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Topic 1: Scalar Triple Product

Q1. JEE Main 2024
Let @ and b be two vectors such that [b| =1 and |b x a@| = 2.
Then |(b x @) — b|? is equal to

Al (B)3 ©)5 (D)4

Q2. JEE Main 2024

~ ~ ~ — ~ ~ ~
Let @ = aji+asj +ask and b =bii+ byj + bsk be two
vectors such that \E)| =1,a-b=2and [b| =4. If ¢ =2(a x
b) — 3b, then the angle between 5 and ¢ is equal to:

(A)cos™! (—%)

(B)cos ™! (%)
(©)cos? (%)
(D) cos—? (— 32§)

Q3. JEE Main 2024

Let g and b be two vectors such that |G| = 1,|b| = 4, and @ - b =
2. 1f¢ = (2a x b) —
192sin’ a is equal to

3b and the angle between b and ¢ is a, then

Q4. JEE Main 2024
~ ~ ~ = ~ ~ ~
Let—>—i+2j+k b =3(i—j+k)

Let ¢ be the vector such that @ x ¢ = b andd-¢ = 3.
Thena - ((¢ x b) — b — ©) 1sequa1to.
(A)32 (B) 36 (C)24 (D) 20

Q5. JEE Main 2024
Letd =i+ j+kb=2 +4j —bkandé==zi +2j + 3k, €
R.

If d is the unit vector in the direction of b + & such that @ - d = 1,
then (@ x b) - € is equal to
(A)3

O)11

(B)9
(D)6

Q6. JEE Main 2023

Letd=i+2j+3kandb =i+ j— k. If ¢ is a vector such that
G-¢=11,b- (4 x &) =27 and b- &= —+/3|B|, then |@ x ¢|? is
equal to

Q7. JEE Main 2023

Let @ = 4¢ + 37 and 3) — 3t — 47 + 5k. If ¢ is a vector such
that €. (a X b) +25=0,7¢. (G+7 + %) = 4, and projection
of @ on @ is 1, then the projection of ¢
N

®) %

©)3

D)

on b equals :

Q8. JEE Main 2021

?:35—}—@3—0@ and ¢ = —ai —
23 + %, where « and 3 are integers. fa. ? = —1land ? d =
10, then (7 X _b>) . is equal to

Let @ =i—aj + Bk,

Q9. JEE Main 2021

Ifd = ai + 57 + 3k,
—> . DO
= —ﬂi—aj—k:and

=1—27 —ksuch that @. b =1 and b ¢ = -3,

(()

Q10. JEE Main 2014

If [7><3> T X @xd| =A@ T ?}2 then A is
equal to :
(A)0

then
) is equal to

(B)1 ©2 (D)3

Q11. JEE Main 2009

If 7,7,? are non-coplanar vectors and p, ¢ are real numbers,
then the equality [37 p? pﬁq — [p? o q?} —
[m qv qﬁ} — 0 holds for :

(A) exactly two values of (p, q)

(B) more than two but not all values of (p, q)

(C) all values of (p, q)

(D) exactly one value of (p, q)

Q12. JEE Main 2005

_>
If 7, b,  are non coplanar vectors and A is a real number then
M(@+7) X ] =[@ T+7 B]for:



(A) exactly one value of A
(B) no value of A

(C) exactly three values of A
(D) exactly two values of A

Q13. JEE Main 2003
If ¥,V and W are three non-coplanar vectors,

(2+7-%). (T~ 7) x (¥ - @) equals:

(A)3U.V x W

then

Q14. JEE Main 2021

= 4 A
Let a vector @ be coplanar with vectors b = 2i+ j + k and

¢ =1i—j+ k. If @ is perpendicular to 7 = 314 27 + 6k, and
’7 =+/10. Then a possible value of [g 4 <]+
(@ Y 7] +@ ¢ 7} is equal to :

(A) —42 (B) —40 (C)—29 (D) —38

| Topic 2: Coplanar

Q15. JEE Main 2023

Let a, b, cbe threei distinct rezAll numbers, none equal to one. If the
vectors at +j +k,1+ b7 +k and 1+ j + ck are coplanar, then
= + 155 + 1= isequal to :
A)-2 B)1 ©-1 D)2
Q16. JEE Main 2023

If four distinct points with position vectors d,z,é‘ and d are
coplanar, then [d¢ b &] is equal to :

A)d b d+[@ ¢ d~+[d b
®B)b ¢ d+[d d &+[d b d
©a d b+[d & d+[d b ¢
D)d ¢ d+b d d+[¢ d b

Q17. JEE Main 2023
Let S be the set of all (A, u) for which the vectors No—j+

k,i4+27 +pk and 3¢—4j+ 5k, where A—p=5, are
coplanar, then Y~ 80 (A? + p?) is equal to :

(Ap)es
(A)2370 (B)2130 (C)2210 (D) 2290

Q18. JEE Main 2023

- ~ ~ - - -~ ~
If the vectors @ = Ai+uj +4k, b = —2i+4j — 2k and

=2+ 35 +% are coplanar and the projection of d on the

s
vector b is v/54 units, then the sum of all possible values of
A+ pisequal to :

(A)24 B)0

(©) 18 (D)6

Q19. JEE Main 2023

Let @, ? and ¢ be three non-zero non-coplanar vectors. Let the
position vectors of four points A, B,C and D be @ — T +

PG -3b+47,-d+2b -3¢ and 2d —4b +6¢
respectively. If A ?,? and ﬁ are coplanar, then A is equal to

Q20. JEE Main 2023
If the four points, whose position vectors are 37 — 45 + 2k, 7 +
27 — 75, —21 — 7 4 3k and 5; — 2a] + 4k are coplanar, then « is
equal to :

73 73 107 107
A B) -3 (O D) 37
Q21. JEE Main 2023
Letthevectorsu1 —z+]+ak U fz—i—b]—&—kandug —cz—|—
7 + k be coplanar If the vectors v; = (a + b)z + cg + ck, Ty =
ai+ (b+c)j+ak and U3 =0bi+bj+ (c+a)k are also
coplanar, then 6(a + b + ¢) is equal to :
(A)12 B)6 ©)0 (D)4
Q22. JEE Main 2023
Let the position vectors of the points A, B, C and D be
5t 4+ 57 + 2X\k,t + 25 + 3k, —2t + A\j + 4k and —i+ 55 + 6k.
Lettheset S = {A e R:
the points A, B, C and D are coplanar }.

Then > (A + 2)? is equal to :
AeS

37
(VR (B)25 )13 (D)41
Q23. JEE Main 2023
The sum of all values of «, for which the points whose position
37 + 4k, (a+ 1) + 2k and 97 +
(a— 8)7 -+ 6k are coplanar, is equal to :

(A)6 (B)4 ©-2

vectors are 7 — 2J + 3IAc, 2 —

(D)2

Q24. JEE Main 2022
~ o~ —~ ~ PO “ —~ —~
fd =2+7+3k b=3+3]+kand € = c1i + o] + csk
%
are coplanar vectors and 4.7 = 5 b J__c>, then 122(c; + ¢ +
c3) is equal to

Q25. JEE Main 2021
Let the vectors
(2+a+b)i+ (a+2b+c)j — (b+ )k, (14 b)i + 2b] — bk
and (2 + b)i + 2bj + (1 — b)k, a,b,c, € R be co-planar. Then
which of the following is true?
(A)2b=a+c

(C)a=b+2c

(B)3c=a+b
(D)2a=b+c

Q26. JEE Main 2021
Let a, b and ¢ be distinct positive numbers. If the vectors az +
aj + CE, i+ % and ci + ¢j + bk are co-planar, then c is equal to :



(A) 12 (B) %5t
O+ (D) Vab

Q27. JEE Main 2020
If the vectors, p = (a + 1)% + aj + ak,
d =ai+ (a+1)j+ ak and
7 =ai+aj+ (a+ 1)k (a € R)are coplanar
2 2
and 3 (??) - ’7 X 7‘ = 0, then the value of ) is

Q28. JEE Main 2019

o = S
Let @=i+2]+4k, b =i+ Aj+4k and © = 21+ 4] +
(A2 — 1) k be coplanar vectors. Then the non-zero vector @ x ¢

1S :

(A)—10; — 55
(B)—107 + 57
(C)—14i + 55
(D) —14% — 57

Q29. JEE Main 2019

Let a € R and the three vectors

@ =ai+]+3k b =2 +j —akand ¢ = ai — 2j + 3.
Then the set

S={a:

@,

? and

¢ are coplanar} :

(A) contains exactly two numbers only one of which is positive
(B) is singleton

(C) contains exactly two positive numbers

(D) is empty

Q30. JEE Main 2019

The sum of the distinct real values of u, for which the vectors,
pi+j+%k i4pj+k, i+7-+ pk areco-planar, is :

(A)2 (B) -1

o D)1

Q31. JEE Main 2007

Let?z%—k}—&—%,?z%—}—i—fk\: and ¢ =i+ (z —2)] —
E . If the vectors ¢ lies in the plane of d and —b>, then z equals :
(A)—4 (B) -2 ©o D)1.

Q32. JEE Main 2004

If 7, ?, ¢ are non-coplanar vectors and A is a real number, then
the vectors @ + 2y +37¢, AD +4¢ and (2A — 1) ¢ are non
coplanar for :

(A) no value of A

(B) all except one value of A

(C) all except two values of A

(D) all values of A

Q33. JEE Main 2021

Let O be the origin. Let @ =xi+yj —k and @ =i+
27 + 3zk, x, yeR, x > 0, be such that ‘w‘ =4/20 and the
vector O? is perpendicular @ If ﬁl =3i+2] — 775, z€R, is
coplanar with @ and FQ), then the value of x2 + y2 + 22 is
equal to :

(A)2 (B)9 (©)7 D)1

| Topic 3: Application of STP Volumn

Q34. JEE Main 2020

Let the volume of a parallelopiped whose

coterminous edges are given by
U=i+j+Me, ¥ =1+ +3kand

=2+ i+ k be 1 cu. unit. If 6 be the angle between the
edges o and W , then cosé can be :
(A) 55 B) 57 ©3 (D) 325
Q35. JEE Main 2020

If the volume of a parallelopiped, whose

coterminus edges are given by the

vectors @ =1+ J + nk,

- - - —~
b =2i+ 45 — nk and
- =

d=i+nj+ 3k (n > 0), is 158 cu. units, then :
(A)n=7 (B) .7 =10
©d. =17 D)n=9

Q36. JEE Main 2019

If the volume of parallelopiped formed by the vectors 2 + Aj + k
, 3 + Ak and \i + k is minimum, then ) is

equal to :
@-% B3 ©-v3 ™%

Q37. JEE Main 2023

Let the vectors 6,3,8 represent three coterminous edges of a
parallelopiped of volume V. Then the volume of the
parallelopiped, whose coterminous edges are represented by
a,5+ ¢and @+ 2b + 3¢ is equal to :
A3V B)2V ©)6V D)V

Topic 4: STP-2
Q38. JEE Main 2025

R PN — R R “

Let_a>:2i—3j—|—k, b =3¢+ 25 + 5k and a vector < be
such that (G —¢) x b= —18i — 3] + 12k and G- ¢ = 3. If b x
¢ =d, then |- d| is equal to :
(A)15 (B)18

(0)12 (D)9

Q39. JEE Main 2025

Let the angle 8,0 < § < § between two unit vectors a and b be
sin (3%). If the vector &= 3a + 6b+9(a x b), then the
value of 9(¢ - &) — 3(¢- b) is



(A)31 (B)29 (C)24 (D)27

Q40. JEE Main 2023

Let ¥ = ot + 2J — 3k, W = 20 + J — k and @ be a vector such
that |4| = @ > 0. If the minimum value of the scalar triple
product [& ¥ W] is —av/340L, and |@- 3> = 2 where m
and n are coprime natural numbers, then m + n is equal to

Q41. JEE Main 2022

Let a vector @ be coplanar with the vectors @ = —i + j + k
VU
and b = 27+ J — k. If the vector € also satisfies the conditions
— —
<. [(7+ b) <7>< b)}=—42 and
= ~

(7 X ( —b )) .k = 3, then the value of | |2 is equal to :
(A) 24 (B)29

(€)35 (D)42

Q42. JEE Main 2022

Let the vectors @ = (1+t)i+ (1—t)j+kb=(1—t)i+
(1+t)7+2k and é=tt—tj+k,t € R be such that for
a,B,v € R,aﬁ+55+75=6>:> o= =~=0. Then, the
set of all values of ¢ is :

(A) a non-empty finite set

(B)equalto N

(C)equal to R — {0}

(D)equalto R

Q43. JEE Main 2021

— - —
Let three vectors 7, b and ¢ be such that @ x b = ?, b x

¢ =7 and ’7’ = 2. Then which one of the following is not

true?

A7 (( +?)><(?><—c>)) 0
(B) Projection of @ on ( b x¢)is
O 7 2|4 # 7]-s

2
(D)‘3a+b 2?‘ — 51

[\S}

Q44. JEE Main 2021

Let o = Z—|—] + % and b = ] —%. If is a vector such that
Txd=badd. d= 3, then @ (b x ) is equal to :

(A)-2 B)-6 ©)6 (D)2

Q45. JEE Main 2020

Let xo be the point of Local maxima of f(z) = d (7 X ?),
where

W=ai-2+3k b=-2%+aj—k <=T7i—2+ak

Then the value of
b + b i +7274d atx =Xgis
(B)-30 (©)-4

A)14 (D)-22

Topic 5: VTP-1

Q46. JEE Main 2026

Let?:—%+3+2E,ﬁz%—j—3l§,?=?xﬁ and?z
@. Then (@ — b) - d is equal to :

A2

(B)-2

©4

(D)-4

Q47. JEE Main 2024
Let @ = —5z+] - 3k:
= (((" x b)>< 1) X 1) X

— - ~ ~
b =i+ 25 — 4k and
i. Then @- (—i + j + k) is equal to

(A)-12 (B)-10 (C)-13 (D)-15

Q48. JEE Main 2021
%
If d and b are perpendicular, then
%
d x (7>< (7>< (7 X b))) is equal to :
(A) 13T B)T
©Odxb D) 7|7

Q49. JEE Main 2021
%
Let d =1 +7+2k and b = —7 + 27 + 3k. Then the vector

product (1 8) x (@ (@ - ) % ) x ) i cqua

to:

(A)5(34i — 57 + 3k)
(B)7(34i — 57 + 3k)
(C)7(307 — 57 + Tk)
(D)5(30i — 55 + 7k)

Q50. JEE Main 2022
Let&z2%—3+51Acand3:ai+ﬁj'+2fc.lf((dxg) x%)-
k=%, then b x 2] is equal to :

(A)4 (B)5 (©)v21 (D)V17

Q51. JEE Main 2020
Ifd =2i+ 7+ 2’15, then the value of
ix(ﬁxi) (7><j)‘+‘kx(7

to

N2
xk)‘ is equal

Q52. JEE Main 2023

LetA € R,d = Ai+2j — 3k, b =17 — Aj + 2k.

If ((@ + B) x (@ x B)) x (@ — b) = 8 — 40j — 24k,
then |A(d@ + b) x (@ — b)|? is equal to :

(A) 136

(B) 140

(C) 144

(D) 132



| Topic 6: VIP-2

Q53. JEE Main 2025

Letd =i+ 2j + 3k,b=3i + j — k and ¢ be three vectors such
that ¢ is coplanar with @ and b. If the vector C is perpendicular to
band G- ¢ = 5, then || is equal to

@) ,/u ®) 575
(©)18 D) 16

Q54. JEE Main 2021

Let three Vectors b and ¢ be such that ¢ is coplanar

with @ and b

@. ¢ =7and

b is perpendicular to ¢, where
N s A = —

d =—i+j+kand b =2+ k, then the
2

_>
value of 2 E)—i— b +7 is

QS5. JEE Main 2023

%
If 7, b,? are three non-zero vectors and 7 is a unit vector
. >
perpendicular to ¢ such that @ =ab —7,(a #0) and
— —
b.¢ =12 then |¢ x (d x b)|is equal to:

(A)15 B)9 ©)6 D) 12

Q56. JEE Main 2022

Let 6,5, C be three coplanar concurrent vectors such that angles
between any two of them is same. If the product of their
magnitudes is 14 and

(@xb)- (bx&)+ (bxd)-(¢xa)+(¢xa)-(axb) =168,
then || + |b| + |€] is equal to :
(A)10 (B) 14

©)16 (D) 18

QS57. JEE Main 2021

- - =
Let @, b and ¢ be three vectors such that @ = b x (b x 7)
%

b and ¢ are v/2, 1 and 2

_>
respectively and the angle between b and ¢ is 6 (0 <f< %),

If magnitudes of the vectors a,

then the value of 1 + tanf is equal to :

AV3+1 (B2 ©)1 (D) ¥341

Q58. JEE Main 2019
_>

Let 7, b and ¢

and ¢ are non-parallel. If  and f are the angles which vector a

. . —
be three unit vectors, out of which vectors b

— —

makes with vectors b and ¢ respectively and d x (b x ?) =
_)

1 b, then |a — B is equal to :

(A)90° (B)30°

(€) 450 D) 60°

Q59. JEE Main 2016
—
Let @, b and ¢
— — —
(b X 7) = ﬁg <b + ?) .If b is not parallel to ¢, then the

be three unit vectors such that @ x

angle between @ and b is:

AWF (B)¥F (OF: D)%

Q60. JEE Main 2022
= 4
b:z+23—|—k Let T be a vector

+)\7 If b and © are non-

Let & —3’L+] and
_>

satisfying @ x (b ) =

parallel, then the Value of Ais:

@A-5

O1

(B)5
D) —1

Q61. JEE Main 2015
Let 7,7 and ¢ be three non-zero vectors such that no two of
them are collinear and

(@x7) << =
b and ¢ , then a value of sin @ is :

(A) % (B) L2 (©) 22

N
% ‘ b ‘ ’?’ . If 6 is the angle between vectors

(D) =2

Q62 JEE Main 2022

b=1b =92 and ¢

< c , then the wvalue of
[E)x(bxa),?x( X ),

b xd)] s

(i

Q63. JEE Main 2004

- —
Let @, b and @ be non-zero vectors such that (7 X b) X
_>
b

_>

=3 ’ b ’ ’?’ d . If 6 is the acute angle between the vectors
and _c>, then sind equals :
(A) 22 (B) ¥ ©)3 (D) 3
Q64. JEE Main 2002

- 7 .
If a, b, ¢ are vectors such that [a b c] =4 then

- =

{7><b bx??xﬁl:
(A)16 (B) 64 (C)4 (D)8

Q65. JEE Main 2011

If 4= \/% (32+E> and ?: % (22—}—35—675), then the
value

of (27—7) [(7 X _b>) X (7+ 2_b>)} is:

(A)-3 B)5 O3 (D) -5

Q66. JEE Main 2006

If (7 X ?) X¢C="ax <_b> X ?) Where?,?and_c) are any
@b 40, 5.7 £0thend
(A)inclined at an angle of % between them

three vectors such that and ¢ are :
(B) inclined at an angle of % between them

(C) perpendicular

(D) parallel



Q67. JEE Main 2024

PO = . .
Let?:6i+j—kandbfi+j If C is a is vector such that

¢ > 6,2 - ¢ =6[c|,[ ¢ — 2| =2v2 and the angle between
@ x band @is 600, then |(@ x b) x & is equal to:

(A) 36 (B) 5(6 — /6)

(©) 2(6 + V6) D) 3V3

Q68. JEE Main 2021
s - . 4
Let @ =2i+7—2kand b =i+ j. If € is a vector such that

%
a.7C = ¢ — d@| = 24/2 and the angle between (7 X b)
%
and i is £, then the value of ‘ (7 X b ) ‘ is:
(A)2 (B)4
©)3 D)2

Q69. JEE Main 2020
%
Let 7, b and ¢ be three vectors such that ’7’ =3,

— — —
’ b ’ =5b ¢ =10 and the angle between b and Cis Z.1f @ is

3
perpendicular to the vector b x ¢ , then ’a X (b )’ is

equal to

Q70. JEE Main 2017
~ ~ —~ — ~ ~
Letd =2i4+7—2kand b =i +.

Let ¢ be a vector such that ‘? — _>‘ =3

’(7 X ?) X ?’ =3 and the angle between ¢ and @ x ? is
30°.

Then @. ¢ is equal to :

(A)2 (B)S (©) 3 ®) ¥

Topic 7: Scalar Triple Product of 4 Vectors
Q71. JEE Main 2023
Let 7, _b> and ¢ be three non zero vectors such that 7 =0
and @ x (? X ?) H_C Ifj be a vector such that ? 7 =
E).?,then (@ x b) T x 7 ) is equal to
(A) 3 (B)—; ©; D)3
I Topic 8: Angle Bisector
Q72. JEE Main 2026
Let P be a point in the plane of the vectors E =3i4+j— k and
ﬁ =i—7+ 3k such that P is equidistant from the lines AB

and AC. If |ﬁ| = é, then the area of the triangle ABP is :
A} (B) 2 (©) (D)2

Q73. JEE Main 2026

Let PQR be a triangle such that w =-21—j+ 2k and ﬁ =

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

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

1— 7] + 2k, then the value of 3a — 4b is

Q74. JEE Main 2025

Let A, B, C be three points in xy-plane, whose position vector
are given by v/3i + 7,14+ /3 and ai + 1- a)j' respectively
with respect to the origin O . If the distance of the point C from
the line bisecting the angle between the vectors O—x& and O? is
%, then the sum of all the possible values of a is :

A2

B)0

©?2

D1

Q75. JEE Main 2024

The position vectors of the vertices A, B and C of a triangle are
2i — 35 + 3k, 21 + 27 + 3k and —i + j + 3k respectively. Let
denotes the length of the angle bisector AD of /BAC where D
is on the line segment BC, then 2% equals :

(A)45 (B)50 (©)42 (D) 49

Q76. JEE Main 2020

A vector @ = ai + 2] + Bk (a, B € R) lies in the plane of the
vectors, ? =17+ and € =i- J+ 4k If @ bisects the angle
between ? and ¢, then:

(A)dit3=0 B)Tk—-4=0
(Odi+1=0 D)adEk+2=0

Q77. JEE Main 2019

Letv/3i+7, i++/37 and i+ (1 — B)7 respectively be the
position vectors of the points A, B and C with respect to the
origin O. If the distance of C from the bisector of the acute angle
between OA and OB is 7, then the sum of all possible values of

Bis:

A4 (B)1 ©2 D3

Q78. JEE Main 2018

If the position vectors of the vertices A, B and C of a A ABC are
respectively 47 + 7; + 8k, 2i + 35 + 4k, and 2i + 55 + Tk,
then the position vectors of the point, where the bisector of ZA
meets BC is :

(A)} (42 +87+ 1175)

(B) L (62 L 115+ 15%)

(©)4 (67 + 137 + 18F)

(D)4 (87 + 147 + 19%)

Q79. JEE Main 2008
The vector @
- 2 -~ - = . -

b =i+7and @ = j + k and bisects the angle between b and
¢ .Then which one of the following gives possible values of o
and 3 ?
Aa=2, =2
Oa=2 =1

= ai + 27 + Bk lies in the plane of the vectors

B)a=1, B=2
Da=1, B=1



Topic 9: Position Vector

Q80. JEE Main 2026
Let O be the origin, O? =d and w =b. If R is the point on
O? such that O? = 5@, and M is the point such that OQ =
5RW, then m is equal to :
(A) §(d — 4b)

(C) 1(~d + 4b)

-

(B) 15— 4a)
(D) }(~b + 4d)

Q81. JEE Main 2023
Let ABCD be a quadrilateral. If E and F are the mid points of
the diagonals AC and BD respectively and (ﬁ - ﬁ) +

(ﬁ - ﬁ) = kﬁ, then k is equal to :

(A)-2 B)4
-4 D)2

Q82. JEE Main 2023

An arc PQ of a circle subtends a right angle at its centre O. The
mid point of the arc PQ is R. If@ = 7,@ =7, and OQ =
a® + B, then a, 82 are the roots of the equation :
A)z2+z-2=0

B)3z2+2x—1=0

(O)3z2—-2z—-1=0

D)z2—xz—-2=0

Q83. JEE Main 2021

A hall has a square floor of dimension 10 m x 10 m (see the
figure) and vertical walls. If the angle GPH between the
diagonals AG and BH is cos™'1, then the height of the hall (in
meters) is :

E F
B G
P
A B
10m
D 10m C
(A)S (B)2v/10 (©)5v3 (D)5v2

Q84. JEE Main 2020

Let the position vectors of points 'A' and 'B' be
i+ 7+ kand 2i +  + 3k, respectively. A point
'P' divides the line segment AB internally in the
ratio

Al

A>0). If O is the origin and

OB.OP — 3‘@ x 55‘2 — 6, then

A is equal
to

Q85. JEE Main 2016

In a triangle ABC, right angled at the vertex A, if the position
vectors of A, B and C are respectively 3i+ 7 —k, —i+37+p
% and 5i + qj — 4F, then the point (p, q) lies

on a line :

(A) parallel to x-axis.

(B) parallel to y-axis.

(C) making an acute angle with the positive direction of x-axis.

(D) making an obtuse angle with the positive direction of x-axis.

Q86. JEE Main 2013
If the vectors E = 3i+ 4k and ﬁ =5i—2j+ 4k are the
sides of a triangle ABC, then the length of the median through
Ais:

(A)V18 (B) V72

(C)V/33 (D) V45

Q87. JEE Main 2006

The values of a, for which the points A, B,C with position
vectors 2% — j + E, i—37 — 5k and ai— 37 + k respectively
are the vertices of a right angled triangle with C' = F are :
(A)2and 1 (B)—2and -1

(C)—2and 1 (D)2 and —1

Q88. JEE Main 2003

The vectors E =3i+4k & @ =51— 2] + 4k are the sides
of triangle ABC'. The length of the median through A is :

(A)+/288 (B)V/18 (O) V72 (D)+/33

Q89. JEE Main 2003
A tetrahedron has vertices at 0(0,0,0), A(1,2,1)B(2,1, 3) and
C(-1,1,2). Then the angle between the faces OAB and ABC
will be :
(A)90°

119
(B)cos™? (ﬁ)
117
(C)cos™! (—1)
(D) 30°

| Topic 10: Centre of Triangle

Q90. JEE Main 2025

Let the position vectors of three vertices of a triangle be 4p +
q — 37, —5p + § + 27 and 2p — @ + 27. If the position vectors of
the orthocenter and the circumcenter of the triangle are ﬁgﬁ
and ap + Bq + 7 respectively, then a + 28 + 5 is equal to :

(A4 (B)3 O1 (D)6

Q91. JEE Main 2025

Let the tI}ree sides oan triangle ABC bf’ given by the vectors
2t —j + k,i — 37 — bk and 37 — 47 — 4k. Let G be the centroid
of the triangle ABC. Then 6 (lﬁﬁ + |B_G>|2 + |@>\2) is equal

to



Q92. JEE Main 2024

Let the position vectors of the vertices A, B and C of a triangle
be 2i +2j + I;,i +27 + 2k and 2i +7+ 2k respectively. Let
l1,15 and I3 be the lengths of perpendiculars drawn from the
ortho center of the triangle on the sides AB,BC and CA
respectively, then 12 + I3 + 12 equals:

(A7 (B) ; ©3 D)3

Q93. JEE Main 2019

Let A (3, 0, —1), B(2, 10, 6) and C(1, 2, 1) be the vertices of a
triangle and M be the midpoint of AC. If G

divides BM in the ratio, 2 : 1, then cos (ZGOA) (O being the
origin) is equal to :

A (B) 2
© %5 ) 75

Q94. JEE Main 2016

Let ABC be a triangle whose circumcentre is at P. If the position
vectors of A, B, C and P are E>, ?
then the position vector of the orthocentre of thrs triangle, is :
AT +b+7¢

® - (24:2)

©7
7<)

(D) (Lol
Q9S5. JEE Main 2023
If the points P and Q are respectively the circumcenter and the

—
orthocentre of a AABC, then PA + ﬁ + ﬁ is
equal to :

(A QP
(B) P
(©2Pg
(D)2QP

a+b+c

and respectively,

| Topic 11: Vector Equation Take Dot/Cross

Q96. JEE Main 2023

Let7:§—3—2ﬁ,7=25+3—75,7ﬁzZand?xﬁz
W+ A0U.Then . W is equal to :
(A) =3 (B)3 (©)2 D)1

Q97. JEE Main 2024

Let @ = 2i — 3j + 4k, b = 3i + 4j — 5k and a vector & be such
that @ x (b+¢)+bxc=i+8j+13k If a-¢=13, then
(24 — b - &) is equal to .

Q98. JEE Main 2023
Let @ and b be two vectors, Let |d| = 1,5l =4 and G- b = 2. If
= (2@ x b) — 3b, then the value of b - ¢ is :

(A) —48 (B) —60 (C)—84 (D) —24

Q99. JEE Main 2022

Let ABC be a triangle such that ﬁ =
2, [ =6v2,|b|=2v3 and b.2=12.
statements :

(S1): (& x b) + (T x b)| — & = 6(2v/2 — 1)
(S82) : ZACB = cos ! ( %)

Then

(A) both (S1) and (S2) are true

(B) only (S1) is true

(C)only (S2) is true

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

v

Consider the

Q100. JEE Main 2022

— —
Let 7, b, Z be three non-coplanar vectors such that axb=4

— — —
?), b x ¢=9dand ¢ x d = a b,a>0,If‘7‘+‘b‘+
‘%‘ 36,thenozls equal to

Q101. JEE Main 2022
_>

Let @ and b be the vectors along the diagonals of a
%

parallelogram having area 2v/2. Let the angle between dand b

- —
be acute, [d|=1, and [d.b|=|d x b|. If €=
= — — :
24/2 <a X b) — 2 b, then an angle between b and ¢ is :

B)— %
(D) &

Az
(OF

Q102. JEE Main 2011

_>
The vectors @ and b are not perpendicular and ¢ and 7 are
=b xj and?j_ﬂ Then

two Vectors satisfying b x e

the vector d is equal to :
W+ (22) 7
(B) )

)

b (L
(Q?_(
)
Q103. JEE Main 2025

(m?_(

N 2 2,1 - o
Leta=1+j+k,b=2i+2j+k and d =a x b.If ¢
<. ¢

b

ﬁwi

ol ol
nJ, cﬂ,

G
i
2

TR

is a

—2G|> =8 and the angle
- -

between 4 and @ is %, then [10 — 3 b -+ |d x TP is equal

to

vector such that @-¢ =

Q104. JEE Main 2026

Let & and ¥ be unit vectors inclined at an acute angle such that

|& x 0| = ? IfA = AU + 0+ (@ x ), then A is equal to:
A)4(K - a)— 2(K - 9)

B)2(K-a)—1(K-9)

©4(K - a)+2(K-9)

D) (A a)— (X -9)



| Topic 12: Rotation of Vector
Q105. JEE Main 2026

Two adjacent sides of a parallelogram PQRS are given by m =

7+ k and ﬁ =1 — j. If the side PS is rotated about the point P
by an acute angle « in the plane of the parallelogram so that it
becomes perpendicular to the side PQ, then sin® (32) — sin® (%)
is equal to:

(A)3 (B) 4

(OFE (D) 243

Q106. JEE Main 2023

The vector @ = —i + 27 + k is rotated through a right angle,
passing through the y-axis in its way and the resulting vector is

3}. Then the projection of 3d + \/53) on ¢ =5+ 45 4 3k is :
(A) V6 (B)2v3 O1 (D)3v2

Q107. JEE Main 2021
For p > 0, a vector Uy =2+ (p+ 1)3 is obtained by rotating
the vector vy = v/3pi + 7 by an angle @ about origin in counter

clockwise direction. If tan 8 = %}, then the value of « is

equal to

Q108. JEE Main 2021

A vector @

has components 3p and 1 with respect to a
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, @ has components p + 1 and /10,

then the value of p is equal to :

A1 (B) -3 ©¢ D) -1

Q109. JEE Main 2021

Let a vector ai + 37 be obtained by rotating the vector /37 + 7
by an angle 45° about the origin in counterclockwise direction in
the first quadrant. Then the area of triangle having vertices (a, 8

), (0, 8) and (0, 0) is equal to :

(A) % (B) 3 O1 D)2+v2

Topic 13: Miscellneous

Q110. JEE Main 2026

Letd =2t—j+k and b = M\ + 21%,)\ € Z be two vectors. Let
¢=a x band d be a vector of magnitude 2 in yz-plane. If |¢| =
/53, then the maximum possible value of (&- J)2 is equal to :

(A)52 (B)26 (C) 104 (D) 208

Q111. JEE Main 2025

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
lengthof are B _ 1 and  OC — a07+ﬁ0?, then a+

length of arc BC ~ 5°

V2(v/3 = 1)B is equal to
(4)2v3 (B)5v/3

©2+v3 (D2-+3

Q112. JEE Main 2023

For any vector G = a1 + asj + ask, with 10 la;] < 1, =1,2,3
, consider the following statements :

(A): max {|ai|, |az|, |as|} < |dl

(B) : |a| < 3max {|a1], |as], |as|}

(A) Only (B) is true

(B) Only (A) is true

(C) Neither (A) nor (B) is true

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

Q113. JEE Main 2022

Let a vector a has magnitude 9. Let a vector b be such that for
every (z,y) € R xR —{(0,0)}, the _vector (zd + yb) is
perpe_pdicular to the vector (6ya — 18zb). Then the value of
| x b is equal to :

(A)9v3

(B) 273

(©)9

(D) 81

Q114. JEE Main 2022

Let @ = i+]— kand ¢ =2i — 37 + 2k. Then the number of
— — —

vectors b such that b x?zﬁand|b| €{l,2,..... , 10} is:

A0 ®B)1 (©)2

Q11S5. JEE Main 2021
SO “ -
Let@=1+7+k, b and @ = j — % be three vectors such that
— —
@x b ="7and@.b =1.If the length of projection vector of

— . .
the vector b on the vector @ x ¢ is 1, then the value of 312 is
equal to

Q116. JEE Main 2021

- .
Let 7, b, ¢ three vectors mutually perpendicular to each other
and have same magnitude. If a vector 7 satisfies.

Tx{T - x A+ b x{(T - ) x By +E x {(7 -

— .
x ¢} = 0,then 7 is equal to :

G2

a

—_~ o~ o~
ez

Nl—= = WIE Wl

S

Q117. JEE Main 2020

Let a, b c € R be such that a2
+b2

+c?
=1.If

acosf = bcos (0 + %’r) = ccos (9 + 4?"),
where

6 = 3, then  the angle between the vectors
ai+bj+ckand bi + cj + ak is :

(A)0 (B) (OE- (D)3



Q118. JEE Main 2020

%
If @and b'are unit vectors, then the greatest value of
- -
\/5‘7+b’+‘7—b‘is .

Q119. JEE Main 2004

A particle acted on by constant forces 4147 —3kand 31+ 7 —
k is displaced from the point 7 4+ 27 + 3k to the point 5i + 47 +
%. The total work done by the forces is :

Q120. JEE Main 2025
Let @ and b be the vectors of the same magnitude such that
|a+B]+[a—b] la+8)® . .
W—\/ﬁ—}—l.Then—mz—ls.

B)2+4/2  (C)4+2V2

(A)2++/2 (D)1++/2

Q121. JEE Main 2025

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).

(A) 50 units (B) 20 units (C) 30 units (D) 40 units If O is the origin and (&5 . ﬁ) — é|a)) X TA|2 = 10, then
the value of ris :
AT (B) 14 ©)7 (D)3
ANSWER KEY
1.C 2.D 3.48 4.C 5.C 6.285 7.D 8.9 9.2 10.B
11.D 12.B 13.C 14. A 15.B 16.D 17.D 18. A 19.2 20. A
21.A 22.D 23.D 24.150 25.A 26.D 27.1 28.B 29.D 30.B
31.B 32.C 33.B 34.A 35.B 36.D 37.D 38.A 39.B 40.3501
41.C 42.C 43.D 44. A 45.D 46.B 47. A 48.D 49.B 50.B
51.18 52.B 53.A 54.75 55.D 56.C 57.B 58.B 59.B 60. A
61.C 62. A 63. A 64. A 65.D 66.D 67.C 68.D 69.30 70. A
71.C 72.B 73.37 74.D 75. A 76.B 77.B 78.C 79.D 80.B
81.C 82.D 83.D 84.0.8 85.C 86.C 87. A 88.D 89.B 90.B
91.164 92.D 93. A 94.D 95.B 96.D 97.46 98. A 99.C 100.36
101.D 102.C 103.6 104. A 105.B 106.D 107.6 108.D 109.B 110.D
111.D 112.D 113.B 114. A 115.2 116.C 117.D 118.4 119.D 120. A

121.C



