O ALLEN

OVERSEAS

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

JEE-MAIN EXAMINATION - JANUARY 2026
(HELD ON WEDNESDAY 21t JANUARY 2026)

TIME : 3:00 PM TO 6:00 PM

Ans.

Sol.

SECTION-A
The positive integer n, for which the solutions of

the equation

X(x+2) + (x + 2)(x + 4) + ... H(x + 2n — 2)(x+2n)

_8n
3
are two consecutive even integers, is :-
(13 ()6
(3) 12 4)9
a
X(x+2) + (x+2)(x+4) + ...+ (x+2n-2) (x+2n) = S?H
N 8n
=D (x+2r—2)(x +2r) -3
r=1

nx? +2x) (2r—1)+4> r(r—1) :%n
r=1 r=1

4n(n’-1) 8n _

nx’ +2xn’ + 0
3 3
2_ a
x2+2nx+4(n 1)—§=O<
3 p
|o [3|=2:>%=2:>D=4
a
2
= 4n? 4(4(n 1)—§]=4
3
2
:>n2—4%=—3
=n' =
=>n=3

2.

Ans.

Sol.

Ans.

Let /: R — R be a twice differentiable function such
that f”(x) > 0 for all xeR and f” (a — 1) = 0, where a
is real number. Let g(x) = f (tan’x — 2tan X + a),

0<x< T .
Consider the following two statements :

(T) g is increasing in (0,%}

(IT) g is decreasing in [E,E)
42

Then,

(1) Neither (I) nor (II) is True

(2) Only (IT) is True

(3) Only (I) is True

(4) Both (1) and (II) are True

(1)

g(x)= fl(tanx — 1)+ a—1)
g'(x) = f((tanx — 1)’ + a —1).2(tanx—1)sec’x
 fla-1)=0and f"(x)>0
o f((tanx — 1)’ +a—-1)>0
g'(x) > 0if (tanx —1) >0

. . Tom
g is increasing in x € (Z,Ej
g'(x) <0if tanx—1 <0

g is decreasing in X € (0,%)

Let fx) =x"+x f" (D +2x f" @+ f"(3),
x € R. Then the value of f* (5)is:

62 657
1) = 2) =~
()5 ()5
2 117
3) = 4) —=
()5 ()5

(G
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Sol. f(x)=3x"+2xf'(1) +2f"(2) (a1
£/(x) = 6x + 2 (1) e A
f'(2) =12 + 2f'(1) 1 2 1 | 1
o (%) = 3%+ 2xf7(1) + 2(12 + 2f(1)) = —[———j=———
2\J3 7 3 247
f(x) =3x"+ 2(x + 2)f (1) + 24 BT
Putting, x = 1 _e(pM):l [EJFLJZL(LjLij
£(1)=3+6f(1) +24 2 e V7) 2\7 B
=27 1 1
Sf(1)=27T=f(1)= — = —=+—
V327
~f'(2)= 12+2( 27) 12_ﬁ:§ s o
5 5 5 5. Let y° = 12x be the parabola with its vertex at O.
54 12 Let P be a point on the parabola and A be a point
- f(x)=3x? —?X +? on the x-axis such that ZOPA = 90°. Then the
locus of the centroid of such triangles OPA is :
p(s)=75-s4+ 2117 (1) y —6x+4=0 Q)Y —9x+6=0
505 3)y -2x+8=0 4)y —4x+8=0
Ans. (3)
4. In the line ox + 4y = \/7 , where o € R, touches | Sol.
the ellipse 3x” + 4y” = 1 at the point P in the first P(3E, 6t)
quadrant then one of the focal distances of Pis:
©) 2
J’ 2J_ f 2J’
o A
(©) “4)
f 2J' J’ 2J’
Ans. (4)
Sol. ax+4y-— J7 =0 touches 3x* + 4y’ =1 _t
so=am +b Tar =7

2
A S
16 3 16 4

Tangent is 3x + 4y — J7=0
Let the point of contact is P(x,y,)
. Tangent is 3xx, + 4yy, =1

4y 1 .P(L Lj
N N
e= l—i—l
4 2
M’ B M
O
AT
- S'|S 2
e _/

PS = ¢ (PM)

Equation of AP is
_t 2
—6t=—(x—-3t
y 5 ( )

Puty=0=x=12+3t

= A(12+3t,0)

Let centroid of A OPA be G(h, k)

=3h=0+3t"+12+3¢
3k=0+6t+0

= tzg, h=2t+4

k2

= h= 2—+4

= Locus of (h, k) is
y' =2x-8
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Let one end of a focal chord of the parabola y* = 16x
be (16, 16). If P(a, B) divides this focal chord
internally in the ratio 5 : 2, then the minimum
value of o + B is equal to :

(1) 22 2)7
(3)5 4) 16
2
y' = 16x
AY A(16,16)
0 S >

B

.+ parameter of point Aist=2

= Parameter of point B is t = —%

= Coordinates of B is (1, —4)
Casel:

B(1, 4)

A (16, 16) P(a, B)

5432 37
77
20432 12
P=—""=7
=Sa+p=7
Case?2:

B(1, 4)

A(16, 16) P(ci, B)

_2+80 _ —8+80
o7 b=
at+p=22
So minimum value of a + =7

7.

Ans.

Sol.

Let the line L pass through the point (-3, 5, 2) and
make equal angles with the positive coordinate
axes. If the distance of L from the point (-2, r, 1) is

’% , then the sum of all possible values of r is :

(1) 12 () 16
(3)6 4) 10

C))

Equation line is : x+3 _ y;5 = ZIZ =

.. General point R on line is R(A-3, A+5, A+2)

P(=2,r1)

d(1,1,1
(1,1,1)

A R line

(-3,5.2)

PR = —1, A+5-1, A+1)

Now PR-d=0
SAh-DI+A+5-1+(A+1)1=0
=3A~-r+5=0

:>x:r

R= r—14’r+10’r+1
3 3 3

Now
PR = /5 = (PR)’ _14
3 3

r—14 JZ r+10 Y (r+1 Y 14
= +2 | + —r| +|—-1| =—
3 3 3 3
2 2 2
N (r—28) +(10—2r) +(r—2) :ﬂ
9 9 9 3
= (F = 16r+64)+ (100 +4r —40r) + ( —4r + 4) =42
= 6r —60r+126=0
=r—-10r+21=0
=r=3,7

sum of possible value of r is = 10
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Let the line L, be parallel to the vector [ Ans. (4)
-3i +2] +4k and pass through the point (2, 6,7) | Sol. -~ a<I1<p
and the line L, be parallel to the vector 2i+ 3 +3k f(1)<0
and pass through the point (4, 3, 5). If the line L, is = 1+2a+(@Ba+10)<0
PO A . =5a+11<0
parallel to the vector —31+5j+16k and intersects 11
the lines L, and L, at the points C and D, a<—
—)
respectively, then ‘CD‘ is equal to : Cae (_OO’ —11 j
5
(1171 (2) 290
(3)312 (4) 89 10. A random variable X takes values 0, 1, 2, 3 with
2 .. 2a+1 8a—1 4a+1 .
probabilities " s , b respectively,
L x-2 y-6_z-7 30 30 30
3 2 4 where a, b €R. Let p and o respectively be the mean
and standard deviation of X such that ¢* + p’ = 2.
Point Con L : (-3A, +2,2A, + 6, 4L, +7) Then % b, T
L ‘x—4:y—3:Z—5 (1) 30 2)3
) 1 3 (3) 60 4) 12
Ans. (3)
PointDonL,: 2\, +4, A, +3,3A, +5) % 0 1 5 3
Sol. _
Dr’s of line L, : p(x) 2atl Ba-l)darl,
30 30 30
L,: 20,430 +2 Ay =20 -3 3k, <4k 2 &2 =ZXi2p(Xi)—
-3 5 16
o’ +p’ = inzp(xi)
A =-3,A,=2
8a—1 4a+1
=0+1 +4 +9b
C(11,0,-5) ( 30 j ( 30 j
D (8,5, 11) :>24a+270b+3_2
30
[CD[ =3* +5* +16* =290 242+270b=57
8a+90b=19....(1)
Also
on ¥’ 2.p(i)=
Let o and [ be the roots of equation x” +2ax + (3a + 10)
= 0 such that o < 1 <. Then the set of all possible 2a+1 + 8a—1 N 4a+1 +b=1
values of a is : 30 30
11 14a+30b=29...(2)
(1) (—OO,TJU(S,OO) (2) (—OO,—2)U(5,00) SOlViIlg (1) & (2)
a=2, b=, =60
30" b

() (=0,-3)

4) (_Ooa__llj
5
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If the area of the region {(x, y) : 1 — 2x<y<4-x’,
x0,y>0} is % .o, B, € N, ged (0, B) = 1, then the

value of (o + B) is :

1) 73 2) 85
3)91 (4) 67
M
D(0,4)
7
0.1)s ///
0 A2 (20)

Required area = %x8—lxlxl
3 2 2

_l6_1_6l_ o
3 4 12 B
= oat+tp=73
a, a a
Leta, =, ,...., = bea G.P. of common ratio
2 2 2
1 .
T JIfa +a,+...+a,=62,thena, is equal to:
2
(1 2(v2-1) ) 2-+2
3)V2-1 4) 2(2-+/2)
@
B 3 _a, 3 1
2a, 2a, 2a;  2a, ND)
.. a,a,a,.a,are in G.P. with common ratio \/5

o @ ((ﬁ)” _1j

i=1 . 21
== 2(\/5—1)

=62

13.

Ans.

Sol.

14.

Ans.

Sol.

Let A= {x:|x —10/ <6} and B = {x : [x-2| > 1}.
Then

(1) AUB = (-0, 1] U (2, )
2)A-B=[2,3)
B)ANB=[4,-2]U][3,4]

4 B-A=(—0,4)uU (-2,1) U (4, ©)
“)

X’ 10/ <6

-6<x-10<6

4<x’<16

A=[4,-21U]2,4]

x—2|>1

B=(-o, 1)U (3, x)

AUB= (-0, 1)U|[2,»)
AnB=[H4,-2]uU(3,4]
A-B=[2,3]
B-A=(—00,-4)U(-2,1)U (4, ®)

-4 -29 49
and B = ,
BIEES

X 0
if (A® +B) L/} = {0} , then among the following

3
For the matrices A = L

which one is true?
(Hx=5y=7
B)x=11,y=2
3)

2)x=18,y=11
4)x=16,y=3

2n+1 —4n
Here A" =
n -2n+1

At _ 31 —60
115 =29

= A"+B= 2 -
2 11

el

-[2 2

=2x-11y=0
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For a triangle ABC, let 5=ﬁ,a —CA and | 16- Let y = y(x) be the solution of the differential
. . 1 i W oy =2+ 3 L
r=BA. If ‘p‘zzﬁ,‘q‘zzand cosh = ﬁ’ equation secxaf y = SINX, X€ 29 )
~ - 7 T,
where 0 is the angle between P and (, then y(0)= vk Then Yy 6" equal to:
e e N2 2
‘px(q —3r) +3M is equal to: (1) S ) S
2 4
(1) 340 (2) 220 3) _3/3-7 ) _3J2-7
(3)410 (4) 200 Ans. (1)
@) Sol. j—y —2ycosx =2 cos x + 3 sin X.cos x
X
LF. =¢™™
—2sinx _J' —2sinx .
e y=|e (3sinxcosx +2cosx )dx
y.e—Zsinx — e—ZSinx (—ESiHX—Z)-‘rC
2 4
= vy= —ésinx 7 +C.e?sinx
2 4
7
Y(O):_Z =C=0
S T R E)_ﬁl_l;j
COS(TE—G)=|p| +|i1|a |I'| y(6 2 2 4 2
2|pllql
1 12447 |2 17. Let A=1{2,3,5,7,9}. Let R be the relation on A
ﬁ = W defined by x Ry if and only if 2x < 3y. Let ¢ be the
number of elements in R, and m be the minimum
=24 number of elements required to be added in R to
R make it a symmetric relation. Then ¢/ + m is equal
|p><(q—3r)| +3|r| to:
o (1)23 (2) 25
=[px(4-3p-3q) +72 (3)21 (4)27
5 Ans. (2)
= [px(-3p-24)] +72 Sol. A={23,579}
5 S 2x
= |-2pxq|" +72 y=3
=2, y=2,3,57.9]
= 4[p[" |d[* xsin” 0+ 72 TS YRS
x=3, y=2,3,57,9
— 41242472 x=5 y=579 —> (=18
3 x=7, y=57,9
=200 x=9 y=79 ]
to make it symmetric elements to be added are
{(5.2), (7,2), (9,2), (5,3),(7.3),(9,3),(9,5)}
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If the system of equations z = (4cos 0, 4 sin 6)
oty (4 4)4f2))2(16 12 16, 120
2x +ay—z=-3 Bl 5)\5)) \5’5) 5 5
X+2y+z=4 2 2
has no solution, then the value of a is equal to: Now, 34 5.2 —12 ‘ —34 (16.+ 121) - 12‘
(1) 19 ) 4 5iz+16 (16i—12)+16
3)13 (4)23 ) 4+10iF
) ~ 7 16i+4
for no solution A=0 164144 160
301 4 =34[ - j=34( j 20
256+16 272
2 a —-1j=0
I 2 1 20. The largest neN, for which 7" divides 101!, is :
=3@+2)+1(-1-2)+4(4-0a)=0 (1) 16 (2) 18
_ — 3) 15 4) 19
=19-0=0= [0=19| Ans. ()
& foro=19 Sol. Exponent of 7 in 101!
ol _[1o1] Froa] r101]
Ac=|-3 19 =1 =3(21) + 1(~1)+4(-82) ~ 1 7 el AR
4 2 1 =14+2=16
0 _ B SECTION-B
- no solution for a.= 19 21. Let [] denote the greatest integer function and
li Ly Ko hen 12 (i) 1
Let z be the complex number satisfying |Z —5| <3 fx) = m-= e ; 3 | Then Z:,f (J)is equa
p=
and having maximum positive principal argument. to
Ans. (2)
52-12 [
Then 34 is equal to: n n g2
5iz+16 Sol. Z __1 >
k=1 3"
(1) 16 )12
(3) 26 (4) 20 n(n+1)(2n+1) (2n+1) [ } n(+)(@2n+1)
6.3 6.3
“
lim n(n+1) (2n+1) hm—32 'S <lim n(n+1) (2?+1)
n—o 6 3% n—o n° £ 3 n—>w 6.3*n
P
(2) x+1 oo 1’13 kzll|: :| 3x+1
4 3
e = 00 =1
@0 w © © 1 1 1
= 123 1) =12 — =12 =4 — +———0
e A
1
=12 2 |=2
lz—5/<3 1L
3

For arg(z) to be maximum, z lies at P.
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23. Let the maximum value of (sin 'x)’ + (cos x)’ for

2. If j 4cot”™ (1-2x + 4x’)dx = a tan’'(2) — blog (5),
\/g 1 m ,
0 xe| ——,—= |be — =", where gcd (m, n) =1
where a, beN, then(2a + b) is equal to 2 \/5 n
Ans. () I Then m + n is equal to
Sol. Let I= j cot™ (1-2x +4x%)dx Ans. (65)

| 0 Sol. (sin"x)2+(cos'lx)2
I= j (cot™(2x—1)—cot™"(2x))dx ...(1)

0 (il 1o\ 1 1
=(sin” x+cos x) —2sin xXcos X

Applying king
1
I=[(=cot”'(2x 1)+ cot ! 2x-2))dx ...(2) T 2(sin " x)[ Z—sin ' x
0 4 2
From (1) & (2)
1 2 2
_ -1 -1 - iy T r in~! tr
21 —!‘(cot (2x —2)—cot (2x))dx —2(s1n X 4) + < where sin™ x G[ 3 ,4}
1 1
= Icot'l(Zx -2)dx — J.cot'l (2x)dx Then max value occurs at sin 'x = —~
0
Applying King

2 2 2
Whichis 2 F+ 7| & 297
374) T8 36

1 1
= j cot™ (—2x)dx — j cot™' (2x)dx
0 0

= m=29and n=36

oc_,H

=|(n—cot™'(2x))dx — J.cot’l(2x)dx

S.m+tn=065
1
= j (m—2cot™(2x))dx § K
0 (1+1J(1+1j(1+1]
1 eee
=n—2j(cot’12x).1dx 15Co 15Cl 15Cl 15C2 15C12 15C13
0 13
Bypartg :14C 142 TC , then 30a. is equal to
L X 0o Lo 12
=n—-2 (xcot’12x) +I >dx
I 031+ 4x Ans. (32)
Let1+4x =t 16 s
8xdx = dt 120 r+1
r 5 Sol.
=n-2 cot12+ljg} g 15Cr 15C HISC 15C
i 44t
1 16
:n-2cot*12—5£n5 12 16 15
=H 15 _H14
20=2tan"' 2L tns =0 (D)= C C
=2tan2-—4n r+l "
= 41 = 4tan 2 — /n5 (1 6j13
S 2a+b=8+1=9 _ 15 —a= 16
14 C, 14 C, I C, 15
= 300 =32
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If P is a point on the circle x* +y* = 4, Q is a point

on the straight line 5x +y+2=0andx—-y+1=0
is the perpendicular bisector of PQ, then 13 times
the sum of abscissa of all such point P is

Ans. (2)

x—y+1=0

P(ZCose ZSmO) Q(a, —50.-2)

Mid point of PQ liesonx -y +1=10
2cosb0+a  2sinf-50-2
2 2

2cos0 + o —2sin@+ 50 +2+2=0
cosf —sin@+3a+2=0 ...(1)
-+ Slope of PQ is —1

+1=0

2sin6+50c+2:_1
2cosf—a
2 sinB + Sa.+2 =-2co0s0 + o
sinB + cosB + 20+ 1=0 ...(2)
eliminate o from (1) and (2)
=cosO+5sin0=1,0 € [0, 2]
» 0

= 5><2s1necosg—251n —
2 2 2

" sing =0=co0s6=1
or
singz 5 =>cos6 = 2
2 13
Sum of all possible values of abscissa of point P is

=2x1+2 -2 2
13 13

. 13 times sum of all possible values of abscissa
of point P is 2.
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