ALLEN

JEE-Main Exam Session-1 (January 2026)/28-01-2026/Evening Shift

JEE-MAIN EXAMINATION - JANUARY 2026
(HELD ON WEDNESDAY 28* JANUARY 2026)

TIME : 3:00 PM TO 6:00 PM

Ans.

Sol.

Ans.

SECTION-A
Given below two statements :

Statement I : 25" + 20" + 8"+ 3" is divisible by 7.

25
Statement II : The integral part of (7 +443 ) is

an odd number.

In the light of the above statements, choose the

correct answer from the options given below :
(1) Both Statement I and Statement II are false.
(2) Both Statement I and Statement II are true.
(3) Statement I is false but Statement II is true.
(4) Statement I is true but Statement 11 is false.
2

Statement | : NE
+ 20" +8"

o

divisible by  divisible by
(25+3) (20+8)

. divisible by 7
Statement Il : R = (7 + 4\/5)25 =I1+f
R'=(7—4J§)25 =
~R+R’ =2[25co725 +3C, 7" (4J§)2 +}

[+ f+ f = even integer
. I=o0dd integer
CO<f+f' <2=f+f =1

= Both the statements are correct

The sum of the coefficients of x* and x™” in

T+ +x(1+x)”7+x (1 +x)"+....... +x™is
(1) 1001(:501 (2) 1002(:500

(3) IOOZCSO] (4) IOOOCS()]

(2)

Sol.

Ans.

Sol.

S=(1+x)""+x(1+x)"+x(1+x)"+ +x"

[1 _(leom}
1+x
=(1+ X)lOOO

X
I+x
_ (1 + X)IOOI . X1001
RGQUired sum = 10010499 + 10010500 = 10020500

Let A be the focus of the parabola y* = 8x. Let the
line y = mx + c intersect the parabola at two

distinct points B and C. If the centroid of the

7 4
triangle ABC is (5 ) 5) , then (BC)’ is equal to :

(1) 41 (2) 80
(3) 89 (4) 32
2
B(2t,%,4t))
A
(2,0)
C(th )

Coordinates of centroid of triangle ABC are

5

2
5(tf+t§+1):g =+ ==

4 4
E(tl‘th):g :>tl+t2:1

(t,+t,) =t +t2 4248, > tt, 2_73
(t] - tz)2 = (t1 + tz)2 - 4t1t2 =4

2 2
(BCY' =4(t; —;) +16(t, —t,)

— (BC)’ =80
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4. The probability distribution of a random variable X COSTIX x—=1"
is given below : Sol.  f(x)=19 —sin(x—1) .
— x—1
(x-1)
30 |32 (34 136, |38, |40 ~
X |4k | =k |Zk | Zk | =k | =k | =k |6k . —sin(x-1)
7ol RHL:IXIE}W}l
N A P I R P R |
15|15 |15 | 5 |15 |15 | 5 |15 LHL =limcosmx = =1, (1) =1
263 f(x) i ti tx=1
IfE(X) = ——, then P(X < 20) is equal to : (x) Is continuous at x
15 —sin(x —1) NENEE
f(x)=9 —-(x-1)
(1) § ) E COS TIX x—-1"
S 15 _
RHL = 11r{11 cosmx =—1
11 14 . .
(3) = 4) = LHL = lim —sin(x —1) _ sin?2
15 15 x—>-1 (X — 1) -2
Ans. (3) f(x) is discontinuous at x = —1
6. Considering the principal values of inverse
Sol. E(X)= ZX‘P(X )= % - @ — k= Z trigonometric functions, the value of the expression
' Y 15x7 15 2
tan (2 sin”* (ij —2cos™t (iD is equal to :
X |14 (15]16 |17 18|19 |20 |21 \/E \/E
21211 11 33 33
P < l=Zl=lzl=l=!|z|= 1 === 7) 22
1515155 [15]15| 5 |15 (1 o6 ()56
3 1 0= @ -
P(X<20)= >, P(X) =< 63 63
X=14
Ans. (2)
[gj : 1 Sol. Let sin”—=— =6 & cos” —— = o
5. Let f(x)= %mg coSTX _)Ez] sin(x ~1) ,XxeR. J13 J1o
0
L+x 7 (x-1) sinezi & cosd)zi
Consider the following two statements : J13 J1o
(D) f(x) is discontinous at x = 1. tan(20 — 2¢) = tan26 — tan2¢
. . 1+tan20tan2¢
(IT) f(x) is continous at x = - 1.
Then, ( tan20 = 2tan26 j
1—-tan" O
(1) Neither (I) nor (II) is True 12 3
(2) Both (I) and (II) are True __5 4
1+ 123
(3) Only (II) is True 54
33
(4) Only (I) is True = 56
Ans. (1)
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1 5
7.  Let the arithmetic mean of — and — be —, a>2. | Sol. Statement 1: f(x)= =
a 16 I+ x|
If o is such that a, 4, a, b are in A.P., then the X <>0
equation ox’ — ax + 2(o. — 2b) = 0 has : fx)=4' ¥
X
(1) One root in (1,4) and another in (—2,0) 1—x x<0
(2) One root in (0,2) and another in (- 4, —2)
(3) Complex roots of magnitude less than 2
(4) Both roots in the interval (-2, 0) y=1
Ans. (1)
Sol. a=4-d,a=4+d,b=4+2d y=1
S>@+dx’-@-dx+24+d-8-4d)=0 .
— (4+d)C — (d—d)x +2(4—3d)=0 f(x) is one-one 30 o s
11 Statement 2: f(x) ="~ " f(0)=—— = >
PR x —8x+18 18 3
Also &2 == -5 x*+4x-30
2 16 —=—
1 ] 3 x"—-8x+18
—+ 5 On solving x =0, —1
— 4-d 4+2d_> s
2 16 = f(0)=f(-1)=—
=d=2 3
Equation becomes .. f(x) is many-one
6x'—2x-20=0 9. An ellipse has its center at (1,-2), one focus at (3,-2)
3 _x—-10=0 and one vertex at (5, - 2). Then the length of its
latus rectum is :
-5
x=2, — 16
3 (1) ﬁ (2)6
8. Given below are two statements :
Statement I : The function f : R — R defined by G) 4\/§ ) 6\/5
Ans. (2)
X .
f(x)= is one-one. Sol.
1+ |x|
. ¢c ki
Statement II : The function f: R — R defined by w& (5.-2)
£(x) x> +4x-30
= ———— is many-one. o
x> —8x+18 Y CA=a=4
F =ae=2
In the light of the above statements, choose the CF, =ae
. . . 1
correct answer from the options given below : e=—
(1) Both Statement I and Statement II are false. 2
(2) Both Statement I and Statement II are true. LR = 2e(2 - aeJ
(3) Statement I is false but Statement II is true . © 4
(4) Statement I is true but Statement 11 is false. =2x—X (m - Zj
Ans. (2) -6
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2 2
10. Let the ellipse E: x + Y __ 1 and the hyperbola P,
144 169 P,
Sol. (=3.36)
x>y , ’ (0,[27)7(3,36)
: — == =-1 have the same foci. If e and L
16 A
O
respectively denote the eccentricity and the length
of the latus rectum of H, then the value of 24(e + L) Area bounded between P, & P, is
1S : 3
2 2
(1) 296 2) 126 j3((x +27)—(4x%))dx
(3) 148 ) 67 7 P.O.I. of P, & P, is x = +£3
Ans. (1) (P.O.I. of P, , 18 X = +£3)
3 3
2 2 =2[(27-3x")dx =2[27x -x*];
Sol. Equation of hyperbola : P - E = 0
=2[81-27]=108
2 2
Equation of ellipse : x +y_ =1 .. Area bounded between P, & L is 18 sq. units
144 169 2
(Area between X’ = 4ay & line x = my) is
[ 14 5 Y T
=, l-—=—
169 13 -. Areabetween x> =2 & x =2 is
focus = (0, 5) 4 ¢
2
1
T (1)
= MA1+— =5 16 18
A El
()
= AM+16=25 \a
A=3 8
16 5 = —16'16:18:>0L3=2633
Eccentricity of hyperbola =, [1+— =~ 3
AT 3 o’
2(16) 32 =
Length of latus rectum of hyperbola = Q =— —o=12
3 3 | 12. Let the circle x* + y* = 4 intersect x-axis at the
5 32 oints A(a, 0), a > 0 and B(b,0). Let P(2 cosa,
24(c + () =24 {y?}:w 37=296 P @ ) (5.0) (
T
2 sina), 0 < o < E and Q(2 cosp3, 2 sinf) be two
11. LetP :y=4xand P, : y = x* + 27 be two
parabolas. If the area of the bounded region points such that (a0 — B) = g Then the point of
enclosed between P, and P, is six times the area ) ) )
] i intersection of AQ and BP lies on :
of the bounded region enclosed between the line .,
(Hx+y —4y—-4 =0
y =o0x, o> 0 and P, then a is equal to : 2 x2+y2—4x—4=0
O )15 B)xX+y —4x—4y=0
(3) 12 (4)6 X +y —4x—4y-4=0
Ans. (3) Ans. (1)
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Sol. Let point of intersection R(h,k) 14. Let y = y(x) be the solution of the differential
: d
—m k __2sine _ k _ @ equation X —y =x? cotx,x € (0,).
w42 2cosa+2 | h+2 2 dx
m = k __2sinp _ sinp __ B Ify(ﬁj :E, then 6y(£j—8y(ﬁj is equal to :
MR 0 T 2cosB-2  cosp-1 2 2) 2 6 4
o« B m () 3=n (2)-3m
2 2 4 (3)-m @)
B Ans. (3)
tan(— - E) = tanz =1 Sol. xdy — ydx = x’ cotx dx
B x°d (Xj = x?cotx dx
tan— —tan X
2 y
1+tan Ltan P d(_j:COthX
2 X
k  h-2 jd(szjcotxdx
h+2  k k*+h* -4 X
= - =
[k )(2-h k(h+2) y
* h+2 Kk 4 = =logsinx + C
h+2 X
i T_r
h2+k2—4:1 given y(zj_z
4k

X+y —4y—-4=0

13. Let [-] denote the greatest integer function. Then

—n

( 12(3+[x]) jdxisequalto:

"\ 3+[sinx]+[cosx]
2
() 157 +4 2) 117 +2
() Br+1 @) 12745
Ans. (2)
Sol. I= ﬁ 12(3 +[x])dx

-3 3+[sinx]+[cosx]

- 12(1)dx | ¥ 12(2)dx i 12(3)dx Ig 12(4)dx
,g 2 —1 2 0 3 1 3

T T
I—6(5—1j+12(0+1)+12(1—0)+16(5—1]

I1=3n-6+12+12+8x—-16
I=11ln+2

=c=1
y = X(log, sinx + 1)

T s
y(gj = E[—|Oge 2+1]

T n. 1
— |==[-=log.2+1
V(J 4[2099+]

ofg) o2
= 7{(— log, 2+1)+ 2(%Ioge 2—1}}

=n[l -2]=-=
15. The sum of all the elements in the range of
f(x)=Sgn(sinx)+Sgn(cosx)+Sgn(tanx)+Sgn(cotx),

nm
Xz —,neZ
2, b

1 if t>0 |
where Sgn(t) = 1if t<0’ 1S
(1)4 (2)2
3)-=2 @0
Ans. (2)
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Sol. xe€(0,n2)=y=1+1+1+1=4 17. Let P be a point in the plane of the vector
xe(n2,m)=>y=1-1-1-1=-2 AB=3i+]-k and AC=i—j+3k such that P
xe(m,3n2)=y=-1-1+1+1=0 is equidistant from the lines AB and AC. If
xe(3n/2,2n)=>y=-1+1-1-1==2 BN
AP|=—, then th f the triangle ABP is :
- Range ofy is {2, 0, 4} ‘ ‘ B en the area of the triangle is
Required sum=-2+0+4=2
: : . N2 2) 3
16. Let Q(a, b, c) be the image of the point P(3, 2, 1) in ) ( 2
.o x-1 'y z-1 :
the line o "3 T Then the distance of Q 5 J30 W J26
B _ _ 4 4
from the line X 9=y 9=Z > is
2 =2 Ans. (3)
(e
3-1-3 1
2) 8 Sol. cos20= =——
@) NTN TR
37
@5 2
Ans. (3) Ny -
1P(3.2,1) 2
Sol. B <
| N \"P
(r+1,2r,r+1) <1.2.1>
+Q 1—2sin29=—L:>2sin2E)=2:>sin6=\/E
drsof PN=<r-2,2r-2,r> 11 11 11
1.r=2)+2Q2r-2)+ 1.(r)=0
6r=6=r=1 .'.Area(AAPB):lx\/ﬁ-ﬁ-\/Ezﬁ
2 2 11 4
~N=(2,2,2)
=Q=(1,2,3) 18. Let
1,2
AV Q(1,2,3) A={zeC:|z-2|<4}and
L%ﬂ
A 04— B={zeC:z-2+|z+2|=5}.
(959a5) M <3,2,_2>
Then the max {|Zl—22|:zl eAandz, B} is
AQ=+/64+49+4 =117 15
1) — (2)8
24+14-4| 34 2
Jora+4| 17
® )9
- QM=+117-68 =+/49 =7 2
Ans. (3)
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Sol. [z-2|<4=(x-2)+y <16
2 2
1z=2]+|z+2=5=> 2+ =1
a~ b
2 2
25 9
A
B (22>ﬂ£ N A
0}/ 5, ](6,0)
v
Maximum value of |z, —z, |=6 +§ _
2 2
dx
19.  Letf(x)= [—5——— be such that f(0) =26 +24
x(g) + 2x{ )
log(2). If f(1) = a + b log (3), where a, b € Z, then
a+bis equal to:
(1)-18 (2)-5
(3)-11 (4) -26
Ans. (3)
Sol. f(x)= j T
Put x =t = dx = 6t'dt
_I 6t dt J-(t —4)+4
t*+2¢° t+2

=6[J'(t—2)dt+4j$dt}

2
=6{%—2t+4€n(t+2)}+€

=3x" - 12x"+24/m((x" +2)+ C

f(0) = 24/n2 + C = —26 + 24/n2 (given)
= C=-26

Now

f(1) =-35+24/n3 =a+ bfn3 (as given in ques.)

=a=-35 &b=24

=a+b=-11

20.

Ans.

Sol.

21.

Ans.

Sol.

22.

Ans.

Sol.

6 10.1 10.2 10.22 10.2%* |
— + + + Lt 1S
326 325 324 323 3
equal to
(1) 225 (2) 226
(3) 325 (4) 326
2
g6 .10 6)”° -1

326 325 6 1
6 10|6%”-1
2 1
S:3?+2|:225 —3?i|
§=2%
SECTION-B

25 r ) p
If ——— | = =, where p and q are positive
;1 [ 4l q P a P

integers such that gcd (p, q) = 1, then p + q is equal
to

(976)

-y r

( +r+1)(° —1+1)
1
:_Z(r —r+1 r’ +r+1j

(i35 {es51).

——— |+ = [t | ———

[\l 3 37 601 651
325

os0)_32s
L6511 651

Il
N|— N|— N~
I'—‘Ib—‘l
|
2|
D e
—
[

2
B=2 =>p+tq=976

q 651

Three persons enter in a lift at the ground floor.
The lift will go upto 10" floor. The number of
ways, in which the three persons can exit the lift at
three different floors, if the lift does not stop at
first, second and third floors, is equal to

(210)
'C,x[3
=210
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Let f be a differentiable function satisfying

f(x)=1-2x+ I e™™" f(t) dt, x € R and let
0

g(x) = j (f(t)+2)” (t—4)°(t+12)"dt,x € R.
0

If p and q are respectively the points of local
minima and local maxima of g, then the value of
Ip + q| is equal to

®

fx)=1-2x + " [ f(t)dt
0

e "f(x)=(1-2x)e™ + j‘e’tf(t) dt

e f'(x)—e'f(x) =—2e" +(1-2x)e’(-1) + e ™f(x)
f(x) - 2f(x)=2x-3

dy

—= —2y=2x-3

dx Yo

= ye = J.e’z" (2x-3)dx

On solving we get

fx)=1-x

e(x)= [(3-1)" (t-4) (t+12) T at

g'(x) =(3—X)15 (x —4)6 (x +12)17
=—(x-3)" (x-4)" (x+12)"

sl T A T T
1

12 3 4

Local maxima = q=3

Local minima=p=-12=p+q|=9

24,

Ans.

Sol.

25.

Ans.

Sol.

If the distance of the point P(43, o, ), p <0, from

the line 7= 4i—k + u(2f+3ﬁ), p € R along a

line with direction ratios 3, —1, 0 is 13\/5 , then

o’ + B’ is equal to

(170)

x—43 y-a z—-B
3 o1

x—4 y z+l1
=2 =2 S PQ2u+4,0,3u-1
2 "0 3 (20 p-1

— P (43 + 3%, a— A, B)

3L+39 a=h B 9A—115
2 2

P43, a, B), P,(43 + 3a, 0, B)

(PP) =1690=10c’, .. a=13,B =1

L p=

oo+ BI=170
3 - )
Let A= L J and B be two matrices such that
A'™ = 100B + 1. Then the sum of all the elements
of B is
0
2 -4 2 4
A=1+ ,let M =
1 =2 1 =2
M2: O 0 :M3:M4: :MIOO
.
100 100
A™ =(1+M)" = Z[ JMf.I
r=0 r

A”=1+100M=1+ 100B

100 100 0 0
SM=B=>M"=B" =
0 0
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