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MATHEMATICS
SECTION-I
(SINGLE CORRECT ANSWER TYPE)

ONLY ONE option can be correct.
Marking scheme: +4 for correct answer, 0 if not attempted and =1 in all other cases.

28-Jan-2026_Shift-1l_JEE Main-2026 Session-I(Jan)

Max Marks: 100

This section contains 20 Multiple Choice Questions. Each question has 4 options (1), (2), (3) and (4) for its answer, out of which

1. The probability distribution of a random variable X is given below:
X 4k 30k 32k 34k 36 38k 40k 6k
7 7 7 7 7
Px) |2 i 2z 1 &\ R 4 1
15 15 15 5 15 15 5 15
263 .
If E(x)= F’then p(x<20)is equal to:
11 3 8 14
1) — 2) = 3) — 4) —
) 15 ) 5 ) 15 ) 15
Key: 1
1 30 64 102 36 76 120 _ 263
Sol: —[f8F— + — ST
15 7T &R\ ¥ 7
= | 14 €S R" 263><—:z
W ¢ 526 2
:P(X<2O):l+i+£+i+i+£:1—1
15 15\ 1545705 15 _-15
2. Let
A:{zeC:|z—2|£4}and
B:{zeC:|Z—2|+|z+2|:5}.
Then the max {|z1 —2,|i2,€'d and z; € B} 1s
15 17
1)9 2)8 3) = 4) —
) ) i ) =
Key: 4

z-2|=4=(x-2)+)" =16

2 2
Xy
-2 =52+ 2 =
=24z +2=5= =5+
I S
25 9
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b

7

r

A

Maximum value of ‘zl - zz‘ =6 +% = %

6 10.1 102 10.2° 10.2*
TP 000 TP

3. 7ttt is equal to:
Key: 1
25
. 6 10|(6)” -1 6 10|67 -1
Sol: S326+325[ oS } S:326+325{ :
S:3é+2{225—3%5} § =22

4. An ellipse has its center at (1,-2) one focus at (3,-2) and one vertex at (5,-2). Then the
length of its latus rectum is:

16
1)— 2) 6 3) 43 4) 63
)\/3 ) ) )
Key: 2
Sol: = ac=2,a=4=b*=a" —(ac)2 =12
IR 2x12 + %
5. The sum of the coefficients of x** and x** in(1+x)'™ +x(1+x)"” +x* A+ x)"* +...+x'"*° is:
I)IOOOC501 2) IOOZC501 3) 1001C501 4) 1002(;500
Key: 4
Sol:  §=(1+x) " +x(1+x)"” + 22 (14x) " 4. ££100
1001
I+ x
:(1+X)1OOO :(1+X)1001 _x1001
x

1+x

- _ 1001 1001 _ 1002
Required sum =""""Cyg9 +  Cs00 =" Cspp
Page 4 of 40
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6. Given below are two statements:
Statement I: The function f:R — Rdefined by f(x) = %His one —one.
+|x
. x> +4x-30
Statement II: The function f:R — Rdefined by f(x) = Wzs many —one.
X" —oXx+
In the light of above statement, chose the correct answer from the options given below:
1) Both statement I and Statement II are false
2) Statement I is false but Statement II is true
3) Both Statement I and Statement II are true
4) Statement I is true but Statement II is false
Key: 3
Sol:  Statement 1: f(x)= a
1+ ‘x‘
] Y x>0
+ X
="
x<0
1==r"
——————————————— Fmmm e e Y= |
- e i
f(x) is one-one
2 — — —
Statement 2: f'(x)= w,f(O) N i g
x°—8x+18 18 3
=5 ¥’ +4x-30
3 x2-8x+18
On solving x=0, - 1
=5
= £(0)=7(-1) =2
~. f(x) is many-one
7. Let the arithmetic mean of land%be%,a >2.1f « 1s such that a,4, o ,b are in A.P., then the
a

equation ax’ —ax+2(a—2b)=0 has:

1) One root in (1, 4) and another in (-2, 0)
2) One root in (0,2) and another in (-4,-2)
3) Both roots in the interval(-2,0)

4) Complex roots of magnitude less than 2
Page 5 of 40
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Key: 1
Sol: a=4-d,aa=4+d,b=4+2d

= (4+d)x> —(4—d)x+2(4+d -8—-4d)=0
= (4+d)x> —(4-d)x+2(-4-3d)=0
1

1
7_,,_7
Also4—2 b >
2
1 1
* 5
_4-d 4+2d _5
2 16
=d=2

Equation becomes
6x* —2x—20=0
3x2 —x-10=0

x2—5
3

1)@ 2)2 3) @

Key: 3

Sol: c0s29:_—1:>Sin 0= \/E
11 11

Area =%\/ﬁx\/§/2x\/%:@

V11 0
\5/2
B @
P
9. Given below are two Statements:

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

below:
Page 6 of 40

equidistant from the lines AB and AC . If ‘AP‘ =

8. Let P be a point in the plane vectors 4B =3i + j—kand AC =i — j+3k such that P is

NG

== then the area of the triangle ABP is :

3
4) 2
)2

Statement II: The integral part of (7 +43 )25 is an odd number.

In the light of the above statement, choose the correct answer from the options given
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1) Statement I is true but statement II is false

2) Both statement I and statement II are false

3) Statement I is false but statement II is true

4) Both statement I and statement II are true

Key: 4
Sol:

Statement — 1;

-3 13 13 |
25"+ 3" + 20 +8

L_I__J

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

. P

. divisible by 7
25
Statement — 2: R:(7+4\/§) =I+f
25
R'=(7—4J§) =1

2
“R+R'= 2[25C0725 + 26,77 (443) + }

I+ f+ = eveahililgSen
.1 = odd integer
O<f BAREE T =1

— Both the statements are correct

10.  Considering the principal values of inverse trigonometric functions, the value of the
expression tan[Zsin' (%J—ZCOSI (%D is equal to:
33 16 33 16
1)-= 2)l— 3) = 4) ——
) 56 ) 63 ) 56 ) 63
Key: 3
.1 2 1 3 33
Sol: Sin 1—:6?,Cos ——=¢,tan(260 - 2¢)=—
11. Let A be the focus of the parabola y* =8x. Let the line y =mx + ¢ intersect the parabola at

two distinct points B and C .If the centroid of the triangle ABC is (%%} , then (BC)*is

equal to :

1)89 2)32 3) 41 4) 80
Page 7 of 40
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Key: 4

Sol: 28 +26;+2=7  t+t,=1

26 +2(14 8 =24 )+2=7 =14
4t —4t,-3=0
42 — 61, +2t, -3=0

ot 3
2 2
2 2

2
(BC)’ = (%_71) +(6+2)°=16+64 =80

12.  Let Q(a, b, c,) be the image of the point P(3,2,1)in the line xl—l =%= Z;I . Then the

distance of Q from the line x;9 = y;9 = 2_25 is
1)8 2)5 3)6 4)7
Key: 4
TP(32.1)
dN
(r+1,2r,r+1) *‘-1.2,]‘3'
Sol: *Q
drs 0fPN=<r—2,2r—2,r>1.(r—2)+2(2r—1)+1.(r):0
or=6=>r=1 .'.NE(2,2,2) :>QE(1,2,3)

Q(1,2,3)

A 1
995 Ml /=3

AQ =64+49+4 =117

Page 8 of 40
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13.

Key: 4

Sol:

14.

AM_|24+14—4| 34 T

“[or4+a| 17
S OM =+117-68 =49 =7

Let B:y=4x" and P,:y=x*+27 be two parabolas. If the area of the bounded region

enclosed between P and P, is six times the area of the bounded region enclosed between the

line y=ax,a >0and B,thena 1s equal to:
1)15 2)8 3)6 4)12

(320 0.27),/3.36)

8

Area bounded between A & P, is

i ((x2 + 27) —<4x2>)dx L 2}(27 —3x2)dx & 2[27x—x3]z —2[81-27]=108

.. Area bounded between A & L 1s 18 sq. units

7
(Area between x” = 4ay & line x = my ) is ;%
m

Ve

. Area between x> ==~ & x = X 18
4 o

1 2
8.(16J J )
— =5 =18=24010 18507 =20 ¥ 5 g =12
1 il
3(@) C(3
%

Ml

Let f(x)= lim coszx —x*’7/sin(x —1)
6—0 [2

l1+x

Hj(x —-1)

,x € R . Consider the following two statements:

(I) f(x)is discontinuous at x=1
(II) f(x) is continuous at x=-1

Then
1) Neither (I) nor (II) is true 2) Both (I) and (II) are true
3) Only (1) is true 4) Only (I) is true

Page 9 of 40




Sol:

@ Sri Chaitanya [IT Academy..India. 28-Jan-2026 Shift-1 JEE Main-2026 Session-ll (Jan)
Key: 1

COSTTX x—1
f(x)=1-sin(x~1) T
(x-1)
RHLzlimM:—l
x—1 (x—l)
LHL =limcoszx =-1
x—1

f (x) is discontinuous at x = 1

—sin(x—1) e
f(x)=1 =(x-1)
COSTTX i Al

Lo, s el
-l —(x-1) 2

¥i (x) is discontinuous at x =—1

15. Let the circle x* +y* =4 intersect x-axis at the point A (a,0),a > 0and B(b,0) .Let
P(2cosa,2sina),0< <%and O(2cos B3,2sin f) be two points such that (a - f) =% . Then the
point of intersection of AQ and BP lies on :

)x*+y*—dx—4y=0 2)x*+y*—4x—-4=0
3)x*+y —dx-4y—-4=0 Hx*+y"-4y-4=0

Key: 4

Sol: x”+y° =4 intersects x — axis at 4(a,0)a>0
y=0 x? =4

x=2=a; A4(2,0)
x=-2=b; B(=2,0)
: . T /4 T
P(ZCosa,Zsmd) Q(ZcosﬂZsmp) 0<a<5 05—,6’:5 ,Bza—g

O(2sina,-2cosd)
PIof AQ and BP

<y2+x2—4)
a . p a. p —=1
——t==1+t—tE
2 2 22 4
x2+y2—4y—4:O

Page 10 of 40
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16.  Let y = y(x)be the solution of the differential equation

xﬂ—y x* cotx, x € (0, ”)Ify(2) %,then6y(6j 8y(4jlsequa1t0

dx
1)3z AW 3) 3z 4) -rz.
Key: 4
Sol:  xdy — ydx = x> cot x dx

2d( j—xzcotxdx

( j—cotxdx
X

J.d(zj Cot x dx
X

leoge sinx+C

=

:72'[1—2]2—72'
17.  Let f(x)= Iﬁ be such that f(0)=-26+24log,(2). If
+2x2
f(D)=a+blog,(3),wherea,b e z,thena+bis equal to
1)-18 2)-11 3)-5 4)-26
Key: 2
d
Sol: X)=\—F7""F+
) _[XZ/S +2x1/2

Put x =% = dx = 6£°dt

Page 11 of 40
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61> dt (f2 —4)+ 4
J.t +27 - J t+2 dt

t+

=6D(r—2)dt+4 %dt}

=6[%—2{+4f‘n(1+2)]+c

=3x" - 12x" + 24(n(x""* +2)+ C

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

Now

f(1)=-35+24/n3 = A+ B(n3 (as given in ques.)
=>A=-35&B=24

=>A+B=-11

18.  Let [.]denote the greatest integer function. Then x1s equal to

R

[ 12(3+[x))

3+ [sin x] + [cos x]
o

1) 157 +4 2) 127+5 3) 137 +1 4) 17 +2
Key: 4
lzﬁ 12(3 +[x])dx
=3 +[sinx]+[cosx]

Sol:
. =j 12{1)dx +_[I.: 12(2)dx +£: 12(3 dx +_F 12(d)dx

X 4 ]

e 3 Fo A
=6 =1 |[+12(0+ 1) +12(1-0)+16{ =1
2 ) 2

[=3n6+12+12+8r—16
I=1ln+2

2 2 2 2

19. Let the ellipse E:——+-X—=1 and the hyperbola H:x——y—2 ==1have the same foci. If e
144 169 16 A

and L respectively denote the eccentricity and the length of the latus rectum of H, then the
value of 24(e+L)is:

1)296 2) 148 3) 126 4) 67
Key: 1
.
Sol: Equation of hyperbola: /1— e =1

Page 12 of 40
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Equation of ellipse : — +—=
144 169
_ [ 144 s
169 13
focus = (0, 5)
= A I+i =5
= AL+ 16=25
A=3
Eccentricity of hyperbola= , (I + E -z %
A
2(16) 32

Length of latus rectum of hyperbola =

3

i
24(c+()=24 F+3—“] =8x% 37=296
i 3
20. The sum of all the elements in the range of
: nr {1, if t>0 .
f(x) = sgn(sin x) + sgn(cos x) + sgn(tan x) +sgn(cot x), x # —,n € z.wheresgn(t) = . 1S:
2 -1, if t<0
1)0 2)4 3)2 4)-2
Key: 3
Sol: xe(O,ﬂ/2)3y=1+1+1+1:4

xe(z/2,x)=>y=1-1-1-1=-2
xe(m, 3n2)=y=-1-1+1+1=10
Xxe(Im2, 2n) = y=-1+1-1-1=-2
. Rangeofyis {-2,0,4)
Required sum=-2+0+4=2
SECTION-II
(NUMERICAL VALUE TYPE

This section contains 5 Numerical Value Type Questions. The Answer should be within 0 te 9999. If the Answer is in Decimal then
round off to the Nearest Integer value (Example i,e. If answer is above 10 and less than 10.5 round off is 10 and If answer is

from 10.5 and less than 11 round off is 11).

Marking scheme: +4 for correct answer, 0 if not attempt and -1 in all other cases.

21. If the distance of the point P(43,a,p), 3 <0, fromtheliner = 4i —k + u(2i +3k), u « R along a line
with direction rations 3,-1,0is134/10, thena” + s equal to

Key: 170

Page 13 of 40
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Sol:

P
43, a, B)

3,-1,0)

Q
0=(43+3r,a —r,ﬂ):(2s+4,0,3s—1),(PQ)2 =1690 =10a”
Gives a =13, =1

22. Let fbe a differentiable function satisfying £ (x) =1—2x+.|'0x & f(#)dt,xe R and Let

g(x)= jox (f(@)+2)°(t—4)°(t+12)"dr,x € R.if p and q are respectively the points of local

minima and local maxima of g, then the value of |p +q|is equal to
Key: 9
Sol:

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

e (x)=(1-2x)e™ +_[e"1‘u)da

0

e'f(x) —e'f(x) ==2e" + (1 = 2x)e'(—1) + e™'f(x)
fi(x)-2fix)=2x-3
dy

— —2y=2x-3
dx

= ye ™ -—-Ie':‘(Ex -3)dx

On solving we get

y=1-x
g(x)=(3-x)"(x+12)"(x-4)’

1 |
I I
-12 3
minima at x ==12 & maximaatx =3

p=-12,g=3=|p+q|=9

3 -4 .
23.  LetA= L } and B be two matrices such that 4'® =100B+ 1. Then the sum of all the

elements of B'™ is

KEY: 0

Page 14 of 40
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Sol:
A::A_A:[B —4}[3 —4)21(5 _s)
1 =1)l1 =1} 2 -3

\

3 » 5 -8 [3 -4\ (7 -12
A=A A= = _
2 341 —]J L3 -5

. (211-&-] —4n
A=
. n —(2n-1)

Ao _[201 400
100 199
- 200 40
A.ll"_I: O _‘I 0
100 -200

B=[T )

oo} 3); 36 )

Sum of all elements in B is zero

J=IOOB

24, If Z(r 3 ) s, where p and q are positive integers such that ged (p,q)=1, then p+q is

r=1
equal to

Key: 976
Sl

(r’ +r+l}(r —-r+1)

Sol:

N
|

8 5 (A

Sk v+l ¥ +r+IJ|

B kY
LD (D p= L]
A3/ A3 T \601 651/]

1 1]
|1 651

t4|-

b | =

_1[6507 _ 325
20651 651
25
P3B oia—om
q 651

25.  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 floor, is equal to

Key: 210

Sol: Number of ways = 'Cy x3!=7x6x5=210

Page 15 of 40
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PHYSICS Max Marks: 100
SECTION-I
(SINGLE CORRECT ANSWER TYPE)

This section contains 20 Multiple Choice Questions. Each question has 4 options (1), (2), (3) and (4) for its answer, out of which
ONLY ONE option can be correct.

Marking scheme: +4 for correct answer, 0 if not attempted and —1 in all other cases.

26. The mean free path of a molecule of diameter 5x10"° m at the temperature 41°C and

pressure 1.38x10° Pa, is givenas__ m .(Given k, =1.38x10J/K ).

1) 1042x10°° 2) 242 x107"° 3)24/2x10° 4) 2x10°
Key:3
Sol: 1 I 1.38x107 x (273 +41)
\/Eﬂ'dzﬂ \/Eﬂ'dzp \/§><7z><(5><10’10)2 x1.38x10°

_ 314x107

V2725x107%°x10°
100x10°

252

=2J2x10°®
27. As shown in figure, a spring 1s kept in a stretched position with some extension by
holding  the masses 1 kg and 0.2 kg with a separation more than spring natural length
and are released. Assuming the horizontal surface to be frictionless, the angular frequency
(in SI unit) of the system:

k=150 N/m
w DI Erzo{)gi
1)5 2) 30 3)27 4) 20
Key: 2
Sol: w= \f /15 = [150%6 =+/900 =30
116 > my +m,

28. Identify the correct statements:
A. Effective capacitance of a series combination of capacitors is always smaller than the
smallest capacitance of the capacitor in the combination.
B. When a dielectric medium is placed between the charged plates of a capacitor,
displacement of charges cannot occur due to insulation property of dielectric.
C. Increasing of area of capacitor plate or decreasing of thickness of dielectric is an
alternate method to increase the capacitance.
D. For a point charge, concentric spherical shells centred at the location of the charge are
equipotential surfaces.
Choose the correct answer from the options given below:
1) Cand DOnly 2)Band D Only 3)A,Band C Only 4). A,Cand D Only
Page 16 of 40
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Key:4

Sol: Polarisation (movement of charges occur inside dielectric)

29. Number of photons of equal energy emitted per second by a 6 mW laser source operating

at 663 nm is (Given: £ =6.63x10"*J.S and c=3x10"m/s)
1)10x10" 2)2x10' 3)5x10" 4)5x10"
Key:2
_n e
t A
-34 8
6x10° _4» 6.63x10 9><3><10
Sol: t  6.63x107° %100
n_ 2x107 %107
t 105
v 2 % 1016
30.  Which one of the following is not a measurable quantity?
1) Voltage 2) Displacement current 3) Resistance 4) Voltage difference
Key:1

Sol:  We can only measure potential difference

31. Match List - I with List - II.

List—1 List — IT
A. Coefficient of viscosity I. [ML'T?]
B. Surface tension L. [ML’T™]
C. Pressure I [MLT ]

D. Surface energy IV. [ML'T™']

Choose the correct answer from the given options given below:

1) A-I, B-I1I, C-IL, D-1V 2) A-1V, B-1, C-11, D-1II
3) A-1, B-II, C-1V, D-1II 4) A-1V, B-1lI, C-1,.D-II
Key:4

Sol:  F =6xnry
MLT 2 =pxLxLT™!

_ Force

Length
p=L
A

Page 17 of 40
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33.

Key:3
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32. A small block of mass m slides down from the top of a frictionless inclined surface, while

the inclined plane is moving towards left with constant acceleration 4, . The angle
between the inclined plane and ground is € and its base length is L. Assuming that
initially the small block is at the top of the inclined plane, the time it takes to reach the
lowest point of the inclined plane is

O

17”

)

«— | —>
2)

) 4L
gsin26—a,(1+cos20) gsm¢9 a, cos @

3) 4)
gsin26—a,(1+cos20) gcos’ @ — aosmt%osé’

Sol: ma,, =mgsin@—ma, cos O

=gsinf—a, cosl

S—O(t)+1a 7S

rel

L 1
=—x(gsinf—a,cosd)x
cos@ 2 (g )

. 20
g(sin@cos@—a,(cos’ )

h \/ 4L
g(2sin@cos@—a,(2cos’ )
A long cylindrical conductor with large cross section carries an electric
current distributed uniformly over its cross-section. Magnetic field due to this current is:
A. maximum at either ends of the conductor and minimum at the midpoint
B. maximum at the axis of the conductor
C. minimum at the surface of the conductor
D. minimum at the axis of the conductor
E. same at all points in the cross-section of the conductor

Choose the correct answer from the options given below:

1) A, D Only 2) E Only 3) D Only 4) B,C Only
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Sol: B due to solid cylindrical wire

i

oY

: alr

»

R
34. A particle starts moving from time t=0 and its coordinate is given as x(¢) = 4¢’ —3t
A. The particle returns to its original position (origin) 0.866 units later
B. The particle is 1 unit away from origin at its turning point
C. Acceleration of the particle is non-negative
D. The particle is 0.5 units away from origin at its turning point
E. Particle never turns back as acceleration is non-negative
Choose the correct answer from the options given below:

1)A,B,COnly 2)A, COnly 3)A,C,DOnly 4)C,E Only
Key: 1
Sol: V=% _122_3
dt
V=0=12t*=3
; — SRl
4 2
t=0.5
a= ﬂ =RAr= gi= 24(lj = 12units | time”
dt 2

iy

x=0=4 =3

B3

t=—-=0.866
2

35. A plane electromagnetic wave is moving in free space with velocity ¢ =3x10*m/s and its
electric field is given as E =54sin(kz—wt)j T V /m , where j 1is the unit vector along y-axis

The magnetic field vector B of the wave is :

1) —-1.8x107 sin(kz—wt)iT 2) 1.4x107 sin(kz —wt) kT
3) +1.8x107 sin(kz—wt)iT 4) 1.4x107 sin(kz—wt)iT
Key: 1
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Sol: B, _Eo_ygui07T
C

Magnetic filed along x-axis
- B=B sin(kz—wt)i
V=ExB
B =-1.8x10" sin(kz — wt)i
36. When the position »=xi+y j+zk changes sign as —», which one of the following vector
will not flip under sign change?

1) Velocity 2) Acceleration 3) Linear momentum 4) Angular momentum
Key:4
Sol:  v,mv,a will change it's sign
L=rxP
L'=—rx—-p=L

37. In an experiment, a set of reading are obtained as follows -1.24 mm, 1.25 mm, 1.23 mm,
1.21 mm. The expected least count of the instrument used in recording these readings is
mm

1) 0.1 2)0.01 3)0.001 4)0.05
Key: 2
Sol: Readings are:

1.24 mm, 1.25mm, 1.23mm

1.21 mm have two decimal places

This means this instrument can measure upto hundredth place of millimetre. i.e, 0.01mm
38. A nucleus has mass number « and radius R,. Another nucleus has mass number g and

radiusR,. If f=8a then R, /R,

1)2 2)8 3)0.5 4)1
Key:C
4 % % %
Sol: R=R 4% g, VYO =(i) z(lj _1
’ Ry WRBy, \ B Sa ) 2

39. A Wheatstone bridge is initially at room temperature and all arms of the bridge have same
value of resistances (R =R, = R, =R,) . When R,resistance is heated to some temperature,

its resistance value has gone up by 10%. The potential difference (V, -V, )(after R,is

heated)is 'V
R, R,
Va A 40V
R, Ry
1)0 2)1.05 3)2 4)0.95
Key:D
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Sol: R, increased by 10%

Initially

R

R+R
=V, =20

=20

V, =40x

New Resistance
R',=R,+0.10xR, =1.IR
V., =20V(R, &R, No change)

R W0y 19048
R,+R, 2.1

V.-V, =20-19.048 0.95

40. Two p-n junction diodes D, and D,are connected as shown in figure. A and B are input

V', =Vx

signal and C is the output. The given circuit will functionasa

1”[3‘(' = 5 l/

R

D,
oK —
B L oC

D,

1) NOR Gate 2) NAND Gate 3) AND Gate 4) OR Gate
Key: 3
Sol:

—— ol ol >
— o —FSISEE
— ool ol

Configuration of AND Gate

41. A biconvexlens is formed by using two thin planoconvex lenses, as shown in the figure.
The refractive index and radius of curved surfaces are also mentioned in figure. When an
object is placed on the left side of lens at a distance of 30 cm from the biconvex lens, the
magnification of the image will be :

p=15 p=12
7
15 cm 12 cm
1) +2 2)-2.5 3) -2 4)+2.5

Key:3
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Sol: ! :i+i

Jow N L2

L))

1 1 1 1 1 1

v u f., 20 v 60
_60 _,
=30

v
u

42.  The time period of simple harmonic oscillator 7 = 27r\/z .Measured value of mass (m) of
m

the object is 10 g with an accuracy of 10 mg and time for 50 oscillations of the spring is

found to be 60 s using a watch of 2 s resolution. Percentage error in determination of

spring constant (k) is %
1)6.76 2)3.35 3)3.43 4)7.60
Key:1
2 -3
Sol: T:MJE :k:T@:A_kzzﬂﬂ_m{z(zjsoxw }100%:6.76%
m 4 k b N 60 10

43. Identify the correct statements:
A. Electrostatic field lines form closed loops.
B. The electric field lines point radially outward when charge is greater than zero.
C. The Gauss - Law is valid only for inverse - square force.
D. The workdone in moving a charged particle in a static electric field around a closed path
is zero.
E. The motion of a particle under Coulomb's force must take place in a plane.
Choose the correct answer from the options given below:
1) A, C, E Only 2)B,C,D, EOnly 3)A,B,C,DOnly 4)A, B, D, E Only
Key:2
Sol: [ Electrostatic lines are not closed]
44. For a transparent prism, if the angle of minimum deviation is equal to its refracting angle,
the refractive index n of the prism satisfies.
1) V2<n<2 )n>2 3)l<n<2 M2 <n<242

Key: 1 option 3 also matches

Page 22 of 40




@ Sri Chaitanya [IT Academy..India. 28-Jan-2026 Shift-l JEE Main-2026 Session-Il (Jan)
Sol: 6. =2i-4=4

=i=A4

sini = sin(éj
a 2
. (4 A . (A A
= 2sin| — |cos| — |= psin| — | = p=2cos| —
2 2 2 2
But cos(éjsl
2

S U2
Another limit is:
sini = psing
if i becomes max =90°
n= 1 = Ed =45°
2 4
S L
1/V2
45. The speed of a longitudinal wave in a metallic bar is 400 m/s. If the density and Young's
modulus of the bar material are increased by 0.5% and 1%, respectively then the speed of
the wave is changed approximately to m/s.

1) 402 2) 398 3)401 4)399
Key:3
4 e
Sol: voe\/z L Av_ 1 AR
e v a 284N e
(1 1] 1 1
= - | X— = —
2 4) 100 400
S B S R
vy, 400
SECTION-II
(NUMERICAL VALUE TYPE

This section contains 5 Numerical Value Type Questions. The Answer should be within 0 to 9999. If the Answer is'in Decimal then
round off to the Nearest Integer value (Example I,e. If answer is above 10 and less than 10.5 round off is 10 and If answer is from 10.5
and less than 11 round off is 11).

Marking scheme: +4 for correct answer, 0 if not attempt and -1 in all other cases

46.  An inductor stores 16 J of magnetic field energy and dissipates 32 W of thermal energy
due to its resistance when an a.c. current of 2 A (rms) and frequency 50 Hz flows through
it. The ratio of inductive reactance to its resistance is. (1=3.14)

Key: 314
Sol: Lz =16:>¥
2 i
i2R=32:R=¥
1
JAL LW =314
R R
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47. A thermodynamic system is taken through the cyclic process ABC as shown in the figure.

The total work done by the system during the cycle ABC is J.

Key: 300
Sol: Area of graph=w0rk=% x3x200=300J

48. A fly wheel having mass 3 kg and radius 5 m is free to rotate about a horizontal axis. A
string having negligible mass is wound around the wheel and the loose end of the string is
connected to 3 kg mass. The mass is kept at rest initially and released. Kinetic energy of
the wheel when the mass descends by 3 mis J. (g=10 m/s?)

Key: 30

Sol: Decrease in gravitational p.e of connected
Mass=increase in k.e of connected mass + increase in k.e of wheel

) %,
Y 3 [ L5, AV AU
2 7l 2 o0 2

49. A beam of light consisting of wavelengths 650 nm and 550 nm illuminates the Young's
double slits with separation of 2 mm such that the interference fringes are formed on a
screen, placed at a distance of 1.2 m from the slits. The least distance of a point from the
central maximum, where the bright fringes due to both the wavelengths coincide, is

x107°m .
Key:429
. nAD
SOI' ynthbright 27
mA =nmA,
_m oA U
nl 13
11x650%x107° x1.2
.o Ans = =
2x10
=429x107° m

50. Two tuning forks A and B are sounded together giving rise to 8 beats in 2 s. When fork A
is loaded with wax, the beat frequency is reduced to 4 beats in 2 s. If the original
frequency of tuning fork B is 380 Hz then the original frequency of tuning fork A is

R s V/
Key: 384
Sol:
A B
376 or 384 30
. From second hint 384 Hz is confirmed
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CHEMISTRY Max Marks: 100
SECTION-I
(SINGLE CORRECT ANSWER TYPE)

This section contains 20 Multiple Choice Questions. Each question has 4 options (1), (2), (3) and (4) for its answer, out of which
ONLY ONE option can be correct.
Marking scheme: +4 for correct answer, 0 if not attempted and —1 in all other cases.

51.  Consider the following reactions
Na,B,0,—2>52X +Y
Cu SO4 1Y Non-Luminous flame s7 4 S 03

27 +2X + Carbopn—2mnows e, 55 4 Na,B,0, + CO

The oxidation states of Cu in Z and Q, respectively are:

1) +1 and +1 2) +1 and +2 3) +2 and +2 4) +2 and +1
Key: 4

Na,B,0,.10H,0 —35—>Na,B,0,

—22NaBO, +B,0,
(:uso-i + B!O.‘ ?\onvl‘mn;:lu\u::la:r.c >c:;'l( BO: )1

(l!lu\:Jt.\'.idl
41

CLI(BOE): m) Cu 80:

(£) Colorless

Sol: Oxidation states of Cu in Z and Q are +2 & +1
52.  Given below are two statements:
Statement I: The increasing order of boiling point of hydrogen halides is
HCI! < HBr < HI < HF
Statement II: The increasing order of melting point of hydrogen halides is
HCl < HBr < HF < HI
In the light of the above statements, choose the correct answer from the options given
below:
1) Statement I is true but Statement II is false
2) Both Statement I and Statement II are true
3) Statement I is false but Statement II is true
4) Both Statement I and Statement IT are false
Key: 2
Sol: B.P. HF > HI > HBr > HCI
M.P. HI >HF > HBr > HCl
53.  The correct increasing order of spin-only magnetic moment values of the complex ions

[MuBr, ] (4).[ Cu(11,0), " (B).[ Ni(cN), | (C) and [ Ni(1,0), (D) is:
1) C=D<B<A 2)A=B<C<D 3)C<B<D<A 4) A=B<D<C
Key: 3
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Sol:

Mn" 3d'n=3
Cu* 3d 37% e’ n=1
Ni* 3d" square planar n= 0

Ni** 3d" tetrahedral e** 3"

n=2

54.  Consider the elements N, P, O, S, Cl and F. The number of valence electrons present in
the elements with most and least metallic character from the above list is respectively.
1)5and 6 2)5and 7 3)6 and 7 4) 7 and 5

Key: 2

Sol: Least metallic = F, valence electrons = 7
Most metallic = P, valence electrons = 5

55. The wavelength of photon ‘A’ is 400nm. The frequency of photon ‘B’ is 10'°s™". The

wave number of photon ‘C’ is 10*cm ™. The correct order of energy of these photons is:

1) A>C>B 2) A>B>C 3) C>B>4 4) B>A>C
Key: 4
Sol: (1) Wavelength of A =400 nm.
) v= s = wavelength of B (1) = s ll?h
I8 10
=3x10"=30x 10" =30 nm
(3) Wavelength of C(2) = é:L =10"cm

= 10" m= 1000 nm
Here h_>7, > 2,
1

ED‘:_‘—
A

SoE.<E, <E,
56.  Consider the following aqueous solutions.
[.2.2 g Glucose in 125 mL of solution.
I1.1.9 g Calcium chloride in 250 mL of solution.
111.9.0 g Urea in 500 mL of solution.
1V.20.5 g Aluminium sulphate in 750 mL of solution.
The correct increasing order of boiling point of these solutions will be:
[Given: Molar mass in g mol™' H=1,C=12,N=14,0=16,Cl =35.5,Ca =40, Al =27
and S = 32]
DI<IH<II<IV 2)HI<I<II<IV 3 I<I<IV<I 4 HI<I<I<IV
Key: 1
Sol: AT, =iky,.m

Page 26 of 40




@ Sri Chaitanya [IT Academy..India.

28-Jan-2026 Shift-l JEE Main-2026 Session-ll (Jan)

For dilute solution {M = m)

Molarity ixm
2.2 1000 009=1
M, = ——x— =009
180 123
03 =1
fo= g 0
=ooah 500
0.068 =3
Cacly, T T L @_ D68
+ 111 250
_ 205 1000 008 =5
M ——w——=0.08
AL(S0,13 = 345 " 750
Order of AT, = AL(S0,), > Urea > CaCl, > Glucose

57. A student performed analysis of aliphatic organic compound ‘X’ which on analysis gave

C=61.01%,H =15.25%,N =23.74%
This compound, on treatment with HNO, / H,O produced another compound ‘Y’ which
did not contain any nitrogen atom. However, the compound ‘Y’ upon controlled oxidation
produced another compound ‘Z’ that responded to lodoform test. The structure of ‘X’ is:

CHj—CH,CH - CH, NN P — CH —=NH,

l ’
\ NH, CHj
I N
CH - NH,

CHj 7
) 3 4y CH,CH,CH,NH,
Key: 3

_ Al TS

12

5.08 1525
1.69 1.69
Emp. For = C;HyN

15.25 23.74

Sol: A—=SI NE——=1.69

169 _,
1.69

Controlled
NaNOZ \ H,0 oxidation
N H2 HC1 N 2+C |~ > / OH ’ (@]
(or) /
HNO,

CHI; + CH;COONa*
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58.  Observe the following equilibrium in a 1 L flask.

A(g)=B(g)

At T (K), the equilibrium concentrations of A and B are 0.5 M and 0.375 M respectively.

0.1 moles of A is added into the flask and heated to T (K) to establish the equilibrium
again. The new equilibrium concentrations (in M) of A and B are respectively
1)0.367,0.275 2)0.53,0.4 3) 0.557,0.418 4)0.742, 0.557

Key: 3

Sol:

A=B

0.5 0375

B 0.375
K, _.L—L;._ —=0.75
" [Al 0.5
Now 0.1 mole of A i1s added so reaction will move

in forward direction

A= B
0.6—x 03754x
K =0.75 = fiﬁ‘"f‘ £ X
0D6-X
045-0.75x=0375 +x
1.75x =0.075
X = SN2 =(.043
1.75 70
Moles of A =0.043 = 0.557
Malacat R=NA418%

59. A student has been given 0.314 g of an organic compound and asked to estimate Sulphur.
During the experiment, the student has obtained 0.4813g of barium sulphate. The
percentage of sulphur present in the compound is . (Given Molar mass in g
mol™'S'+32,BaS0, :233)

1) 21.05% 2) 63.15% 3) 48.24% 4)42.10%

Key: 1

Sol: 23332

lg —> 22 04813
233

32x0.4813

%S =
233x0.314

x100=21.05
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60. For the given reaction;
CaCO;+2HCI — CaCl, + H,0+CO,
If 90 g CaCO; 1s added to 300 mL of HCI which contains 38.55% HCI by mass and has
density 1.13 gmL™", then which of the following option is correct?
Given molar mass of H, C1, Ca and O are 1, 35.5, 40 and 16g mol ™" respectively.
1) 32.85g of CaCO; remains unreacted
2) 60.32 g of HCI remains unreacted
3) 97.30g of HCI reacted
4) 64.97g of HCI remains unreacted
Key: 4
Sol: My = 38'55;61"513 101103
. 11.?3;;00 353
CaCO; +2HCI — CaCl, + H,0 + CO,
grtial 0.9 | 358 0 0 0
molar
After Rxn 0 1.78 0.9 0.9 0.9
Unreacted weight =1.78x36.5 = 64.97
61. Identify the correct statements:
The presence of —NO, group in benzene ring
A. Activates the ring towards electrophilic substitutions.
B. deactivates the ring towards electrophilic substitutions.
C. activates the ring towards nucleophilic substitutions.
D. deactivates the ring towards nucleophilic substitutions.
Choose the correct answer from the options given below:
1)AandDonly 2)BandDonly 3)Cand Aonly 4)B andC only
Key: 4
Sol:  Conceptual
62. The plot of log;, K vs % gives a straight line. The intercept and slope respectively are
(Where K is equilibrium constant).
1 - AS°R AH°R 2) 2.303R 2.303R 3) AS®  AH° 4y - AH®  AS°
2.30372.303 AH® ~ AS° 2.303R 2.303R 2.303R"2.303R
Key: 3
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AG® =-2.303RT logyo k

AH® —T.AS°® =-2303RT log;, k
T.AS®  —AH®

2.303RT° 2.303RT
AS° _( AH® J 1

2303R | 2.303R

logk

2

(o)

" 2303R

(o)

2.303R
The reactions which produce alcohol as the product are:
A.CH,+0,—2%

CH3COO), Mn
B. 2CH,CH, +30, — 89004

A
C.(CH;),CH —"%—

Cu/523K/100atm.
D.2CH, + O, — B

KMnO4 /H™*

Slop

Intercept =

N
7

E.CH;-CH =CH - CH,
Choose the correct answer from the options given below:
l)Cand Donly 2)B,Dand Eonly 3) Aand Donly 4) A, C and E only

CH, +0,—"2% 5 HCHO

(CH3COO)2M}1

2CH,CH, +30,

(CH;), CH—=%4

> 2CH;COOH
(CH;),C~OH

Cu/523K/100atm.

2CH, +0; > 2CH,0H

+
CH,—CH =CH —~CHy— "% 5CH.COOH

Structures of four disaccharides are given below. Among the given disaccharides, the non-

reducing sugar is:

OH OH
F P
B 0
HO HO
1) & o_ | H
OH H ~INOH o
H H -r
H  OH H OH
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OH OH
.-""{
9 )
H H OH
2) H & H
HO OH H H OH H H
H OH H OH
OH OH
o e
I L O
H H H H
H
3) k]
HO OH H O OH H OH
H OH OH
OH
= OH
L | o
H 4 H CH, H
4)
HO OH H @] H OH OH
H OH OH H
Key: 4
OH OH
O O
HO HO OH
H 5 H
Hemi Acetal (Reducing)
OH
H H H OH H H
H OH H OH
Sol:
/DH KDH
A —_—
H
= H H OH
o Hemi Acetal (Reducing)
HO OH H H OH H H
H OH H OH
OH OH
-
I I
H H H H
H H . .
Hemi Acetal (Reducing)
HO\OH H o) OH H/4,
H OH H OH
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OH

/Y~ OH Acetal (Non-Reducing)

OH H
65. Consider the following statements about manganite and permanganate ions. Identify the

correct statements.

A. The geometry of both manganate and permanganate ions is tetrahedral.

B. The oxidation states of Mn in manganate and permanganate are +7 and +6,
respectively.

C. Oxidation of Mn(II) salt by peroxodisulphate gives manganate ion as the final product.
D. Manganate ion is paramagnetic and permanganate ions is diamagnetic.

E. Acidified permanganate ion reduces oxalate, nitrite and iodide ions.

Choose the correct answer from the options given below:

1)A,Cand Donly 2)A,Dand Eonly 3)A, B andC only 4) A and D only

Key: 2

ﬁ
/Mn ||
SR 2N
o o o
%
_7 +6
Sol: N Fliis
66. The correct order of acidic strength of the major products formed in the given reaction, is:
(1)NaNO, +HCI(<5° C)
A. PhNH, BIGCh >[ 4]
(3)H30™ /A
[ Ag(NH3 )ZT,OH_
B. CH,;CH,CHO : >[B]

C.CH,+0 Gyde i
G (i))NayCr 07/ H™ [ ]

D. PhCH,MgBr + CO,—228¢ 5[ )]
H30

Choose the correct answer from the options given below:

1) C>B>A>D 2) A>D>C>B 3)C>A>D>B 4) A>D>B>C
Key: 3
Sol:
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(¥ ;
i
Ctg -(;1 ~CsoH W~ C—OH P})-u]r (ot
- D
A ®

Acidic order: C>A>D>B
67. The cyclic cations having the same number of hyperconjugation are:

Choose the correct answer from the options given below:

1) A, Cand D only 2) A and C only
3) B and C only 4) A and B only
Key: 2

Sol: A—>6a,B—>7a,C—6a,D—5S5a
68. Match List — I with List — IT according to shape.

List—1 List—1II

A. XeO, I. BrFy

B. XeF, II. NH,

C. XeO,F, I11. [13]_

D. XeOF, IV. SF,

Choose the correct answer from the options given below:

1) A-1I,B-1I,C-1V,D—-1 2) A-1I,B-1I,C-1,D-1V

3) A-1,B-1,C-1I,D-1V 4H A-1l,B-1I,C-1V,D-1
Key: 1
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XeO,
NH;

XeF,
Linear

} Pyramidal

I3

XeO,F,
Seesaw
SF,

XeOF,
BrF;

Total number of alkali insoluble solid sulphonamides obtained by reaction of given
amines with Hinsberg’s reagent is

Aniline, N-Methylaniline, Methanamine, N, N Dimethulmethanamine, N-Methyl
Methanamine, Phenylmethanamine, N-propylaniline, N-phenylaniline, N, N-
Dimethylaniline, Allyl amine, Isopropyl amine

1)4 2)8 3)5 4)2

}Square pyramidal

Key: 1
Sol:

Ph—- NH - CH,

CH;— NH - CH,

Ph-NH -CH, -CH, - CH,

Ph— NH — Ph

Which of the following reaction is NOT correctly represented?

® _
N,Cl Br

CuyBry/HBr
>

CH
BTz, hw @
—_—

CH,Br

1)

Br

B2

2)

3] Bl'z,r hv

B IQT
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C}{B
Br,, Fe
1) ——= 3y ortho and para Bromotoluenes
dark
Key: 3
CH."! CH2BT
BI'?_, hv i
PR R (not allylic
substitution)
Sol:
SECTION-II
(NUMERICAL VALUE TYPE

This section contains 5 Numerical Value Type Questions. The Answer should be within 0 to 9999. If the Answer is in Decimal then
round off to the Nearest Integer value (Example i,e. If answer is above 10 and less than 10.5 round off is 10 and If answer is from 10.5
and less than 11 round off is 11).

Marking scheme: +4 for correct answer, 0 if not attempt and -1 in all other cases

71. A—>B (ﬁrst reaction)

C — D(second reaction)

Consider the above two first-order reactions. The rate constant for first reaction at 500 K
is double of the same at 300K. At 500 K, 50% of the reaction becomes complete in 2 hour
The activation energy of the second reaction is half of that of first reaction. If the rate
constant at 500 K of the second reaction becomes double of the rate constant of first
reaction at the temperature; then rate constant for the second reaction at 300 K is

x107 hour ™! (nearest integer).

Key: 3
Sol: A—B
Kspo = 2K300
lsgy, =2
500
0.693
Ksoo B T
0.693
K300 = T
C—>D
E, =F, =112.5R
C—>D A—>B
2
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Ea

Co>D  A-D R [300x500 CoD
E, =225R

A—B
E, =112.5R

C—>D
A—> B
K500 =2K509
500

0.693

Kspp = T

A—B

0.693

K3OO - T

A—B
C—>D
E, =E, =1125R

C—>D A—B

2

C—>D A—>B
Ky =7

C—D

72.  The number of isoelectronic species among Sc*,Cr?", Mn>",Co’and Fe**is ‘n’. If ‘n’
moles of AgCl is formed during the reaction of complex with formula CoCl, (en )2 NH,
With excess of AgNO; solution, then the number of electrons present in the #,, orbital of

the complex is
Key: 6
Cr” and Mn" are isoelectronic
n=2
Complex is : [Co(en), NI CICI,

=% €6 W e’

Sol: .

73.  Two positively charged particles m; and m, have been accelerated across the same

potential difference of 200 keV as shown below.
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Pmivi'r supply
I}

<«— 200 keV —>»
[Given mass of m;=1 amu and m, =4 amu]

The debroglie wavelength of m; will be x times of m, . The value of x is (nearest
integer)
Key: 2
Sol:
L = h
) 1I|'2m K.E.
Here KE is same 1.e. 200 k eV
So }"d o J_n_.l
( )m m,
M - 2 =4 =
v
(}'-‘-l )“’l = 2(}"" ):n:
Sox=2.
74.  For strong electrolyte A, increases slowly with dilution and can be represented by the
1
equation A, =A) — AC?
Molar conductively values of the solutions of strong electrolyte AB at 18°C are given
below:
e[ molL " | 0.04 0.09 0.16 0.25
A, |8 emmot™ ] 96.1 95.7 95.3 94.9
The value of constant A based on the above data [in S cm® mol ™" /(mol / L)m} unit is
Key: 4
Sol: A, =A% —4\C

96.1=A) — 4~0.04
95.7=A, — A~/0.09

Solving, A =4
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75. A volume of x mL of 5 M NaHCO; solution was mixed with 10 mL of 2M H,CO;

solution to make an electrolytic buffer. If the same buffer was used in the following
electrochemical cell to record a cell potential of 235.3 mV, then the value of x =
mL (nearest integer).

Sn (s)[Sn(OH);™~ (0.5M)[HSn0, ™ (0.05M)| O~ |Biz03 ()| Bi(s)

Consider upto one place of decimal for intermediate calculations

 Given: E° ——09V |

HSnO3 |Sn(OH )¢~

E = —0.44V

0
Biy 03| Bi
pKa(HZCO3) =6.11

2.303RT —0.0597

Antilog (1.29) =19.5
Key: 1
Sol:  E°=+40.9-0.44=0.46

B
0.059 0.05
Ecell 3 gell _Tlog (3 ) 3
(05)*(oH")

0.2353=0.46-0.14 x 3log(o—'l_j -0.2247 = —O.O3log(0—'l_J
OH OH

7.49:(1og(0.1)—1og(0H‘)) 7.49:[—1+p0H]

PO —849 pPHY—-14-8.49
pH =551

pH e log{ - }

H,CO;

5.51:6.11+10g{5—x}
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