ALLEN

JEE-Main Exam Session-1 (January 2026)/23-01-2026/Evening Shift

JEE-MAIN EXAMINATION - JANUARY 2026
(HELD ON FRIDAY 23" JANUARY 2026)

TIME : 3:00 PM TO 6:00 PM

SECTION-A sol. "o dcotd 1
. ol. —<0O< 9= ——F
a|x|+x* —2(sin|x |)(cos|x ) <20 ) T andeo 22
1. If f(x)= X ’
b ,x=0 = sin(%j (cos80 + sin80)
is continuous at x = 0, then a + b is equal to :
OF (2)2 + cos(@J (cos80 — sin80)
30 4) 4 2
Ans. (2)
= sin(@j cos80 — cos[@] sin80
a|x| +x° —25in|x|cos|x| 2 2
;o x#0
Sol. f(x)= X 150 156
b : x=0 + sinT sin80+cos - cos80
for continuity
. ) . (156 1560
lim f(x) = lim f(x) = f(0) = sin| — —860 |+ cos| — —80
x—0" x—0" 2 2
. ah+h* —2(sinh)cosh
lim 6 . 06 - T 0 =
X0 _ = ——sin— = —/1—sin® —<—<—=
0 h cos2 sm2 J1—sin (4 5 2)
lim ah+h* —2(sinh)cosh
x—0° h = given cot0 - , sin@ = &
or-a+2=a-2=b 2\2 3
2a=4 \/—

’ _ 2-1
a=2,b=0 = —/l-sinb = 3 i\/z:—( 3 )
~atb=2

_1-\2
i 1 \/g
2. Let— <6 <mand cotd = ———. Then the value of
2 22
(150 i 150 i 3 Let da=i-2j+3k b=2i+j-k c=ri+j+k
sin| == (cos80+sin80)+ cos S (cos8-sin80) . © a=1-27] ) I+ ] =K, C=Al+]
) and V=axb. If v.é=11 and the length of the
is equal to :
-2 N projection of b on ¢ is p, then 9p” is equal to :
1) ——— 2) ——
N A 3)4 4) 12
3) —3 “4) ﬁ Ans. (4)
Ans. (1)
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Sol. da=i-2j+3k, b=2i+j-k ¢=Ai+j+k, and Then the number of onto functions f : A—B is
equal to :
v=axb.If v.c=11 (1) 62 2)79
(3) 32 (4) 81
v=(axb)=(-i+7j+5k) Ans. (1)
o Sol. A:|x-3]-3]<1
ve=11=(-1+7j+5k).(AMi+j+k)=11 =-1<[x-3]-3<1
<|lx-3|<
= A+7+5=11 2<x-3]<4
2<(x—3)<4 or 4<(x—-3)<2
=>ir=1 5<x<7 or -1<x<1
Lenoth of projection of b on & = b.& A={-1,0,1,56,7}
ength o1 projection o2 b on © = b B=x=4,]x-2|=1=x=3or I(reject) +
s on o~ (44K 2411 2 B={3,4}
= |@2i+]j-k). 5| B =5 Number of onto functions from A to B=2°—2=62
5 4 6. The system of linear equations
=9 =9 - |=12
3 X+y+z=6
2x + Sy +az=36
4. Let A(1, 2) and C(-3, —6) be two diagonally X+2y+3z=Db
opposite vertices of a rhombus, whose sides AD an has
BC are parallel to the line 7x —y = 14. If B (a., B) (1) unique solution fora=8 and b= 16
and D(y,8) are the other two vertices, then (2) infinitely many solutions for a =8 and b = 14
o+ B+ + 8| is equal to : (3) infinitely many solutions fora=8 and b= 16
(1) 9 )3 (4) unique solution for a=8 and b = 14
(3) 6 1 Ans. (2)
1 11
Ans. (3)
Sol. If D=2 5 a|=0=a=8
AlL2) B 123
' 6 1 1
Sol. x-y=14
A If D,=[36 5 a|=0=>ab-5b—12a+54=0
C
D 3.6) b 2 3
Given the points of B and D are (a, B) and (y, d) 6 1
S . If D,=2 36 a=0=ab-6a-2b-36=0
and mid point of A and C is (-1, -2) b 3
SOOL—HZ—I andm:—z 1 6
2 2
IfD,=2 5 36|=0=>b=14
lo+y+B+9=6 b
Fora=8 & b=14 = D, & D, are also zero
5. Consider two sets A = {xez: |(]x — 3| — 3)|<1} and

B={XER—{1,2}:wmgeﬂx—ﬂ) =o}.
X_

Fora=8&b=14=D=D =D =D, =0

= infinitely many solutions.
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7. The sum of all the real solutions of the equation 9 Let PO b hord of the hvperbol x>y |
log, ,(6x' + 28x +30) = 5 — 2log, (X + 6x +9) |+ ¢t PQbeachordofthe hyperbola =45 =1,
is equal to : perpendicular to the x-axis such that OPQ is an
g; (2) Ei; ‘1‘ equilateral triangle, O being the centre of the
Ans. (3) hyperbola. If the eccentricity of the hyperbola is
Sol. log_[(x +3) (6x + 10)] =5 — 2log, _ (x +3)’ 3, then the area of the triangle OPQ is :
+ +10)=5- +
1 +log,,(6x + 10) = 5 —4log, . (x + 3) W) 243 ) 83
Let log,,(6x +10) = A 5
4 11 9
A+ —=40rA=2 3) — 4) =
= 5 C4or 3) 5 C)) 5
= log, ., (6x +10) =2 Ans. (2)
=6x+10=(x+3)
Sol. e=[l+2=3 —b=8
= 6x+10=x"+9+ 6x 4
2 2
=>x=1x=%1 . Hyperbola = —¥ =1
So sum of roots = 0 8
VA Xm@&\
8. If the points of intersection of the ellipses cfz’:L /
2y o e
X +2y —6x— 12y +23 =0 and
4x + 2y’ — 20x — 12y + 35 = 0 lie on a circle of
radius r and centre (a, b), then the value of < 0 St V] »X
ab + 18r is /
(1)53 (2) 51
(3)52 (4) 55 O\
Ans. (4) v
Sol. By family of curve equation of circle will be PM _ tan30°
=S, +18,=0 OM
= (X' +2y — 6x— 12y +23) :M:L :>Sir19=L
, , 2secO \/5 JE
+M4x +2y —20x — 12y +35)=0 !
= for circle coeff of x* = coeff. of y* Area = 2x 7 OM>MP
— x:l =2sec 0 x 242 tan®
2
So equation of circle is =42 sm29 =42 % ! = 33
oS Js 1 5
2 . 16 27 6x|1——
=>Xty-—x-6y+ —=0 6
3 2
Centre §,3 :Radiusr = ﬂ =r
3 V18
. ab+ 18r' =8 +47 =55
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10. Let ab,é be three vectors such that | 12. The area of the region enclosed between the circles

axb=2Gxc).If |dil=1|b=4, |¢|=2, and the X'ty =dandx’ +(y-2) =4is:

angle between b and ¢ is 60°, then |a.¢ |is : | 2 233 4

—(2n- 2) —(2m—-3+/3

P )4 (1) 5(2r-33) (2) 5(2n-33)

(3)0 )1 A )
Ans. (4) (3) 52n-3) (4) S(4n-3\3)
Sol. dxb-2(ax¢)=0

. B Ans. (4)

ax(b—2¢)=0 =>b-2¢c=27a (D)

|AaP=|b—28 =A% |dP=b* +4c’ —4b

A’ =16+16—4.4.2%

A =16

A==4

v b-2¢=14a

. — 7 - -2 - — SOl.
Dot with c =b.c-2|c|[ =14(a.c) A
3
A=2 7| V4- 2—(2—\/4— 2)}1
4.2.% —2.4=44(a.c) '[0 [ * * )
la.c|=1 =2j“/§(2 4—x2—2)dx
0

11. Bag A contains 9 white and 8 black balls, while =4 j \/5(«/4_)(2 —l)dx

bag B contains 6 white and 4 black balls. One ball 0

is randomly picked up from the bag B and mixed NG}

up with the balls in the bag A. Then a ball is - 4{1[)( /4 %2 4 4sin™! ij_ x}

randomly drawn from the bag A. If the probability, 2 2 0

. . ..Pp
that the ball drawn is white, is =, gcd(p, q) = 1,
q =4[1(\/§+4x3j_\/§}=4{2—“—£}

then p + q is equal to 2 3 302

(1)22 (2)23 8 |

(3)24 (4) 21 =5 23 (Sq. units)
Ans. (2) ) 2

13.  The least value of (cos™® — 6sin6 cosO + 3sin'0 + 2
Bag A
Bagn (5] vwhowes (i is
0 @) 414
e (%)
(3) 4-410 4) 1
P(Drawn ball is white) = 3 X 10 + 2 X 2 | Ans. (3)
5 18 5 18 o
48 8 p Sol. f(6) = %mnzew(#}z
90 15 q

ptq=23

f(0) =4 — 3sin20 — cos20

f(0) e [4-+/10,4+/10 ]
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3dx B
14. Let Ix) = and ()= —Z+¢c = ¢c=20
'[(4x+6)(\/4x2 +8x +3) © 4
NE) a2 3 [4x+2
= —+ =—"= Hence I(x) = — +20
1(0) = ; 20. If I(J ot where a, b, ¢ (x) I re
€ N, ged(a,b)=1,thena+b + cisequal to: 1 3 14 5
(1)29 (2) 28 [ 5 =2z %0
3)31 (4) 30
Ans. (3) =——+20
g 4J_
1 t
. +6=- =1
Sol. Letd4x+6= - =x= 1 :3J_+20
x+1:1—2 atb+c=3+8+20=31
dt t
4dx = Y
t 4
15. The number of ways, in which 16 oranges can be
3dx distributed to four children such that each child
J. (4x +6) \/ Ax+1)° -1 gets at least one orange, is
3t (1) 429 (2) 384
j (=d9 - (3) 403 (4) 455
1, Ans. (4)
42 x— |4 L p -1 Sol. Let oranges are identical then
X, tx,+x,+x,=16
and x,, X,, X,, X, > 1
__I (1 2t) or X, +X, +x; +x, =12
4t so total number of solutions are
3 f dt(2t) ="7C, ="C, =455
t
16. Let A = {0, 1, 2,..9). Let R be a relation on
—_J. i % A defined by (x, y) € R if and only if [x—y| is a
V1= 2| 1y -4 multiple of 3.
| Given below are two statements:
=l—-4t+c vt= . =
4%+ 6 Statement [: n(R) =36
3 Statement II: R is an equivalence relation.
= 1 1—4( Ix 6] + In the light of the above statements, choose the
correct answer from the options given below
_ 3 [4x+6-4 +c (1) Both Statement I and Statement II are correct
4V 4x+6 (2) Statement I is incorrect but Statement II is
I(x) = 3 /4" +2 ‘e correct
4V4x+6 (3) Statement I is correct but Statement II is
1(0) = 3 \/Z te incorrect
4\V6 (4) Both Statement I and Statement II are incorrect
Ans. (2)
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Sol. Number of form 3K =4 19. An equilateral triangle OAB is inscribed in the
Number of form 3K +1 =3 parabola y’ = 4x with the vertex O at the vertex of
Number of form 3K + 2 = 4 the parabola. Then the minimum distance of the
4x4+3%3+3 %3 =34 relations circle having AB as a diameter from the origin is
— xRy = yRx (1) 4G —3) (2)28-33)
=>x-y)=3\(y—2)=3u (3)4(6+3) (4203 +3)
=>((x-2)=3Atp Ans. (1)
R is reflexive, symmetric and transitive S, is ture A(at?, 2at)
Ans. S, is false but S, is ture
OJA 130°
i Sol.
17. Ifz= g + %,i — J=1, then (z— i)'is equal to 0
(H-1 20
31 (4) 256 B(at?, —2at)
Ans. (4) 2H—0 2
T T MOA = 2 S
Sol. z=cos— +isin — -0 f
6 6 )
n n —=tan30°
" =cos(201—)+isin(201—}=—i t
6 6 t=2 \/g
201_- 8 — _2 8 — 256
(=) = (2D Regq. Circle : (x—12)* +y* = (43 )’
L i =|CP-R
18. If the mean and the variance of the data cast distance =|C |
Class 48 [ 812 | 12-16 | 1620 = ‘2 ~43= 4(3 -3 )
Frequency | 3 A 4 7
d19 tively, then the value of A + i n
are Lal respeetively, Teh Hie value © M1 20, Let Zak =an’ + Bn. If a,, = 59 and a, = 7a, then
(1) 18 2)21 =l
(3) 20 4) 19 o + B is equal to
Ans. (4) (1) 12 2)3
Sol. u- DX 18+100+56+126 ©F 47
RS T 1451 Ans. (3)
Sol. a =S —-S_,
_200+10A 60 ; )
Ewryaiak ey = (an’ + Bn) - (o(n-1)" + B(n-1))

A + 14 is multiply of 60 = A =1 or 6 or 16.

2
o= ZH
A+14

ol 62(3)+10% (L) +14%(4) + (18)*(7) 2
n+14

forh=6,u=10+3=13

A+u=19

(D a,=19%+p =59
2)a,=7a, = 1la+B=7(a+p)
=2a=3p

a=3,=2
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21.

Ans.

Sol.

22.

Ans.

Sol.
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SECTION-B
If the solution curve y = f(x) of the differential

equation (x’ — 4) y' — 2xy + 2x(4 - x°)’ =0 x> 2,
passes through the point (3, 15), then the local

maximum value of fis .........

(16)
(xz— 4)y1—2xy =— 2)(()(2—4)2

d( 2y j=—2x
X -4

y=(—x2+C) (x2 —4)
for x=3 y=15=C=12
y=(—x2+ 12) (x2—4)

y=0=>x= 22
- =((2J5 ) —4)(—(2& ] +1zj

=16

If the image of the point P(a, 2, a) in the line

= =%is Q and the of image of Q in the

x-2b y-a z+2b

line is P, then a + b is
1 -5

equal to...........
3)

P(a,2,a)

0 X _y+a _z
(@n, A-a,A) 2 1 1
Q(x, Y, 2)

Q. (4\—a, 22-2a-2, 2)\—a)

x-2b y-a z+2b
Now, > 1 s
(ZM + 2b! l’l’+a’l 75“ - 2b)
P(a, 2, a)
M:—Su—zb
2
and a+47b_21=2pl+2b
2
20 -2a-2+2
and =u+a
2
=>A-pu=>b
A—p=2a
A+5u=-2b

= b=2aandA=a,u=-a

P(a, 2, a)

X _yta_z

2 1 |
214 i+k
(2p'9 5\‘7 a, )\')
Fori=a
(2a, 0, a)

(ai-2}+oﬁ)(2i+j+ﬁ)=o
2a-2=0

a=1

b=2a=2x1=2
a+tb=1+2=3

23. The number of elements in the
sﬂSz{mxemJMHMMIEQMX—Om:X%E
0

Ans. (16)

Predict your JEEMain12026 percentile

Check Now

B ALLEN’s FREE Percentile Predictor


https://alleninfo.onelink.me/fMMw/uh1sainu

ALLEN JEE-Main Exam Session-1 (January 2026)/23-01-2026/ Evening Shift

Sol. IOXtZ sin(x —t)dt =x’

Use by parts
—x"cox + X + 2x’cosx—2X sinx
—x’coX + 2X sinx + 2cosx—2 = X

cosx =1

Total Elements = 16

0 2 -3
24, letA=|-2 0 1 |and B be a matrix such that
3 -1 0

B(I — A) =1+ A. Then the sum of the diagonal

elements of B'B is equal to
Ans. (3)

Sol. A'=-A
B=(1+A)(-A)"
B'=((1-A)) 1+ A)
B'=(I-AY"' I+A"
B'=(1+A)' (I1+A)
B'B=(I+A)"' (I- A)I+A) (I-A)"
=I+A)" 1+ A)I-A) (I-A)"
=1
tr(B'B) =3

25. Let S denote the set of 4-digit numbers abcd such
that a > b > ¢ > d and P denote the set of 5-digit
numbers having product of its digits equal to 20.
Then n(S) + n(P) is equal to............

Ans. (260)

Sol. Forn(s)=""C, =210
G4 LLD (52211

515!
For n(p) = §+ﬁ:

n(s) +n (p) =210+ 50 =260

50
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