ALLEN

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

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

TIME : 9:00 AM TO 12:00 NOON

Ans.

Sol.

SECTION-A
Let the domain of the function f(x) = log,log.log,

(9x — x* — 13) be the interval (m, n). Let the

Xy

... Nh
hyperbola — W = 1 have eccentricity 3 and
a

8m y .
the length of the latus rectum 3 Then b” —a” is

equal to :

O )11
39 47
©))

log, (log, (9x—x* ~13)) >0

= 9x-x-13>7

X—9x+20<0=>4<x<5

m=4,n=>5
b* 5 b* 25 16
= €= 1+—2=— 3—22——12—
a 3 a 9 9
b_4
a 3
2b> 8m 2b* 32
= —_— —_—=
a 3 a 3
2 =323 L hoy a3
3 4

Ans.

Sol.

Ans.

Sol.

(2-x)e"
(x/l+_x)(1—x)%

Let f(x) = j

dx. If f(0) — 0, then

f(%j is equal to :

(1) \3e -1 (2) J2e +1
(3) J2e -1 (4) \3e +1
(1)
. (1-x°)+1
d
Ie V1 +X.(1 x)m} *
(1-x%) 1

T (1-x)" s (1-x)" de

1+x+ 1 dx
I-x  JI+x.(1-x)"
:ex,/H—X+C

1-x

. 1+x
f(x)=e ,’——1

I-x
f(lj=\/§—l
2

Let d=—i+j+2k, b=i—j-3k, C=dxb and
d=Cxd. Then (é—B)ﬂ is equal to :

(1)4 (2)+4
(3)-2 4)2
3

d= (5 X B) xa
d=(a®>)b—(a.b)a

d=6b+83
(a-B).&-:(a—B).(6B+85)
= 8a’ —6b” —24.b
=48 - 66+ 16=-2
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4. A rectangle is formed by the lines x = 0, y = 0, Sol ,
x =3 and y = 4. Let the line L be perpendicular to
3x +y + 6 =0 and divide the area of the rectangle ﬁ
into two equal parts. Then the distance of the point aar
(%,—5] from the line L is equal to : SBL
(12 V5 2)3 V1o By solving line & equation of ellipse we get x = 0
(3) <10 (4)2+/10 & x=_2
Ans. (4) 3
)
Sol. y=4 373
1
m,, =tan 0 = "
x=3 £ AOB="10 =" ytan )
2 4
o X
Lineisy = g +C 6. Let A={-2,-1, 0,1, 2, 3, 4}. Let R be a relation on
3 A defined by xRy if and only if 2x+ y < 2. Let / be
Line passes thru [5,2j the number of elements in R. Let m and n be the
minimum number of elements required to be added
9_ l +C = C= E in R to make it reflexive and symmetric relations
2 2 respectively. Then / + m + n is equal to :
x 3 (132 (2) 34
y=5+>
3 2 (3)33 (4) 35
= 6y=2x+9 Ans. (3)
Lineis 2x —6y +9=0& Sol. R{(-2,a), (1, b), (0, c), (1,d), (2, &)}
143049 a={2,-1,0,1,2,3,4};b={2,-1,0, 1,2, 3, 4}
Pist=1—75 =40 =210 c=1{-2,-1,0,1,2};d={-2,-1,0}

Ans.

XZ y2
Let the line y — x = 1 intersect the ellipse > + T =1

at the points A and B. Then the angle made by the
line segment AB at the center of the ellipse is :

(1 T (1
(l)n*tan (Zj (2) E‘Ftan (Zj

T 1 1 T -1 1
@ Zrzan(2] @ Zown(2]

()

e={-2}
.. No. of elements in R

=7+7+5+3+1=23=¢

Minimum number of element to be added to make
itreflexive=m=4 = {(1, 1), (2, 2), (3, 3), (4, 4)}
minimum number of element to be added to make
it symmetric =n= 6

for 'n'

=R={(3,-2),4,-2),(2,-1),(2,0),(3,-1), (4,-1)}

S Al+m+n=23+4+6=33
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7.

Ans.

Sol.

Ans.
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Let y = y(x) be the solution of the differential

equation

x4dy + (4x3y + 2sinx)dx =0,x>0,y (g) =0.

Then 'y (gj is equal to :

(1) 81 2) 92
(3) 64 (4) 72
Q)]

(x'dy + 4x’ydx) = - 2 sin x dx

= jd(x“y): j ~2sinxdx

= x'y=2cosx +¢

= x'f(x)=2cos x + ¢

As f(ﬁj )
2

So,c=0

4
r f r :2005E
3 3 3

n“f[ﬁj:&

3

If o and B (o0 < B) are the roots of the equation

(208) (53] +(x-648) - 5-2) -0

x > 0, then \/Eh/oc[?) is equal to :
o

(1) 8 )9
3) 10 @) 11
3)

Sol.

(x—6\/§+9)—(2—\/§)‘\/§—3‘—2\/§=0
< B 2
= ‘\/;—3‘=2 or ‘\/;—3‘=—\/§ (not possible)

= AX =1lor5
=x=1lor5
= oa=1land =25

Aliter:

Letx>9, let Vx =t =t >3

(B =2)(t=3)+(t-3)>-23=0
Lett—3=u

W+ B-2)u-2y3=0
u=2,or u=—\/§

=t-3=2 or t—3:—\/§
=t=5 or t:3—\/§ (rejected)

=x=25

Now let 0 <x <9,

~(\B=2)(t=3)+(t-3)>=23=0

lett—3=u
w—(3-2u-243=0
= u=+3 oru=-2

= t=3+\/§(rejected) ort—3=-2
>t=1=x=1

a=1,p=25

Now \@m:@w&m
(04
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ax? +2ax +3 31 =
ax+ax—3 722 10.  The value of the integral Id—x is :
9. Letf(x)= 31 J 1+ 3/tan 2x
b S ox=-22 Z
22
3 7 )= 2) =
be continuous at x = — 7 If fof(x) = o then x is (1 12 2) 18
equal to : T T
(1)2 @1 % @3
3)0 4) 1.4
Ans. Ezi ) Ans. (1)
2 5
(;X +1)2(3X:33) ; ”73’% Sol. 1= ] —& ()
x—-1)(2x =
Sol. f(x)= ’ 1+3/tan 2x
b ; x:_—3,l %
2°2 Apply king
for continuous at x = _7 %Z d
X
LHL = RHL Izj n
= lim (ax’ +2ax +3) 241+i/tan2(4—XJ
o2 (2x-D(2x +3) 5
_ P
at x:—3 = Numerator = 0 = J.d—x ...(2)
2 ° 14 3/cot2x
-3Y -3 *
a| — | +2a| — [+3=0 sn
2 2 2%
9 a0 Add (1) + (2) = ZIzj(l)dx
: i
4 +8x+3 -3 1 2\6) 12
. (2x —1)(2x +3) Xi?’z 11.  Among the statements :
)= 31 1 coso cosp 0 cosa cosp
b C XT0n I:1f [cosa 1  cosy| =|coso. 0O  cosy
(2x+1)(2x +3) x;t_—3 1 cosfp cosy 1 cosp cosy O
2x —1)(2x +3 272
f(x)= ( X ) - , then cos’a + cos’B + cos’™y = g,and
b : X:__’_
22 X +X X+1 x-2
2[2X+1j+1 :1f [2x2+3x-1  3x  3x—3 =px +q, then
fOf(X):f(zx-i_D: ;X_i X*+2x+3 2x-1 2x-1
X 2( X+ j—l P’ = 196,
2x—1
6x+l 7 (1) both are false (2) only II is true
X
=2 +3=§ (3) both are true (4) only I is true
X
Sox=1 Ans. Ans. (1)
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Sol. Let cosa=x

cosPB=y
cosy=z
0 x vy 1 x vy
x 0 z|=|x 1 z
y z 0] |y z 1

Expending both sides, we get
X+y+z7=1

i.e. cos’a + cos’B + cos’y = 1

Statement 1 is false

Now,

x® +X I+x x-2
2x*+3x-1  3x 3x-3|=px+q
X2 +2x+3 2x—-1 2x-1

Put x = 0 both sides

0o 1 2
q=-1 0 -3

3 -1 -1
=>q=-12

Now put x = 1 both sides

2 2 -1
p+q=4 3 3|=42
6 1 1

=>p=54
2 2

N %:(ﬁJ 196
q -12

=p #196q’

Statement (2) is false

Correct option (1)

12.

Ans.

Sol.

13.

Ans.

Sol.

100 100 100
The value of ﬁJr& o+ Cino is -
51 52 101
L01 2100
1) — ) 2
M) 100 @ 100
2101 2100
3) — q) 2
®) 101 “) 101
4)
3 100 lOOCr _IOO 1 r+1 101C
r=50 r+1 r:50r+1‘101. o
S= L f 101
15
1 2101 2100
= X— = —
101 2 101
Option (4)

Let the mean and variance of 8 numbers

7 293
-10, -7, -1, x, y, 9, 2, 16 be — and —,

2 4
respectively. Then the mean of 4 numbers

X,Y,X+Y+ 1a|X_Y| is:

(1) 11 2)9
(3) 10 4) 12
@
Mean — —18+x+y+2+9+16 _7
8 3
:X+y+9213x+y+9=28 (1)
8 2
2
_ 7z 2 293
Variance = L— =—
() =
:102+72+12+x2+y2+22+92+162_(Z]zzﬁ e (2)
8 2 4

Solving (1) & 2) = x=12,y=7
Mean of (1 +x +y), X, y, |y —X| is

20+12+7+5 44
> — ==
4 4

Option (1)

11
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Ans.

Sol.
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The sum of all possible values of n € N, so that the

coefficients of x, x’ and x in the expansion of

(1 +x% (1 +x)", are in arithmetic progression is :

(1)3 )7
3) 12 4)9
)]

(x'+2x" +1) (Cx"+"Cx'+'Cx +"Cx’ +...)
Coefficient x = "C,,

coeff. of X’ = 2 +'C,

2+n(n—1)
2

Coeff. of x' = 2."C, +"C,

Now according to question

n(n—lg(n—z):{“@}

n+2n+

3n+%=4+n(n—l)

=1 -9 +26n-24=0
=>n=2,3,4 =n=3,4

Now checking for n=2

Coeff. of x=2
Coeff. of x* =3
Coeff. of x* =4

= are in A.P.

= n =2 is also the correct choice
Required sum of values of 'n'
=2+3+4=9

Option (4)

15.

Ans.

Sol.

The vertices B and C of a triangle ABC lie on the

. The coordinates of

A and B are (1, 6, 3) and (4, 9, o) respectively and
C is at a distance of 10 units from B. The area

(in sq. units) of AABC is:

(1) 5413 2) 15J13
(3) 2013 (4) 10413
1)

A(1,6,3)
B(4,9,14) ¢

D
(A2h+1, 30 +2)
AD.(1+2j+3k)=0
(A=1)i+(2L=5)j+(Br—-1k =AD
A1 +4L—10+9L—-3=0

= 14r=14 =>Ar=1

D=(1,3,5)
AD=+32+2% =13

Ar(AABC) = %x J13x10=5J13

Option (A)
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16. Number of solutions of

V3 c0s20 + 8 cosd + 33 = 0,0 € [-3x, 2m] is:

Ho )5
(3)3 44
Ans. (2)

Sol. \/g (20052 9—1)+800$9+3\/§:O
2\/50052 9+80059+2«/3_>=0

(\ECOS+ 1)(c059+\/§):0

cos@z—L

NG
as —«/5 (reject)
.. 8 =will have 5 value in [-37, 27]
Ans. =5 = option (2)
17. LetS={z:

complex numbers. Then Migl (z+%(5+3i))
equal to :
1 3
1) - 2) —
(1) > () 5
(3)2 @2
2
Ans. (2)
Sol. ES z—§(1+i) SZ
2 2 2

A

Y 4
&
S/ B

/

22)

3<12z-3(1 +1)] <7} be a set of

1S

18.

Ans.

Sol.

19.

Let a and B respectively be the maximum and the

minimum values of the function

f(0)=4 (sin4 (%“-e} sin*(117 + e)j

_2[Sin6 (%"-e} sin6(9n—9)J, 0 cR.

Then a + 2 is equal to :

(1) 4 2)5
)3 (4)6
@)

f(B):4[sin" (72—11—6]+sin4(11n+6)}—2(sin"(37“—6]+sin"(9n—6)]
£(0) = 4(cos*(0) + sin’(0)) — 2(cos’ + sin‘0)
£(0) = 4(1 — 2sin’0cos’B) — 2(1 — 3sin’Bcos’0)
f(0) = 2 — 2sin’Ocos’0

sin”(20)

f(0)=2-=-

o=1(0) =2

3
—fO) ==
B=1(0),, >

=>at+2B=5

Ans. = 5 option (2)

A building construction work can be completed by
two masons A and B together in 22.5 days. Mason
A alone can complete the construction work in

24 days less than mason B alone. Then mason A

Minlz — (__5 _ E il=PB alone will complete the construction work in:
zes 2 2
7 7 3 (1) 24 days (2) 42 days
PB=PC—= =5-——- = —
2 2 2 (3) 30 days (4) 36 days
Option (2
ption (2) Ans. (4)
Predict your JEEMain12026 percentile
Check Now
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Sol. Let time taken by mason a alone to complete the & we know
work be in x days so, mason B along take =0r+m-n‘=1 ..(3)

X + 24 days
. 1
work done by A in 1 day = —
X
work done by B in 1 day =
x+24
. 1
so work done by A + B in 1 day = ——
22.5
So, l+ ! 2
X Xx+24 45

X —21x—540=0
x=36&
x =—15 (rejected)

Ans. =36 option (4)

= n=4/+m putting in eqn. (1)

= n(2m+10/)+3/m=0

= (4/+m)2m+10/)+3/m=0

= 8/m + 40/ + 2m’ + 10/m + 3/m =0
= 40*+21/m +2m’ = 0

= 80+ m)(5/+2m)=0

Case1:8/+m=0=>m=-8/

Case2:5/+2m=0=> m:7ﬁ

20. Let the direction cosines of two lines satisfy the
equations : 4/ + m—n= 0 and 2mn + 10n¢ + 3/m = 0. So direction ratio of L, is ¢, 8¢, —4/
Then the cosine of the acute angle between these 50 3/
& direction ratio of L, is /, —, —
lines is : 2 2
10 20
1) = Q) —F=
V38 338 (2 4+200* - 602
cosf = = =
3) 10 @) 10 \/62+64£2+1652\/€2+ng 28
7438 338 4
Ans. (4) 15 10
o \/ (338
Sol. Direction cosines of two lines satisfy the equation 00— —
Ans. = ——
3438
2mn+ 10nf +3/m=0 ...(2)
Predict your JEEMain12026 percentile
Check Now
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SECTION-B
L. |
21. Let |A|] = 6, where A is a 3 X 3 matrix. If S0 NG T Sm/2
/4 \H2 T :
ladj(3adj(A’ . adj(2A)))| = 2".3", m, n € N, then 3n/4

Ans.

Sol.

22,

Ans.

m + n is equal to
(62)
adj2A=2%adj A - adj kA =k"' (adj A)
=4adj A
Now A’ (adj 2A) =4A (adj A)
=4 A AT,
=24A
Now 3 adj (A’(adj 2A)) =3 adj (24 A)

=3.(24) adj A

Now  [ad(3adj (A% adi2A))
= [ adi(3.24” ade)‘

= | (3.2 (ad ade)‘

— | 36.212 adj ade‘

=(3°2"%’ | adj adj A

=3"2%(A)’

372"

SLom+n=62

Let the area of the region bounded by the curve

. . 3n
y = max {sin X, cos x}, lines x =0, x = —, and
2

the x-axis be A. Then, A + A’ is equal to

12)

23.

Ans.

Sol.

T 5n/4 3n/2
A= J-cosxdx—k ‘[ sinxdx + I —sinxdx+ I —cosxdx
0 /4 T 5n/4

A = (sin x)n/4

o X)STC/4

+(cos x):/4 +(cos x)iﬂ/4 +(sin e

1

N1

L+1+1—L+1— =3

A—L+
EETTR

A+A=12

Let f be a twice differentiable non-negative

function such that
(fx)) = 25 + j‘s((f(t))er(f’(t))z)dt. Then the
0

mean of f(log(1)), f(log(2)), ..... , f(log(625)) is

equal to

(1565)

26()f (x) = £(x) +F (%)’

= (f(x)-1'(x))’ =0

= f(x) =f'(x)

= (n(f(x)) =x+c = f(x) =c'e"
£(0) = 5 = f(x) = 5¢*

_ f(fnl) + f(2) + ..ot F((0625)
625

Mean

_ S[14+24 . +625]:
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24. From the first 100 natural numbers, two numbers | 25. The number of 4-letter words, with or without

first a and then b are selected randomly without meaning, which can be formed using the letters
PQRPQRSTUVP, is

Ans. (1422)

replacement. If  the probability that

a—b>10is =, ged (m, n) = 1, then m + n is | Sol, P—>3Q—-52,R—>2, ST,UV
n
Case I 3 alike, 1 different

equal to
4!
'C,x°C,x—=24
Ans. (311) 3!
Case II 2 alike, 2 alike
Sol. a-b>10
o, x g
Total cases = 100 x 99 o
Fav.Cases=1+2+3+...90 Case III 2 alike, 2 different
4!
1+2+..+ ’C,x°C,x—=
Req. Prob = —90 C,x"C, x o1 540
100 x99
Case IV All 4 different
90 2 'C, x41=840
m 2) 91
; - 100(99) - 220 Total words = 1422
m+n=311
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