution:

Given equation of line
X—2 _ y_ 2_z+2 (i)

o 5 2
and plane x + 3y —2z+ B =0 ...(ii)
Line (i) pases through (2, 2, —2)
which lies on plane (ii).
22+6+4+B=0
=>pB=-12
Also, given line is perpendicular to normal of the plane
a(l)=53)+2(-2)=0
=>a=19
~ot+p=7

Question229

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
and x+5y—2z+9=0be ax+ Py +yz+3=0,then a+p+vyisequal to
[31 Aug 2021 Shift 1]

Options:
A.-23
B. -15
C.23

D. 15



Answer: A

Solution:

Equation of plane is
Bx—2y+4z—7)t Mx+5y—2z+9)=0
(L +3)x+ (5L —2)y+ (4 =20z +9\~T7=0
Passing through (1, 4, = 3)
(A+3)+4(BAL=2)—3(4—20)+9h—7=0
=36A-24=0
=2

3
= Equation of plane

=>11x+4y+8z—-3=0
a=—11,p=—4,y=-8
at+tpB+y=-23

Question230

The distance of the point (1, —2, 3) from the planex—y+z =35

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:

Let A be any point on the plane x —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_
= = =) (Let
2 3 -6 (Let)
=>x=1+2y=-2+3Az=3-06A
A(1+2), =2+3A, 3—6))




A lies on plane.

Then, 1+2A—(-2+30)+3-6A=5
21 +2A+2-31+3—-6L=5

1

=>7»=7

ALY

Distance AB = \/ (1_%)2+ (_2+%)2+ (3_175)2
Question231

Equation of a plane at a distance \/ % from the origin, which

contains the line of intersection of the planes x—y—z—1=0 and
2x+y—3z+4=0,is
[27 Aug 2021 Shift 1]

Options:
A.3x—y—5z+2=0
B.3x—-4z+3=0
C.—x+2y+2z—-3=0
D.4x—-y—5z+2=0
Answer: D

Solution:

Given planes,

x—y=—z—1=0..()

2x+y—3z+4=0...(ii)

Equation of plane passing through line of intersection of planes (i) and (ii) is given by
x—y=-z—-1)+AM2x+y-3z+4)=0

=>Q2A+ Dx+ (A= 1Dy +(=3L— Dz+ (41— 1)=0.. . (iii)

Distance of plane (iii) from origin = 22—1(given)

4n— 1| 2

= L
VA + 1P+ (= 1)+ (=30 + 1) 21




Squaring both sides

(4r—1)° _2
QA+ 1)+ (- 1)+ Bt 1) 21
S21(163% — 8L+ 1)=2(14)% + 81+ 3)
=3080% = 1841 +15=0

308A° = 1541 =300+ 15=0
A~ 1)(154%—15)=0
] 15

=>k=§0rk=15—4

Putting 1 = % in Eq. (iii), we have

4x-y—5z+2=0

Question232

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

the planes r. (?+3+1§) =Jandr. (2?+33—12) +4 = ( and parallel to
the X-axis is
[27 Aug 2021 Shift 2]

Options:
Ar. (§-3k) +6=0
B.r.(i+3k)46=0
c.ro{i-3k)+6=0

D.r (j-3k)26=0
Answer: A

Solution:

Given, equation of planes
r (P45 4K) = 1)
N A\ N
r 28435 —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 (1+2N)x + (1 + 3Ny + (1 = A)z+ (- 1+ 4A) =0 ...(iii)
Plane (iii) in parallel to X-axis



1 + 2A = 0 [Coefficient of x = 0]
2

=\ 5

~From Eq. (iii) becomes

y-3z+6=0

VAN A
orr.(j—3k)+6=0

Question233

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, S, 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, c)

Then,

a—1_b-3_c-4_-22-3+4+3) __
2 -1 1 4+1+1

2>a=-3,b=5c¢c=2

~S(-3,5,2)

and point R(3, 5, y) lies on the plane 2x-y+z+3=0

>6-5+y+3=0

>y=-4

~R (3,5, -4)

Now, SR*= 6"+ 0%+ (6)°

=36+0+36="72

2

Question234

A plane P contains the line x+2y+3z+1=0=x—y—z—6 and 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)+ Mx—y—2z—6)=0
(1+0)x+QR=AN)y+(B—Nz+(1-61)=0

This plane is perpendicular to the plane —2x +y+z+8 =0
So, 2(1+M)+R2-M)+B=1)=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.

Question235

Let P be the plane passing through the point (1, 2, 3) and the line of

intersection of the planes r. (? +i+ 41A<) andr. (—? +i4 12) =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:

Pis a plane passing through the intersection of P, and P,.
Equation of P: P, +AP, =0
x+yt+d4z—16)+M—x+y+z—6)=0..(i)

Since plane P passes through (1, 2, 3), then
(1+2+12-16)+XM-1+2+3-6)=0

=>-1+M-2)=0

SA=—
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.

Question236

Let the line L be the projection of the line Xgl = yf = 254 in 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:

: - 1 _y—-3_z-4
Given line, = =

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 plane x —2y—z=3

/.




X—lzy—3:z—4:M

1 =2 -1
(A +1) = 2(=2%, + 3)—(—7»1 +4)=3
=>67\1 =12
=>N=2

So, foot of perpendicular from (1, 3, 4) to plane x—2y—-z=3 is A (3,1, 2).
Let us also find the intersection point of the plane and line
x—lzy—3:z—4:X

2

2 1 2
(2h, +1)=2(A, +3)= (21, +4) =322, =12
=L, ==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+1l_z-2_
7 1 5. 1
Now, let's find the distance from O(0, 0, 6) to this line L.
Let's say C(7u+3, u—1, 5u+2) is any pointon L.
Then,
{(Tu+3)=0}.7+{(n—1)=0}.1+ {(Su+2)—6}.5=0
= 490+21+pu—1+251=20=0

=>u=0

CG.-1,2)

Distance = 1(3—0)*+ (-1 -0y +2—6)> = 26
d*=26

Question237

Let Q be the foot of the perpendicular from the point P(7, -2, 13) on
the plane containing the lines *-! =¥_! = Zg3 and Xgl =12 (235

6 7 5 7
Then (PQ)2 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
3 5 7

=(x+1)(49 =40) — (y — 1)(42 —24) + (z— 3)(30—21) =0

=9(x+1)=18(y—1)+9(z—3)=0

=>xX—2y+z=0

Now, PQ will be equal to the perpendicular distance of the point P(7, -2, 13) from the plane

Xx—2y+z=0

PQ = ‘ A

\jl +(—=2)"+(1)

7+4+13 24

- 2=\
e

PQ” =(4Vg)’ = 16% 6 =96

V1+4+1

Question238

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 \26
B.2V5
C.C.2V6

D. 4\>

Answer: C

Solution:

Equation of line
3y—=2z—1=0=3x—-z+4
:3y—1:z—0:3x+4
2 1 1
4 1

Xt—- yo=
= 3 _ 3_2-0

/3 2/3 1

_ _ PQ.P _PQ.PQ
PR = | PQ]cos® =|PQ| =

IPQ| | P| PR




9
¢1+ﬂ+1
9

1(2+3) +5(H1z3) r1e-o B!

100, 16 224
= —+ —+36-="
9 9 9

QR =24 =2V6

Question239

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 lies on P ?

[1 Sep 2021 Shift 2]

Options:

1
A. (3, 1, 5)
B 1
B. ( 2,0, 5)
C.(0,2,-4)
D. 4,0, -2)
Answer: B

Solution:

Equation of angle bisectors
X—2y-2z+1_ 2x—3y—6z+]1
NT+4+4 V4+9+36
= x—5y+4z+4 =0and 13x~=23y—32z+10 =0
1+10—-8 1
e, cos 0 - i 25716 @
= tan0 = V41 > 1
=0 > 45°
Then, acute angle bisector in plane




P:13x—23y—32z+10=0
=~ Point (—2, 0, _71) lies on the plane P.

Question240

The shortest distance between the lines X;3

x+3 _y+7 _z2-6 .
=3 2 ;18-

[Jan. 08, 2020 ()]

Options:

A. 2\30
B. 2\30

2
C.3V30

D.3

Answer: C
Solution:

AB = 6i+15] +3k

N

T =i+4]+20k
- A\
q

—e > -

A A
1 J k VAN VAN VAN
1 4 2 =6i+15j -3k
1 1 7

Shortest distance between the lines is

_|AB AP x )| Be+225+9) 2
P x 3 V36+225+9

—_y—-8_z=-3

V30

-1

Question241

1

and



If the foot of the perpendicular drawn from the point (1,0,3) ona
line passing through (a, 7, 1) is, then a is equal to
[NAJan.07, 2020 (II)]

Answer:'4

Solution:

Since, PQ is perpendicular to L
np“ 0.3

5 5\ - 7 17 17
cf1-2)(a=2 )+ (L) (7-L)+(3-L)[1==L) =0
(1 3)(“ 3) (3)(7 3) (3 3)(1 3)
20,10 98, 112
3 9.9 9
2o 24

S>=—==—>u0=4
3.9 ¢

Question242

If for some a and f in R, the intersection of the following three
planes

x+4y—-2z=1

x+T7y=5z2=§

Xt+3y+toaz=5

is a line in R3, then o + B is equal to:

[Jan. 9, 2020 (D)]

Options:

A. 0

B. 10

C.2



D.-10

Answer: B
Solution:
1 4 =2
A=0=>|1 7 =5 |=0
1 5 «a

=(7a+25)— (40+10)+(=20+14)=0
23a+9=0>0=-3

1 4 1
AIso,DZ=0:> 1.7 B |[=0

1 55

=>135-5p)=(15)+1(4p—-7)=0=>p=13
Hence, a+B=-3+13=10

Question243

If the distance between the plane, 23x —10y — 2z + 48 = 0and the
plane containing the lines -1 = Y2 =2tland X2 = Y2 =21} € R)is

> 7 3 6
equal to %, then k is equal to :

[NA Jan. 9, 2020 (ID)]

Answer: 3

Solution:

Since, the line X;’I =Y;3 _zt+l

the point(-3,-2,1)

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(-1D)-103)=2(-D} _ 3

\/(23)2+(10)2+(—2)2 V633

x+t3 _y+2_z—1
6 A

contains the point (-1,3,-1) and line contains




It is given that distance between the planes

KOS Kk _ 3 %3
V633 V633 V633

Question244

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

W | —

39

):

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:

P(1,2,3)

i

D. r of normal to the plane (1,1,1)

Kdobi (214
Midpoint of P-and Q is (? 3 §)
- Equation of required plane Q

— A A A
r . n=a.n



— (N AN 2.1, 4
Aiti+k) ===+-+2
r (1 J k) 3 7373

~ Equation of plane is x+y+z=1

Question245

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

[Jan. 7, 2020 (D]

Options:

A. (6,5,2)
B. (6, 5,-2)
C.(4,3,2)
D.(3,4,-2)
Answer: B

Solution:

Equation of plane is x +y—2z=3

x—2_y—-1_z-6 _-22+1-12-3)
1 1 -2 6

=>(X,y,2z)=(6,5,-2)

=

Question246

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 (II)]

Options:

1 |

—1 —1_z=2
ALyl
2



x—1l_y—-1_2z-2
B. 1 1 2

x—1 _y—-1_2z=2
S 2 2 1

D x=1_y=-1_2z-2

1 2 2
Answer: C
Solution:

1'\.}
B(0,8,0)

G(1,1,2)
A(a, 0, 0)
> X

(0, 0,v)

~a=3,B=3andy=6as G is centroid.
=~ The equation of plane is

=1=22x+2y+tz=6

. . . -1 -1 z—2
~ The required line is,2X—— =Y~ =
a 2 2 1

Question247

If (a, b, ¢) is the image of the point (1,2,-3) in the line, ’”2’1 = % ST

then a +b + c is equals to:
[Sep. 05,2020 ()]

Options:
A.2
B.—1

C.3



D. 1

Answer: A

Solution:

2 —2~-=1
Any pointonline =Q(2A—1,-2A+3,—1)
25
-

~Dr.of PQ=[21—-2, 21 +1,=A+3]

D.r. of given line =[2, -2, —1]

~PQ'is perpendicular to line L
22020 —2) = 2(-2A+1) ~1(-1+3)=0

241 —4+40-2+1-3=0
SM-9=0=>A=1

+Q is mid point of PR=Q=(1,1, 1)

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

Question248

The lines T = (?—f) +1 (2?+1§) and T = (2?—3) +m(?+}_f<)
[Sep. 03, 2020 (I)]

Options:

A.donot intersect for any values of 1 and m

B. intersect for all values of 1 and m

C. intersect whenl =2 and m =

N —

D. intersect whenl =1 and m =2

Answer: A



Solution:

L=7~(i-jl+1(2i+k)

L=7={2i-j)+m(i+j -kl

Equating coeff. of ? JA and 1A< of L,and L,
21 +1=m+2...... (i)

=m = 1= 0 which is not satisfy eqn. (i) hence lines do not intersect for any value of 1. and m.

Question249

The shortest distance between the lines *-! =¥*1 =2 and

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

Options:
Al

B.

&=

Si-

D.

N —

Answer: B

Solution:

For line of intersection of planes x+y+z+1=0and2x—-y+z+3=0:
ANV A

1 J k N A A

1 1 :2i+j_3k
2 =11

Puty=0,wegetx=-2andz=1

L

, = (—2?+1§) +x(2?+§—31§) and L, r= (?—?)ﬂl(—?ﬂz)( Given)



— & A A N - A\ A\ A\
Now, b, xb, =—2[i+]j+klanda, ~oca, =31+ +k

-~ Shortest distance = &

3

Question250

If for some o € R, the lines L, : 1 =¥=2 =2l and

R R
L,:¥2=Y"1 =21 are coplanar, then the line L,passes through the

point :
[Sep. 05, 2020 (II)]

Options:

A. (10,2,2)
B.(2,-10,-2)
C. (10,-2,-2)
D. (-2,10,2)
Answer: B

Solution:

1 3 2
2 -1 1
o S5—a 1

=21(=1-5+0)-32—a) +2(10=2a+a)=0
so=—4

=0

- Equation of L, : X_+42 g Y; 1 _ ler 1

= Point (2,-10,-2) lies-on line L,

Question251

If the equation of a plane P, passing through the intersection of the
planes, x+4y—z+7=0 and 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 (I)]

Answer: 3

Solution:

Equation of plane P is
(xt+4y—z+7)+AM3x+y+52—8)=0

=x(1+30) +y(@d+X)+z(—1+5X) +(7-81) =0
L1H3h _4+h . SA—1 _ 78

a b 6 ~15
From last two ratios, A =—1
253_
a- b
ra=2,b=-3

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

: _6=6—-6—-15] _21 _
Distance —l————3.
7 7

Question252

The distance of the point (1,-2,3) from the planex —y+z =35
measured parallel to the line 5 =3 = = is:

3
[NA Sep. 04,2020 (I11)]

Options:
7
A. &
B. 1
1
C. =
D.7

Answer: B



Solution:

Equation of line through point P(1, —2, 3) and parallel to the line )—; = %’ = —16 is
x—1 :y4r2:z—3:X
2 3 —6
So, any pointon line = QQ2A+1,3A—2, —6A+3)
Since, this point lieson plane x—y+2=35

A L= 3N+ 2-6A 43 =5 :>x=%

~ Point of intersection line and plane, Q = (% 1—71 175)

-~ Required distance PQ

VG R

Question253

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+ty—z=1
B.x—-y—-2z=1
C.x=2y+tz=1
Dix+2y—z=1
Answer: A

Solution:



Equation of line through points (1,-2,3) and (1,1,0) is
P4,2,3)

— _I i
A(1,-2,3) M B(1,1,0)

x=1_y—-1_2z-0/
0 -3 3-0"

M (1, =X+ 1, %)

Direction ratios of PM =[-3, —A—1, A — 3]

~“PM L AB

A(=3).0+(-1-M)ED +(A=3).1=0

=1

~ Foot of perpendicular = (1,0, 1)

This point satisfy the plane 2x +y—z=1

=Asay)

Question254

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 (1I)]

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,

Ix=3)-3(y—1)+2(z—-1)=0

=>x—3y+2z—-2=0




Question255

A
1

Let a plane P contain two lines™ =i + k(? +3 ) ,AERand

==+ u(JA Ve 12) , L € RIf Q(a, B, y) is the foot of the perpendicular
drawn from the point M (1, 0, 1) to P, then 3(a + +v) equals

[NA Sep. 03,2020 (I1)]
Answer: 5
Solution:
ik
Normal ofplane=| | | ¢
0 1 -1

— A A AN

n=-i+j+k

Direction ratios of normal to the plane=<-1, 1, 1>

Equation of plane

-1x-D+1(y=0)+1(z—0)=0

=>x—-y—z-1=0

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

:>x—1:y—O:z—1 _—(1-0-1-1)

Question256

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 (D]



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
a(x—2)+b(y—1)+(z—2)=0

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

The given line is

is parallel to plane

~3a+2b+c(0)=0
_a _ b ¢
3-0 2+3
c

~plane is 2x —4-3y+3-52+10=0
=2x—3y—52+9=0
The plane satisfies the point (-2,0,1) .

Question257

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 (I1)]

Options:
A.5
B. -10

C. 10



D.-5
Answer: A

Solution:

*» Plane containstwo lines
VAN A A
1k
1 22
2.3 -1

A AN AN
=iQ-6) 1A kG +4)

N A A

=—4i+5j+7k
So, equation of plane is
—4x=3)+5(y~1)+7(z—=1)=0
>—4x+12+5y—-5+72-7=0
=>—4x+5y+7z2=0
This also passes through (a, —3, 5)
So,~40—-15+35=0
>-40=-20>0=35

L=
S n



