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Vector Algebra
Questionl

Let a vector?: \/5'2 — 3 + )\]}, A > 0, make an obtuse angle with the
— . . Q

vector b = <\% +4+/2 + 4v/2k and an angle 6, & <0< 3, with

the positive z-axis. If the set of all possible values of A is (a, 3) — {7},

then o + 3 + v is equal to .
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Answer: 5

Solution:

e (T
'k e (6’2)
A 3 A 3
—A— C 0,ﬁ =0< <\/3
V2 H1FN) 2

A>0&A€(—3,3) = A€(0,3).......... (1)

a’b is obtuse

G-b<0= -v2)2 - 4v214V2X <0
=X -4 +4>0=>(A=2)*>0
= XeR—-{2}....... (2)

(& (2)=2xe (0,3) = {2} > a+B8+y=5

Question2



;> R R n
Let PQ) R be a triangle such that P(Q) = —2: — 5 4+ 2k and

H ~ N "

PR = ai + bj — 4k, a,b € Z. Let S be the point on QR , which is
—

equidistant from the lines PQ and PR . If |[PR| = 9 and

A p n ~
PS =i — 7j+ 2k, then the value of 3a — 4b is
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Answer: 37

Solution:

PQ--2i—j+2k
PR = ai + h?i—éi!;

R

__> \ . R
We are given that | PR| = 9 Using the distance formula for the vector PR = a1 + bj — 4k :

Vaz+b2+(—4)2=9
= a?+ b2 +16 =81
= a’>+ b =65

The problem states that point S lies on QR and is equidistant from lines PQ) and PR. In a triangle, the locus
—
of points equidistant from two sides is the angle bisector. Therefore, PSS is the internal angle bisector of

/QPR.

e
For an angle bisector P.S, it must be collinear with the sum of the unit vectors along the adjacent sides :
— — —
— PQ PR
[PQ| . |PR|

where ) is-a scalar constant.



—
First, calculate | PQ)| :

_>
|IPQ| = /(—2)2+ (=12 +22=V4+1+4=3

Now, set up the bisector equation :

- £ . . " A N
~2i—j+2k +bj =4k

Py 8 (i st

Multiply the first term by % to get a common denominator:

— by o] o 7

PS = 5((~6+a)i+ (—3+b)j+ (6 — 4)k)

— A\ “ ~ ~
= PS = 5((a—6)i+ (b= 3)5+ 2k)
We are given

— N n N
PS=1i—Tj+2k

Comparing the l;:—components:
=2(2)=2=1=9

Substitute A = 9 into other components:
For i :

a—6=1=a="7

For}' :

b—3=-T=0b=-4

Check against the constraint :

A+ =7+ (-4)?=49 +16 =65

The values are consistent. value of 3a — 4b :

3a —4b = 3(7) — 4(—4) = 21 +16 = 37

Question3

If the distance of the point P(43, a, 5), 5 < 0, from the line

F=d1— k+ ,u(2'2 + 3]%), 1 € R along a line with direction ratios
3,—1,0is 131/10, then o 4 3 is equal to
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Answer:'170

Solution:

P43, w, 3)

LT

e Point P : (43, o, B) with the constraint 8 < 0.
o TargetLine (L1): Givenbyr = 4i — k -+ (20 + 3]%)
A general point @ on this line is (4 4+ 2,0, —1 + 3u).
o Direction of measurement : The distance is measured along a line with direction ratios (3, —1, 0).
Find Point () on the Target Line

Since the distance is measured along the direction d = (3, —1, 0), the vector PQ) must be parallel to d.

PQ=Q—-P=(4+2u-43, 0—a, —1+3u—p)
PQ:(Q/J'_397 —Q, 3:“’_6_1)
PQ=(2p—39, —a, 3u~pB—1)

Because PQ is parallel to (3, —1, 0), their components must be proportional :

1128 — =2 9y -39 = 3a = 2u'=3a + 39

2.2. 3”_.# suggests the numerator must be zero for a finite ratio to exist:
3Ju—B—-1=0=pB=3u—-1

Calculate the Distance PQ



The distance PQ is given as 13+v/10. Using the distance formula on the proportional components where the

ratio is & :
PQ = k(37 _170) = (3k7 —k, 0)
PQ| =4/ (3k)2 4 (k)2 + 02 = V102 = [k V/10

Given |PQ| = 13+/10, we find k| = 13, so k = £13.

Solve for a, u, and
From our proportionality equations :

e —a=-k=—=a=k

o 2u—39 =3k
Casel:k=13
e =13

20 —39=23(13) =39 —=2u="78= =139

B=3u—1=3(39)—1=116

Constraint Check : 8 < 0 is False. (Reject this case)
Case2: k= —

e a=-13

e 2u—39=3(-13)=-39—=2u=0= =0

e =3(0)—-1=-1

e Constraint Check : § < 0 is True. (Accept this case)
a®+ B2 =(~13)*+ (—1)> =169 + 1 = 170

The value of o + 32 is 170 .

Question4
Ifa = A'+ ¢ —|—IAc Bz 7 — L and ¢ be three vectors such that g x
and G -¢ = 3, then¢- (¢ — 2b) isequal to .
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Answer: 3
Solution:

Let

Sl
I

So
|

P

d=i+j+k,
We have to find
¢-(a —2b)
given that

axé=b and a-é=3

a=1(1,1,1), b5=1(0,1,—1)

Now compute d X ¢:

ig ok
axc=1[1 1 1

T Y =z
Expanding,

Gxé=1(z=y) —j(z—z) + k(y— z)
Since this is equal to b= j — k, we compare components:
z—=y=20

—(z—z2)=1=>2—2=1
y—ao=—-1

Also, fromad - ¢ = 3,

z+y+z=3

Now solve the equations.

Fromz —y =0,

2=Y

Fromz — z=1,

r=y+1

Substitute into x + y + 2 = 3:



(y+1) +y+y=3
3y+1=3
3y:2:>y:%

So,

o o

A %, T
Hence,
c=2ir 25+ 2k

Now find @ — 2b:
d—2b=(i+j+k) —2(7—k)
—71-7+3k

Therefore,

So, the required value is

Questions

— o __
Let ¢ and d be vectors such that \?+ d| = v/29 and

A x A ,” ~ N —
T x (21 435+ 4k) = (2 + 35 + 4k) x d. If Az As (A1 > \g) are the
possible values of (¢ + d) - (—7¢ + 27 + 3k), then the equation
K?z? + (K> =5 K + A)zy + <3K+ %)y2—8x+12y+>\2 =0

represents a circle, for K equal to :

JEE Main 2026 (Online) 21st January Morning Shift

Options:



D.
1

Answer: D

Solution:

@ +dj = v29
Ex (20437 +4k) = (2 +3j+4k) xd =0

—

(E4d) x (2i+3j+4k) =0

= ¢+d=\2i+ 3]+ 4k)

= /29 = |\[V29

SN =41=¢+d==L(2i+ 3]+ 4k)

= (C+d) (—Ti+2j+3k) = £(~14+ 6+ 12) = 44
= A =4, =4

Given equation represents a circle

;»K2:3K+%andK2—5K+A1:0

= K?—3K-2and K> - 5K +4=0
= K=1,2and K =4,1
=K=1

= option (4) is correct.

Question6

Let (a, 8,7) be the co-ordinates of the foot of the perpendicular
drawn from the point (5,4, 2) on the line

T= (=143 +k)+A(2i +3j — k).



Then the length of the projection of the vector ot + ﬁ}' -+ fylAc on the
vector 6i + 23 + 3k is :
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Options:

D.
3

Answer: A
Solution:

w+1_y—3_z—1_)\
NN\

(2A— 1,32+ 3,1 —})

__> " “ N
PF = (2XA—6)i+ (3A— 1)j + (-A = 1)k

_% " X R

PF-(2i+35—k)=0
AN—12+9A -3+ A+1=0=A=1

= F = (1,6,0)

= length of projection of i+ 67 on 61+ 25 + 3k
| (4 65) - (61 + 25 + 3k)

|65+ 2j + 3k|
1 18
= —(6+12) ==
7( +12) 7

Option (3) is correct.




Question7

— “ ~ ~ 7 0 ~ > —
Leta= —¢+ 25+ 2k, b = 8i 4+ 75 — 3k and c be a vector such that
— = 5
axc=b.1f¢- (i +7+ k) = 4,then |d + ¢%is equal to :
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Options:

A.

30

B.

33

C.

27

D.

35

Answer:-C

Solution:

Let & = i +yj + 2k
i j k
-1 2 2
L.y
=(22—2)i+ (2
=8+ 75 — 3k

-

axXcé==»b

A
+22)j + (—y — 22)k

=2z—2y=28
z24+2x =17

y=3—-2x,z=7—2x
—y—2z =3



E-(i+gtk)=4
z+ytz=4
Nowz+3 -2 +7—2x =4
= =2

y=-1

z=3
= @=2—j+3k
G+ &> = |i + j+ bk|?
=27

Question8

— —— 2
For a triangle ABC,letp = BC,§ = CA and 7 = BA. If

5| = 2v/3,|q] = 2 and cos§ = %, where 0 is the angle between p
and g, then |p x (¢ — 37)|>+ 3|7|* is equal to :
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Options:
A.

200
220

410

D.
340

Answer: A

Solution:



—

=T7=qg+p
7] = V/'¢* +p* + 2pg cos

- 1
r2=4+12+2x V3 x2x —

V3

|2 =24
- - - — 2 - — - =
5 x (4-3(@—p))| +37* = | = 25 x ¢° + 3|7’

2
=4 x |P||g)*sin®0 + 3 x 24 =4 X 12 x 4 X <§> 472 = 1284 72 =200

Question9

— — .
Let AB = 2i + 45— 5k and AD = ¢ + 25 + Ak, A € R. Let the
. =
projection of the vector v = 7 + j + k on the diagonal AC of the

parallelogram ABCD be of length one unit. If o, 3, where o > j3, be
the roots of the equation A’z — 6\x + 5 = 0, then 2a — S is equal to
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Options:
A.

3



D.
1

Answer: A

Solution:

AB = 2i + 45 — 5k
AD =i+ 2j+ Mk

V=i+j+k

V-AC

149

AC = AB+ BC

18X = 54

18X = 54

Questionl10

Letd =2 — j + kandb = M+ 21%, A € Z be two vectors. Let

¢ =a x b and d be a vector of magnitude 2 in yz-plane. If |¢| = /53,

then the maximum possible value of (¢ - d)? is equal to :
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Options:
A.
52

B.

26

C.

104

D.
208

Answer: D

Solution:

= (2= X)i—j(4)+ 2Nk

Ql

I

ol

X

o

I
=
P SNy
R -

E* =53 = (2= X+ 164 (21)> =53 =5X* —4XA =33 =0
= 5X* —15A 4+ 11A — 33 =0
= BA(A=3) +11(A -3) =0
= A=3)(5A+11) =0
11
SA=3AF—— (A€ 2)
...E: (_17 —476)

Let..d=(0,y,z2)

Given|d| =2 = y*+22=4

d
=16y 4 362° — 48yz
1

= 16y> +36 (4 —¢%) —~48y- V4 —¢?

Let f(y) = —20%2 4 144 — 48y+/4 — 12



fl(y) = —40y — 48 (\/4 ~ yz) — 48y ( ! )(—2y)

24/4 — 12
4A-y* - ¢

= 40y — 48 | —Z—=-

’ ( Vi-y )

1( ) y2_2
f(y) =0<«<=40y =96
N

= byy/4 — 2 =12 (3 - 2)
= 25y° (4 — y°) =144 (y* + 4 — 4¢)
= 169y* — 676y + 576 =0
= 169y* — 208y> — 468> + 576 = 0
= 1332 (13y* — 16) — 36 (13y* — 16) =0

16 36
2——_ —
~ v =loyg
4 6
=y== (or)+ —
V13 V13

. Maximum of (¢. d)* = 208

Questionl1l

— % AT s 7
Leta=—1+4+7j7+2k, b=1—7j— 3k,

(@ =b) - d is equal to :
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Options:
A.
2

B.



Answer: B

Solution:

—~
|
o
[\
|
(=]
X
—
—
|
(=2
=~
|
[=2]
[=2]
I
|
[\V)

Option (2) is correct.

Questionl2

Letd =1—2]+3k,b=214] -k ¢=AN+]+kandd=3a x b.If
¥ - ¢ = 11 and the length of the projection of bon ¢ is p, then 9p? is
equal to
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Options:
A.
9

B.

6

C.

4

D.
12

Answer: D



Solution:

Given

1 —1
T=3(2-3)—j(-1=6)+ k(1 +4)
U=—i+47j+5k
§-¢=11

(=3 +7j + 5k)~ (X + j + k) = 11
A+ T4+5=11
A+ 12=11

A=

b-d=Q2i+j—k) -(G+7+k)
—24+1-1=2

g =+124+124+12= V3
2

Questionl3

Let @, b, ¢ be three vectors such that G x b — 2(a x ¢).

G| = 1,]b] =4, |¢| = 2, and the angle between b and ¢ is 60°, then
a - ¢|is equal to
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Options:



D.
4

Answer: C
Solution:

Given that

= b=Ad +2¢— (1)
It is given that |G| = 1, |b| = 4 and || = 2, angle between b and &0 = 60°.
]2 = |\@ + 2¢|2
= [b2 = X|a|® + 4|c|> + 4\(a - ©)
= 16 = N*(1)? + 4(2)* + 4\(@ - ©)
= N4 4\G-6) =0 ... (2)
Taking dot product with ¢ in equation (1)
b-é=(Aa+20)-¢
= |b||c| cos 60° = A(@ - &) + 2|¢|2
=4 x2x1/2=\(d-7?)+2(2)*
=4=XAa-J)+38

= Ad-é)=—4



From (2) and (3)
AN+4(-4)=0

=N —-16=0

= A==4

from (3)

a-¢c=—4/A

if A\=4,thena-¢= —1
if \ = —4,thenag-¢ =1

la-cl=1

Question14

Let the lines L; : 'F’:i+2j+3f<+)\(2i+35+4f<),)\ € R and
Ly: 7 = (4i+4]) + p(5i+2j + k), € R, intersect at the point R .
Let P and Q be the points lying on lines L; and L5, respectively, such

— — e
that |PR| = v/29 and |PQ| =4/ 5. If the point P lies in the first
octant, then 27(QR)? is equal to
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Options:
A.

360
348

320



340

Answer: A

Solution:

LyiF=3+j+3k-+ A\(2i+ 3] + 4k)
Ly: 7= (40 +7) + p(5i+ 25+ k)

at the intersection point R , position vectors are equal.
(i + 27 + 3k) 4+ A(2i +3) + 4k) = (4i + ) + p(5i 4+ 25 + k)
equating components of %,3’ and k.

142X =445 =2\ —-5u=3....(1)

243 =14+2u =3\ —2pu=—-1..02)
3+dA=p=p—41=3...... (3)

eqn (1) x3-eqn(2) x 2
—15p44p=94+2 = —1lp=11=—= p=-1

substitute in equation (1)
2A-5(-1)=3= =32 =1
Now, checking equation (3) (—1) — 4(—1) = 3 = R.H.S consistent.
Now finding point R using A = —1 in Ly
__+ R R R R R R
OR = (1 + 25+ 3k) — (20 + 37 + 4k)

__> . " "

OR=—-i—1—k

—

Point P lies on L; so its position vectoris  OP = (1 + 2A)i + (24 3X)] +(3 4 4A\)k It is given that

— B —,
|PR| =v/29 = |PR|* = 29
— — —
PR = OR— OP
___> " R R
PR =(=2—2)\)i+ (=3=3XA)j + (—4 — 4)\)k

2 2 2 2
PRI =4(14X)>+9(1 + X)* + 16(1 +A)* = 29
291+ A *=29=(1+A)>=1=A=0,-2

point P lies in first octant, means position vector of P must be positive, so A = 0

_% R . R
OP =i+ 2j + 3k

similarly Q lies on Ls, so position vector of Q is



__) R R "
0Q = (4 + 5p)i + (1+2p)] + pk

N 47 -2 47
PQ| = \/? = [PQI° = < (given)

—_— o —
PQ = 0Q — OP

— A ¢ ~
PQ = 34 5u)t+ (—1+2u)j+ (1 —3)k

47
(8+50)° + (-1 2)" +(n = 3)" = —

47
30u? 4+ 20p4 19 = 5

90u2 +60u + 57 = 47
902 + 60p +10 =0
9’ +6pu+1=0

Bu+1)?=0=pu=—

finding position vector of Q using . = —1/3

QR = OR — 0Q
10, 4. 2
QR = —?Z - g] §k
2_ 9 9 9 _ 9
QR =100 716 T 1~ 120
TQRI? = —— x 27 = 360
= X 2=
Questionls

/\

Let&:2i-|—j—2f<b i+3and ¢ =g x b. Let d be a vector such

that |d — a\ =/11,|¢ x d| = 3 and the angle between ¢ and d is T

Then G - d is equal to
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Options:



0

B.

]

C.

3

D.

11

Answer: A

Solution:

Gd=2+)—2kb=1—7

G =vVA+1+4=3p=vIi+1=12

Itis given that¢ = @ x b
i 7k

c=12 1 -2

1 —1 0

é=1(0+2) —5(0+2)+ k(-2 —1)
¢=2i—2j— 3k

g =vVa+rda+1=v9=3
It is given that | x d| = 3& angle between c&d is /4
= T
— d . — — 3
|c||d| sin 1

-

- 1
3ld| x —= =3 = |d| = V2
d| 7 |

|J—Zi| — v/11( given )
d—a|* =11
d? + |32~ 2d -3 =11
2+9—2d-G=11use|d| =3
11-2d-d=11
_92d-g =
d-a=0

Questionl6



Let g = 2i — 55 +5kand b =i —j + 3k. If & is a vector such that

. o - A
2(d x @) +3(bx é) =0and (@ — b) - = —97, then |¢ x k|?is equal
to
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Options:
A.

193
205

218

D.
233

Answer: C

Solution:

Given

G=2i—5j+5k b=1i—j+3k
a(d@ x @)+ 3(b x )
26 x¢+3bxE=0

(26 + 3b) x ¢=0

—J
—0

This means 2@ + 3b and ¢ are parallel.

¢ = A\[2(2i — 554 5k) +3( — j + 3k)]

&= \(7i — 137 + 19k)



(@—1b)-c=—97

d—b=(21—5j+5k) ~(@—7+3k)
=i —45+ 2k

Put in equation:

(i = 45+ 2k) - A(Ti.— 13j 4 19k) = —97
A(7 52+ 38) = —97
A97) = —97 = A= -1
= —1(75— 13] + 19k)
é="—Ti+13j —19k

c

i 7k
cxk=|-7 13 -19

0.0 1
= 4(13) — 5(=7) +k(0)

=13+ 7j

€ x k|> =132 + 72 = 169 +49 = 218

Questionl?7

Leta — 2§—j—ﬁ,gzi+3j—1§andéz 21+ j + 3k. Let ¥ be the
vector in the plane of the vectors a and B, such that the length of its

. o — e L —| e
projection on the vector c is v Then |v| is equal to
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Options:

Q

I
£



D.
7

Answer: A

Solution:

Given

~

a=2’2—3—l§:,b:'z+33—k, andc:2g+3+3l;:.
v is in the plane of vectors a and b,

sov=a-+Ab= (24 N)i+ (=1 +3X0)j + (=1 — Nk

It is given that length of projection of v on ¢ is —

Nev ik

v-e| 1
o | = Vi
v dfe—— x |d]

1
= mx¢<2>2+<1>2+<3>2

1
:\/_x 14 = 1.

14

(24 A)i+ (—1+3N)j+ (=1 — NEk) - (20 + 7+ 3k)| = 1,
4420 —1+3X—-3-3)\| =1,

1 1
|2A|:1:>,\:i§:>,\2:2.
v]? = |a + AbJ%,
w|® = [af® + N?[b|* + 2\ (a - b). {a - b = 0}
=6+ 11X% +0.

] = V6 + 112
1

Put value \> = = :
ut value 4

4 \/6+11
V= —,
4

v \/24+11
vl =
4 b

35
lv| = T

~ /35
o] =5~

Questionl8



For three unit vectors a, b, ¢ satisfying
@ — b2+ [b= €2+ | — @[> = 9 and |24 + kb + kc| = 3,

the positive value of kK is :
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Options:
A.

4

D.
3

Answer: B

Solution:

Given, |a| = |B

:|Z|:1
@ —b2+|b—c+|c—df>=9

= |@|2 + (B> = 26 - b+ B> + [¢]> — 2b- &+ |2 + |a|> — 2¢ -G = 9

ol

=6+2@G-b+b-c+c-a)=9 {lal=b=]¢ =1}



=G-b= -1

Similarly,

ZE:—% and a E:—%
S0,

G-b=b-¢=c-a=—1

It is given that

12 + kb + ké| =3

= 26 + kb + kc|2 =9

= 4)a>+ Kb + k2|2 + 4kd - b+ 2k% - -+ 4kd - ¢ =9
=4(1)2+ K*(1)* + K*(1)2 + 4k (—3) + 2> (—5) + 4k (%) =9
= 4+2k* -2k~ k*—2k=9

=k —4k—5=0

= (k=5)(k+1)=0

= k=25,—-1

Question19

__> . R R
Let P be a point in the plane of the vectors AB = 3i 4+ 7 — k and

_% R R )
AC =1 — j+ 3k such that P is equidistant from the lines AB and

__> \/_
AC.If |AP| = 75, then the area of the triangle ABP is :
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Options:

A.

e

w

5
[e=}

e

£
[=2}

©

2

Answer: B
Solution:

Point P is equidistant from the lines AB and AC. Geometrically, this means point P must lie on the angle
bisector of the angle formed by vectors AB and AC.

First, we find the unit vectors along AB and AC':

« |AB|= /3 + 12+ (12 = V11

o |AC| = /124 (-1)2+32 =11

Since the magnitudes are equal, the angle bisector v is simply the sum of the two vectors:

A

v=AB+AC = (3+1)i+(1—1)j+ (—1+3)k=4i + 2k
The vector AP will be in the direction of the unit vector  :

4i+2k — 4i+2k  4i+2k  2i+k

VT2 4/20 245 V5

0=
Determine Vector AP

Given that |[AP| = é, we can write:

AP:|AP|@:§<%) i k) =i+ Lk

3. Calculate the Area of Triangle ABP



The area of a triangle formed by two vectors AB and AP is given by the formula:

— —
Area = +|AB x AP

First, compute the cross product AB x AP :

— — 1]
ABxAP=|3 1 -1
1 0 3
(1 - (3 .
=i(=—0)-7(=—-(-1))+k0-1
i(5-0)-i(5-n)rio-
1. B
2" (¢
— NS 1)\’ 5\ \/1 25 26 4 30 /30
PTIOT: ¢(2)+( AR oy Y Py I W

Finally, the area of the triangle is:

= (D) =

Question20

If G and b are two vectors such that |G| = 2 and |b| = 3, then the
maximum value of 3|(3d + 2b)| + 4|(36 — 2b)] is :
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Options:
A.
30

B.

36

C.

60



72

Answer: C

Solution:

E:3\/9a2+4b2+12&-6+4\/9a2+4b2—125-5
— 34/36 +36 412 X 6.cosf + 41/36 + 36 — 72 cos 0
:3\/72+72c050+4\/72—72c059

= 18\/5\/ 1+ cosb + 24\/5\/ 1— cosé@
0 < — 0
— 18v/2v/2 cos 5+ 24+/2 (%2 sin E)

6 , v,
= 36 (cos 5) + 48 sin (5)

Ernax = \/(36)2 +(48)2 = /64 + 62 x 82 =60

Question21

Two adjacent sides of a parallelogram PQRS are given by
o7 N - — o N
PQ = j+ kand PS = i — j. If the side PS is rotated about the point

P by an acute angle o in the plane of the parallelogram so that it
becomes perpendicular to the side PQ, then sin’ (570‘) — sin? (%) is
equal to:
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Options:

A.



Answer: B
Solution:

—
Let angle between PQ & PS is 6

PO.PS
cos ) = —5—=
PQ||PS
0-1+0
cosf = —
V2V2
— _ 1
cosf = 5
_ 2r
0=3
a=%2 _ZTSoa==X
=73 2 =%

sin? 570‘ — sinz% = sin (57‘1 + %) sin (570‘ — %)

— gin 82 in 4o
= sin 5+ X sin =

= sin 3a X sin 2«

s

i T .
—SlIl2 ><SlIl3

=1x-5 =5

Question22

Let the vectors @ = —1 + 3 +3kandb =i+ 33’ + k. For some

—

A € Rylet ¢ = Aa + ub.



If¢-(3i — 6j + 2k) = 10 and &- (i + j + k) = —2, then |¢|? is equal
to:
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Options:

A.

8

B.

12

C.

14

D.

15

Answer: B

Solution:

¢=\d+ b
C=(u—Ni+A+3w)j+BGr+pk
¢ (31— 65 +2k) = 10

3(u—=A) =6(A+3u)+2(83 +pn) =10
—SA=13p=10  ...(1)

¢ (i+j+ky=-<2

S5u+ 3\ = =2 ...(2)
Solving (1) & (2)
A=1, u=-1

¢=—2i—27+2k

€2 =12



Question23

Let @ and © be unit vectors inclined at an acute angle such that

%
|4 x b = @.IfA:)\f&—H“J—I—(ﬁx@),then)\isequaltoz
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Options:

Answer: A

Solution:

Since 4 and ¥ are unit vectors,

|4 x 9] = |u||0] sin® = sin 0
Given

@ x 0] = %3

So,

sinf = é



The angle is acute, hence

=60 = a-9=cos60°=+

Now,
A =Xl +0+ (4 x D)
We take dot product with %:

At =A@ -4)+ (H-0) + (& x D) - &

Now,

a-i=1, = - -d=13, (i x D) -4 =0
Therefore,

A-d=x+1

So,

A=Aa—1 )

Now take dot product with v:

—

A-o=AG-0)+ (0-9) + (@ x ) -d

Using

G-v=3, 0-v=1, (4 x0)-9=0
we get

A-o=2+1

Hence,

Ao A 9-1 = A=24-9)-2 "

Now let

—
~

r=A-1, y:fI-@

Then from above,

z=A+% ‘and y=3%+1

From the first,

A=z— 1

Also,
r—2y=A+3)-2(3+1)=A+1-r-2=-

So we form A as a linear combination of z-and v.

e



Check Option A:

So the correct option is:

Option A

Question24

Leta = \/7'2—|—3'—lfcand5:§+2k If 7 is a vector such that

— —
+d x b==0and7-a =0, then |37|% is equal to:

Ql

r X
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Options:

A.

44

B.

54

C.

86

D.
132

Answer: A

Solution:

Given



G=VTi+ti—k  b=j+2k
and
Fxa+axb=0, F-a=0

We have to find |37|%

From

F

XxXa+axb=0

note that

a

x b

S

X

Ql
~

—(

This means 7 — b is parallel to G. Therefore,

r

—b+\a

for some scalar ).

Now use the condition

v

ca=0

Substitute 7* = b+ \a:

So,

b

ca+Aa-a)=0

Now calculate these dot products.

1.Find b-

b=(0,1,2), ~ a=(V7,1,-1)

Thus,
b-G=0-VT+1-1+2:(-1)=1-2=~1

2

a

.Finda - a

=T+ 12+ (12 =T41+1=9



7]
5

“Now, :
) P N



Hence, Option A.

Question25
— — oy
Let O be the origin, OP = a and OQ = b. If R is the point on OP
— —
such that OP = 50R, and M is the point such that OQ) = 5RM,

—
then PM is equal to :
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Options:
A.

3 (@ — 4b)
B.

16— 4a)
C.

L(=G +4b)
D.

(b4 44)
Answer: B

Solution:



—
OR_ OP @
I R
— 0Q 1
RM = —= = —
5 5
_>
—— =57 b
— — B
OM:a:
— — —
PM = OM — OP
_%
?—I—b —
5 a
%
. b-d4d
5
Question26

A A A % A A A
Leta — 25 + 37+ 3k and b = 67 + 37 + 3k. Then the square of the
area of the triangle with adjacent sides determined by the vectors

(26 + 3b) and (G = b) is :
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Options:
A.

450



900

1800

D.
2400

Answer: C

Solution:

G6=21+3j+3k  b=6i+3)+3k

We need the square of the area of the triangle whose adjacent sides are

26+3b and @ —b

For two adjacent sides 4 and v, area of triangle is

2|d x 9|

So, square of the area is

24 = 2(2i + 35 + 3k) = 4i + 65 + 6k

3b= 3(6i+ 35+ 3k) = 181+ 9 + 9k
Therefore,

% = 23 + 3b =22 + 15 + 15k

Now find v:
T=d-b=(2-6)i+(3~3)7+(3-3)k

Now compute u X U:

=4



Expanding,
UxU=4(15-0—15-0) —j(22-0 — 15 - (—4)) + k(22 -0 — 15 - (—4))
— 0z — 605 + 60k

So,

|4 x U= 0% + (—60)*+ 60? = 3600 + 3600 = 7200

Hence square of the area of the triangle is

% % 7200 = 1800

Therefore, the correct answer is

1800

So, Option C is correct.

Question27
A A .= JO RN .
Leta =41 — 5+ 3k, b = 10¢ 4+ 25 — k and a vector c be such that
= — -3Q
2(ax b) 4+ 3(b x ¢) =0.
Ifa-c= 15, then'c - (5 +5— 31%) is equal to :
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Options:
A.

-6



-3

Answer: B

Solution:

The unknown vector ¢ is represented in 3D: c=xi + y_;' + 2k

>
Cross product of 2 vectors @ and b :

N I L R
(axb)=|4 | =1| 38/ =-51+34)+18k..... (¢)
10 2| -1

PO
Cross product of 2 vectors b and ¢ :

5 AR A ; :
(Bxc)=[10| 2| 21| = (22 + y)i— (102 + 2)j + (10y = 22)k .. ... (i4)
x |y| =z

We know, 2(a x b) +3(b x ¢) =0
= 2(=51 + 347 + 18k) + 3{(2z + y)i — (102 + )7 + (10y — 2z)k} = 0
= (62 + 3y — 10)i + (68 — 30z — 3z)j+ (36 + 30y —62)k =0

As individual vector components of a null vector are zero.

r—5=6....P

10
y+2z:? ..... Py

10z+m=f;—8....P3

@) -(@)=15= (4 —j+3k)- (zi +yj+ 2k) =4z —y+32=15...... (iv)

Equation set (#¢7) is mathematically constructed to form a linear combination of 2 planes P; and P,
generating the 3 plane Ps :

r—5y+(A) (y+22) =L > A=5=>P +5P=PF;...... (v)

Equation (v) is conclusive in generating a family of planes { Py, P>, Ps} indicating infinite solutions for the
system equation (iii)

We need an auxiliary equation provided through (iv) to render an unique solution for the vector ¢ :



r—=5y =6 ... P

y+2z =L 0 P ....(vi)
dr—y+3z =15 .... P4

Equation (vi) can be solved using Determinants and Cramer's rule :

1|-510 1| =510
A=|0 1|12 « R3=R3—4R; =10 112/=-35 .....
4| -1 0 19 |3
6 —5]0
10
A= 2] 12
15| -113
R =R +5R
R;=R3;+ R»
% 10|10
=2 |1]2
2105
C1 S 0,
68
0 |5
1 10
3
="l | 1 =(8)-(5) = (&) -(10)=-70...... (viti)
3
55
3
1|6 |0 L[ 60
AU;D%QJR;Rj—lRJ—O% = 28
1153 0l—9|3
1'}=51 6 1| —5 G
A =)0 l% -+ R =R —4R = |0 %7
41 =115 0 19 —SJ.

Equations (vit), (viii), (ix) and (@) provides the solution to system equation (v) from Cramer's rule :

_ A, 70
=7 =~ 35

oAy 28 4
Y= A = 3= 75
g B 27 31

— A T 335 . 15



_4431-10 _
=480 — 5

Question28

Let c be the projection vector of b=\t 41%, A > 0, on the vector
G =1+ 2j+ 2k.If |G+ ¢| = 7, then the area of the parallelogram
formed by the vectors b and ¢ is :
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Answer: 16

Solution:

To find the projection vector ¢ of b=+ 4k (where A > 0) onto vector g = i + 27 + 2];:, we use the
formula for the projection of a vector:

i ()

Calculate the dot product b-a:

b-d=(Ni+4k)- (G+2j+2k)=A-14+4-2=X1+8

Calculate the magnitude of a:

G = VETEER - 5= 3

Now substitute to find ¢:

¢=(248)(i + 2 + 2k)

We know that the magnitude |a + ¢| = 7. Thus, substituting ¢ in this equation, we resolve it to find :
ld+é=T7= (A=14)

This indicates that A has a value of 4.

Next, calculating the area of the parallelogram formed by vectors b and ¢ involves finding the cross product

b ¢:

b= ditdk, 2= (12) (4 254 28) = (2)i+ (2)i+ (2)k



The cross product is:

Sl

X

ol

I
B ol >
O wloo >
> wloo X

Solving the determinant:

BXE:((%X4—OX%)2—(%><4—4><%)§'+(%><0—%><4)

b il
N——

= (%%+0§'+ (—%)l%)
Then, the magnitude is calculated as:
Bxal= ) 0+ (8 = (B () - B

= V28 — 10 3~ 16

Therefore, the area of the parallelogram formed by band &is 16.

Question29

A

- % ~ 7 ¢ ST Ve T
Leta=1i+j+k,b=2i+2j+ kandd = a x b.If cis a vector such
= oo 5 77
thata - c = |c|, ]c—2a\ — 8 and the angle between d and cis = Lo

%
then |10 — 3 b j + |d X 0]2 is equal to .
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Answer:. 6

Solution:



[~ 2a]* =8
lc|? + 4fa)®* — 4(a~c) =8
2+12—4c=38

Letb.c =x
4 = 36+ 32> — 20z
322—20z+32=0
322 — 122 — 8z +32=0
8
= —4
XL 3,

bc =—,4

8
3
8

b
€773

Now [10 — 3 b.¢| + |d x c|?
110 — 8] + (2)?
= 6 Ans.

Question30

Letd =i+ j+kb=3i+2j—k,
vector such thatd x d = b x d and
d, then [3Ad + ud)? is equal to

¢ = Aj + uk and d be a unit
¢ 1.

. d = 1. If & is perpendicular to
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Answer: 5



Solution:

Given the vectors @ = + j + k and b= 3i + 2 — k, along with ¢ = \j + puk, and d being a unit vector such
thatd x d=bxdandc-d = 1, we proceed as follows:

Determine d:

Since a X d = b x d, we have:

— ~

(a—b)xd=0
Thus, d is parallel to @ — b. Calculate:
G—b=(—2i+j+2k)

Therefore, we can express d as:

~

d=2i— 1j+ 2k

Solve for A and p:

Using the condition ¢ -d = 1:
Ao

Simplify to:

“A+2u=3 ..(1)

Since ¢ is perpendicular to a:
c-a=0

Which gives:

A+pu=0 =A=—pu

Substitute A = —p into equation (i):
p+2u=3 =3u=3 =pu=1
Therefore, A = —1.

Find |3)\d + ud|*:

Calculate:

3Ad 4 puc|> = 9X2|d|? + 2|2 +2-3-A-p-C-d
Substituting the determined values:

|d|2 = 1 (since d is a unit vector)

—

c-d=1
Thus:



—9(=1)2-1+12- (12412) +2-3-(=1)-1-1
—=94+2-6
=5

Hence, [3Ad + ué|? = 5.

Question31

Let&—%+2§'+i«6 3 —37+3kc=2i—j+2kanddbea

— —

vector such that b x d = éx d and @ - d = 4. Then |(d x d)|? is equal
to .
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Answer: 128

Solution:

Given Conditions :

The condition b x d = ¢ x d implies that (b — &) x d = 0.

This indicates that d is parallel to b—¢

Expressing b—é

Calculate b — & = (3i — 3] + 3k) — (28 — j + 2k) =i = 2j + k.
Express d:

Since d is parallel to b—¢ letd = \(i— 2] +k).

Using the condition @ - d=4:

Compute G -d = (i + 25+ k) - (A(i — 2]+ &)).

This simplifiesto A(1-1+2-(=2)+1-1) =X(1-4+1) = -2\
Set —2\ = 4, which gives A = —2,

Determine d using \:



Therefore, d = —2(i — 2 + k) = —2i + 45 — 2k.
Calculate @ x d-

Use the determinant form for the cross product:

- i 7k
axd="1 2 1
2 4 2

Calculate the determinant:

Fori: (2x —2) —(1x4)=—-4-4=-8

Forj: (—(1 x —2) = (1 x=2))=2—-2=0

Fork: (1x4) — (2% —2)=4+4=38

Thus, @ x d = —8i + 0 + 8k:

Calculate the magnitude squared:

Find [d x d|? = (—8)% 4 0% + 82 = 64 + 0 + 64 = 128

—

Therefore, |(a@ x d)|* = 128.

Question32

Let the three sides of a triangle ABC be given by the vectors
2t — J+k,7 — 37 — 5k and 37 — 47 — 4k. Let G be the centroid of the

o o -
triangle ABC. Then 6 | |AGJ*> + [BG|?> 4+ |[CG|? ] is equal to
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Answer: 164

Solution:



Assuming Vertex A to be origin

— ! %
A:a1:0
B=di+i=u=2i~j+k
C=da1+0=0=3i—4j — 4k
One solving
e N AN = 2 o 2 " . .
A=0,B=2i—j5+kand C = 3i — 45 — 4k, are the position vector of vertices AB and C respectively.
G:§(A+B+C’):§(0+B+C):§(B+C’)

=~ Ba Ha .
=G=—i—-j—

3" 3’

-

9 9 9 9
— . .
BC=G-B
B=2~j+k
— 1\3 2\2 1 5 41
BG*= (= o A=y 2 g2 pqo 2
|1BG <3>+<3>+ o Tt 9 T 9
_> - -
CG=G-C

— 4\?2 7\ 2 16 49 65 65 81 146
CG =5 o e = - —_— = — = — —_— = -
(3)+(3)+9 R . :
— — —
6 [ [AG? + |BGP2+|CG?| =6 (32 + 4 + 1) =6 26 —164
Question33

Let G and b be two unit vectors such that the angle between them is

T AfAd + 2b and 3G — \b are perpendicular to each other, then the
number of values of )\ in [—1, 3] is :
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Options:

Al



B.3
C.2
D.0

Answer: D

Solution:

We are given two unit vectors @ and b with an angle of - between them. This means:

Ql

G-a=b-b=1 (since they are unit vectors)

S

a -

Q

T 1
OSg—2

We need to find the number of values of X in the interval [—1, 3] for which the vectors AG + 25 and 3G — \b
are perpendicular, meaning their dot product is zero.

Here’s how to solve the problem step by step:

Set up the perpendicular condition by equating the dot product to zero:
(AG + 2b) - (36 — Ab) = 0.

Expand the dot product using the distributive property:

(MG +2b)- (3G — Ab) = X-3(G-a) — A2(d-b) +2-3(b-a) — 2X(b - b)

1 1
:3)\—)\2<5)+6(§>—2A

2
:3)\—%4-3—2)\.

Simplify the expression:
3\ —2) =),
so the equation becomes:
— & 13=0.
Multiply the entire equation by 2 to eliminate the fraction:
2\ — A2 46 =0,
which can be rearranged as:
—A242X+6 = 0.
Multiply both sides by -1 to get a standard quadratic form:
A2 -2\ —6=0.

Solve the quadratic equation using the quadratic formula:



N — 2% (-22-41-(-6) _ 24v2524 _ 24v28
2 2 2

Notice that:

V28 = 2V/7,

thus:

X="220 i1y /7.

Evaluate the solutions numerically:

A=14 /7~ 1+ 2:6458 ~ 3.6458,

A=1+V7~1~ 26458 ~ —1.6458.

Check if the solutions are in the interval [—1, 3]:

1 ++/7 ~ 3.6458 is greater than 3.

1 — /7.~ ~1.6458 is less than -1.

Since neither value lies within the interval [—1, 3], there‘are no valid values of A in that interval.
Therefore, the number of values of A in the interval [—1, 3] is:

0

Question34

Let the arc AC of a circle subtend a right angle at the centre O. If

the point B on the arc AC, divides the arc AC such that

— = —

length of arcAB 1 .
lengthof  arcBC _ 5° and OC = aOA + OB, then

a+ v/2(1/3 — 1)B1is equal to
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Options:

A. 23

B. 5v/3



C.24+3
D.2 -3
Answer: D

Solution:

aal+ fb....(1)
— aa- a+5_>3>
a+ﬁcosl5 .. (2)

g
(1):>b T=oa- b+ﬁb

= cos75° = acos15’ +....(3)
(2)&(3) = cos 75° = —ﬂcos2 15°+ B

%
C=x
e
a.c
0=

cos75° .1 2v/2
sin?15° . sin15° /3.1
— cos 15° —(v/3+1)
sinl5° (v/3-1)
C= _(\/§+1)?+( 2V )?
(V3 -1) V3 -1

(2)=a=

Now

(41 | VANEZ1)-2v3
a—}—\/—(\/g 1)p= (\/§—1) + J3o1




_ (341
2

~ —3-1-2V3+8

< 2

—2-1/3

+4

Question35

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

ABCD be i + 2j + E,i + 35 _ 2k and 27 + 7— k respectively. The
altitude from the vertex D to the opposite face ABC meets the
median line segment through A of the triangle ABC at the point .

If the length of AD is ﬂTTO and the volume of the tetrahedron is

—g/o_;, then the position vector of E is
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Options:

A L7+ 12] + k)

B. 4 (71 + 4j + 3k)

C. 1121+ 125 + k)

D. L+ 45+ 7k)

Answer: A

Solution:



Al2.15 Ci2.0,-1)
E 3 3
52 3
B(1,3.-2)

2 G5
Area of AABC = 1|AB xAC|
= 1|51+ 3]+ k| = $v35
volume of tetrahedron

1 v 805

= — X Basearea X h= ——

6/2
1 1
—><—\/35><h:\/L0_5
3 2 6v/2
B2
2

2 2 2 13 . 13
AE’=AD’ -DE?’= £ - AE=,/1

— A
AF — (AR [ 122K
V26

- [13 [i-5k

18\ 26
~f13 fi—>5k) i-5k
“V 18 V26 | 6

Bk . . 1 i
P.V.ofE:1T+i+2j+k:E(7i+12j+k)

Question36

Let the point A divide the line segment joining the points
P(—1,—1,2) and Q(5, 5, 10) internally in the ratio r : 1(r >0).If O



= > =
is the origin and (OQ - OA) — 1 |OP x OA\2 10, then the value of

ris:
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Options:
A VT
B. 14
C.7
D.3

Answer: C

Solution:

_ 5r—1 5r—1 10r+2
r+1"r+1" r+1

S, 5B 28K

(0G - 0A) — [OP X OAF

— —
0Q-0A =

=10 ...(1)

10
15r +1
A+l

2

O Al?

P =

] X OA| Cr1)? (800)
so by equation (1)
72(800)

0 1
15 1) = — =
(157 +1) 5 (r+1)2

r+1
212~ 14r =0
r="T71#0

Question37

Letd =7+ 2] + 3k b =3+ j— k and & be three vectors such that ¢
is coplanar with & and b. If the vector C is perpendicular to b and

—

d - ¢ = b, then |¢l is equal to
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Options:

11

Ay JAL
1

B. 3%
C.18
D. 16

Answer: A

Solution:

SN\
— A(11a — 2 b) = A(11i + 22j+ 33k — 6i — 2j + 2Kk)
— A(5i+ 20j + 35k)
= BA(51 + 4j + 7k)

:Given?-?:5
1
=5X1+84+21)=5=\= —
(1+8+21) o
1
= 0= < (i+ 4§+ 7K)
m_\/1+16+49_\/i
4 6 “V e

Question38

R \% " 7 N N
Leta=3i—j+2k b=ax (i—2k andc

R, — ~ — .
projection of c — 2jona s :
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Options:
A.2V7
B. 3/7
C.V14
D. 2V/14

Answer: D

Solution:

E):?x (i-— 3k)

j k
-1 2
0 -2

=21+ 8] +k

i
3
1
Cibxk=8i-%
2] =814
Projection of (i — 27) on @

(8,—4,0) - (3,—1,2)

— N oA

(c—2j)-a= N
28

Yriaads

Question39

Let the position vectors of three vertices of a triangle be
4p + q — 37, —5p + ¢+ 27 and 2p — G + 27. If the position vectors of

the orthocenter and the circumcenter of the triangle are W and

ap + Bq + 7 respectively, then o + 25 + 57 is equal to :
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Options:

A. 4



B.3
C.1
D.6

Answer: B
Solution:

We know that,

- = —
p+q-+r

4
C( circum centre) a?—l— ,Ba>+ fy?
= =
p+q-+r

3

O (orthocentre)

C (centroid) =

by relation

D —
PAGET 5G>T
= 2(ap + fq + 1) + 29 _3<p q )

4

= 8(ap + A4 +91) =3B + q+1)
= 8a=3,8=3,8y=3
3 3 3
§7B—§7’7_ §
Soa+284 3y
3 6 15 24

I T Sk

Question40

Let A, B, C be three points in xy-plane, whose position vector are

given by /3¢ + 7,7 +4/3j and a2 + (1 — @) respectively with

respect to the origin O . If the distance of the point C from the line
—5 —

bisecting the angle between the vectors OA and OB is \/_ , then the

sum of all the possible values of a is :



JEE Main 2025 (Online) 28th January Evening Shift
Options:

A.

2

B.

0

C.

D.

1

Answer: D
Solution:

Equation of angle bisector : x —y = 0

a(l—a)| 9
V2 | vz

Sum =5+ (=4)=1

=a=5or — 4

Question41

If the components of a = ai + B}' o+ 7]% along and perpendicular to
b= 3i+ j — k respectively, are %(3’2 +j—k)and

ﬁ(—éﬁ — 57— 17]::), then o + 5% + 2 is equal to :

JEE Main 2025 (Online) 28th January Evening Shift
Options:

A.



16

B.

23

C.

26

D.
18

Answer: C
Solution:

let
%
?11 = component ofgalong b

— — . Y
a; = component of a perpendicular to b

= G =B

= %(—4% — 5j — 17Kk)

'.'32:11—1-?1

A= %(?ﬁﬁ — k) %(—41 — 5j.= 17k)
44. 11, 33.
EETRAETENT]

a=4i+j-3k

a=4" B=1 ~y=-3

2R+ =16+14+9=26

Question42

Letd = 2i — j + 3k, b=3i— 57 + k and ¢ be a vector such that
Gdxé=axb=2¢xband (d+ ¢)-(b+¢) = 168. Then the
maximum value of |¢]* is :

JEE Main 2025 (Online) 29th January Morning Shift



Options:
A.

77

B.

154

308

D.
462

Answer: C

Solution:

c]?= A%(25 + 36 + 16)
[c]? = 772
. e
@+¢)- (b+c) =168

o, —

a-b+a-c+c- b+[d?=168
%

144 ¢+ (a+b) + 77X = 168
using equation (1)
A5~ 6] +4k|? + 77A% = 154
TIN+TTIA2 =~ 154 =0
MNEA—2=0
A==-21

.*. Maximum value of [c]? occurs when A = —2



[c]2 = 77\
=77 x4
— 308

Question43

Letd =i+ 25+ k and b= 2i + 7 + 3k. Let

Li:T=(—i+2j+k)+rg e RandLy:T= G+ k) +ubpcR
be two lines. If the line L3 passes through the point of intersection of
L; and L, and is parallel to a + b, then L3 passes through the point :

JEE Main 2025 (Online) 29th January Morning Shift
Options:
A.

(=1,-1,1)
(2,8,5)

(8,26,12)
D.
(5,17, 4)

Answer: C
Solution:

LiiT=(=i+2+k)+ AG+2] + k)
T=(A—Dit2X+Dj+ A+ 1k
Ly: 7= (J+k) + u(2 + 7j + 3k)
=7 = 2pd + (14 7] + (1 + 3p)k

For point of intersection equating respective components



= A-1=24 ... (1)
2A+1) =147y ... )
A+1=143u ...(3)
We get
= A=3and p =1

- 7 ? 0 i
=a+b=3i+9j+4k
Ls:T =2+ 8 +4k + o(31 + 9] + 4k)
Fora = 2,7 = 8i 4 26] + 12k

Question44

Let a be a unit vector perpendicular to the vectors b=1i— 23 + 3k
and ¢ = 27 + 33' — 'k, and a makes an angle of cos ! (— %) with the

vector 7 + 3 + k. If G makes an angle of 3 with the vector i+ a}' + l%,
then the value of a is:

JEE Main 2025 (Online) 29th January Evening Shift

Options:

Answer: C

Solution:



Let7:1 j+§
i
1

— bk
b x ¢ = —2.3
2 .3 -1
= —Ti4+7)+ Tk
I TR
~ i—j—k fiJerrlA{
Now a = 7 r 7
{ 2
L = A =
. 1-1-1 —1 . —14+1+1 1
cos@:('l_)V = — = cosf = 2V — tot O (rejected)
SN EE R v ] ’
-
= 4=
V3
Now cos a-(i+aj+k
3 Vit+ai+l
1 l—-a-1
= —
2 V3vVa2+2
3
:>§ a?+2=—-a (a<0)
3a% + 6 = 4a’
=a=—V6
Question45

If a’is a nonzero vector such that its projections on the vectors
2 — 3 + 2k, i+ 23 — 2k and k are equal, then a unit vector along?is

JEE Main 2025 (Online) 2nd April Morning Shift
Options:

A. 1—5( 71497 + 5k)

7



1 o ~ 7
C. ﬁ(h + 95 — 5k)

D. —=(Ti + 9] + 5k)

Answer:'D

Solution:

Projection of @ on U

a-(21—j+2k) a-k a-(G+25—2k)
3 ST 3

=a-(2—j—k)=0anda- (i +2j—5k) =0
=a L (2 —j—k)and (i+2j— 5k)
= d||(26—j — k) x (i + 27 — 5k)
S
2 -1 =1
1 -2 -5

=d=+k — +k(7i 4 97 — 5k)

1 e X
= Unit vector will be —— (72 + 95 + 5k)
V155

Question46

— o on A ~ —
Leta=2:—35+k, b=23i+ 25+ 5k and a vector c be such that

(@—7) xb=-18 —3j+12kand G - &= 3. If b x ¢ = d, then |g - d|
is equal to :

JEE Main 2025 (Online) 2nd April Evening Shift
Options:

A. 15

B. 18

C.12

D.9

Answer: A



Solution:

To solve the problem, we start with the given equation:
(@ — &) x'b = ~18i — 3] + 12k.
Expanding this, we have:

x b= —18; =37 + 12k.

ol

axb—
Letd =Zxb. Substituting this into the equation, we get:
G xb+d=—18i — 35+ 12k.

Now, we take the dot product of both sides with a:

—

a-(@xb)+a-d=a-(—18i— 35+ 12k).

Since the dot product a - (@ x B) is zero (the dot product of any vector with the cross product of itself with
another vector is zero), we have:

d-d=-36+9+12=—15.
Thus, the magnitude of a - dis:

-

@-d| = 15.

Questiond7

Consider two vectorst = 37 — jand ¥ = 21 + 7 — Ak, X > 0. The

XN\ —
angle between them is given by cos™! (ﬁ) Let v = v; 4 v9, Where

2v/7

— . — % . . —
v1 is parallel to u and vy is perpendicular to u. Then the value

%2 2

vi| =+ |vs| is equalto

JEE Main 2025 (Online) 4th April Morning Shift
Options:
A Z

B %



C. 10
D. 14

Answer:'D

Solution:

U0 = |ul-|v|]-cosf
—— 5
= 6—1=110-4/5+ A%: V5
2V/7
— 1
= 1=v2-V/5+ A ——
24/7

=14=5+ )2
=>A\=9

Questiond8

Let the angle 6,0 < 6 < - between two unit vectors a and b be
sin~* (@) . If the vector ¢ = 3G+ 6b + 9(a x b), then the value of

9(2-a) —3(¢-b)is



JEE Main 2025 (Online) 7th April Morning Shift
Options:

A.31

B. 29

C. 24

D. 27

Answer: B

Solution:

To solve the problem, we begin by examining the vector ¢ = 3@ + 6b + 9(a. x b).

Let's calculate:

¢-a=3+6(a-b).

¢-b=3(a-b) +86.

We need to find the value of 9(¢-a) — 3(¢ - I;)
Substituting the expressions, we get:

9(¢-a) = 9(3+ 6a - b) = 27 + 54(a - b)

3(¢-b) =3(3a-b+6) =9a-b+ 18

Therefore,

9(¢+a) — 3(¢-b) = (27 + 54(a - b)) — (9a- b+ 18)
Simplifying,

~ A

=27 — 18+ 54(a - b) — 9(a<b)

A

=94 45(a - b)

Given sinf = —\/gi, and knowing that for unit vectors cosf = a - b, we use the identity

(cosf)? = 1.— (sin 6)*:



Thus, a - b= %.
Substitute back into the equation:
9445 x 5 =9+20=29

Therefore, the value is 29.

Question49

Let G and b be the vectors of the same magnitude such that

G+b|+]a—b 5 a+b .
a0+ B| = /2 4+ 1. Then 2L s ;
a

laf?

JEE Main 2025 (Online) 7th April Evening Shift
Options:
A.

2+44/2
2+4+/2

44242

D.

1++2
Answer: A

Solution:

latb|+la-b| - /3
la+b|—|a—b] \/2 +1

Apply componendo and dividendo



20a+b V2+2
2a—b 2
= |[a+b|=(1+v2)]a—Db|
= [a+b/*=(3+2v2)a—b|?
= 2@+ 25 b= (3+2V2) <2|5\2 . 25-3)

= 20a(2+2v2) = 2a- b(4 + 2V?2)
a-b 2422 1

:} — — — —
|al 4+2v2 V2

Now

|a+ b2 b2 2a-b
—x > 1+ & N
af? al>  [al?

:1+1+2<%) =2+/2

2

Questions0

Letd = i+ 2j + k and b = 2i 4 j — k. Let ¢ be a unit vector in the

plane of the vectors d and b and be perpendicular to da. Then such a
vector C is:

JEE Main 2025 (Online) 8th April Evening Shift

Options:
A.

i k)
B.

(G 2h)
C.

@ —j+k)



L_A’ "._A
=i+ —k)

Answer: A

Solution:

Let vector 7 in plane of a&b = K (@ -+ )\Z)
i e

0
_>
-a:

_>
= K{@+\b)-a=0

_>
—~a-a+Xb-a=0
= 6+ A\3)=0
= A= -2

= = (=314 3k)

Unit vector — &+ ﬁ%j;kl

Questions1

Let2=i+2i+k, b= 3(?—f+k). Let < be the vector such that

—

Tx¢=%and7-¢=3.Then - ((¢x¥)=b-7) is equal to :
[27-Jan-2024 Shift 1]

Options:

A.32

B. 24

C. 20

D. 36

Answer: B



Solution:

— _}} —_ T = —
a (cxb._a b —a- ¢ cooeeennen. I[I}
: — s
oIVEn g X ¢ = b
=?*'[_a}><?|"?=F'F='?|E=2T
— ) — —sy 7
— .(cxb]=[?? b = G¥e) b =27 .l (ii)
Now 2 b =3<6+3=0.....c0. (iii)

By (i), (i), (iii) & (iv)
27~0-3=24

Questions2

The least positive integral value of a, for which the angle between the

vectors ai—2j + 2k and ai + 20 —2K is acute, is.
[27-Jan-2024 Shift 1]

Answer: 5

Solution:



M M Fi) M FaY Fat
lai — 2§ +2k) - laj +20] ~2k)

cos =
Vi +a+a Vol +40+4

a2—4a—4

V2 +8 1562 +4

cos =

> o —4g—4>0

o —da+4>8

=(@=2Y>8

= a—2>2V2 or a—2<-2V2
a>2+2V2 or a<2-2V2

¢ € (—=0. —0.82) U (4.82, =)

Least positive integral value of o = 5

QuestionS3

Let @, b and ¢ be three non-zero vectors such that > and < are non-
collinear .if 2+ 5b is collinear with <, b + 6¢ is collinear with = and
@ +ob+pc =0, then o+pis equal to

[29-Jan-2024 Shift 1]
Options:

A. 35

B. 30

C.-30

D.-25

Answer: A



@ Sh=AT
b+6c=pa
Eliminating &
1?_5E}= 6 o F 1?
A
= _5—1_.,&=—3n
a=5, =30
Question34

Let OA =@, 0B =123 +4b and 0C = b, where O is the origin. If S is

the parallelogram with adjacent sides OA and OC, then

area of the quadrilateral OABC is eqllal to
area of S

[29-Jan-2024 Shift 2]

Options:
A.6

B. 10
C.7

D. 8

Answer: D

Solution:



Area of parallelogram, S= 4 * ?
Area of quadrilateral = Area(/AOAB)+ Area(AOBC)

— %{ ax (127 +4p )+ x (1274 1

=82 xp)

Question55

Let OA =, 0B =127 +4b and OC = b, where O is the origin. If S is
the parallelogram with adjacent sides OA and OC, then

area of the quadrilateral OABC is eqllal to
area of S

[29-Jan-2024 Shift 2]

Options:
A.6
B. 10

C.7



D.8

Answer: D

Question56
Let @ = ai? + azf + a31A< and b = bl? + bzf + b3lA< be two vectors such that

Z[=1;7 - v =2 and |3)| =4, If?=2(?><§) ~3b, then the angle
between b and © is equal to :

[30-Jan-2024 Shift 1]

Options:

Acos1 23

v

bl

-1

Nlél

|

C. cos

-1
D. cos

(
B.cosl( Ji)
-

(

W [

)

Answer: C

Solution:



—

Bl=4,3-p =2

Given | 7| =1.

— —

27 B) 30

—3
c

Dot product with "a on both sides

— =

c.a="06.... (1)
_}
Dot product with & on both sides

.,
b.c =48 ....(2)

o T=4ax b F+op
TR =alla? 16 P=(a-5)7] +ol % P

S 1 = 4[(1)(4) — (4] +9(16)
T P =4[12]+144
T P =48+144
e I =192
- —
~eosf= i c
ey
~cosf= —48
V102 .4
—48
~cosff= ———
33 4
-3
Leosf= ——
2v3
~cosf= %z}é‘=cns_1( —TVE)



Questions7

Let a unit vector v=x"i + yj +zk make angles 7, % and 23—“ with the

29
A A .
vectors V‘1+ \/5 k, VzJ + ( k and —1+ 5 respectively. If
N A 2
Vo= %1+ TJ+ V‘ ,then ‘u—vl is equal to

[29-Jan-2024 Shift 2]

Options:

11
A. 5

5
B. =
C.9
D.7

Answer: B

Solution:

Pl

. ~ s Al
Unit vector u=x1 +y; +zk

—:r_]"“_l_ E—} ]"‘+1E
PiT i AR
Pa_x/— Vr—.l

Now angle between u and ?1 =

b | H



P X Z

G =0 =+ Z =g
P1 2 S

=2X+zZ2=0 i, (1)

Angle between 1 and 5}2:%{

L p— ) — | T

U: py= ulr| pa cos -

Angle between y and ;= %’T
M — Y —*
us p3Tu| psgcos
X 4 - -1
= —+t—= —=2xty= —
V2 vz 2 V2

2 2
. A 1A 1
Thusﬁ 3 1+t —=k— —
V2. 2T W2
S VR
u— ‘\/2_1 _1/2__]

Questions8



Let A(2, 3, 5) and C(—3, 4, —2) be opposite vertices of a

parallelogram ABCD if the diagonal BD =i +2j + 3k then the area of
the parallelogram is equal to
[30-Jan-2024 Shift 1]

Options:

A. HNa10

2
B. 2\474
C. 2586

D. 5N306

1
2
Answer: B

Solution:

— —
Area = AC*BD

Y M i
= 2|F17i-sj k| = JvaTa

Question59

Let =i4a+ B1A<, o, p € R. Let a vector © be such that the angle
— —12 —

between 2 and ® is 7 and | b ‘ =6, If @ - b =32, then the value of

(0 +B%)|2 x v|*is equal to
[30-Jan-2024 Shift 2]

Options:



A.90

B. 75

C.95

D. 85

Answer: A

Solution:
? *=6:a 'F:cos 8=3v2
a ? 2 cos’h=18
al=6

Also 1+a2+ﬁ2=6
a?'-'—ﬁz =35
to find
@2+ 31 Psin’e
1
=5)6)6)( 3)

=00

Question60

Let < and ® be two vectors such that ‘?| =1 and ’? x| =2, Then

| (? X E’) N ?‘2 is equal to
[30-Jan-2024 Shift 2]

Options:
A.3

B.5



C.1

D. 4
Answer: B
Solution:

- —
b =1& al=2

oy

N
b
(b)) 5=% -(3x7)=0

b™> a. R

—F — |— _4 4 —* 5

I(bxa}—bF:b*‘alé""br

=4+1=5

Question61

Let @ =3i+j—2k b =4i+j+7k and < =i—3i+4kbe three
vectors. If a vectors 7 satisfies p x b = ¢ x b and p - 2 =0, then

P (?—f—ﬁ) is equal to
[31-Jan-2024 Shift 1]
Options:

A. 24

B. 36

C.28

D. 32

Answer: D

Solution:



Y

ra ra
=315 - 11] - 52k
so, 7 - li-j<k)
= 31411452

=32

Question62

b|=4and 7 =2.If

= (2? X K) — 3% and the angle between b and < is o, then 192sin 24

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

Let @ and ® be two vectors such that |3 =1,

Answer: 48

Solution:



5 — -
xb )b -3
‘bl {c|cosa=—3 bl

clcosa=—-12, as |[b| =4

= 64x f_l+ 144 =192

c |2 costa = 144
192cos’a = 144

192sin o = 48

Question63

N
b

=2i—7+3kand < be a vector such that

) +24i ~6k and (¥ =v +1) - ¥ = =3. Then

Let @ =3i 42 +k,

(247%) xT=2(3x
is equal to
[31-Jan-2024 Shift 2]

<f

-l

Answer: 38

Solution:



l:_,,—} A A

w+b)x =207 %b) +24] -6k

Fat fa

(55 + +ak) x T =2(75 - 7] - 1) +24j - 6k

Y N
ik
4

fa M s
1 =14 + 10j — 20k

h e

X vV Z

M i ™ M i i
= i(z—4y)~ j(5z—4x) + k(5y —x) =141 +10; 20k
z— 4y =14, 4x -~ 52=10, 5y —x=-20
(a=b+1)- ¢ =—3

(2i+35-2%). T

2i+3j—2k) T =-3

? =25+9+4=38

Question64

N N A

Let?=—5?+f—3f<,?=?+2§—4ﬁand?= (((_a’x?) xi) xi) X i,

Then < - (—?+f+12) is equal to
[1-Feb-2024 Shift 1]

Options:
A.-12
B.-10
C.-13
D.-15

Answer: A

Solution:



b =i+2j —4k
@xp)xi=12 ) % 1)a
-—5b -4

= (11 +235) ) 5
Y Fa ey

= f11k+ 23}'} e

= (117 -23%)

M s A

7S5+ =n=23=-12

Question65

Consider a AABC where A(1, 2, 3),, B(—2, 8, 0) and C(3, 6, 7). If the
angle bisector of ZBAC meets the line BC at D, then the length of the

projection of the vector AD on the vector AC is:
[1-Feb-2024 Shift 2]

Options:
A SL
2438

8

B.

39
C. m

D. V19
Answer: A

Solution:



A(1,3,2)

B D C(3.6.7)
(-2, 8,.0) "1 -7
—. 7.~
2,2}
A(1, 3,2); B(-2, 8, 0); C3,6,7);
e d VAN A AN
AC=2i+3j +5k
AB=19+25+4 =138
AC=v4+9-25—-38

o N3N | WEATPRANA
= _i—-4;i— 2k = ~l1-8i=3
AD F1 4] 21{ 2(1 ] k)

. . —> —>
Length of projection of AD on AC

- —
AD-AC‘ 37

el |20
Question66

Let ?=?+f+f<, b==1—8j+2k and ?=4?+c23+c31§be three
vectors such that b x @ = © x @ If the angle between the vector ©
and the vector 3i + 4 +k is 0 , then the greatest integer less than or

equal to tan’0 is :
[1-Feb-2024 Shift 2]

Answer: 38

Solution:



A A /\)

N A VAN
—i=8j+2k= (4i+c2j+c3k) +x(i+j+k
Atd=—-1=>A=-5
Atc,==8=>c,=-3
x+c3=2:>c3=7

T =4i-3)+7k

cosfo 1271247 07 7
V26 - V74« \26-V74 2V481
tan0 = 625x%x3
49
[tan’0] = 38
Question67

Let @, b and © be three non-zero non-coplanar vectors. Let the
position vectors of four points A, B, C and D be

T=b+7T, AT=30+4¢,=T+2b 37 and 27 =45+ 67
respectively. If 1:1)3, AC and AD are coplanar, then A is :

Official Ans. by NTA
[29-Jan-2023 Shift 1]

Answer: 2

Solution:

AB=(L-1)a-2b+3c
AC=2a+3b—-4c

AD=a—3E+SC

A—1 =23
-2 3 -4 |=0

1 -3 5

= (= D(I5=12)+2(<10+4) +3(6=3) = 0
SA-1)=1=>r=2




Question68

Let T=i—j—2Kk V=2i+i—k v-¥=2 and" X
U - W is equal to
[24-Jan-2023 Shift 1]
Options:
Al

3
B. %
C.2

2

Answer: A

Solution:

—

L,~1,-2),vV=02,1,-1),vV - w=2

Taking dot with w in (1)
ﬁ

W (VW) =0 - WAV - W
=>0="u-w+2A

Taking dot with v in (1)

- (> > - — - —
V‘(VXW)zu'V-l-?uV v
=20=02-1+2)+NM06)
o1

2

SU-w=-2=1

Question69

Let « =4i+3i+5kand b =i+ 2i =4k, Let El be parallel to < and Fz

be perpendicular to W If B = _[;1 + Ez’ then the value of

56, - (T+745) is
[24-Jan-2023 Shift 2]



Options:
A6
B. 11
C.7
D.9

Answer: C

Solution:

— —
Let B,=ra

— - —
NOW[32=[3—[31

A A A A AA
z(i+2j—4k)—k(4i+3j+5k)

A A A

=(1-40)i+(2-30)j=(Br+4)k
- -
B, a=0
=4(1 - 40 +3(2-30) — 5(5A+4) =0

=4—-16a+6—9A—25L—-20=0
=>50L=-10

o (14 (e 3ot

A AA
Y 9. 13

= Zi+ —j—-3k
B, <)

)}

— N N N
5B,=9i+13j-15k
)

5B, \i+]j+k)=9+13-15=7

Question70
Let® =i+2i+A, b=3i—5—dk @.-¢=7,
2b-T443=0,3 x< =1 x<, Then ?-§|isequalt0

[24-Jan-2023 Shift 2]



Answer: 8

Solution:

=7 gives 2%+ 12 =Tu
—— 42—3 gives 412 +82 = 43y

Question71

The vector @ = —i +2j +k is rotated through a right angle, passing
through the y-axis in its way and the resulting vector is . Then the
projection of 3% +V2 b on = 5i + 4] + 3k s

[25-Jan-2023 Shift 1]

Options:

A3\

B.1

C.\g

D.2V3

Answer: A

Solution:

b =12 x (2 x])
=

N A N
— =25 =2j +2%)



.
‘b\=

(k = \/LE rejected b makes acute angle with y axis )

2l = \/_k‘:x j:—

= 2(-i=5 4k

Question72
Let @, b and < be three non zero vectors such that b - © = 0 and

= —
aX(bX

ol

)= ?—g. Ifgbeavectorsuchthat§°?=7°§,then

(7 x%) - (e x)is equal to
[25-Jan-2023 Shift 1]

Options:

A.

AW

1
B'E

1
C.—3

1
D'Z

Answer: D

Solution:



Question73

If the four points, whose position vectors are

3i— 4+ 21A<, i+2) - ﬁ, —2i—j+3k and5i—2aj+4kare coplanar, then
a is equal to

[25-dJan-2023 Shift 2]

Options:

73
A. '

107
B. 7

Bk
C. 77

107
D. X7

Answer: A

Solution:

LetA:(3,-4,2)
C:(-2,-1,3)
B: (1,2,-1) D: (5 —2a,4)
A, B, C, D are coplanar points, then

1-3 2+4 —-1-2

> | -2-3 -1+4 3-2 =0
5—~3 —20+4 4-2
73

= = —

17

Question74



Leta=—i—j+ka-b=1andaxb=i—i,Then 2 —6b is equal to

[25-Jan-2023 Shift 2]
Options:

A3li-i-k)
B.3(i45 +k)
c.3li-7+k)

D3 +i %)
Answer: B

Solution:

Txb=li-j)

Taking cross product with 2"
—> A A
= ?X(?Xb)—?x(l ])

—> AN A

)b =42k

(??)?—(*

N
-3b = +2k

LU vy

Question75

If the vectors = = )ﬁ+uf+4f<, b =-2i+4j—2kand < =2i+3j +kare
coplanar and the projection of @ on the vector b is V54 units, then

the sum of all possible values of A+ is equal to
[29-Jan-2023 Shift 1]

Options:
A.0

B. 6



C.24
D. 18

Answer:. C

Solution:

A op 4
-2 4 -2
2 3.1
M10)—p(2)+4(-14)=0
10A—2n =56
Sh=u=28...(1)

a_-)b :@

b

~2h+4u—8/24 =54
—2x+4u—-8=v54x%x24..(2)
By solving equation (1) & (2)
SA+tu=24

=0

Question76

Let @, b and < be three non-zero non-coplanar vectors. Let the
position vectors of four points A, B, C and D be

ZT—b+7T, Aa—3b+4C, -7 +2bv—-3Tand 27 —4b +6¢
respectively. If AB, AC and AD are coplanar, then A is :

Official Ans. by NTA
[29-Jan-2023 Shift 1]

Answer: 2

Solution:

AB=(L-1)a~2b+ 3¢
AC=2a+3b-4c



AD =a~3b+5c

=1 -2 3
2 3 -4 |=0
1 =3 .5

= (W= 1)(15=12)+2(-10+4) +3(6—3) =0
SA-1)=1>r=2

Question77

Let @ =4 + 3? and b =3i— 4? + 5k and < is a vector such that

< (?x?)+25=0,?- ( i+ i+ 1A<) 4 and projection of < on @ is 1,

then the projection of < on b equals :
[29-Jan-2023 Shift 2]

Options:

A =

<
N I

1
B.g

D. 2

Answer: A

Solution:

axb—lsl—zoj—zsk
AN

Let ¢ =x1+yJ+Zk

= 15x—20y-25z+25=0
= 3x—-4y—-5z=-5
Alsox+y+z=4

- —

and a =1=>4x+3y=5
q
2
AN AN A\
= ¢ =2i—j+3k
. — -
Projection of ¢ or b =

[\

5

S
S

5



Question78

7AN N AN A VAN AN AN A —> —> —_—>
Ifa=i4+2k b=i4+j4k c=Ti—3k+4k T x b+bx<c=0and
pA

v+ a=0then T - < is equal to :
[29-Jan-2023 Shift 2]

Options:

A. 34

B. 12

C. 36

D. 30

Answer: A

Solution:

—
r




Question79

If =, b, < are three non-zero vectors and 5 is a unit vector
perpendicular to < such that © =ab — &, (¢ #0) and b - < =12, then

< x (?X?H is equal to :
[30-Jan-2023 Shift 1]

Options:

A. 15

B.9

C. 12

D.6

Answer: C

Solution:

ALT @ =ab-n

b-T=12

z - T=abd)-7-7

2 -T=al® -0
Tx@<vIHT- T - (T 7)o
e D) w-al6-T) b
(T B )[Z=ub

=12 (|7})

=12x1

=12

Question80
Leth€ER, @ =Ai+2i =3k b=1i—Aj+2k

—

1t ((2+5)x(2x5))x(2=7) =81 - 40} — 24 ; then



|k(? +v) x (7 -%) ‘2 is equal to
[30-Jan-2023 Shift 2]

Options:
A. 140
B. 132
C. 144
D. 136
Answer: A
Solution:
— A A A
a=Xit+t2j-3k
—> A A A
b=i-Aj+2k
> (o -2 xl(T+o)x (T xD)) =871-40] 24k
S ((Z-5) - (T+0))(@xb)=87-40j-24%
58 Txb)=80-407-24k

A AN A

- i ] k

NOW,?Xb = A2 =3

1 -A 2

> A=
A A
a=1t2j-3k
g A\ A A
b=1i—-j+2k
— A A A —> A A
>a+b=2i+j-k a-b=3j-5k
A /\ 1/2
— — L A A A
ST+ ) (@=B)=1] 5 | 41 | =27+10j+6k
0.3 -5

. required answer =4+ 100+36 = 140

Question81



Let @ and ® be two vectors. Let |7| = 1,’?‘ =4and @b =2.1f

¢ = (2? X K) —3b, then the value of b -  is
[30-Jan-2023 Shift 2]

Options:
A. 24

B. —48

C. -84

D. —-60
Answer: B

Solution:

Question82

Let2=2i+4+ j+ k and b and < be two nonzero vectors such that

.
24+ b—-7

4+ b+ and b . < = 0. Consider the following two

statement:

(A) |7 + <[> 7| for all & € R.
(B) @ and ¢ are always parallel
[31-Jan-2023 Shift 1]

Options:
A. only (B) is correct
B. neither (A) nor (B) is correct

C. only (A) is correct



D. both (A)and (B) are correct.

Answer:C

Solution:

+ c

a a
2% b#2b - TH2T T =27
473 - 0
B is incorrect

FEy =Y

A’ >0
True VA € R (A) is correct.

lolo)
N+ +

Question83

Let @ and © be two vector such that || = V14, ?’ =6 and

—

2 2
@ X b| =\/48. Then (?- b) is equal to
[31-Jan-2023 Shift 1]

Answer:36

Solution:

[Zh= vz ol= 6 |7 x v |2 Vag
2 xpl+7- ol =[2Pxlpl

—

—\2
= (7 5) =84-48=36

Question84

Let: 2 =i+2i+3k b=i—j+2kand <=5 i—3j+3kbe there
vectors. If 7 is a vector such that, ¥ x b =¢ x band * - @ = (. Then



25|7 % is equal to
[31-Jan-2023 Shift 2]
Options:

A. 449

B. 336

C. 339

D. 560

Answer: C

Solution:

.
T

2 1
= —(289+50
25( )

257 2 =339

Question85

The foot of perpendicular from the origin O to a plane P which
meets the co-ordinate axes at the points A, B, Cis (2,a,4),a € N.If

the volume of the tetrahedron OABC is 144unit3, then which of the



following points is NOT on P?
[31-Jan-2023 Shift 2]

Options:

A.(2,2,4)
B.(0,4,4)
C.(3,0,4)
D. (0,6, 3)
Answer: C

Solution:

Equation of Plane:

A A\ A 7AN N A
(2i+aj+ak) (=2 i+(y-a)j+@z-4k| =0
$2x+ay+4z=20+f

2
20+a ,090)

2
20+a ’0)

A=

5= (o

20 +a’ )
4
= Volume of tetrahedron

C= (0,0,

= —la C

W 1( 2O+a2) : ( 20+a2) . ( 20+a’
6 2 a 4

= (20 +a’)’ =144 x 48 x a

=>a=2

= Equation of plane is 2x +2y + 4z =24

Orx+y+2z=12

=(3, 0, 4) Not lies on the Plane

X+y+2z=12

)=144

Question86



7| =31, 4‘?’= <| =2 and

2
a”e ) is equal to

—
a -

If the angle between ® and < is 23—", then (

[31-Jan-2023 Shift 2]

Answer: 3

Solution:

2P =222b +3CP

2 P=4v Prol T P42 - T)
31=3107 2 A =+1

2 =x2b+37)
‘?x?ﬁz‘?ﬂ?f—(?-?)% :
2

-
_)
2 b

Question87

Let V = i +2j~3k, ¥ = 2ai+j—k, and v be a vector such that
‘7| = ¢, > 0. If the minimum value of the scalar triple product [wvw

. —> A 2 m 0
is —aN3401, and ’ u.i| = = where m and n are coprime natural
numbers, then m + n is equal to

[1-Feb-2023 Shift 1]




Answer: 3501

Solution:

[(UVW] = (Y xw)

min . (|u|’7 X v_v)‘cos 6) =-—0N3401
= cosb=-1

|u| =a (Given)

IV X W =\3401

i 4k
- —
vV XwW= a 2 -3
200 1 —1
Vxwe=i- S0j— 3ak

N XW‘ \/1-1-25(1 962 =\3401
3407 = 3400

T =A(i—50j—30k)

A
T = {7+ 25090+ 9aA
o =221+ 250° +907)
100 = A%(1 + 34 x 100)

-~ 100 _ m
NS Sa01
Question88

A(2,6,2), B(=4,0,2), C(2,3,—1) and D(4, 5, 0), |A| <5 are the
vertices of a quadrilateral ABCD. If its area is 18 square units, then
5 =6\ is equal to

[1-Feb-2023 Shift 1]



Answer: 11

Solution:

A(2,6,2) B(~4,0,%), C(2,3, =1)D(4, 5, 0)
1=  —
Ared = E‘BDXAC‘ZIS

A

\, € ]k
ACXBD = 0 -3 —3
8 5 —A

A
= (3h+15) i —j(—24) +k(=24)
— — A
AC % BD = (3L + 15) i +24j — 24k
= {3n+ 15)* +(24)* + (24)* =36
=+ 10A+9=0
=r=-1,-9
IL[<5=h=—1
5-6L=5-6(-1)=11

Question89

Let @ = 5? —j— 3§ and b =i+ 3? + 5ﬁ be two vectors. Then which one
of the following statements is TRUE?
[1-Feb-2023 Shift 2]

Options:
A. Projection of @ on b is % and the direction of the p?

_) —_ . .
B. Projection of @ on b is —- and the direction of the p?

C. Projection of a”on b is % and the direction of the projection vector is opposite to

. . _)
the direction of b

—> —_ . . . . . .
D. Projection of @ on b is —13 and the direction of the projection vector is opposite to

V35

. . _)
the direction of b

Answer: D



Solution:

AA A
1

2 =5i-j-3k

s Go3 ek

= 0 5-3-15_ 13
35 . s

Question90

Let@=2i=7i+5k , b= 14k and ¢= i+2j—3kbe three
given vectors. If T is a vector such that ™ x @ =¢ xa and 7 - b =0,

then | 7| is equal to :
[1-Feb-2023 Shift 2]

Options:

A. %VE

11
B. 3

c. 4\

5

o7
D. =

Answer: A

Solution:



T2t = Hufeni)
S| _ 11V2

P
Question91

Let the position vectors of the points A, B, C and D be
51+ 51 + 20k, | +2i +3k —2i +Aj + 4k and —i + 5i + 6k, Let the set
S = {A € R : the points A, B, C and D are coplanar }. Then y (A+ 2)2

ALES
is equal to :

[6-Apr-2023 shift 1]
Options:

37
A. -

B. 13
C.25
D.41

Answer: D

Solution:

A, B, C, D are coplanar

4 -3 3-2
—_— —>

= [ABACAD]O = [ ~7 A—=5 4-2 ] =0
-6 0 6-2A

= <6[6)— 12~ (L=5)(3 —21)] + O[] + (6= 2W)[20 — 4% — 21]

= —6[6A—12 + 227+ 15— 130] + (6= 21)[~4L— 1] =0

= 1202+ 42018 + 87— 220 ~6=0

= P H20X-24=0 = A5 +6=0

Now ¥ (A+2)>=16+25=41

AEs

Question92



Let ©=2i+3j+4dk,b=1—2] —2kand © = —i +4j + 3k If ¢ is a vector

— — 12
perpendicular to both b and ¢, and @ - d =18, then [3’ X d ] is equal
to:

[6-Apr-2023 shift 1]

Options:

A. 760

B. 640

C. 720

D. 680

Answer: C

Solution:

=25 x7)

For \:2-d=18=A2bc) =18
2 3 4

>A 1 -2 -2 | =18
-1 4.3

SM4-3+8)=18=>1=2
el A AN A
>d =202 -7+2%)
2
Hence \E’x?f =a2d2—(_a"3)
=29-36—(18)* = 18(58 — 18)
= 18- 40 =720

Question93

Let the vectors @, ?, < represent three coterminous edges of a
parallelepiped of volume V. Then the volume of the parallelepiped,

— —
whose coterminous edges are represented by 2, b + ¢ and

T+2b +37 is equal to :
[6-Apr-2023 shift 2]



Options:
A2V
B. 6V
C.3V
D.V

Answer:D

Solution:

vw= 7 TAT T2hasT

v = rdYrd

0
1 1
3

NN = O

1
0
1

v =(3-2)v

=V

Ans. Option 4

Question94

The sum of all values of a, for which the points whose position

vectors are i —2j +3k, 2i — 3i + 4k, (a + 1)i + 2k and 9i + (o — 8); + 6k
are coplanar, is equal to :
[6-Apr-2023 shift 2]

Options:
A2
B.2
C.6

D. 4

Answer: B

Solution:



A=(1,-2,3)
B=(2,-3,4)
C=(a+1,0,2)
D=(9,0—-8,6)

— — -

[ABACAD] =0

I -1 1

o 2 -1 =0

8 a—-6 3
=>(6+a—6)+1(3a+8)+(a2—6a—16)=0
= o’ —2a—8=0
>o0=4,-2

= . sum of all values of a=2
Ans. option 2

Question95

Let @ = 6i+9i + 12k, b = gi + 11i — 2k and < be vectors such that

IXT—=axb, [fa.T=—12,¢" (5 - 25 +%) =5, then <. (45 +4) s
equal to )
[8-Apr-2023 shift 1]

Answer: 11

Solution:

2)=Ax—-0a,y—11,z+2]
_y=11_ z+2

2 3 4
4y—44=3z+6
4y—3z=50
6x+9y+12z=-12
2x+3y+4z=—4
(vx—2y+z=)5)




2x —4y+2z=10

+ -
Ty+2z=-14 ...(2)
8y—6z=100

21y +6z=-42

29y =58
y=2,z=-14
“Xx—4-14=5
x=23
¢=(23,2,-14)

c-(1,1,1)=23+2-14=11

Question96

Let the vectors v =i+j+ak u, =i+bji+kandv,=ci+j+kbe
coplanar. If the vectors v. = (a+b)i +cj+ck, v, =ai + (b+c)i +akk
and 73 = bi +bJj+ (c + a)k are also coplanar, then 6(a+ b + ¢) is equal

to
[8-Apr-2023 shift 2]

Options:
A. 4

B. 12
C.6
D.0

Answer: B

Solution:

—_

= — = |=0 .
Up o u, uj

l
b
1

—_ =

c
=b-1+c=1+a(l—-bc)=0
~abc=a+b+c—2



at+tb ¢ c
a b+tc a
b b c+a

| ¥V, Vo =0

=>—2a(ac—bc—c2)+20(a2+ab—ac)=0

= —2a’c4 2 abc + 2ac’ + 2a’c+2 abc — 2ac> = 0
= 4abc=0 -~ abc=0

~atb+tc=2 +6(a+b+c)=12 Ans.

Question97

An arc PQ of a circle subtends a right angle at its centre O. The mid
point of the arc PQ is R. If 0= v, OR = V and 0Q = v + BV, then

o, BZ are the roots of the equation :
[10-Apr-2023 shift 1]

Options:
A 3x—2x—1=0

B.3x>+2x—1=0

C.x*—x-2=0
D. X2+X—2=0
Answer: C

Solution:



—

— A
LetOP=u =1
— A
0Q="q=j

_)
R is the mid point of PQ

- 14 A
ThenOR=7V = ——i+ —
NRER A

Now equation
xz—(a+[32)x+(x[32 =0
= (14 2x+(-1)(2)=0
X—x—2=0

Question98

Let @ =2i+7i—k b =3i+5kand C = +j+2k Let d-be a vector
which is perpendicular to both =, and v, and © - d =12. The

(—?"'3—12) ‘ (7 X H)-is equal to
[10-Apr-2023 shift 2]

Options:

A. 24

B. 42



C. 48
D. 44

Answer:'D

Solution:

>

S NN =
|
-

A
i
>
3
—> VAN A A
4 =358 137 -21%)
AGS+13-42)= 12
A=2

—> A A A
d =2(351 - 13} - 21k)
(i+7-k)(Txd)

-1 1 -1
=l -1 2 | =4
70 —26 —42
Question99

For any vector @ = al? + azf + a312, with 10|a,| <1,i=1, 2, 3, consider
the following statements :

(A) : maxifa,|, [ay], |a;|}<

—
a

(B) : |7| <3 max{la |, |a,|, |2}
[11-Apr-2023 shift 1]

Options:
A. Only (B)is true

B. Both (A) and (B) are true



C. Neither (A) nor (B) is true
D. Only (A) is true

Answer:'B

Solution:

Without loss of generality
Let la,[<la,| < |a3\
@[ = )?1‘2 + ‘?2(2 i ‘?3‘2 > (33)2

H
=>‘ a ‘Z|a3| = max{lall, |a2|a |a3|}

A is true

— 2 2 2 2 2 2 2
a [" = la)|"+ay"Ffas|” < |a;|"+]as|" + Ja

3l
=@ [ <3y

:\?‘SV?‘ZE‘ = \/gmax{lal|, |az|a |a3l}

<3 max{la,, [a,], |a,|}

(2)is true

Question100

Let @ be a non-zero vector parallel to the line of intersection of the
two places described by i+ ?, i+kandi- 3, i<k If 0 is the angle
between the vector < and the vector b =2i—2i+k and = - b = 6, then

ordered pair (9, @ X ?‘ ) is equal to :
[11-Apr-2023 shift 1]

Options:

A.(§,6)



T
D.(?6)
Answer: D

Solution:

— — AAA N Gy A A :
n; and n’,are normal vector to the plane i +j, i +k and i — j, i —k respectively

AAA
L] ] AA A
—> . .
n= 110 | TiTick
101
N A /\
1 J J N\ N A
m= 1 -0 | Tititk
10 -1

2 b=Morar2l=6
=>A=1
—> VAN VAN
a =—2j+2k
H
cos0 = @b
lal | bl
cos0 = _6 -1
2rx3 >
g= T
4

Now |- b P+ x b [>=|aP|bP
36+ |2 xbl=8%x9="72
2 xb[F =36

Txbl=6

Question101

—

If four distinct points with position vectors @, b, < and d are

coplanar, then [???] is equal to



[11-Apr-2023 shift 2]

Options:
A [d??}—k bda|+|[<cdb]
[ —>— [ —1] [ ——_ ]
B. _db?]+_??d_+_db?_
C. _?db]+_d??i+ dbe
D. | ved|+[dzel+[dvz
Answer: A
Solution:
2, E), ?,E)—> coplanar
H
[ZTbc)=2
— - —
b—?,?—b, d-¢ — coplanar
— — —>
[b-2<T-b.d-<]=0
S(b-2) - ((T-B)x(d-7)) =0
b-7) (Txb-CxaT-Txd)l=0
[bcd] — [bea] — [bad] — [acd] =0
— — —— ——
[Tvel=ldczl+[vazl+[Tdv]

Question102

Let a=i+2i+3kand b =i+j—k If ¢ is a vector such that

—

Ted=11,0 - (ax7) =27and?-?=—\/§‘?
to .
[11-Apr-2023 shift 2]

2,
, then |7 x <|” is equal

Answer: 285



Solution:

— VAN A AN —> AN AN VAN
a=1t2j+t3k b=i+j—k
— —

b (axc)=27.2-b=0
b x(TxT) =37

—

-
Let 6 be angle between b, a x ¢
Then | b |2 x o fsin6 = 3v14
‘?H?X?‘COSGZ27
\/E
o5
2@ %2l =303

>l x ¢ l=V3x\o5

= sin 0=

Question103

Let a, b, ¢ be three distinct real numbers, none equal to one. If the
vectors ai+ + 1A<, i+bi+kandi+i+ckare coplanar, then
1 1 1
— T =t 7 isequal to
[12-Apr-2023 shift 1]

Options:
Al

B.2

C.-2

D. -1
Answer: A

Solution:



a l—a 1—-a
L. b—-1 0
1 0 c—1
ab—1)c—1)—(l—a)c—1)+(1—a)l—-b)=0
a(l=b)(1-c)+(1—a)(l—-c)+(1=a)(1—-b)=0

a_ oA oA
lI-a 1-b 1—c¢

1 1 1

-1+ - - =

S l-a- 1-b 1-c 0
1 1 1

= + + =1
l=a 1-b 1-c

=0

Question104

Let A\EZ, 7 =Ai+j—kand b = 3i—]+ 2k Let € be a vector such
0

that (T+5+¢)xe=70,7-F=-17and v~ < =—-20. Then

A A A 2
T X (xi + ] +k)| is equal to
[12-Apr-2023 shift 1]

Options:
A. 62
B. 53
C. 49
D. 46

Answer: D

Solution:

—

VAN A
= o(h+3)i +ok
b - ¢ =-20=3al+3)+2a==20
a2 c=-172 A +3)-a=-17
= a(3L+9+2)=-20
a2 +3h—1)=-17
1730+ 11) = 20> + 31— 1)



2002 +9X—207 =0
A=3'(LeZ)

a=-1=¢=—(6i+k

=

A A VAN

V=T 37+ 54K
A A A
ik

AN AN AN
<60 -1 | Tit3j-ok

VI = (143746 =46

Question105

Let 2 =3i+j—kand © =2i —3j+3k If b is a vector such that

— — 2 —
@ =bx< and ‘b‘ =50, then |72—|b + ¢ |2 | is equal to
[13-Apr-2023 shift 1]

Answer: 66

Solution:

2=V Cl =2

2= xTH ol sin 0
V11 =V50V22sin 6
1

=>snf= —
sin 6 0

o= PHT P2 - T

=< ‘? |2 +‘? |2 +2‘?H?‘cosﬁ
=50+22+2 %750 x V22 % %
=72+ 66

72716 + T 2 1=66

Question106



Let 2 =i4+4i+2k b=3i—2i+7kand ¢ =2i =] +4k, If a vector ¢

— — — — —1|2
satisfies d x b'="¢ x b and d - @ =24, then ‘d‘ is equal to -
[13-Apr-2023 shift 1]

Options:
A. 323
B. 423
C.413
D. 313

Answer: C

Solution:

A A A
=8i—5j+18k
S 2
=>‘ d|" =64+25+324=413

Question107

I

?‘ = 3 and the angle between the vectors @ and © be 2

Let |7| =2,

Then ‘ (? + 2?) X (Z_a’ - 33)) ’2 is equal to
[13-Apr-2023 shift 2]

Options:

A. 482



B. 841
C. 832
D. 441

Answer: C

Solution:

PP P b Pz
=4+36+12\2

=40+ 12V

T Pe47 P+ Pot2l7-1)
=16+81-36\2

=97 -36\2
a2 oelb P b
=8-54+3\2

=—46+3\2

- —||—1])2 — —)\2
px gl =Pl =7 7q)

= (40 + 1272(97 - 3632)) — (3V2 — 46)°
= (3016 —276\2) = (2134 —276V2)

= 882

Question108

Let S be the set of all (A, u) for which the vectors A=+ 1A<, i+2)+ uﬁ
and 3i — 4] + 51A<, where L — u =5, are coplanar, then y 80(A2+ uz)

(. w)es



is equal to
[15-Apr-2023 shift 1]

Options:
A. 2130
B. 2210

C. 2290
D. 2370

Answer: C

Solution:

A -1 1
I 2 p
3:-4 5
AM10+4p)+(5—-3u)+(-10)=0
(L+5@p+10)+5-3u—-10=0
n=—-15r=5/4

p=-3;A=2

24 %)

Hence
(A, p) € S8O(A

250
=8o( _+13)
16

— 1250+ 1040

=2290

=0 &\ —p=5

Question109

Let ABCD be a quadrilateral. If E and F are the mid points of the

diagonals AC and BD respectively and (/33 - B_é) + (155 > D_)C) = kF_ﬁ,



then K is equal to
[15-Apr-2023 shift 1]

Answer: D
Solution:

Options:

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

—_
kFE




Question110

(340) +2(6x0)| = 2. 1

0 € (0, m) is the angle between a and b, then among the statements :

A A
aXDb

Let 2 and b be two unit vectors such that

A A
a—b

(S1) : 2

(S2) : The projection of a.on (2 + Q) is %

[24-Jun-2022-Shift-2]

Options:

A. Only (S1)is true.

B. Only (S2) is true.

C. Both (S1) and (S2) are true.

D. Both (S1) and (S2) are false.

Answer:.C

Solution:

i) ‘a i)
hrp+2laxy) =2 6e @)

o =
I
N



A
where & is angle between 2 and p.

no AN AN
“2laxp=V3=la—b

(S1) is correct.

N A A o(a N
And projection of 4 'on (+p)=| « (a;b) = %(82} is correct.
A e
ath

Question111

Let 2 = al? + a2§ +a, widehatka. > 0,i=1,2, 3 be a vector which
makes equal angles with the coordinate axes OX, OY and OZ. Also,

let the projection of @ on the vector 3i + 4i be 7. Let © be a vector
obtained by rotating < with 90°. If @, > and x-axis are coplanar, then

projection of a vector b on 3i+4iis equal to:
[25-Jun-2022-Shift-1]

Options:

A N7
B.\2

C.2

D.7

Answer: B

Solution:



p 2 2 2 1
cosatcos f+cosy=1=cos'a= - =cosa= —
3 V3

“ |
= = A5+ S eidehatk) 1> 0

&

A l;-rj'—'mdehat.ﬁ:] 3 +—1JT]

3 V3242

= 2G4y =T x5

3~

V3

-
Il
LN

. PAN |
2= 507+ + widehat £)

— M Fal
Let 5 =pi+g; +rwidehatk

_}_>

a h=0and [abz.] 0

=p-g+tr=>0
P g r

&l 1 1.1 =0=4g=r
1 00

— A N

b =—2ri —rj trwidehat k

N _
b =rl=2;+;*widehat k)

Now E}=E}
SVa= |7 Ve =
V2
= Projectionof b on 3i+4;= b—ﬁ-’—‘
V3iT+4°

Projection =

~Bis correct.




Question112

Let 0 be the angle between the vectors @ and ?, where | = 4, bl = 3
and 0 € ( 2 g). Then |(727%) x (v +%) [ +4(7 %) is equal to__
[25-Jun-2022-Shift-1]

Answer: 576

Solution:

=207 x5 ) |:'—4[E’- bl

—a 2 —
—l.a'Ei-'

=:-4[E>>< b 1.'

-
—¥F L

=475 211692576

Question113

N A A

Let?=i+j+},k,},ER.If?isavectorsuchthat?x b =13i—j—4k

and @ - b +21 =0, then (?—3’) - (1/2—3\) + (?+Z’) - (?—12) is equal
to
[25-Jun-2022-Shift-2]

Answer: 14

Solution:



A A A
Let?ZXiZijLZk

AN AN A

i j k A A A
So, | y z =iy ~2)+jz— ) tk(x=y)

1 1 &
sAy—z=13,z—A&x=-1,x—y=-4

and x ty+Aiz==21
= Clearly, A=3,x=-2,y=2and z=-7

— A A A
So, b —a =3i~j+10k
o _, A A A

and b +a =—i+3j—4k

_)_)

(-7 el (mez) Gor) =3 =14

Question114

If2-5=1,b-¢=2and < -3 =3, then the value of
[_a’x (?x?),?x (Tx7), e x (?x_a’)] is :
[26-Jun-2022-Shift-1]

Options:

A.0

D.<120 - (T x =)
Answer: A

Solution:



— (7T =] - = —
vaElheel=3b-¢c=u
N o o D e o
brlegxgl=¢c—-2a=¥
— T =] - —  —
c*\ b=glt=3p-"2g=w
— = —*

STV T W

—* —_— 4 . .
S0, vectors ¢, v and w are coplanar, hence their Scalar triple product will be zero.

Question115

A A AN A A

N A A
Let@=i+j+2k b =2i—3j+kand ¢ =i—i+kbe three given vectors.
Let vV be a vector in the plane of @ and b whose projection on < is

AN A

\/2_§.1f7.3\=7,then7- (i+k) is equal to :

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

A. 6

B.7

C.8

D.9

Answer: D

Solution:



— A A M
Let Y = iya ti, b, where A i, R =(4 +24)i + (4, — 34~ (24, + )k

- Projection of v on ¢ is

S

M= 254, <34+ 2, +4: 0
V3 V3

wdy+ 34, =1.(1)

M
and v ;=721 -34,=7. (i)

from equation (i)and (ii)

Question116

A A

Let @2 =i+j—kand ¢ =2i—23j+2k. Then the number of vectors b

such that v x <=7 and | 0| € {1, 2, ......, 10} is :
[27-Jun-2022-Shift-1]

Options:
A.0
B.1
C.2
D.3

Answer: A

Solution:



A A AN
2 =itj~k
N N A A
c =2i—3j+2
Now, b x ¢ =&
-  —
?-(ch -T2
- —>
c-a=0
A A A A A A
=>(i+j—k)(2i—3j+2k)=0

=2-3-2=0
=-3 =0 (Not possible)

= No possible value of E) is possible.

Question117

Let @ and b be the vectors along the diagonals of a parallelogram
having area 212. Let the angle between @ and ® be acute, |7 =1,

- —
b

a X

and |2 - ?‘ = Af o= 2\/5(? X ?) — 2?, then an angle between
b and < is

[27-Jun-2022-Shift-2]

Options:

T
A'Z

B. -

13

D. 3¢

Answer: D

Solution:

and E} be the vectors along the diagonals of a parallelogram having area 2v?.

- -

a xbl=2\2

ro & |

o)

|5 lsin 0 =443



=16 | sin 0=4V2... (i)
— —
and & bl=7 * b

‘?H?Jcose = ‘_a)HE)‘sin 0

=tan 0 =1
R
4
. —>
By (i) [b} =8
— - —
Now © =2V3(ax b )=2D
— —
ST b=—2p =128

— —
and - T =82 xb [ +4/b ]
> cP =8.32+4.64

:\?\ =16\2

From (ii) and (iii)

—|—

‘|c|‘b| cosa =—128

-1
=080 = —=

2
az 3m

4
Question118

A A A A A A A

Ifa = 2?+j + 3k, b = 3?+3j +kand © = ¢, +¢,i + ¢k are coplanar
vectors and @ - <=5, b L <, then 122(c, +¢, +¢;) is equal to
[28-Jun-2022-Shift-1]

Answer: 150

Solution:

2C,+C, 30, =5 (i)
3C,+3C,+C; =0

2o =

O N

13

31
1 C2 C3
=2(3C,—C,) = 1(3C,~ C,) +3(3C,~3C))



=3C,+7C, - 8C,
=8C, —7C,—3C, =0...... (iii)
10 ~85 225
C = —=,C= =22, = =2
12202 1220 122
S0.122(C, +C,+C;) = 150

Question119

Let 2 =ai+2j—kand b = —2i +aj +k, where o € R. If the area of the
parallelogram whose adjacent sides are represented by the vectors @

— = —>2
and b is \/15((12 +4), then the value on\?\z + (? - b ) b ‘ is equal to :
[28-Jun-2022-Shift-2]

Options:
A. 10
B.7

C.9

D. 14
Answer: D

Solution:

A A A N A A A
=oait2j—kand b =-2i+tajtk

H
a
A A
j k
2 -1
o 1

A
i A A 5 A
“ =2+a)i—(a—2)j+ (" +4)k

=2

S
Now | 2% b | = {152 + 4)

=2+ a)l +(a=2)" + (o? +4)* = 15(a’ + 4)
=o' =50°—36=0

so=4+3

Now, 27 P+(@ - o) [? =2.14-14=14




Question120

A A

Let 2 be a vector which is perpendicular to the vector 3i + %j + 2k, If

a X (2? + 12) = 2? X 13? — 41A<, then the projection of the vector = on the

A A

vector 2? +2j+kis :
[28-Jun-2022-Shift-2]

Options:
1
A. 3
B. 1
5
C. g
7
D. 3
Answer: C

Solution:

— A A A
Let a =a;itajtak

— A 1/\ A az .

and a-(31—§J+2k)=0=>3a1+5+2a3= ..... (i)
/AN N A A
and?x(21+k)=2i—13j—4k

A A A A

A A
=a,it(2a;—a))j~2ak=2i—13j -4k

anda, —2a,=13..... (iii)

From-eq. (i) and (iii) : a, =3 and a, = =5
N A A A
soa =3i+2j =5k
A AN

- projection of 2 on 2j +2j + k= 6+4-5_

3

B
3

Question121



Leta = a?+3?—li, E)=3?—|3?+41A< and =i + 2 — 2k where o, B ER,
be three vectors. If the projection of 2 on < is 1?0 and

b x T =—6i+10) + 71A<, then the value of o + B is equal to:
[29-Jun-2022-Shift-1]

Options:
A.3
B.4
C.5
D.6

Answer: A

Solution:

A AR

_)

- C _ m

- 3

[b]

at6+2 _ a+8_ 10

(124275 + (-2 3 3
Lo =2
A A A

N
b x ¢ =—6i+10j+7k

A A A
i .] k A A A A A A
3 B 4 =(2B—8)i+10j+ (6 +PB)k =—6i +10j + 7k
12 -2

2B-8=-6&6+p=7

=1

atB=2+1=3

Question122



Let A, B, C be three points whose position vectors respectively are

T =i+ 4]+ 3k

E)=2?+0u§+41i, a €ER

T =372 +5k

If « is the smallest positive integer for which @, b, < are
noncollinear, then the length of the median, in AABC, through A is :
[29-Jun-2022-Shift-2]

Options:

5

Al =

B. V62
C. V69
D, Y66

Answer: A

Solution:

o—4

-6
—_— - —_ . e .
a, b, ¢ are non-collinear for a =2 (smallest positive integer)

. . 5 9
Mid- fB =M(— _)
id-point of BC > 0, 3

ABlacif L= ) S
> >

AM = \/ Z4+16+

Question123

A A A AN A N
Let 2 =i—-2j+3k, b =i+j+kand < be a vector such that

7+ (v x¢) =7 and © - ©= 5. Then the value of 3(< - 7) is equal



to
[29-Jun-2022-Shift-2]

Answer: 0
Solution:
2+ bxT=0
- |— —
2xbHb P T-5b =0
N 1 A A A
It gives ¢ = §(10i+3j+2k)

so3a - ¢c.=10

: . — >
But it does not satisfy a"+ b x ¢ =0.
This question has data error.

Alternate (Explanation) :

. . —
According to given a & b
but given equation
—

b x7¢)
Salb=a-b=0
which contradicts.

—
a

R
b =1-2+3=2..(i)

7=

Question124

Let 3, b be unit vectors. If T be a vector such that the angle between a

A
— . — — —)2-
and c is %, and b= c +2(c XQ),then ’6c| is equal to :

[24-Jun-2022-Shift-1]
Options:

A. 6(3-13)

B.34\3

C.6(3+3)



D. 6(\3 + 1)
Answer: C

Solution:

Question125

If the shortest distance between the lines

F= () eali-al)

and T = (—?+ 212) + u(? —§+1i) is _g, then the integral value of a is

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

Answer: 2

Solution:



o
— — I M A M
byXby= | 1 —g g | =Taimjr(a Lk
1 —-1°1
S A A
a,"a,="iTj"k
: EI_E};:-I |E;11}( Dd_l
Shortest distance =
—
bi1® by

=4 \XE: "{a 1:]
3 E 1@t
=6( = 2a+1)=2¢"~2a+2

= {(a—2W2a—-1)=0=a=2because acz.

Question126

Let ABC be a triangle such that

- —

— — — — —
BC =, CA= b, AB =", a|] = 6\2, overrightarrow | ® | = 2V3 and

b . T =12. Consider the statements :

Sh: (7 xv)+ (2 xv) <71 =62V2=1)

(S2) : LACB = cos ! ( \/ _z)

3

Then
[25-Jul-2022-Shift-1]

Options:

A.both (S1) and (S2) are true
B. only (S1) is true

C. only (S2) is true

D. both (S1) and (S2) are false

Answer: D

Solution:



¢ b
B 3 C
T+ bt =0
then 5+?=—?
then (@ + ¢ x?:-? % b
TXb+FTHD =0 ... ()
For S1):]2x b+ < x b - T =622 -1)

|
(T +3)x bl-Tl =637~ 1)
I Tl=6-12v2( not possible )
For (S2) : from (i) b+ ¢ =—a
Sb-b+C b=-a-b
= 12+12==62 - 2V3 cos(m— 2ACB)

& cos(£ACB) = \/ %

= ZACB=cos | \/ %

~ S(2) is correct.

Question127

N A

Let @ =i—j+2kand let?beavector such that?x?=21—kand

@b = 3. Then the projection of © on the vector @ — b is:
[25-Jul-2022-Shift-2]

Options:

A2
01

3
52



O
TS
=XV 3
wiwl

1o

D.3

Answer: A

Solution:

-l
sl

Question128

A A A > AA A =
Let @ =g¢gi+j—kand b =2i+j—ak, a> 0. If the projection of @ x b
A A

on the vector it 2i —2kis 30, then a is equal to :
[26-Jul-2022-Shift-1]

Options:

15
A. S

B. 8



2

D.7

Answer: D

Solution:

Y, —

Given: a =(a,1,-1)and b =(2, 1, —a)
A A A

&N, i3 k

cT@XbTl g1~
2. 1 —a

- >

=(- a~|—1)1—|—(a —2)J+((x 2)k

A A

Projection of ¢ on 4 =-i+t2j-2k
d
H .
=|¢ - —| =30 Given }
d|

a—1-4+20"—2a+4

> =
V1+4+4

=30

On solving a = _2£ (Rejectedas .oa>0)and a=7

Question129

Let @ = w +i+ Bk and b = 3i = 5] + 4k be two vectors, such that

A

X b =—i +91 + 12k Then the projection of b—2%70on b +7is equal

to
[27-Jul-2022-Shift-1]

Options:

A.2



Answer: D

Solution:

A A —s A

A A
+jtPk, b =3i—5j+4k
A

A A A

=-i+9; +12k

N AN A AR
b—2_a):3i—5j+4k—2(—3i+j—k)
— N A A A

b —2a =9i—7j+6k

— AN A A AA
b+?=(3i—5j+4k)+(—3i+j—k)
- /\ A

b +ia =—-4j+3k

_ 28+18._ 46
5 5
Question130

A

Let—a’=2?—§+51§and?=a?+|3?+212.1f((?x?) xi) k= %,then

b X 2? is equal to
[27-Jul-2022-Shift-1]

Options:
A. 4
B.5

C.\21
D.\17

Answer: B



Solution:

A A A N A A A
Given, a =2j~j+5kand b =aj+pj+2k
Also,((?X?)Xi)-1¢= 22—3
(@) -3 1) a) k- 2
o2 4a-7) = %
=2-2-5a= 2—23=> = _73

\) A A A A
Now, | b x2j|=[{ai s pj+2k) x2j)
=‘2al/;+0—4/i\‘
Z\/4a2+16

Question131

Let 2, ?, < be three non-coplanar vectors such that
TxXb =47, bxc=9aand T X =ab,a>0
If\?\+‘b|+? = %, then a is equal to .

[27-Jul-2022-Shift-2]

Answer: 36

Solution:

Given,

7> —

axb=4-c... (1)

- - ..

bxc=9 a... (i1)

ﬁ _) cee

cXa=ab-. . (111)
__)
—

Taking dot products with ¢, 2, b we get

I
ol
o

|
o
o

[
S



Hence,
@ =7l =4. ¢l (v
. — |- —
(i) =Tl =97 v
(iii) = c| '\ a \ =0o[b|... (Vi)
Multiplying (iv), (v) and (vi)
S BT = 360..... (vii)
Dividing (vii) by (iv) =|T F =9a= | ¢ =3g.... (viii)
Dividing (vii) by (v) =|a | =4a=|a] =2Vu
—2 —_
Dividing (viii) by (vi) =overrightarrow | b| =36 = b =6

. = 1 —_ —43
Now, as given, 3Va +2Vo + 6= — = Vo = —=
w, as giv a+2Va 26 = Vou= =

Question132

Let the vectors 2 = (1+i+ (1-0j+k, b= (1-0i+ (1+t)i +2kand

¢ —ti—ti+k t € R be such that for
a, B,yER,G?+B?+Y?=?:a=B=y=0.Then,theset0fall

values of tis :
[28-Jul-2022-Shift-1]
Options:

A. a non-empty finite set
B.equal to N

C. equal to R— {0}

D. equal to R.

Answer: C

Solution:

Clearly =, b, Care non-coplanar
1+t 1—-t 1
1-t 1+t 2

t -t
S+ +At+20— (1=l —t=20) + [(E=t—t=t)#0

£0




=G +At ) —(1—0)(1 -36) =2t £0
SGEFAt+1)— (B3 —4t+1)—2t£0
=>t#£0

Question133

Let a vector @, has magnitude 9. Let a vector © be such that for

every (x,y) € R xR —={(0, 0)}, the vector (x? + y?) is perpendicular

to the vector (6y_a’ ~ ISXK). Then the value of |2 x E)| is equal to:

[28-Jul-2022-Shift-1]

Options:
A N3

B. 273

C.9
D. 81

Answer: B

Solution:

—  —> — —
(xa+yb) - (6ya—18xb) =0
= (6xy‘? |2 —18xy‘€)|2) +(6y2— 18x2)? : ?
As given equation is identity
Coefficient of x* = coefficient of y* = coefficient of xy = 0

— — —d
=2 F =3Ib [ =bl =313
—

and a. E) =0
‘? X E] T 1?“_13)‘ sinf
=9.3v3.1 =273

0

Question134



Let S be the set of all a € R for which the angle between the vectors
w =a(log b)i —6i + 3k and v = (log b)i +2i+2a(log b)k, (b > 1) is

acute. Then S is equal to :
[28-Jul-2022-Shift-2]

Options:

Answer: B

Solution:

A A A
o =a(log b)i — 6j +3k
N A A A
v = (log.b)i +2j +2a(log b)k
For acute angle v - v >0
:>a(logeb)2 — 12+ 6a(log b)> 0
.‘.b > 1
Letlogb=t=>t>0asb>1

at’ +6at—12>0 Vt>0
=a€EQ

Question135

A A

Let @ =3i+jand b =i+2j+k Let < be a vector satisfying

@ X (3) X ?) = b 4+7<.If b and © are non-parallel, then the value of A
is:

[29-Jul-2022-Shift-1]



Options:

A. -5
B. 5
C.1
D. -1
Answer:’A
Solution:

A A — A A A
@ =3{+j&b ={+2j+k
2x(bxoy=la-c)b-(a )T =1+
If ?&? are non-parallel
then @ - C=1&2 - b =-\
but @ - b =5=A==5
Question136

Let 2 and b be two unit vectors such that the angle between them is g.

If 0 is the angle between the vectors (3+1Aa) and (§+ 2tA> + 2(3 X lA)) ),

then the value of 164cos’0 is equal to :
[29-Jul-2022-Shift-1]

Options:
A.90+27\2
B. 45+18v2
C.90+3\2

D. 54+ 902

Answer: A



Solution:

(o) o zpealab)

a+plla+2p+2(axp)!
1430042

=cos0 = - " -
a+blla+20+2(axb)]
\2+€f=z+v5

nopra(Bnp) 21 adald b praty

X 14
=5+4 e 7+2\2
3 2
So, cos’0 = (3+\/_§) = M2(5\2+3)
’ Q2+\2)(7+22) 164

= 164¢0s°0 =90 + 27\

Question137

If(2,3,9),(5,2,1), (1, A, 8) and (A, 2, 3) are coplanar, then the
product of all possible values of A is:

[29-Jul-2022-Shift-2]

Options:

A 2L

B. 2

c. 2

D. 2

Answer: D

Solution:



©wA(2,3,9),B(5,2, 1), C(1,A, 8 and D(A, 2, 3) are coplanar.

>
[ ABACAD ] =0
3 -1 =8
-1 A=3 -1 =0
A—2 -1 -6

S[-6(=3)—1]-8(1 - (A=3)A—=2)+(6+(=2)=0
=3(=6A+17)—8(- 1> +5h—5)+ (A +4) =8
=802 —57X+95=0

95

ShA, = ]

Question138

Let @, ?, © be three coplanar concurrent vectors such that angles
between any two of them is same. If the product of their magnitudes
is 14 and

(2x%) - (3x7)+ (5 x7) - (vx7)4 (¢ x7)- (¥x ) = 168, then

X

-
C

\E’\+|§)+ is equal to:
[29-Jul-2022-Shift-2]
Options:

A. 10

B. 14

C. 16

D. 18

Answer: C

Solution:



(%) (b x2)=(=-p) % -2 (72D - o)
= 41—‘ bl + % b’e= %abzc
Similarly

32
= Za’bc 168
4a C

?—Labc(a +b+c)

So, (atb+c)=16

Question139

Let = and b be two vectors such that

& |2
axb| =75.Then\a| is equal

a+b| = a| +2|b| ,a+b=3and

to .
[29-Jul-2022-Shift-2]

Answer: 14

Solution:

=/ [ +20pf?

or [P+ P23 b =7 P2l b P
2

Ao P =6

Now‘?X?F:’_a)lz‘?lz—(?-?)z

75=|2 P-6-9

Ja =14

A2t b P

Question140

If (1,5, 35),(7,5,5), (1, A, 7) and (2A, 1, 2) are coplanar, then the sum
of all possible values of A is



[26 Feb 2021 Shift 1]
Options:

39
A 5

Answer: C

Solution:

Let P(1, 5, 35), Q(7, 5, 5), R(1, A, 7), S, 1, 2)
Given P, Q, R S are coplanar Then PQ, PR PS lie on the same plane.

A

PQ = (7—1)1+(5 5)J+(5 35)k 61—30k
PR = (1—1)1+(x 5)J+(7 35)k (L — 5)3—281(

A A
PS=(2x~- 1)1 +(1 _5)_] +2 - 35)k 21— 1)1 —4j—33k
~ PQ,PR and PS lie on same plane, then

6 0 =30
0 A=5 -28 | =0
2 -1 -4 33
Expand along first row,
6[=33(A—5)— 112]+ 30[(2A— 1)(L—5)] =0
= 6(—331+53) +302A% — 11A+5)=0
= 60A” — 528} +468 = 0
= 100~ 88L+78 =0
= 5> —447+39=0. . . (i)
Possible value of A are roots of Eq. (i).
Then, sum of all possible values of A = Sum of roots of Eq. (i)
(A _ 44
5 5
['-'ax2 +bx+ +¢c =0, sum of roots =-b/a}

Question141



If a and b are perpendicular, then a x(a X (a X (a X b))) is equal to
[26 Feb 2021 Shift 1]

Options:

A.0

1| 4
B. 5|2 |'b
C.axb
D. [al'b
Answer: D

Solution:

ax[a x {ax(axb)}]
=axX(ax[(a-b)a—(a-a)b])
[Using,ax(bxc)=(a-cb—(a-b)c]
=ax[ax((a-b)a—|a[ b)]
=ax[(ax(a-b)a)-|al’ (axb)]
=ax[0-|al’ (axb)]

=—|af’ [ax(axb)]
=—|al’[(a:b)a—(a-a)b]
=—(a-bjalal+|al'b
=0+]al'b

=lal*b

Question142

Let three vectors @, b and < be such that < is coplanar with @ and

A A
—

N A
b, @+ c=7and b is perpendicular to ¢, where @ = —i+j +k and

b= 2?+1A<, then the value of 2|7 + b + ¢ is
24 Feb 2021 Shift 1



Answer: 75

Solution:

= A\—3i+5j+6k
A =723 +50H60=1T
-1
M3
I "5 A M2
°°2}(7_1+2)1+(§+1)J+(3+1+1)k
1. 49

=2( 2+ Z2425) =25+50=175

(4 4 25) :
Question143

A A A A A, A .

If vectors a, =xi —j+kand a, =i+yj +zkare collinear, then a

A A A

possible unit vector parallel to the vector xi +J +zk is
[26 Feb 2021 Shift 2]

Options:

A. \%(—?-H/;)

L (35)

B. 5

C. %(/1\4—_/]\—1/;)
D. %(f—?ﬂi)
Answer: D

Solution:



: AIPANS AIAN . x_ -1_1
Given, a, = xi—j+k and a, = i +yj+zk are collinear, then 1~ v - &€ A (Say)

This givesx=Ay=— -, z=

>|—
==

A A
Then, unit vector parallel to vector xi + yj+ zk will be

(O Gy

2 2
=) ()
A A
A A 1/;)}\/ A A 1/;)
=+ | i+ =+ | 2%i—j+
A2 2

(/\ A A)
Take, A=1=£|i—j+ =
R

Question144

A A A A

Leta= it oi +3kand b = 3? —ai +k, If the area of the parallelogram
whose adjacent sides are represented by the vectors a and b is 83

square units, then a - b is equal to ............ .
[25 Feb 2021 Shift 2]

Answer: 2
Solution:

Area of parallelogram = | a x b|

A A A A A A
< ’(iﬂxj +3k) X (3i—aj +k)‘
(64)(3) = 160° + 64 + 166° (given, area =8\3)

A N A A A N
= ’(i+aj+3k) X (3i—aj +k)‘
(64)(3) = 160>+ 64 + 160 (given, area =8V3 )
(squaring on both sides)
> a’=4
Now, a.b =3 ~a’+3
=6-o'=6-4=2




Question145

N A A A A A A A

Leta=i+2i—k b=i—jand ¢=1i—j—kbe three given vectors. If r is
a vector such thatr xa=cxaandr-b =0, thenr - ais equal to

Answer: 12

Solution:

b=

S o >
>t >

N
c=i=j~k
rxa=cxa
= rxa—cxa=0(
= (r—c)xa=0
L r—c=Aa
= r=A-+c¢
= r-b=Xa-b+c-b (taking dotw)
= 0=Aa-b+c-b
A A A AN A A ANA A A
=>7»(i+2j—k)'(i—j)+(i—j—k)'(i—j)zo
= Ml—-2)+2=0
= A=2
& r=2a+c
= r-a=2a-atc-a [taking dot with a ]
=2|a|2+a-c
=2(1+4+1)+(1-2+1)
r-a=12

Question146

A vector a has components 3p and 1 with respect to rectangular
cartesian system. This system is rotated through a certain angle
about the origin in the counter clockwise sense. If, with respect to
new system, a has components p +1 and V10, then a value of p is

equal to
[18 Mar 2021 Shift 1]



Options:
Al

1>
B. =3

4
C. 3
D. -1
Answer: D

Solution:

After counter clockwise (or anti-clockwise) rotation, the length of the vector a remains constant.

(o+1,310)

a (30, 1)

0

i.e. |a| at old position = | a| at new position
=~ (3p)*+(1)* = (p + 1’ + (V10)’

= 9p°+1=p°+1+2p+10

= 8p2—2p—10=0$4p2—p—5=0

= (p+1M@p—-5=0

N 5

= 21
P= 7

Question147

A A —AN A
Let a vector ai + i be obtained by rotating the vector N3i+ ] by an

angle 45° about the origin in counterclockwise direction in the first
quadrant. Then the area of triangle having vertices (a, ), (0, ) and
(0, 0) is equal to

[16 Mar 2021 Shift 1]

Options:

A.

N —



B. 1

1
C. 5
D.2\7

Answer: A

Solution:

AN A A A
Let OAbe V3 +j-and OB be ai + Bj.

.u.‘f"
B
A
45°
30°
X'« o) > X
vy

As, we can notice in OA, \/i_?) =tan 30°. So, it makes an angle of 30° with the X -axis.

Now, when OA is rotated further by 45° anticlockwise, the resultant vector OB makes an angle of 75°
with the X -axis.

So, OB =| OA’ (cos 75°/i\+sin75°3\)
.n.":r’

C (0, p) B (oL, B)

X'« 7 s X
h:Y’
Let AOBC be the required triangle whose area we have to determine.

Area of AOBC =(1/2) x (Base ) x ( Height )
=12 xBxaq

= %(2 sin75°)(2 cos 757) = 2 sin 75° cos 75°

=sin'150° = sin30°
=12
Hence, the area is 1/2sq. unit.

Question148



A N

A
Let X be a vector in the plane containing vectors @ = 2i —j +k and

b = i+2i—k, If the vector ¥ is perpendicular to (3i +2j— k) and its
projection on @’ is %, then the value of ‘?‘2 is equal to

[17 Mar 2021 Shift 2]

Answer: 486

Solution:

Let x =2Xa+ ub, where A and p are scalars.
( AN A /\) A A A
= x=A2j—j+k +u(i+2j—k)
A A A
X=i2r+t ) +jC2p—1) +k(h—p)

A A A
Since, x is perpendicular to (31 +2j —k).

A A VA
Then, x - (3i+2j —k) =0
= 3A+8u=0 B
Also, given projection of x on a is % ..... (i)

X 176
e 5
=2QA+ )+ (A=2pn)+(A—p) =51
6L —p =751 ..(ii)
From Egs. (i) and (ii),
A=8 u=-3

A A

A
n x=13i—14j+11k
S xl = 3P 14 + (1)
v x| =(13)7+ (14 + (11" = 486

Question149

Let a and b be two non-zero vectors perpendicular to each other and
|a| = | b|. If |[axb| =] a|, then the angle between the vectors

[a+Db+ (axb)] and a is equal to

[18 Mar 2021 Shift 2]

Options:



Solution:

Given, alb...(i)

la| = | 'b]...(ii)

and |axb|= |a|

= |a||b|sin90° = |a| [from Eq. (i)]

= |b| =1=al...(iii) [from Eq.(ii)]

From Eq. (iii), we can say that

axbare mutually perpendlcular unit vectors.

Let a—1andb J
Laxb= k

AA /\)

Now, [a+b+(axb)]= (1+ +k

N A A .
& cosf= i+j+k)- L_—

RG]
9=cosl( \%)
Question150

Leta=2i=3i+4kand b=7i+i— 6k If

rxa=rxb,r:- (?+2§+1A<) = -3, then.r - (2?—3j+12) is equal to
[17 Mar 2021 Shift 1]

Options:

A. 12



B.8
C. 13
D: 10

Answer: A

Solution:

A A A
a=2i—3j T4k

A A A
b=7i+j—-6k
Ifrxa=rxb

A A
= rzx(a—b)zx(si+4j Z10k)

A A A
Now,r-(i+2j+k)=—3
A A A A A A
= x(51+4j+10k)-(i+2j+k)=—3
= M5+8+10)=-3
= A=+1

A A A
~r=-5] -4+ 10k
A A AN
So, - (Zi—3j+k)
— (—5i= 45+ 108 (21 -3) +&)

==10+12+10
=12

Question151

Leta=i+2j—3kand b = 2i — 3 + 5k, If

rxa=bxr,r- (u?+2§+lA<) =3 andr. (2?+5§—alA<) =—1, 0 € R, then

the value of o+ | r|2 is equal to
[16 Mar 2021 Shift 2]

Options:
A.9
B. 15

C. 13



D. 11

Answer: B

Solution:

A A /\)

Given, a= (i+2j—3k
A A 7A)
and b= (2i—3j+5k)
A AN A
frxa=bxrr- (ai+2j+k) =3

A A A
r- (2i+5j—(xk) Z71
=Srxa=bxr
(rxa)=—(rxb)= (rxa)+(rxb)=0
=>rx(atb)=0=>r=Ma+b)

= r=?»[(l+2)/i\+(2—3)3\+(—3+5)1/;]
A A /\)

:>r=x(3i—j+2k

N A A
r-(ai+2j+k)=3

AN A A A A A
:>x(3i—j +2k)((xi+2j+k) =3

= M3a—-2+2)=3
Sor=1

A A A
e (2i45]-ak) -1

A A A A N A
=>?»(3i—j+2k)(2i+5j—ak)=—l
= M6—5-20)=—1=>NM1—-20)=-1
= A—20A=—122A-2=-1
= A=1
So,a=1

AN A A
r=(3i—j+2k)
> |rf=9+1+4=14
oot |rff =1+14=15

Question152

A A A

Let < be a vector perpendicular to the vectors @ =i+j—k and

—

b=i+2i +kIfT - (?+?+31Q) =8 then the value of < - (? X?) is
equal to ..........
[16 Mar 2021 Shift 2]



Answer: 28

Solution:

Since, ¢ is perpendicular to a and b.
So, ¢ = A(a xb)

A AN A
a=i+j-k

A A A

b=i+2j+k

A
i

Now, a xb = 1 1
1

A
=(1+2)i
A A

=3i—2j+k
A A /\)

= c=x(31—2j +k

—(1+1)3\+(2—1)12

A A A
Now,c-(i+j+3k)=8

A A N AN A N
7»(3i—2j+k)(i+j+3k) =8
= 40=8

SA=2
AA /\)

So,c=2(3i—2j+k

A AN A A A
So, c~(a><b)=2(3i—2j+k)(3i—2j+k)
=29+4+1)
=28

Question1353

A A A A A A

Ifa=a§+|3j+3k,b=—|3?—w'—kandc=?—2j—ksuchthata°b= 1
and b.c=-3, then 3[(a xb)-c] is equal to
[17 Mar 2021 Shift 1]

Answer: 2

Solution:



a=(a,B,3)

b=(=B,—a,—1)
c=(1,-2,-1)
a-b=1
—af—af-3=1
aff=-2
b:c=-3
—B+2a+1=-3
B—20=4
2
> B 2( B) 4

= BPH4=4p=>p-4p+4=0
= (B-2°=0=p=2
Pp=—2=0a2=-2

> a=-1
Hence, %[(aXb)-c]
a=(—1,2,3)
b=(-2,1,-1)
c=(1,-2,-1)
A A A
i j k A A A
(axb)= -1 23 :_Si—7j+3k
21 -1

A A A A AN A
(axb)-c= (—5i—7j+3k)(i—2j—k)
- —5414-3=6

1 x.:lx:
< zl@xb)- = 3x6=2

Question154

Let O be the origin. Let OP = x? + y? ~k and
0Q=-i+2j+3xk, x,y € R, x> 0, be such that |PQ| = V20 and the
vector OP is perpendicular to OQ. If OR = 3? + 23 — 712, ZER,is

coplanar with OP and OQ, then the value of x>+ y2 +70 is equal to
[17 Mar 2021 Shift 2]

Options:
A.7

B.9



C.2
D. 1

Answer: B

Solution:

A A A

Given, OP =xi +yj —k

A A A
0Q=—i+2j+3xk

A A A
OR = 3j+zj -7k
and " [PQ| =20
Now, [PQ|= | 0Q~OP |=|OP - OQ|

A A A
=x+1)i+(y=2)j—(1+3x)k
=PQ > =(\20)* =20
= x+1) H(y—2)2+(1+3x)°=20
=:OP_LOQ
~OP-0Q=0
>(x+ 17+ (2x=2) 4+ (1 +3x)* =20 R
=>-Xx+2y—-3x=0
=y =2x

Sx2 1+ 2x +4x3+4 - 8x 4+ 14 9x% + 6x = 20
= 14x746=20 = 14x =14
=x*=1= x==1 butx must be positive as in question conditions i.e. x > 0.
~ x=-1 (Rejected)
Hence, x =1
Ly=2x=2x1=2
Now, OP, OQ and OR are coplanar.

~ [OPOQ OR]=0
x y —1 I 2 -1

= -1 2 3x [ =0=>| -1 23 =0
3 z =7 3z -7

= 1(~14=32)—2(7-9)— 1(~2—6) =0 = z=—2
XY A =1+4+4=9

Question155

If (? + 3?) is perpendicular to (7? - 5?) and (? - 43) is

perpendicular to (7? < 2?) , then the angle between a and b (in



degrees) is
[25 Jul 2021 Shift 2]

Answer: 60

Solution:

(Z+3b) 1 (72>5b)
(243%). (72-5b) =0
ZP-1s o H 167 om0 (1)
(w-4p ). 77 -21) =0

—|2 —|2 -

712 +8b | =307 . b =0-....2)
from (1) & (2)

2l=1v

cosf=—— ‘b‘ ~0=60°
2‘a\

Question156

Let 2, 3), < be three mutually perpendicular vectors of the same
magnitude and equally inclined at an angle 0, with the vector

@+ b + 7. Then 36cos’20 is equal to
20 Jul 2021 Shift 1]

Answer: 4

Solution:

=]

‘a+b+0‘ —\_)\ +‘b’ +\_)\ +2(

=>}a+b+c‘—



w7+ +7) =4
=1=13cos0

1
=>c0s20=—-
cos 3

- 7 >
atb+clcosb

=36c0s°20 = 4

Question157

For p > 0, a vector 72 =2i+ (p+ 1)3 is obtained by rotating the vector

J. = \/§p? +j by an angle0 about origin in counter clockwise

= (3-2)
(43 +3)?

[20 Jul 2021 Shift 2]

direction. Iftan 0 then the value of a is equal to

Answer: 6

Solution:

Vi =2i+(P+1)j

Vi=y3Pi+]

— —
‘Vl‘ - ’V2’
3PP 41 =4+(P+1)
2P’ —2P-4=0=P*-P—-2=0
P =2, -1 (rejected)
- — _
ViV, 2\3P+(P+1)

cos 0= T~ N > 5
v |V ((P+ 12 +4130%+1
N3+3 4343

cos 0 = — =
\V13V13 13

S 112-243 _63=2 o3 -2
tan 0 =

4B +3  A3+3 3 +3
=>0=06




Question158

In a triangle ABC, if |1§3| =3, (?A‘ =35 and‘l?A| =7, then the projection

of the vector BA onBC is equal to
[20 Jul 2021 Shift 2]

Options:

AL
B L3
c. 1

D. L

Answer: C

Solution:

. . % % .
Projection of BA on BC is equal to
:‘BX‘COS £ABC
77 +3%—5°

2x7Tx3

_ 11

2

Question159

Letp =2i+3j+kand ¢ =i+2j+kbe two vectors.

If a vector * = ((1? + Bf + yﬁ) is perpendicular to each of the vectors



(¥ +7) and (7 =), and|7| = V3, then ||+ | B | +] 7| is equal to

[25 Jul 2021 Shift 1]

Answer: 3
Solution:
=21 +3] +k (Given)
N VAN A A
q=1+2j+k
AATA
— = — — . k
Now (p+q)x (p-q)=13 5 4
110

+_ G B g (F-g)) 32—~
P+ < (P (2422422

=255k

According to question

— A A A

r=oit+pj+yk

Sola[=1,|B| =L |y| =1

= la|+[B[+]y] =3

Question160

If || =2,’?‘ =5and |7 X?‘ = 8, then ?.?’ is equal to :

[25 Jul 2021 Shift 2]
Options:

A. 6

B. 4

C.3



D.5

Answer: A

Solution:

2=2,b]=5
2 x b =12 b lsinb = =8

sin 0 :ﬂ:i-'-?.bV = ‘?H?‘cose
= 10. (:|:-3-) — 16
5

. >
‘a.b‘

=6

Question161

Let @ =i+j+2kand b =—i+2j4 3k Then the vector product

(?+?) X ((?X ((?—?) X?)) X?) IS equalt();
[27 Jul 2021 Shift 1]

Options:
A. 5(3452 57+ 3¢)
B.7(341 - 57+ 3k)
c. 7(301 =55 + 7%)

D.5(30% - 5] +7k)
Answer: B

Solution:



_.
B >
W A

A A VAN
=341=(5)] + (3k)
VAN A VAN

=341 —-5j +3k
VAN VAN A
-7(347 57+ 3%)

Question162
Let @ =i+j+k b and < =i —k be three vectors such that @ x b = ¢
and 7.0 = 1. If the length of projection vector of the vector © on the

vector @ x < is 1, then the value of 317 is equal to
[27 Jul 2021 Shift 1]

Answer: 2

Solution:



IR e )
axb=c

Take Dot with ¢
(—> _’)—> — 2

Projection of E) or a x

‘?-(?X?)‘zl
— —>
a.xc

.'.1=£:>12=—

V6
312=2

Nl

Question163

Let o, b and < be three vectors such thatz = b x (? X ?) Af

magnitudes of the vectors @, band < are V2, 1 and 2 respectively and

the angle between ® and < is 0 ( 0<0< g), then the value of 1 +tan 0

is equal to:
[27 Jul 2021 Shift 2]

Options:
A N3+1
B.2

C. 1

Answer: B
Solution:

— — — —>
2. -(b.p)T
=1.2c059?—?
ﬁ?ZZCOSG?—?
=22 2,42 ) —
‘a‘ =(2cosB) " +2°—22cosO b . c

=2 =4c0s’0 +4 =4 cos 0.2 cos 0
=—2 = —4¢0s°0



2 1

= 0==
cos 3
=sec’0 =2
=tan’0 = 1

=0="=L
4

1+tan6 =2.

Question164

Let the vectors(2 + a+ b)i + (a +2b + ¢)i — (b + ¢)k, (1 + b)i + 2b — bk
and (2 + b)? +2bj + 1- b)ﬁ a, b, ¢, ERbe co-planar. Then which of

the following is true?
[25 Jul 2021 Shift 1]

Options:
A.2b=a+c
B.3c=a+b
C.a=b+2c
D.2a=b+c
Answer: A

Solution:

If the vectors are co-planar,

atb+2 a+2b+c —b-c
b+1 2b -b
b+2 2b I—b

Now R, - R, =R, R;— R, —R,

=0

at+l a+c —c
b+1 2b -b

1 0 1
=(a+1)2b—(a+c)(2b+1)—c(—2b)
=2ab+2b—2ab—a—2bc—c+2bc
=2b—a—-c=0

So =0




Question165

Let three vectors @, b and < be such that @ x b

‘?i =2. Then which one of the following is not true?
[22 Jul 2021 Shift 2]

Options:

AT [T+7) (5=

S
X
el
~—
k.
2
W]

B. Projection of 2 on (
Cleve]|t|[== )-8

N 2
D. |37+ v 22| =51
Answer: D

Solution:

W@ x(b+e)x(v-7)) =0
=2 o xTHTx ) =2(@x (B xT))
- 2(Tx@2)0
(2) Projection of @ on ? x ?)

- (T - — -

a.(bxc):a.a:‘?‘_z

FErIear

Oz vl vz v]2v w2 loe
—2a . a=272 P =8
4)axb=cand bxC =7

"
= a, b, ¢ are mutually perp vectors.

- . |= -7 _|— X Y
-'-\aXb\=c\=>\a\b\=c\=>lb‘=%

Also. | b x <] = lal=b [ Tl= 22T =2 &1
Z+b 2323740 -2¢) .37 +Db -27)
=07 P+ b PralTP

=9 x4)+1+(4x4)

3641416253

1



Question166

A N\

Let a vector @ be coplanar with vectors b =2i+j+kand ¢ =i—j4+k
If 2" is perpendicular to d=3i+2i+ 612, and ‘7‘ =110. Then a

possible value of [???] + [E’??] + [E’??] equal to:
[22 Jul 2021 Shift 2]

Options:
A.—42

B. —40
C.—-29
D.-38
Answer: A

Solution:

—_ — VAN VAN N
=Ab tpc =i2r+p)+jA—p)+kr+p)
d =0 =320+ )+ 20— 1)+ 6(h+ )
ST +TR=0= p=-24
— AN AN VAN
=T =(0)i = 34) + (—WK
=2 =Vio[A =Vio= =1
>A=1o0r—-1
[a b c]

— — — —
[Zol+2bd]+[zTd] =[2b+7Cd
023 2
3 0.2
30 6
— 30(12) +A(6) = 42 = =42

o =]

Question167



Let ©=2i+j—2kand b =i+, If < is a vector such that

| =%| =242 and the angle between (? X E)) and c is ,

IS

then the value 0f| (E’ X ?) X <
[20 Jul 2021 Shift 1]

Options:

2
A.§

B.4

C.3

3
D. 5
Answer: D

Solution:

\?\=3=a;?.?=c

Now | ¢ —a’|=2V2
>c?+a’-2¢ .2 =8
=c?+9-2(c)=8
>c2-2c+1=0>c=1= ‘?‘

—> A A A
Also, @ x b =2i—2j+k

Given (7 x b ) =750 [ lsin2
= (3)(1)(1/2)

=3/2

Question168

Let a and b be two vectors such that |2a + 3b| =|3 a + b| and the
angle between a and b is 60°. If % a is a unit vector, then |b| is equal to

[31 Aug 2021 Shift 1]
Options:

A. 4



B.6
C.5
D. 8

Answer: C

Solution:

|2a + 3b|=|3a + b|

= |2a+3b|*=|3a+b]

=4|af+9b +12a.b =9 |al* +|b]* +6a.b
=5|al*~6a.b—8/b|* =0

% is a unit vector.

So,Ja|=8
And,
5.64— 6.8]b| (%) — 82 =0

=|1b[P+3|b|-40=0

(Ibl +8)(jb| =5) =0

Ib| =5

As,|b| = — 8 Not possible.

Question169

Let a, b-andc be three vectors mutually perpendicular to each other
and have same magnitude. If a vector r satisfies.
ax{(r-b)xal+bx{(r-c)xb}+cx{-a)xc}=0,thenrisequel
to

[31 Aug 2021 Shift 2]

Options:

A.%(a+b+c)
B.3(2a+b-c¢)
C.%(a+b+c)

D,%(a+b+2c)



Answer: C

Solution:

ax[(r-b)yxal+bx[(r-c)xb]l+cx[(r-a)xc]=0
=>a.a(r-b)-(a.(r-b))a+b.b(r-c)-(b.(r-c))b+c.c(r-a)-(c.(r-a))c=0
= |af(r—b)—(r.a)at|bf (r—c)—(r.bb+|c|* (t—a)—(r.c)c=0 [+ ab, c are mutually
perpendicular; ~a.b=b.c=c.a=0]
> |af Br=(a+b+c)]—[(r.a)a+(r b)b+(r.c)c]=0[=]al = |b| = |c|]
=>|al [3r—(a+b+c)—1]=0
~3r-(a+b+c)-r=0
_atb+c

2

=T

Question170

A hall has a square floor of dimension 10m x 10m (see the figure)
and vertical walls. If the ZGPH between the diagonals AG and BH is

cos_lé, then the height of the hall (in m ) is

E F

D 10-m C

[26 Aug 2021 Shift 2]
Options:

A5

B.2V10

C.5\3



D. 5\

Answer: D

Solution:

Let A = (0, 0, 0)
B=(10, 0, 0)

G = (10, 10, h)
H=(0, 10, h)

E F

D C

N VAN A
AG = 10} + 10} + hk
VAN A AN
BH = —107 +10] + hk
Since, AG.BH= | AG| | BH | cos6
(=100 100 +h2) = V124200 . \h>+200. (%)

=5h” = h’+200
=h’=50
=h=5V2

Question171

If the projection of the vector i +2i +k on the sum of the two vectors
2i +4i — 5k and =i +2i + 3k is 1, then A is equal to
[26 Aug 2021 Shift 2]

Answer: 5

Solution:



AN A\ A

Leta =i+2j+k

AN A N\
b =2i+4j—-5k

A VAN A
c=-Ai +2j +3k
Now, according to the questions,
a.(bte) _,

[b+c|

=a.b+a.c=|b+c|

S5+ (CAF4+3)= [(2-0)iF6] 2k
=(12-0)*=2 -1 +36+4

=0+ 144 - 240 = AP = 4h+ 4+ 40
=>A=5

Question172

Leta= ?+5f+af<, b =?+33+B§ and ¢ = =i +2j — 3k be three vectors
such that, [b X ¢| = 5v3 and a is perpendicular to b. Then, the greatest

amongst the values of |a|2 is
[27 Aug 2021 Shift 1]

Answer: 90

Solution:

. N A\ N
Given,a=i+5j+ak
VAN A N
b=1+3j+Bk
A\ N A
andc=—i+2j -3k
valb
=>a.b=0
AN A A A A AN
=>(i+5j+ak) : (i+3j+Bk) =0
=>1+15+af=0

orap =-16...(i)
AN AN A
i ik
NOW,bXC: 1.3 B
-12 -3

= 5(=9-2B)—i(-3+PB)+ k(2 +3)
bxc=i(=9-2p)+]3—p)+5k



Given,|bx¢|=5V3

> |bxc? =75

=(—9 - 2B)*+ (3 —B)2+25=75
>B2+6B+8=0

>B=-2,-4

From Eq. (i), we get
Forp=-2,0=38
Forp=-4,0=4

For maximum value of |a|2, a=38
“laf =1+25+64=90

Questionl73

If = tan 'L = p then the value of tanp is
r=1 2r
[26 Aug 2021 Shift 2]

Options:

Answer: B

Solution:

s 50 11

Given, Y tan — =D
r=1 2r
Now, Stan " (—22 )
I'+4r —1

2r+1)—Q2r—1)
I+Q2r+1)2r—1)
=Y[tan '2r+1)—tan '(2r—1)]
= (tan '3 —tan 1)+ (tan '5—tan '3)+........ +tan 101 —tan 99
=tan '(101)~tan 'l

=tan71(—101 s 1) = tan ! (ﬂ)
1+101 51

— Stan ! [



Questionl74

Leta=?+3+ﬁandb =f—12. If ¢ is a vector such thata xc=Db and
a.c=3,then a.(bxc¢)is equal to
[26 Aug 2021 Shift 1]

Options:
A.—2

B. -6

C.6

D.2
Answer: A
Solution:

Given,ax¢c=b

ax(axc)=axb

(a.c)a=(a.a)c=axb

We have,a=(1,1,1),b=(0,1,-1),a.c=3

A

Aoa
1 J k A A A
axb=| 1 3 1 [=72itjFk
01 -1
AN AN A
So, 3a=3c= (-2} +]+k)

A\ A\ /\)

A A VAN —
(31437 #3k) =30 = (21 +] +k

N AN AN

=3¢ = (57 +27+2k)
R
01 -1
52 2

Now,a.(b><c)=( 4-5-5)=-2

)

W =
W | =




Question175

LetP, P, ........., P, be 15 points on a circle. The number of distinct

triangles formed by points P , P_and P, such that T4k #15is
i k'

[1 Sep 2021 Shift 2]
Options:

A. 12

B. 419

C. 443

D. 455

Answer: C

Solution:

AN A AN
i+j+k=15

A A A
where, i =1, j +k=14
n A

VAN VAN VAN VAN
s (f=2%=12), (G=3,k=11), (j=2,%=10,)
(§=5,12=9)(§=6,12=8)...5ways

AN AN

i=2,7+8<13
A A A AN
> (523,k=10), .., ((=6,k=7)...4 ways

AN A A
i=3,j+tk=12
AN A VAN A
S (7=4k=8)i5=5k=7).. 2ways
A A N
i=4,j+k=11
N VA
:>(j =5,k=6)...1 way
-~ Total = 12 ways
Then, number of possible triangles using vertices
A N A\
P, PAn, Pasuchthati+j+k#15is
i ik
PC,—12=455-12=443

Questionl76



A vector @ = qi+2j+ [312((1, B € R) lies in the plane of the vectors,

b =i+]and T =1-]+4k If 7 bisects the angle between b and <,
then:

[Jan. 7, 2020 (D)]

Options:

AT i43=0

B.7.i+1=0

C. 7. k+2=0

D.%.k+4=0

Answer:C

Solution:

. — _)
Angle bisector between b and ¢ can be

— A

A
2 =lb+2) or?=u(b—€)
R o)
If_’=k(1 IR )
a 2 3\

A [34+34+4 4+41A<]
= 1 1—
Wy

SRS

Compare with 2’ = (x?+2f+ Bﬁ
2\
3\2 5

N N N N
a =4i+2j+4k
Not satisfy any option

_ NN A _al
Now consider a = (1 ] 117 )
G (7 32

_)
a

=

A AN A A AN
(37435 ~1+]—4k)

&

(27 +4] - ak)

M

32
. N N VAN A\

Compare with' a” = ai +2j +pk

4 3\2

—V— =2 —

3\2 MR

= =+2j =2k



—> AN AN AN AN
.f;_k+2=(i+q—akfk+2
=-2+2=0

Questionl77

Let @, b and < be three unit vectors such
—

that @2+ b+7¢ = 0 jf
b+b.T+7<. 7 and

A=7a.b+
d =% xb+bxc+7xa,then

—
C

— —

the ordered pair, | A, E)) is equal to:
[Jan. 7, 2020 (IT)]

Options:

Answer: D

Solution:

\?+?+?‘2=0

34207 b+b. o+, a) =0

(?.?‘F?.?'ﬁ‘?.?) =_—23-:x=_2—3
d=axb+bxl-a<b)-2-blxal ve=-T-b
ST X bt aX b+ D

d=3(2 %)




Question178

Let the volume of a parallelopiped whose coterminous edges are
given by ¥ = i+ +2k, ¥V =i+]+3kandw = 2i +j +k be 1cu. unit. If 0
be the angle between the edges v and w, then cos 0 can be:

[Jan. 8, 2020 (D)]

Options:

E

A.

=Y

6

7
B%s

5
C.3

5
D. =

33

Answer: B

Solution:

ltis given that W =i+]+Ak, V =i+]+3kand w =2i+] +k

Volume of d = [7.7.\7]

=>-A+t3=x1=>A=20rr=4

Question179

Let@=i—2j+kand b =i—j+k he two vectors. If Tis a vector such
that b x €=t x7 and .7 =0, then< . b is equal to:
[Jan. 8, 2020 (D]



3
A. >

1
B'§

1
C. 5
D. -1
Answer: C
Solution:
T xlb <) =T (57
(R B)T=7. -2 D)T
547 =61 =5+%) -4(i-2]-&)
547 =27 =2j +2k
=>?’=%(?+3+1§)
b ?=—%
Question180

The projection of the line segment joining the points (1,-1,3) and
(2,-4,11) on the line joining the points (-1,2,3) and (3,-2,10) is

[NA Jan. 9, 2020 (I)]

Answer: 8
Solution:

Let P(1, —1,3), Q(2, —4. 11), R(=1, 2, 3)and S, —2, 10)
Then, PQ = i —3; + 8k



Projection of PQ on RS
_PQ.RS___4+12+56 g

RSE @+ @p+m?

Question181

Let <, b and © be three vectors such that 7| =13, ?| =5,05.c=10
and the angle between vand ¢ is 3 If v is perpendicular to the

—

vector b x < then |7 x ( b ?) ‘ is equal to
[NA Jan. 9, 2020 (11)]

Answer: 30

Solution:

b.T=10> !?H?\cos(%‘) - 10

:5.\?!.%=10:>!?\=4

Since, is perpendicular to the vector b x ¢, then

7. (ox<)=0
Now, ‘?X (E)X?)‘ Z?H?X?‘sin(g)

=d§x\?\?\smgx1

Hence, | 2% (b x )| =30

Question182

Let the vectors @, b, < be such that |7| = 2, ?’ =4 and|%| = 4. If the

projection of © on < is equal to the projection of < on @ and b is



perpendicular to <, then the value of |7 + b — <] is

[NA Sep. 05, 2020 (ID)]

Answer: 6

Solution:

_ﬁ
= Projection of b on a = Projection of ¢.on a
O
~a.b=a.c

_)
Given, b . ¢ =0
— —

b.c—2

— —
2+ b —?12=E’|2+\b PP +2a b -2

=4+16+16=36

ﬁ
N - P =6

- —
a.cC

Question183

If the vectors, 7 = (a+ 1)i +aj + ak, ¢ =ai + (a+ 1)i + akand
T =ai+aj+(a+1)k(a €R) are coplanar

and3 (7. E’)z — k‘_r’ X'q |2 = 0, then the value of A is
[NA Jan. 9, 2020 (I)]

Answer: 1

Solution:

at+1 a a
a a+1 a

a a a+1

=3at+l1=0=>a=—

W | =



The given vectors

- %(i(4 —1)—j(=2=1)+ k(1 +2))

=1(3i+3j+3k)=m

Question184

Let a, b, ¢ € R be such that a’+b*+ci=1.
IfacosO—bcos(9+23—“) =ccos(9+43—“),where9=gthen the angle

between the vectors a? + b? + c1A< andb? + c? + a12 is :
[Sep. 03, 2020 (I1)]

Options:

T
A'E

B.

w|¥

C.

ola

D.0

Answer: A



Solution:

acosOZbcos(6+23—n) =ccos(6+%) =k
k k k

cos®’

cos(6+4{) .cosO.cos(9+23—n)

cosG+ZCos(6+n).c0s<§)

i cosO.cos(eJr%) .cos(6+4?n) ]

cose+20056%

i cosO.cos(GJr%) .cos(6+4?n) i
(a?+b§+cl§) ) (b?+c§+a12)

\ja2+b2+02. \jb2+c2+a2
=ab+bc+ca=0

(1):

cosd =

%
2

Question185

Let the position vectors of points 'A' and 'B' be i+j+kand 2i 4+ 31A<,
respectively. A point 'P" divides the line segment AB internally in the

ratio lambda : 1(A > 0). If O is the region and OB, OP — 3|&& x OP |2 =6,
then A is equal to
[NA Sep. 02,2020 (II)]

Answer: 0.8

Solution:



Let position vector of A and B be 2" and E) respectively.

-
) " e Ap_Ab T+ a
-~ Position vector of P is OP S S
Al
O } O
A P B
(1,1, 1) (2,1,3)
) — — — —> 5
leenOB.OP—3’OA><OP| =6
— —
— xb+?)_ S Abta o
=>b.( T 3a X =6
> 1 R 2 — 2 — —- - — —
SZonvf @bl =6l=ax b =27 -] -Kand 3. b =6
A+l (A+1)
_6t14n 18 _
Al e+ 1)?
2
L Sho 182
At (L +1)
A
Letm t
=18t~ 8t=0.=2((9t—4) = 0
_o 4
>t O,9
SN 9:>x 5 0.8
Question186
If @ and b are unit vectors, then the greatest value
— —
0f\/§?+b|+_a’—b‘is .
[INA Sep. 06, 2020 (I)]
Answer: 4
Solution:

Let angle between =.and b be 6.

2+ b =V1%1 12030 =2}cosg‘ [ “1a [ =lbl=1]

Similarly, |27~ b | = 2]sm g‘



So, @‘?JF?M?—? =2[\/§‘cosg‘+‘singu
- Maximum value of (a cos  +bsin 0) = \a>+b?

». Maximum value =2 {(¥3)> +(1)* = 4

Question187

If ¥ and v be two non-zero vectors such that | +v| = |¥| and

2% + Y is perpendicular to v, then the value of A is
[NA Sep. 06, 2020 (II)]

Answer: 1

Solution:

X+ y =[x

Squaring both sides we get

KPR VY PP

Also 2X +1y and y are perpendicular
2K Y ANY LY =0 (ii)
Comparing (i) and (ii), A =1

Question188

o]
ol

2
H
E’—b‘ +

Let 2, b and < be three unit vectors such that E
Y

Then |@ +2b | +|@ +27|is equal to

[NA Sep. 02, 2020 (1)]

Answer: 2



Solution:

_)
2=l =1

—2
g et

- —
cC =—

S, —
=>a.b+a. 2

Now, |7 +20 | +/7 +22P

<2l==7" P +4[b P44/ TP +4(T B

+2.3) =2

Question189

If the volume of a parallelopiped, whose coterminus edges are given
by the vectors = = ?+3+n1§, b =2i+4j—nkand < = ?+n3+3f<(n >0),
is 158cu. units, then:

[Sep. 05, 2020 (I)]

D.n=9
Answer: B

Solution:

We know that the volume of parallelopiped
A e

-7 voe |

1 1. n
2.4 —n
I n 3
=(12+n%) — I(6+n)+~n(2n—4) = 158
=3n”—5n— 152 =0

=3n>—24n+19n— 152 =0
=3n(n—8)+19(n—8) =0

=158




—-19
= gorn=—=
n= n= 3

=n= 8( n>0)

+J+8k b 21+4J—8kand < —1+8J+3k
=1+8+24=33

ﬁ
b.c =2+32-24=10

- —
a . cC

Question190

Let x, be the point of local maxima of f (x) = 7. (? X ?) , where

/\ —

A =xi— 2j+3k,b=—21+xj—kand7=7i—2j+x1A<Thenthevalue0f

?.?+?.?+?.7atx=x0is:
[Sep. 04,2020 (I)]
Options:
A. 4
B. -30
C. 14
D. -22
Answer: D
Solution:
It is-given that
ik
foo=2 . (oxT)l= * 2 3 [ =x3-27x+26
-2 x -1
7 -2x

>f(x)=x —27x+26

=>1'(x)=3x> 27

For critical point f'(x)=0

=3x"—27=02x=-3,3
+ - +

-3 3
Max, Man,



The local maxima of f(x) is, x, = 3.

Thenra.b+b.c+c.a
=—2x—2x—3—14—2§i§f]§#{f§x=3x—13
So,value atx =x,, =a.b+b.c+c.a =3x—=13

=3x(=3)-13=-22

Question191

) AA A A LA 2 |a — )2
If @ =2i+j+2k, then the value of|i X (a xi) +|j % (a Xj)|
+1§x(?xf<)|2isequalt0 3
[NA Sep. 04, 2020 (IT)]

Answer: 18

Solution:

A N AN A A A AN A
ix(axi) = (1. V)a=.a)i =]+2k
A AN N A
Similarly, j x (an) =2i+2k

A AN AN /\

ﬁX(EXk)=2i+J

FE L A2l P +‘2?+§|2 _54845—18



