ALLEN JEE-Main Exam Session-1 (January 2026)/21-01-2026/Morning Shift

(HELD ON WEDNESDAY 21°* JANUARY 2026)

JEE-MAIN EXAMINATION - JANUARY 2026

TIME : 9:00 AM TO 12:00 NOON

SECTION-A

1. If the domain of the function

f(x) = cos” X3 ) sin'(2x’ — 3x + 1) is the
11-3x

interval [a, B], then o + 2 is equal to :

(H1 2)3

3)5 42
Ans. (2)

-1 2X_5 -1 2
Sol. f(x)=rcos +sin (2x"—-3x+ 1)
11-3x
.
11-3x

—1<2x'-3x+1<1
2x'—=3x+2>0,2x—3x<0

X € [0, %} ..... (1)

2X-5 L1so X5 1o
11-3x 11-3x
2x-5+11-3x 5x-16 _,

11-3x 11-3x

_ + -
: &

6—x 5 3
11-3x
+ - +

intersection

X € (—00, %} U [6, ) ...(i1)
. . . 3
Intersection of (i) & (ii) x € [0, E}

a—O,B—%:MX+2B—3

2.

Ans.

Sol.

Ans.

Sol.

The area of the region, inside the ellipse x” + 4y’=4
and outside the region bounded by the curves
y=Ix|-landy=1-]x|,is:

(1) 2(n—1) ) 27:—%
(3)3(n-1) (4)2r— 1
@

y=[x-1

y=1-K|
Required area = area of ellipse — shaded area
=nx2x1-4 (%xlxlj=2n—2

The number of relations, defined on the set {a,b,c, d},

which are both reflexive and symmetric, is equal

to:
(1) 256 (2) 16
(3) 1024 (4) 64
C))

Number of relation which are reply and sym. both
=1"x2'=64
(a,a) (a, b) (a, ¢) (a,d)

(b, a) (b, b) (b, ¢) (b, d)
(c, a) (c,b) (c, 0) (c,d)
(d, a) (d, b) (d, ¢ (d, d)
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4. Let a point A lie between the parallel lines L, and | Sol. &= —j+2j+2k
L, such that its distances from L, and L, are 6 and ~ A A A
. . . . b= 8i+7j-3k
3 units, respectively. Then the area (in sq. units) of
the equilateral triangle ABC, where the points c= clf + czj + c31A<
B and C lie on the lines L, and L, respectively, is : ixs = b o (2c, - 2c) i (c, + 2c) 3 B
(1) 156 (2)27 (c,+2¢) k = 8 +7]-3k
3) 213 4) 122 2¢,—2¢,=8,¢c,+2¢c,=7,¢c,+2¢, =3
i+cj+tek). (i+j+k) =4
Ans. @) ei+ej+ek). (+j+k)
A = ¢, tc,tc,=4,¢,=2,¢,=-1,¢,=3
X \ |d+SP=|i+j+5kP =27
i 6. Leta,a,a,.... be a GP. of increasing positive
E c terms such thata .a,.a,= 64 and a, + a, +a—g
| /
Sol. : )3 Then a, +a, + a, is equal to :
(1) 3256 (2) 3252
sin = > (3) 3244 (4) 3248
: Ans. (2)
sin (60° + 0) = 9 Sol. ar.ar .ar =64
a a’r’ = 64 = ar=4
ﬁcosGJrlsinG:g aJrarJrar—ﬁ
2 2 a 7
9 . 3_18 r28
3 2 g:; ar +ar' +ar’=?
ar’ (1 +1°+r1") =4 (1 +28 +784)=3252
= /84 - -
a= 84 7. Let ¢ and d be vectors such that |c+d|= \/E and
Ares of AABC ¥ ?az _ T3 e Sx(21+3]+4k) =21 +3]+4k)xd . If A, A, > 1)
are the possible values of (¢ +a).(—7i +2 j +3k) ,
5. Let a=-—i +2j +21A<, b=8i+ 73 —3k and ¢ be a then the equation
vector such that axé=b. If G.(i+)+k) =4, then K SKh )y +(3K . % Jyz 8x+12y .- 0
|a+c| is equal to :
represents a circle, for k equal to :
(1)33 (2) 30 (1) 4 )1
(3)35 (4) 27 (3)-1 4)2
ns. (4) Ans. (2)
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Sol. |c +a| =29 Sol. f(i) #1i, f(x) is strictly increasing function
T (a3 db f: A— B, where A {1,2,3....... 6}
— _ 2% i3iaa
c+d ((2i+3j+4k) B {1,2,3,...... 9}, then number of function
A=+1 f: A—> Bisequal to
M-14+6+12)=4r, A =41, =4 f:A——>8B
KX+ (K -5k+4)xy+(Bk-2)y —8x+ 12y — 4 1
=0 2
3
is circle 4
K-5k+4=0=k=1,4 5
6
K=3k-2 =k=1,2 7
_ 8
k=1 9
8. Let vy = y(x) be the solution curve of the
. . . 2 -1 —
differential equation (1+ x")dy + (y — tan x)dx = 0, (i) % i Case—i f(1) = 2 = 'C, = 21
y(0) = 1. Then the value of y(1) is : b .
Case-ii f(1)=3="C,.=6
(1)%+§—1 (2)%—%—1 Case- iii f(1)=4 = 'C,= |
e* et No of function Ato B=21+6+1=28
3) i+£_1 ) i_E_l 10. Let f: R —> (0, ) be a twice differentiable
e% 2 eg 2 function such that f(3) = 18, £’(3) = 0 and ’(3) = 4.
s
(x-1y?
Ans. (1) Then lirrll log, {%j Tl equal to :
tan?
So, I, Y _fan X
dx x“+1 x°+1 (1)1 (2)9
If = e X 3)2 (4) 18
h, Ans. (3)
y x e x = J-etanflx. tan ZXdX 18
1+x . (f(x+2)
Sol. LetT= llrrll ; 17 form
y X etan7 X _ tan-lX (etan7 X) . etan7 X4 c X=. f(3)
_ A L 18 (f(x42)£(3)
y (0) =l=>c=2 —~T= e}(ﬁl(xfl)z[ £(3) j
2
y(l) = — + E -1 lim 18 2[f(x+2)—f(3))
e 4 —~T= ex»l(xq) 18
9. The number of strictly increasing functions f from lim(f(x+2),f(3)] (.
the set {1, 2, 3, 4, 5, 6} to the set (1, 2, 3,...,9) —T=¢\ D)0 apply L’ pital
such that f(i) #ifor 1 <1 <6, is equal to: fimP 42 0
_ ax12(x-1) 70 5 .t
(1)21 (2) 27 =>T=e¢ apply L’ pital
i F1Gx2) 4
3)22 (4) 28 ~T=e 2 .—eal=g
Ans. (4) = log, (T)=2
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11.  Let the foci of hyperbola coincide with the foci of | 13. Let the mean and variance of 7 observations
2 2
the ellipse XY =1 If the eccentricity of the 2, 4,10, x, 12, 14, y, x >y, be 8 and 16
.36 ) respectively. Two numbers are chosen from
hyperbola is 5, then the length of its latus rectum i
‘s {1, 2, 3, x4, y, 5} one after another without
(112 (2) 16 replacement, then the probability, that the smaller
3) 96 (4) 24 J5 number among the two chosen numbers is less than
5 4, 1s:
Ans. (3)
Sol. Let e, be eccentricity of ellipse (1) 3 () 4
16 4 5 > >
BOOI A iy 2 !
(C) (G
\/g J_ 5 3
So ae, = 6. 3" 25 Ans. (2)
2 2
Now H X_2 _y_2 -1 Sol. Mean (X)=8 (Given)
P q
p.c =ae, :>2+4+10+X+12+14+y—8
p.5=25 7
2 2
5 96 —
5 p Variance (6°) = 16 (Given)
So length of LR —— 2q % 2, 42 2, 2 2 2, .2
2°+4°4+10° +x° +12°+14° +
p 5 —16= X Y _g
i n+4x" !
12.  The value of J. - dx is equal to B
2\ I=sin(|x|+m/6) =>x +ty =100 ....Q2).....
e of
T T
Ans. (2) . = xy =48 (sum is 14 product is 48)
" 1
Sol. =27 J ————dx letx + % =tdx=dt Since problem states x >y
. T
01— it
1 SIH(X+6) Lx=8andy=6
_ Znﬂf dt "fl+smt N Now set X = {1,2.3.4,6.5}
—sint cos™ t Now we choose two numbers one after author

/3 /3

=2n

L /6 /6

n/6

I sec? tdt + I secttantdt}

/3 /3
=2n [(tan t)" s +(sec t)n/6]

=27

(5-5)5)

= :2n|:\/§+2—\/§}:

without replacement total outcomes = 6 x 5 =30

We want the prob. That the smaller number among

the two is less than 4

P(smaller <4) =1 — P (smaller > 4)
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14.

Ans.

Sol.
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Let (a, B, v) be the co-ordinates of the foot of the
perpendicular drawn from the point (5, 4, 2) on the

line T =(—i+3j+Kk)+A(2i+3j—k).
Then the length of the projection of the vector
od + Bj + ylA< on the vector 6i +23 +3Kk is:

15
I = 2)4
18
@) = 4)3
(€)
A s (542)
(a.B.y)

f:(—i+3j+12)+x(2i+3j—12)
x+1 y-3 z-1
2 3 -1
Any general point P on the line is
Qr—1,3A+3,-1+1)
Let the given point is A (5,4,2)
AP(2L—6)i+ (3L —-1)j+(-A -1k
-+ AP 1" Line (L)

=\

: E.(zi+3j‘—f<)=o
22h—6)+3Bh—1)— I(-A—1)=0
=>Ai=1

Soa=1

B=6

y=0

Let the vector U = (xi+[33+yf<

ﬁ=§+63+0f<

15.

Ans.

Sol.

16.

Let PQ and MN be two straight lines touching the
circle X’ + y° — 4x — 6y — 3 = 0 at the points
A and B respectively. Let O be the centre of the
circle and ZAOB = m/3. Then the locus of the
point of intersection of the lines PQ and MN is:

(1) 3(x*+y) — 18x — 12y +25=0
)X’ +y —12x— 18y —25=0
BG)X+y —18x—12y—25=0
@) 3(x’+y)—12x—18y—25=0
“@

Given circle

X' +y —4x-6y-3=0

C23)& r=4
4
cos30°= —=—
OR OR
= OR = i
J3
Now

OR’=(h—-2)’+ (k—3)’
=3(x+y)-12x- 18y -25=0

If the coefficient of x in the expansion of
(ax’ + bx + ¢)(1 — 2x)* is — 56 and the coefficients
of x? and x® are both zero, then a + b + ¢ is equal to

(1) 1300 (2) 1500
& W=61i+2j+3k (3) 1403 (4) 1483
So projection = M _18 Ans. (3)
w7
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Sol.

17.

Ans.

Sol.

18.

Ans.
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26
(ax’ +bc+c) Y *°C(-2x)"
r=0

Coeff. of X’
¢.*C(-2)=0
=a—-52b+1300c=0 ...
Coeff. of x’
¢.*Cy(-2)=0
=-52a+1300b-20800c=0 ..
Coeff. of x =—56

=b.*C, (- 2)" +¢.*C,(-2)' =- 56
b—-52c=-56 ...(3)
After solving (1), (2) & (3)
a=1300,b=100,c=3
=a+b+c=1403

If X + x + 1 =0,

(x+ij4 +(x2 +xi2]4 +(x3 +%J4 +... +[x25 +%J4
is :
(1) 128
3) 175
“4)

X +x+1=0

a®C, (- 2)' + bXC(2) +

(1)
a®C, (- 2) + b C,(-2) +

(2)

then the wvalue of

2) 162
(4) 145

=>X=O®Oor (,02

Lo=0&B=o

= (o + o) + (0 + o) + (0 + ) +..+
(0" + &)’

= [0 + ©) + (@ + o) + (0" + @) +...+
(@ + )] + [(@ + @) + (0 + ) +
(@ + ™)+ ...+ (0" + o)

= [L+1+1. + 1 +H[A+D* + @Q+D* +.....(1+D]

17times
=17+ 128
=145

8times

The value of cosec10° _ﬁ secl0° is equal to:
(H4 )2

38 46

1

Sol.

19.

Ans.

Sol.

20.

Ans.

1 3

sin10° - cos10°

c0s10° —+/3sin10°
sin10°cos10°

B3

Ecosloc’ ——~-sinl10°
2 2

2sin10°cos10°

_sin(30°—10°)}
sin 20°

=4

The sum of all the roots of the equation
(x-1)'-5x=1|+6=0, is:

(1) 4 ()3

31 (4)5

(0))

Letx—1|=t

£ —5t+6=0

t=2&t=3

X—1=2&|x—1|=3

x—1£2&x-1==%3

x=1x2&x=1%3

Soroot=3,-1,4,-2

.. Sum of root=3 + (1) + 4 + (-2) = 4.

Let O be the vertex of the parabola x* = 4y and Q
be any point on it. Let the locus of the point P,
which divides the line segment OQ internally in
the ratio 2: 3 be the conic C. Then the equation of
the chord of C, which is bisected at the point (1, 2),

1S:

(1) 5x—y-3=0 (2) 4x-5y+6=0
4)x2y+3=0 (4) 5x—4y+3=0
(C))
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Sol. = ﬂ =d=0
5 = /n (f(x)) = 2x = f(x) = &
3 Q@ t) Now let g(x) = f(/n x —x) ="
2 k

sog(x) =25 M (% —1) >3

= 1=x >0
X
, =x e (0,1]
2
k_ﬂzﬁ.(ﬁj —a=0,p=1
5 54
, at+p=1.
8k =5h 22. Leta,=landforn>1, a_,
= 5x" =8y : D il . )
n" —2n .

T=5, 2 = Ea“ + EpR Then ;(an —Fj is equal

S(Xxl) -4 (y + Y1) = 5X1 - SY1 to

5x)-4(y+2)=5-8.2 -

() -4y +2) Ans. (2)
5x — 4y +3=0 2 2 3
SECTION-B Sol. a_ - %an o 2n1—21 _2n - (n +%)

21. Let f: R—R be a twice differentiable function such n(n+1) n (n +1)

that the quadratic equation f(x)m’— 2f'(x)m + f'(x)=0 A o - 2 1

in m, has two equal roots for every xeR. If f(0)=1, i " (n +1)2 n?

f'(0) = 2 and (a, B) is the largest interval in which

the function f(log, x — x) is increasing, then a + 3 n=1a—-—a= % —1%

is equal to
Ans. (1) 2{%_% 2_32_2_12}
Sol. Given quadratic equation has equal roots, thus 3

D=0= (f(x))’=1"(x) - f(x) 22[a4 ; 3_%_3%}

') _f"(x)

f(x) ')

Integrate ol s 1 L 1

In (f(x)) = /n (' (x)) + {nC = f(x) = c.f(x) " 2" n? (n-1°

Put=x=0 2 1

1 2" {aml -5, = 2 2 }
1:c.2:>c:5 2 (n+D)~ n
Adding
Now 2f(x) = f’(x) 2 1 2 1
= f (X) =2 n+l (n+1)2 2n n 2 2n—1
f(x)
0 o0 1
Integrate = Z(an __2j = Z_Zn 7| =2
n=1 n=1
In (fx))=2x+d
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23. Let S={(m, n): m, n € {1, 2, 3, ....., 50}}. If the ., (8 8 -3 0 5 8
number of elements (m, n) in S such that 6" + 9" is B = 8 16 * 0 -3/ |8 13

a multiple of 5 is p and the number of elements

(m, n) in S such that m + n is a square of a prime A _B= (20 28}_(5 8} = [15 20]
number is q, then p + q is equal to........ 14 20 8 13 6 7
Ans. (1333) = |A*-B*| =105-120=-15
Sol. S={I1,2,3,....50}
p=(6"+9") s divisible by 5 = [adi(A’ - BY)| = |A" - B7| =15
No. of ways

< A3 342
= A°—B =225
6"=0BAL+1)"'=5k+1 ‘adj( )‘

9 =(10-1y=10p—Tifnis odd 25. 6In|(sin3x+sin2x+sinx)|dx is equal to........
= n must be odd ’
10p+ 1 if nis even Ans. (17)

= No. of ways = 50 x 25 =1250 [ .
Sol. 6I|23|n2xcosx+sm2x|dx

q = (m + n) is square of a prime 0
m+n=4|m+n=9 | m+n=25| m+n=49 n

Noof | 1 T T T 6|4sin x cos® x +2sin x cos x| dx

ways 3 8 24 48 0
q=3+8+24+48=83 Ilejsinx|2coszx+cosx|
=p+q=1250+83=1333 g

o 2 11 Put cosx =t, —sinx dx = dt
24. Forsome a,P € R, let A= ) and B = [1 B:|

-1
[=-12(|2t* +t|dt
be such that A’ — 4A + 21 = B’ - 3B + 1 = O. ﬂ |

Then (det(adj(A’ — BY)))’ is equal to ......... -

Ans. (225) " .
Sol. Tr(A)=4=a+2=4=0=2 12( j (2t + t)dt + Jq —(2t2+t)dt+j(2t2+t)dtj
Tr(B)=3=B+1=3=p=2 . e ’
A2 4A+21=0 =17
A’=4A’-2A =16A — 81 -2A
14A — 81

_[28 28 . -8 0

14 28 0 -8
e 20 28
14 20
B’-3B+1=0

B’=3B-1
=B'=3B°-B=33B-1)-B=8B-3I

Predict your JEEMain12026 percentile

Check Now

B ALLEN’s FREE Percentile Predictor



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

ALLEN
For Class 12" Pass Students

RISE. REPEAT. 1
RANK UP IN JEE
JOIN LEADER COURSE

JEE (Main+Adv.) 2027

126" Mar & 15" Apr

Know more &

ALLEN ONLINE

Think JEE 2027
will be your best shot?

Jointhe Leader Online Course!

Winup to

90% scholarship"

via ASAT

m



https://myallen.in/jm26ccp
https://alleninfo.onelink.me/fMMw/0txctlue

DON'T PREPARE HARDER

PREPARE RIGHT !
/9
B
Advanced-level ' MATHEMATICS Well Graded
MCQs | Exercise
Prepared By Detailed
ALLEN Experts Answer Key

ALLEN ONLINE

Get REAL exam practice
for JEE Main 2026

with the

Major Online Test Series!
13 full-syllabus tests

100+ additional mock tests

50,000+ teacher-
recommended Qs. & more

Buy Now



https://myallen.in/advqbpdft
https://alleninfo.onelink.me/fMMw/op2b8eth

	2101-Mathematics_Paper With Solution_Morning
	Add
	ADD_Maths.pdf
	Page 1
	Page 2
	Page 3





