O ALLEN

! OVERSEAS

JEE-Main Exam Session-1 (January 2026)/24-01-2026/Evening Shift

JEE-MAIN EXAMINATION - JANUARY 2026
(HELD ON SATURDAY 24" JANUARY 2026)

TIME : 3:00 PM TO 6:00 PM

0

Ans.

Sol.

SECTION-A 0 1
7x'0 1 9x® A= 1 1
Let  fx)=[————dx, x > 0, |
(I+x"+2x") o . 1
. 1
!{1_r)rgf(x)-0 and f(l)—Z. If Al=[1—a? =3
0 0 1 1-o’=3,3=>a’=-2,4
1 2_
A=| = f£'(1) 1/ and B = adj(adj A) be such Value of a” = 4
4 . B = adj(adjA)
o
B|=81=|A]"=|A]=3
that [B| = 81, then o i 1t
(12)12| | LHen e qua) 30 2. Let the length of the latus rectum of an ellipse
2 2
3)1 4) 4 X_2+Z_2 =1, (a>b), be 30. If its eccentricity is the
a
C))
3
I(7 N 9 j maximum value of the function f{(t) = _Z +2t -t
_ X8 XIO
fx)= 11 7 dx then (a® + b?) is equal to -
)
(,8 ot ) (1) 516 (2) 256
putte Ly L, dt_—9 7 (3) 496 (4) 276
XX dx  x* X’ Ans. (3)
—dt 1
f(x)zftT:‘*C Sol. f(t)=_73+2t—t2
1
f(x)= +C 2 12
1 1 , 1 a’-p* 1
oL f(t . =—=e>e =—= =—.(1
X9 + X7 +2 () maximum 4 16 a2 16 ( )
9
X
= C 2
1+%° +2%° 2 b 2152, 2)
a
. 11 B
) = ’ 16 (a* —15a) =a’ = 15a° — 16 x 15a=0
14 xt 2% a=16
, (1+x”+2x")-9x* —x’(2x +18x*) 2
Hx)= (1+x*+2x") b7 =240
3620 a’ +b> =256+ 240
f'(x) = =1 =496

16
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Let the angles made with the positive x-axis by two
straight lines drawn from the point P(2, 3) and

2
meeting the line x + y = 6 at a distance \/; from

the point P be 0; and 0,. Then the value of (0, + 0,)
is:

Y T
1) — 2) —
()12 ()6
T T
3) = 4) —
(3) 5 “4) 3
3)
LetQis \/gcose+2,\/§sine+3}
3 3

$0, X+y=6

\/% (cosB +sinB) +5=16
sinB + cosO = \/§
2

1 +sin206 = §
2

4.

Ans.
NTA

Sol.

a=2i—j-kb=i+3j-k

E=2§+j+3f<. Let v be the vector in the plane

Let and

of the vectors a and B, such that the length of its

— hen M 18
\/_

projection on the vector Cl

equal to

21
o

35
0%

2) 13

47

(Bonus)

3

V=xa+yb =x(2i —j—K)+y(i+3j—k)
V=(2x+y)i+@y-X)j+(-x-y)k
1

N7
C=2(2X+Yy)+3y—x—-3x—-3y

y

c

<l

(o]}

<l

LSS
Vil e

V] =/ (2x+y)? +(3y —X)? + (X +Y)’

= \J6X2 +11y? + 4xy — 6Xy + 2Xy

, 11 _ J24x2 +11
4 2

Now if we take x> = 1 then option —— matches

most probably NTA thought could been this.

Let o, o, 03, 0y be an A.P. of four terms such
that each term of the A. P. and its common
difference / are integers. If o, + o, + o3+ o4 = 48
and o, 0, 03, 0 + I*=361 then the largest term
of the A.P. is equal to
(1)27 (2) 24

(3) 21 (4) 23

ns. (1)
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aj, ay, a3, a,asa—3d,a—d,a+d,a+3d

a=<
2

where

cataytaytau=48=4a=48=a=12

& ajaasa, + (1 =361 = (a> — 9d%) (a*> — &%) + 16d*
=361

= (144 — 9d%) (144 — d*) + 16d* = 361

= 25d* — 1440 d* + (144)* = 361

(5d* —144)* = 19°

5 5d°—144=19 or—19

5 5

d= @ ord=5
\J 5
sz,%orE:lO

(rejected)

d? 25

- common difference is an integer

- largest term = 12 + 15 =27

Let the image of parabola x* = 4y, in the line x —y
=lbe(y+a)=b(x—c),ab,ceN Thena+b

+ ¢ is equal to

(1) 12 ()4
(3)6 (4)8
3)

Parametric point P on x* = 4y is P(2t, t)
.. mirror image of Pinx—y=11is

2.1.2t—t>—1) 2. 220t —t? —1)j

QE[Zt_ 2 , >

QE(t2+ 1,2t— I)E(h7k)
(y+1)°
4

. locus of Q is x= +1 which is the
required parabola.

Ly =4 -1

La=1,b=4,c=1

latb+c=6

7.

Ans.

Sol.

Ans.

Sol.

1 4) 1 1 4 4°
—4+— |+ —2+—X—+—2 +
3 7 3 3 7 7

1,14,
R

terms is equal to -

upto infinite

W | =
\1|-I=N
+
~ |
~—

5 7 4 6

1) — 2) — 3) — 4) —

M 2 @7 ()3 ()5

)

Leta:i,b:l
7 3

4 1 5

Multiply N'and D" by (a—b)= = —— = —

ultiply N' an y (a—b) 2737 55

L[(az—bz)+(a3—b3)+(a4—b4)+ o.0]
a—b

16 1
1 | a> b | 21| 49 o9
a—b{l—a_l—b} 5 l—_ﬂ_l—_l
7 3
_ 21016 1| 21196-21
_?[2_1_8} _?{ 21.6 }
75 15 5

56 6 2

Let P = [pjj] and Q = [qjj] be two square matrices

of order 3 such that q; = 20+i- l)pij and det(Q) =
2'°. Then the value of det(adj(adj P)) is :

(1)32 (2) 16
(3) 81 (4) 124
2

2p 22P12 23Pl3

22P21 231322 241323 =2
23P31 24P32 25p33

P1i P12 P13
2%.2.2° 2py 2py 2py; =210
221931 22P32 22P33
Pii P12z Pi3
2’ py Pn Py =21 = |p|=2
P31 P3sx P33
|adj(adi(P)) | = [P = P[*=2*=16
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Sol.
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OVERSEAS
The letters of the word "UDAYPUR" are writtenin | 11. The sum of all values of a, for which the shortest
all possible ways with or without meaning and distance between the lines
these words are arranged as in a dictionary. The x+1 y-2 z-4 d x y-1 z-1.
" [P = = an — == 1S
rank of the word "UDAYPUR" is : o 1 _a o 7 20
(1) 1580 (2) 1578 \/5’ S
(3) 1579 (4) 1581 (1) 8 (2)-6
@ (3)6 (4) -8
ADIPRUU Ans. (2)
!
A— % =360 -1 1 3
’ a -1 -a
D360 a 2 2o
- 20 Sol. 2=l — "
i j Kk
6!
P- Tl 360 a -1 -«
' a 2 2a
6!
R— 21 360
' ~1(—20u+ 2a) —1(20° + o®) + 3(20 + o
UA — 51 =120 \/Ezf(z > )A_éz Z)R(z )
iI(—20+2a) — +a)+ +
UDAP —» 3!=6 ‘( ot20) = J(207 + o) + k(2o ta)
2
UDAR >3t =6 J3 %'+
UDAU — 3!=6 V90" +9a?
UDAYPRU —> | {5 _0‘;3
UDAYPUR — 1 Va4l
=20 +2=0"+9-6a
Total = 1580 C+60—7=0
(a+7)(a—1)=0
The largest value of n, for which 40" divides 60!, is a=-71
sum=-7+1=-6
(1) 13 2 11 option (2)
(3) 12 (4) 14
“4) 12. Let f(o) denote the area of the region in the first
40" =23"x 5" quadrant bounded by x =0, x =1,y =x and y =
60 60 60 60 60 lox — 5| — |1 — ax| + ax®. Then (f(0) + f(1)) is equal
o= F |35 E S :
2 2 2 2 2
=30+15+7+3+1=56 833 Ei;i;
60 60
E (60!)= 5 + = Ans. (3)
Sol. at a=0 = f(0)
=12+2=14 )
401’17 23)n><5n7(23><5)n XZO,X:l’y:X
( y=[0-x=5/—]1-0-x|+0-x
60! =2 x 5 =212 5" 4
y =

.. Maximum value of n is 14.
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f(0)+f (D) =|A + Ay = E _

option (3)

9 ALLEN JEE-Main Exam Session-1 (January 2026)/24-01-2026/ Evening Shift
OVERSERS 13. If the domain of the function f(x) = sin'
—4?= y=4 (; is (o0, a] U [B, y] Y [0, »), then
y_ y2:X X2—2X—2 ) s ,Y ’ )
i o+ p+y+disequal to
B — (12 (2)4
33 (4)5
1
A, = [ (4=x)dx Ans. (2)
| Sol. -1<——7-—— 2 <1
5[ X —2x-2
X2 2 Hy, _
=4X—? 1+2x_ 2)i 220 (x-1)" -2 1)’ =
el X —2x-2 (x—1) 3
2
, 0 0 (x 1- \/_)(X—1+\/5)>0
=4-3W=" (x 1-3)(x-1443)
at =1 = f1) e(—oo,l—\/g)u[l—\/z,l+«/§]u(1+\/§,0) (D
x=0,x=1,y"=x, 1 2 —2%x—3
=|x—5|—[l —x|+x* inx € (0, 1) x0T 5,520
y=5-x-(1-x)+x° (x+)(x—3)
y=4+x = . —— 20
(X—1+\/§)(X—l—\/§)
x (o0, ~1]U(1-VB,B+1)U[3,%) ..2)
@)
= xe(—o-1]u[1-42,1+42 |U[3,%0)
LotBty+d=4
14. LetX={XGN:lSXSl9}andf0rsomea,bE]R,
! Y = jax+b:x € Xj. If the mean and variance of
A, = [((@+x%) = (¥x))dx { } |
5 the elements of Y are 30 and 750, respectively,
S then the sum of all possible values of b is
x® X2 (1)20 (2) 80
=4X+———
3 3 (3) 100 (4) 60
2 o Ans. (4)
.12 U Sol. Xy, =aXx;+Xb
3 3 3

—ax(1+2+...+19)+ 19b
2y, :ax19><20+b

19 2x19
30=10a+b ....(1)
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2 (Ix. )\ 16. Lety =y (x) be a differentiable function in the
Variance of X = 1_9| _(1_9Ij interval (0, o) such that y(1) = 2.
t’y(x)-xy(t
:19x20x39_(10)2:30 and lim( y(x)=xy( )]:3 for each x > 0.
19x6 o x—t
Variance of Y = a® (variance of X) Then 2y(2) is equal to
750 = a” x 30 (1) 18
a’=25 = a=415 (2)23
if a=+5=b=30-50=-20 ...from (i) (3)27
if a=-5=b=30+50=80 ..from (i) (4) 12
sum of values of b= 80 — 20 = 60 Ans. (2)
options (4) Sol. lim 2t fi(x) —x*f'(t) _3
Consider the following three statements for the o -1
. Xf'(x) - 2x f(x) = 3
function f': (0, ) — R defined by
dy 2y 3
£(x) = logex| — fx 1] T
(I) f is differentiable at all x > 0. 5
(I1) f is increasing in (0, 1). IF.= o 6 _emiomx _ /2
(III) f is decreasing in (1, o).
Then. y~i2 = idx
X X
(1) All (I), (IT) and (III) are TRUE.
(2) Only (I) is TRUE. y 1 , 1
S =-—+c=>y=cx ——=1{(x)
(3) Only (II) and (IIT) are TRUE. X X X
(4) Only (I) and (III) are TRUE.
@) f(l)y=2=c-1=c¢c=3
f(x) = [nx| — [x — 1] 1
f(x)=3x"——
| tnx=(x-1) X>1 X
| —tnx+(x-1) 0<x<1 .
X —X +1 x>1 f(2)=12—§:>2f(2)=23
"~ |=fnx+x-1 0<x<1

1 x>1
f'(x) = (Xl

=41 O<x<l1
X

£'(17) = f'(1") = 0 = f(x) is differentiable V x > 0
f'(x)<0 vx>1
f'x)<0 VO<x <1

= f(x) is decreasing V x € (0, ©)

Option (4)

17.

m
Let f be a function such that 3f(x) + 2{?} = 5x,
X

22 .
x # 0, where m = Z(l) . Then f(5) — f(2) is equal

i=1

to

-9 (2) 36

3) 18 @9
Ans. (3)
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mzwzlsxlg

3f(x) + 2f (Ej =5x
X

1
Replace x by 5
X

3f (Ej +2f(x) = ]
X X
91(x) — 4f(x) = 15x — 150
X
5f(x) = 15x — 150
X

f(x) =3x — 30

X

30

f(5)=15-—=9
() s

f2Q)=6-15=-9
f(5)—-f(2)=18
The smallest positive integral value of a, for which

all the roots of x* — ax® + 9 = 0 are real and distinct,

is equal to

1o 2)3
(34 47
“

x'—ax*+9=0 ...(D)
let x> =t

t'—at+9= .2

for roots of equation (1) to be real & distinct roots

of equation (2) must be positive & distinct.
()D>0=2a"-36>0=a e (—0,—6) U (6, ®)
(ii) ;—':>o - %>o —a>0

(iii)) f(0)>0=>9>0=a e R

By (i) N (ii) M (iii)

- a e (6,o)

.. least integral value of a is 7

19.

Ans.

Sol.

20.

Ans.

Sol.

Let £:2Ai—53+5kand B:i—3+3k. If ¢ is a
vector such that

2(5x6)+3(6x6):0 and (5—6).6——97, then

- 2

‘C x k| is equal to
(1) 193 (2) 233
(3) 218 (4) 205
3)

2(@x¢)+3(bx¢)=0

= (2d+3d)x¢=0=¢ =A(2d+3d)
=c=A(71—-13j+19k)

Now (a—b)-¢—=A(7+52+38)+971=-97

=>A=-1
Now ¢ =-7i+13j—-19k

= xk—=7j+13i=|xk[=7>+13> =218

Let [t] denote the greatest integer less than or equal
to t. If the function

b’ sin(E[E(costrsinx)cosxD
212 ,x<0

f(X): sinxf%sinZX
X3 aX>0
a ,x=0

is continuous at x = 0, then a* + b” is equal to

5 9
(1) 3 (2) I
3 1
3) 2 4 >
3)
f(0)=a
RHL — lim sin x(1—cosx) :1

x—0" X3 2

LHL = lim (bzsingB (sin X + cos X) cosxD =b’

Xx—0"
g a=1&b2=1
2 2
so(aerbz):l+1:§
4 2 4
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22,

Ans.

Sol.

23.
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SECTION-B

1
If f(x) satisfies the relation f(x) = ™ + IO (y + xe")

f(y) dy, then e + f(0) is equal to
)
X 1 X 1
f(x)=e*+ IO yi(y)dy +xe IO f(y)dy
f(x) =¢"+ A + Bxe"
1 1
A= IO yf(y)dy = IO y(A+¢e”+Bye’)dy

A:%+(0—(—1))+B(e—1)
%+B(1—e):1

B= f(y)dy

B=[ (e’ +A+Bye)dy

B=(—-1)+A+B(0-(-1))
B=e-1+tA+B=A=1-¢
f(x) =¢"+ A + Bxe"
fO)=1tA=1-e+1=2-¢
e+ f(0)=2

Let (h, k) lie on the circle C : x* + y* = 4 and the
point (2h + 1, 3k + 2) lie on an ellipse with

. 5.
eccentricity e. Then the value of —-is equal to
e

&)
Let P = (2cos 6, 2sin 0)
.. coordinates of Q = (4cos0 + 1, 6sin® + 3)

x—1Y ~3Y
- locus of Q is (Tj +(y—] =1

6
2165
36 9
5
~ -9
e2

Letz=(1+1) (1 +2i) (1+3i).... (1 + ni), where i
= /=1 .If|z]* = 44200, then n is equal to —

5)
2> =2°.5%.13.17

f[(l +17)=225%13.17=(2).(5).(2.5).(17).(2.13) =2.5.10.17.26

son=>5

24,

Ans.

Sol.

25.

Ans.

Sol.

Let S be a set of 5 elements and P(S) denote the

power set of S. Let E be an event of choosing an

ordered pair (A, B) from the set P(S) x P(S) such

that A (1B = . If the probability of the event E
3[3

is 2—q , where p, q € N, then p + q is equal to

as

S={a,b,c,d, e}

P(S) contains 32 elements

both set A and set B are subsets of P(S)
Every element has 4 choices

_AlB
v v
v | X
X | v
x| x

Favourable cases = 3°

Total cases = 4°

SRS

F P

m=5, n=10

m+n=15

The number of elements in the set

{x [0,180°]: tan (x +100°) = } N

tan (x +50°) tanx tan (x — 50°)

P=

C)

tan(x +100°)
tanx

sin(x +100°)cosx _ sin(x +50°)sin(x — 50°)

cos(x +100°)sinx - cos(x + 50°) cos(x — 50°)

= tan(x + 50°) tan(x — 50°)

Apply C& D
sin(2x +100°) _ cos100°
sin100° —C0S2X

2sin(2x + 100°) cos2x + sin200° =0
sin(4x+100°) + sin 100° + sin200° = 0
sin(4x + 100°) = —2sin150° cos50°
sin(4x + 100°) = — cos50° = sin(—40°)
So4x +100° =nm + (-1)" - (-40°)

o+ (1) (40°) - 100°

- 4
- x = 30°,55°,120°, 145° in (0, 7)
.. no. of solutions =4
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