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Q1. JEE Main 2026 (21 January Shift 2)

— — — _
For a triangle ABC, 1et?: BC,Q: CA and T = BA. If ]?\ = 24/3, ]a>| = 2 and cosf = %, where 6 is the angle
between p and g, then |B x (§ — 37)|? + 3|7|? is equal to :

(1) 410 (2) 340 (3) 200 (4) 220

Q2. JEE Main 2026 (23 January Shift 1)

- 2n AR r— -~ 7\ 7 .
Leta=—t+7+2k, b=1—7—3k,c= Then (d — b) - d is equal to :
(1) -4 (2)4 (3)2 (4)-2

Q3. JEE Main 2026 (28 January Shift 2)

—> - ... — .. .
Let P be a point in the plane of the vectors AB = 3i + j — kand AC = ¢ — j + 3k such that P is equidistant from

s _
the lines AB and AC. If |AP| = %, then the area of the triangle ABP is:
(12 (2) Y3 ©F- (4) 126

Q4. JEE Main 2026 (24 January Shift 2)
o A ) > A A . o — 5
Letd = 21 — 5) + 5k and b =1 — j + 3k. If ¢ is a vector such that 2(d@ x &) + 3(b x ¢) =0 and (¢ — b) - ¢ = —97,

then |¢ x k|? is equal to
(1) 233 (2)218 (3) 193 (4) 205

Q5. JEE Main 2026 (24 January Shift 2)
Letd =2i—j — l;,g =i+ 3j—kand ¢ = 2i+j + 3k. Let ¥ be the vector in the plane of the vectors @ and b, such

that the length of its projection on the vector ¢ is ﬁ. Then || is equal to

(1) 13 ) Y& (3) ¥2L 47

Q6. JEE Main 2026 (22 January Shift 2)
Letd =2t —j+ kand b = \j + 2k, \ € Z be two vectors. Let & = @ x band d be a vector of magnitude 2 in yz-

_>
plane. If m = /53, then the maximum possible value of (? -d)?is equal to :
(1) 26 (2) 52 (3) 208 (4) 104

Q7. JEE Main 2026 (22 January Shift 2)

AALC ~ — A 1 A
Let a vector a = V21 — 7+ Mk, A > 0, make an obtuse angle with the vector b = —A% + 41/25 + 41/2k and an
angle 6, & < 6 < Z, with the positive z-axis. If the set of all possible values of A is (a, 8) — {7}, then o + B + v is
equal to 0
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Q8. JEE Main 2026 (22 January Shift 1)

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

—
diagonal AC of the parallelogram ABCD be of length one unit. If «, 8, where a > 3, be the roots of the equation
A2z2?2 — 6Ax + 5 = 0, then 20 — B is equal to
(13 ()4 31 406

Q9. JEE Main 2026 (23 January Shift 2)

Letd=1— 254—312,3: 21 +] —IA{,E: )\i—kj—HA(and@ =& x b.If3- ¢ = 11 and the lengthoftheprojectionofg
on ¢ is p, then 9p? is equal to

(1) 12 2)6 3)4 @9

Q10. JEE Main 2026 (23 January Shift 2)

Let @, b, ¢ be three vectors such that & x b = 2(a@ x ¢). If |G| = 1, || = 4, |¢| = 2, and the angle between b and ¢ is
60°, then |a - ¢| is equal to
(H1 (22 (3)0 (4) 4

QI11. JEE Main 2026 (21 January Shift 1)

T P — 190 48

Leta = —i + 27+ 2k, b=8i+ 75— 3k and ¢ be vector such thata x ¢ = b. If & - (i + 3+ k) =4, then |a + ¢ is
equal to :

(1)27 (2) 33 (3) 35 (4) 30

Q12. JEE Main 2026 (28 January Shift 1)

For three unit vectors @, b, € satisfying |d@ — b|2 + |b — &2 + |¢ — @|> = 9 and |2 + kb + k&| = 3, the positive value
ofkis
(1) 4 )3 ()5 (4)6

Q13. JEE Main 2026 (28 January Shift 1)
— " A o — R R ~
Let PQR be a triangle such that PQ) = —2¢ — 5 4+ 2k and PR = ai + bj — 4k, a,b € Z. Let S be the point on QR,

— - . s “
which is equidistant from the lines PQ and PR. If |[PR| = 9 and PS =i — 7j + 2k, then the value of 3a — 4b is

Q14. JEE Main 2026 (24 January Shift 1)

Leta=2i+)—2k,b=1i+jand ¢ =a x b. Let d be a vector such that |d — 4| = v/11,|¢ x d| = 3 and the angle
between  and d is 7~ Thena - d is equal to

(H3 2) 11 3)0 @1
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ANSWERS AND SOLUTIONS
1. (3) 2.(4) 3.2) 4.(2) 5.(2) 6. (3) 7.5 8. (1)
9. (1) 10. (1) 11. (1) 12. (3) 13.37 14. (3)

1. (3) Given || = 2+/3, |§| = 2, and cos @ = % where 0 is the angle between p and q.

— — —
Since p = BC, ¢ = CA, and ¥ = BA, from triangle closure ¥ = p + q.

p+G=|plld|cosf=2v32. - =4
7P =P+ g +2P-§=12+4+8=24

§q-3F=q-3(0+q)=-3p -2

2
3
P x (7 —37)>=4-32=128
) =
i

@Wé=adxb=|-1 1 2 =(-1,-1,0).

a—b=(-2,25).

@—8)-d =(-2)(-2) + (2)2) + (5)(~2) =4+ 4 — 10 = —2.

3. (2) Since P is equidistant from lines AB and AC through point A, it lies along the angle bisector direction. The unit

vectors are U _ ik and 4 i J+3k
The bisector direction is proportional t0 27 + k, so AP = X\(27 + k).
From ]A_)P\ = ])\]\/— -, giving A =

-

Thus AP = 3 + k
Area of triangle ABP 4 ]A_)B X A_)P\
Computmg AB x AP = —Z — —] —

— —

4. (2)2(@x2)+3(bxe)=0= (2d+3b) x&=0.
So @ || (2@ + 3b) = (7, —13,19). Let & = £(7, —13,19).
G—b=(1,-4,2).
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(G—0)-=t(T+52+38) =97t =—97 =t =—1.
¢ = (-7,13,-19).

~

ik
cxk=|—7 13 —19|=(13,7,0).
0 0 1

© x k> = 169 + 49 = 218.

5. Q)T =Xa+pub=(2A+pu, —A+3u, —X\—p).
D¢ =22A+p) + (=A+3p) +3(—X —p) =2u.
€ =vAi+T1+9=114

2w 1

via Vi

=12 _ )2 2 _ 1 _ 35
\v| =6+ 11pu _6(1)—1—?—7.

Projection length = = |p| = %

—— — cosf
322

V3taz 2
=A>0&402 <9+3X32 =X <9

= A€ (0,3) 8. @)

— - )
= a-b<0=—-vV2\—-4v/2+4V2)1<0
S AN —4A+4>0=(A—-2)2>0

= A#2
from (1)&(2)
Ae(0,3) - {2}

Sa=0,0=3,7=2
=a+p+v=5
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8.

10.

11

12.

(1) AC = AB+ AD = 3i + 65+ (A — 5)k.
Projection of 3 = i + j + k on AC: lT;CC‘\ =

-AC=3+6+(A—5)=A+4,|AC| = /45 + (A — 5)Z.
(A +4)2 =45+ (X —5)?

= 8\ + 16 = 45 — 10\ + 25

= 18\ =54 = A = 3.

Equation: 922 — 18z +5 =0

= B3z—-1)3z—-5)=0

1.

c=24+1-1=2.
. Bl o
Projection p = NE

I e go= 121

(1)@ xb=2Gx&) =ax(b—2¢)=0,s0b— 22 = k.
b-€=4-2-cos60° =4.

Dot withé: 4 =2(4) + k(a-¢) = k(a-¢) = —4.

Dot with @: @ - b = 2(d - ¢) + k.

Dot with b: 16:8+k6~5:8+k(—%+k) Ry -

2392

p Fl=ld-¢l=1

a-¢=

. (1) Leté = zi + yj + zk.

Fromaxcé=bz—y=4,z+2x="T7,y+ 2z = 3.
FromE-(%—l—3+lAc):4:w+y+z:4.
Solving: y = —1,2=3, 2 = 2.

¢=12i—j+3k
G+¢=(-1+2)i+2-1)j+(2+3)k=1i+]+5k
@ +é*=1+1+25=27.

JEE Main 2026 (January) Question Bank
MathonGo

(3) Expanding |d — B|2 + |3 — &> 4 |& — @|* = 9 with unit vectors gives 6 — 2(a - b+b-¢+¢- da)=09.

Sod-b+b-Z+¢-d=—3/2.

For the symmetric case where vectors are equally spaced (e.g., on a circle at 120° intervals), we have
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13.

14.

i-b=b-d=2¢-

Expanding |26 + kb + ké|” = 9 gives 4 + 2k% + 4k(G - b+ G- ¢) + 2k?b - ¢ = 9.

Substituting the symmetric values: 4 + 2k%(1/2) + 4k(—1) + 2k*(—1/2) = 9, which simplifies to
k* — 4k —5=0.

Factoring: (k — 5)(k + 1) = 0, giving k = 5 as the positive solution.

(37) Given: PQ = —2i — j + 2k, PR = ai + bj — 4k (a,b € Z), PS = i — 7j + 2k, |PR| = 9
From |PR| = 9: a® + b2 + 16 = 81 = a® + b® = 65 ...(1)

Since S is on QR equidistant from lines PQ and PR, PS is the angle bisector. So:

_ PQPS 24744 _ 9 1
|PQ||PS| 3-3v/6 9v6 V6
PS-PR __ a-Tbh-8

Similarly: == = 22EE
V6 |PS||PR)| 3v6:9

a—Tb=35..02)

From (1) and 2):a = 7,b= —4

3a — 4b = 21 4 16 = 37 (NTA Answer)

However, CjS =37 — 63’ and SR = 67 + 33 — 6k are not parallel, so Q, S, R are not collinear. Also

cosf = % > 1, which is impossible. Hence no such triangle exists.
So, this should be a bonus question.
B)c=axb=|2 1 —2|=21—-2j+k

11 0

Cl=v4+4+1=3]a/=vV4+1+4=3
Froril ¢ xd| :3and::os(4(6,d)) :ﬁ:
\E’Hd|sin%:3—>3|d]'%:3—>]d|:\/§
From |d — a|” = 11:
d>—2a-d +a]° =11
2-2-d+9=11

G-d=0
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