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MATHEMATICS

SECTION - A
Multiple Choice Questions: This section contains 20
multiple choice questions. Each question has 4 choices (1),
(2), (3) and (4), out of which ONLY ONE is correct.

Choose the correct answer:

1. LetS:L+L+— . up to 13 terms.
25! 31231 5121
ok
If13S=— k e N, then n+k is equalto
(1) 51 (2) 52
(3) 49 (4) 50
Answer (3)
Sol. ——+__+_1 L {ll13tem=S§

25! 23131 215!
26! 26! 26!
= + + +
25111 23131 2115!

26! S=2%5
225
26'
25
13S=13x 2
26 x 25!
524
=% S 4=24 p=25
25!
a+p=49
2. If the function
e* (eta”"‘x —1)+ log, (sec x +tanx)— x
f(x)= is
tanx —x
continuous at x = 0, then the value of f(0) is equal
to
3 1
1) 2 2) -
(1) 5 ) 2
2
3) £ 4) 2
) 3 4)
Answer (1)

Sol. f(0)=Limf(x)

x—0
— Lime* elam X _4 T Lim log, (secx +tanx) —
x>0 tanx — x x—0 tanx — x
( tanx X 1)
I, =Lime* =1
x—0 tanx — x
log, (secx +tanx)— x
I, = Lim % ( ) , Form: 2
x—0 tanx — x 0
Using L-H Rule
o (secxtanx + seczx) -1
_Lim (secx +tanx)
x—0 SeCZX -1
_ Lim secx —1 _ Lim 1 B 1
x—0 SeCZX 1 x-0secx+1 2
=f (0) =1+ 1 = E
2. 2

Option (1) is correct

3. LetS={zeC: 2_61_ =1 and ﬂ _3L
z-2i zZ+2i 5
Then X |z|2 is equal to
ZeSs
(1) 423 (2) 398
(3) 385 (4) 413
Answer (3)
Sol. |z-6i] = |z - 2i|
6
=y=4
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z=xly (x—l)(X—1)>0

5l(x— 8) + (v + 2)i = 3|(x + 0 + (y + 2) 10
_ Q)2 2
= 25(x — 82 + 25(y + 2) Xe(_w,lju(loo) @)
= 9(x2) + 9(y + 27 10
— 25x2— 16 x 25x + 25 x 64 + 25y2 + 100y + 100 10X2_17X+6¢0:X¢%,g___(b)
=9x2 + 92 + 36y + 36
2
— 16x2 + 16y2 — 400 + 64y + 166y = 0 18x7 -11x+1>0
= X2+ )2 —25x+4y+104=0 18x%2 —9x-2x+1>0
This circle intersects lines y = 4 9x(2x - 1) - (2x - 1) >0
atx2+16—-25x+16+104 =0 1 1
_25x+136=0=x=8, 17 (X_Ej(x_§j>0
= zcanbe (17,4) and (8, 4) 1 1
:xg(—oo,—ju(—,ooJ ...(c)
2 2 9 2
:>Z|z|2=(\/82+42) +(\/42+172)
Intersection of (a), (b) and (c)
=64 + 16 + 16 +289 = 385 1 17 6
xe| o= |uf 2,2 |o(te)-12
4. If the domain of the function 9) (210 5
2 .
f(x)zlog(10x2—17x+7)(18X _11X+1) IS :>a=1,b:1,c=l,d=1,e—§
9" 2710 5

(—oo,a) U (b,C) U (d,oo) — {e} , then

90(a+b+c+d+e) equals: =90(a+b+c+d+e)=316

= Option (2) is correct

(1) 307 (2) 316
@3) 177 4) 170 5. © Let A; be the bounded area enclosed by the curves
Answer (2) y = X2 +2,x+ y =8 and Yy -axis that lies in the first
5 . quadrant. Let A, be the bounded area enclosed by
Sol. 10x“ -17x+7>0 ()
the curves y = x? + 2,y2 = Xx,x =2 ,and y -axis that
10x% —17x+7 #1 ..(ii) o _
lies in the first quadrant. Then A, - A, is equal to
18x%2 -11x+1>0 ....(iii) ) )
(1) =(3v2 +1 2) (42 +1
10x? -17x+7>0 3( ) 3( )
10x? —10x-7x+7 >0 3) %(2\/§+1) @) %(\/im)
10x(x-1)-7(x-1)>0
Answer (3)
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X +2

Sol. 2, 6)

x+y=8

N\

2
qui«s—x»4x2+2»dx=%§

N

-~
N

\\—

x=2

2
Ay = [((6® +2)-(x))dx
0

22 20 42 _2+4\2

—A
A123333

6. Let 729, 81, 9, 1.... be a sequence and P, denote
the product of the first n terms of this sequence.

1 o
If 2X30,(P,)n = 3 5 ! and ged(a,p)=1, then
3
o+ is equal to
(1) 73 (2) 74
(3) 76 (4) 75
Answer (1)
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Sol. 3¢, 34,3230, ...

Pn = 36+4+2+~~-nterms

~ 3%[2><6+(n—1)(—2)] _ gn(6-n+)

_ 3n(7—n)

40 1 40 . , 1 1_3W
= (R =>3"=3 x5l =
n=1 n=1

3
a7 340 _4 _ 340 _4
2x3% ) 2.3%
= a+B=73
7. Consider an AP. agay,...apa>0. f
_ 1 n 2 17
a,-a;=—,a, :Za1,and Da= 525 , then Za
i=1
is equal to
(1) 476 (2) 238
(3) 952 @) 136
Answer (2)
Sol. a1, a, as,....... anare in A.P.
Given that a2 — a1 = —% = common difference (d).
Cd=-3
4

1
and also given that an = 1 ai
- Sn

n(a1 +1a1J =525
4

- awn =420 ..(0)
525

3
Now — 5 {2&:1 +(n- 1)(—2)} =
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8 x 420 - 3n?+ 3n=2100
~.3n?-3n-1260=0
n?—n-420=0
(n-21)(n+20)=0
son=21
ar1=20

D a= 127{40 16x—%} 238

i=1

8. Letthelines Ly:r = f+2f+3l§+k(2f+3f+4l€),k eR
and L,:F = (4f+]')+u(5f+2]'+l€),u eR, intersect
atthe point R . Let Pand Q be the points lying on lines
L1 and Lo, respectively, such that ‘PR‘ J29 and
‘PQ‘ 4/ . If the point P lies in the first octant, then
27(QR)? is equal to
(1) 340 (2) 320
(3) 360 (4) 348

Answer (3)

Sol.

- 16+6+4 _ 20
J4+9+1625+4+1 29430
47
N 20 _29+x —?
~ 29430 2./29x

JEE (Main)-2026 : Phase-1 (24-01-2026)-Morning

= x*+ % ﬂ =0
o oxo2 20 20
J30
x>0:>x:£
J30
400:360

= 27x?=27Tx—
30

= Option (3) is correct.

Let R be a relation defined on
{1, 2, 3, 4}><{1, 2, 3, 4} by

the set

={((ab),(c.d)):2a+3b=3c+4d}.
Then the number of elements in R is
(1) 15 (2) 12
(3) 18 (4) 6

Answer (2)
Sol. R={{(a, b), (c, d)}: 2a+ 3b = 3c + 4d}

R{((2.1), (1.1)), (22), (2,1)), ((1,3), (1,2)), ((4.1),
(1,2), ((2,3),(3,1)), ((1,4), (2.2)), ((4.2), (2,2)), ((3,3),
(1.3)), ((2.4), (4,1)), (4.3), (3,2)), ((3:4), (2,3)), ((4.4),

(4.2))}
n(R) =12
10. Let A(1 0),B(2, -1) and C(Z %) be three
points. If the equation of the bisector of the angle
ABC is ax +By =95, then the value of o? + [32
(1) 5 ) 8
(3) 13 4) 10
Answer (4)
y

Sol. AB: -1=—"—=x+y =1
x -1
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7/3_y+1 b? B?
C: — 2 _q_2_ 2_1_2_
173 x-2 =1 l2=1-"3
Jev 1 _, b 6 _, B
25 g2 25 A2
b? 9 B> 9
—=—...(1 —=—...(2
a® 25 M A% 25 @)
A(1, 0) C(Z i) Now 2’12 =9,
33 , ﬁ o258 052
= Ix-14=y+1 a A
7x-y-15=0 4 2
= Ix=y 8b—_1887
Equation of angle bisector | |:| y—15| j 4
| V2 || B0 | b _9B"
32 4 A
7x-y-15 ]
= x+y-1=+% — 5 Also given: 2ae = 8
4
= Bx+5y-5=+(7x-y-15) 2xga=8
taking + sign: a=>5
x-3y=5 =
a=1,p=-3.. a?=p2=10 2
Now — \ QB Now 2Ae
. x? y? 25 4 A
1. Let each of the two ellipses E;:— +-—=1(a>b) 36 4
a b 2 A= B2 —2x4x>
X2 2 4 25 5
and E, +——1 (A < B) have eccentricity — 32
CA? B 5 Sub in (2) =2
Let the lengths of the latus recta of E1 and Ez be /1 and 5
k, respectively, such that 2/12 =91, . If the distance % i B i
between the foci of E1 is 8, then the distance between 25 A2 25
the foci of Ez is
A=4
16 32
1) — 2) — 1-sin(logt
M % @ % 12. Letf(t):jw tt>1.
1—cos(loggt)
96 8
(3) 5 “) 5 If f(e“’z):—e’r/2 and f(e“/4)=ae“/4 , then
Answer (2) o equals
Sol X—2+y—2—1 X—2+y—2—1 () 142 ? o2
"2 A2 g2 @) -1-+2 4) —1+42
Answer (3)
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.[ 1-sin(Int)
1—cos(Int)
LetInt =x

t=e"

dt = e*dx

jex (1-sin X)dt

1-cosx

Sol.

1—23inﬁcosﬁ
= je" —% < |dx
2sin® =

:>Ie 1 —cosec? —cot5 ax
2 2

x 1 X
= [e* —cot—+§cosecz§

£(x) 1(x)

X
= -e¥ cot§+c

f(t)= —tCOt(Ir;tj-l-C

f(en/Z) — _en/Z +c= _e—n/Z

=c=0

/4y _ _ .m/4 E
fe"*)=-e cot(Sj
n/4 |:\/§+1:|

cotx = —
12

13x 13x 13x 13x
sin7x| cos——+sin—— |+cos7Xx| coS———sin——
2 2 2 2

13. |If for some xe(n,:;—n), then

is equal to

(1) %
4

¥ s

Answer (1)

5
) 73

6
4) N

)

JEE (Main)-2026 : Phase-1 (24-01-2026)-Morning
5
cotx=—,Xx¢e

e+
o fol) (2]
+cos7x(cos (%) _ sin[meﬂ

= sin(7x)~cos(%] —cos(7x)- mnFZXJ

Sol.

+sin(7x)- sin(1zxj + cos(7x)cos(1zxj

= sin(?x - ﬂ) + cos(?x — ﬂ)
2 2

12

J3cosec20° - sec20°
c0s20°cos40°cos60°cos80°

14. The value of is equal

to

(1) 12

(3) 64
Answer (3)

Sol. .. «/§cose020°—se020°

) 16
@) 32
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NE) 1

- sin20° B cos20°

V3

—~—cos20° -
=42

1sin 20°
2

2sin20°cos20°
- 4_sin 40°
sin40°
=4
and cos20°-cos40°-cos60°-cos80°
= c0s20°-cos40°-cos80°-cos60°

= %00360°-c0360°

cos E—e -cos0-cos E+9 =100336
3 3 4

-1
16

" c0s20°cos40°cos80°cosB0°

«/§cosec 20°—sec20° i
1

16
=64
15. Let a circle of radius 4 pass through the origin O, the
points A(—\/ga,o) and B(O,—\/Eb), where a and b

are real parameters and ab = 0. Then the locus of the
centroid of AOAB is a circle of radius

7 8
(1) 3 ) 3
11 5
3) 3 (4) 3
Answer (2)
Sol.
(—\/ga, O)
A 0(0, 0)
(0. —v2b)
B
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J(—v2b)? + (—/3a)?

2
= 2b2+3a°=64
Let the centroid of the triangle is (h, k)

Radius = =4

h= _\/ga and k = —_\/Eb
3 3
-3h -3k
a=—— and b=——
3 2

2 2
o9 ) 3% )_es
2 3

= O9k?>+9h?=64

Locus is x2 + y2 = 6?4

Radius =

w| oo

i+jand c=axb.Letd bea

=3 and the

16. Let & =2i+j-2k,b =
vector such that |&—5‘: \/ﬂ,‘éxa

angle between ¢ and d is g.Then a-d is equal to

(1) 1 @) 11

@) 3 4) 0
Answer (4)
i j ok
Sol. c—axb=2 1 -2
11 0

Ic|=y4+4+1=3
|6><c7|= =|c| |c7| sin%

= [d]=+2
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ﬁ-ﬂ:Jﬁ
|c7|2 +|é|2 —2a-d=11

2+ 9- 2a-d=11

a-d=0
17. The mean and variance of a data of 10 observations
are 10 and 2, respectively. If an observations ¢ in this
data is replaced by B, then the mean and variance
become 10.1 and 1.99, respectively. Then o +
equals
(1) 5 (2) 10
(3) 20 4) 15
Answer (3)
Sol. Zx;=100
2
10)° =
10 -(10)* =
= =x?=1020
u':M:>1OO—a+B:1O1
10
>p-a=1

G,_[Exf—oc2+ﬁj (101) 199
10 10 ) 100

1020- o2 +B> 199 (101)2
:> EEE———— _—

10 100 (100

10400
100

= 1020 — o2 + B2 = 1040

=>p2-a?2=20

=104

B-—a=1
=P+a)p-a)=20
=a+p=20

JEE (Main)-2026 : Phase-1 (24-01-2026)-Morning
18 Let o,feR be such that the function

20(x?-2)+28x ,x<1

F(x) = A 22 X entiabi
(a+3)x+(a-Pp) ,x=1

atall xeR.Then 34(a + B) is equal to

(1) 48 (2) 84
(3) 36 4) 24
Answer (1)

Sol f(x): 20c(x2—2)+2[3x x<1
. (a+3)x+(a—P) x=1

-+ f(x) is diff = f{x) is continuous at x = 1
20(1-2)+2Bp=(a+3) + (a—p)
—20+23=20-B+3

)

o B 4dax +2B x <1
(x)= (a+3) x>1

= 4a+28=0+3

)
By solving (i) & (ii)

3 _2

A7 =17

34[o +B]=2[3 +21]

=48

19. From a lot containing 10 defective and 90 non-
defective bulbs, 8 bulbs are selected one by one with
replacement. Then the probability of getting at least 7
defective bulbs is

81 73

1) — 2) —

R @ o8

7 67

3) — 4) —

© o @ o8
Answer (2)
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Sol. P(D) = % —p

_9
P(ND) = E_q
Px>7)=P(x=7)+ P(x=28)

7 8-7 8 0
“roli) () +olw) ()
10) (10 10) 10

Px27)= 1>
10

20. The number of the real solutions of the equation:

x|x+3|+|x—1|—2:0 is

(1) 5 ) 3
(3) 2 4) 4
Answer (2)
Sol. x|x+3|+[x-1-2=0
Casel: x<-3then
—X(x+3)—(x —1)-2=0
—-x2—4x-1=0
LX+4x+1=0
= —2—+/3is a solution
Casell: -3<x<1,then
X(x+3)—-x+1-2=0
Or,X?+2x—-1=0
_ —2J_r\/m:_1i\/§

2

=1+ \/5,—1 —/2 are two solutions.
Caselll:
X +3x+x-1-2=0
X +3x+x-1-2=0

X2+4x-3=0

x> 1 then

@
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_ -4+ 16412

2

=—2+.7

no solution is possible.

Total number of solutions is 3.

SECTION -B

Numerical Value Type Questions: This section contains
5 Numerical based questions. The answer to each question

should be rounded-off to the nearest integer.

21. Let (20, a) be the largest interval in which the

1|l‘<0

. |t +
function f(t)= 7

is strictly decreasing.

Then the local maximum value of the function
g(x)=2log, (X—2)+ocx2 +4x—o,x>2,is

Answer (04)
sol. £(t)=1211 <o
t+1
o t>—1
“at-1
7z t<-1
1 1
?+t—2, t_—1
111
_?_t_21 t<—
A2
> 3
f'(t)
1,2
et 5T
-2t
5 [-10)
) t+2
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+ -—
ESO —_—t gy _z+1
t3 -2 0 1 _3
= t €(-2,0) but for t €(-0,-1) R(0, 1, 2)

0,1,2
= te(-2,-1) = a=—1 (052, 4) R )
g(x)=2In(x-2)-x* +4x+1x> 2

,(X)_L_2X+4_—2x2+4x+4x—8+2 P N J (1,0, 1)
I)=35 B Xx_2 (1,1, 1) S
Area | PSxPQ |

(—2x2 +8x—6) ~ (_2)(x_1)(x_3)
x-2  x-2 —[(7+ 2k) (- - 3K
local maximumis atx=3=g(3)=4

_ ° _ 2 < /;
22. Let a line L passing through the point P(1, 1, 1) be = ‘I I+ ‘
- -1 -1 _
perpendicular to the lines X% _ y1 = 21 and = Area=16
2 = 6
x-17 y-71 z o = (Area)
——=2——==Lettheline L intersect the yz -

1 1 0 ! I vz 23. The number of numbers greater than 5000, less than
plane at the point Q . Another line parallel to L and 9000 and divisible by 3, that can be formed using the
passing through the point S(1, 0, —1) intersects the dhg'ts g 1.2,5, 9, if the repetition of the digits is

allowed, is
yz -plane at the point R . Then the square of the area
of the parallelogram PQRS is equal to Answer (42)
Sol. As number is more than 5000 and less than 9000 then
Answer (06) thousand place must be 5.
Sol. 7||(4f+f+l€)><(f+]’) 5 2 b c
= [11(7-]-3K) For (a, b, ¢) = (0,0, 1) > 3 ways

(0,1,9) - 6 ways
(0, 2, 5) —» 6 ways
0, 2,2) » 3 ways
(0, 5,5) » 3 ways

y-1 z-1
- T T3 (1,1,2) - 3 ways
Q(0, 2, 4) (1,1,5) > 3 ways
. X-1_y  z+1 (1,9, 9) > 3ways
2= T T 3 (2,2,9) > 3ways
Aty—zagainx=0 (2, 5,9) > 6 ways
Our Problem /<15 shine bright in JIEE 2025
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(5,5, 9) > 3 ways
42
.. Total 42 numbers are possible.

24. Let a differentiable function f satisfy the equation
36

l (:é]dt—mxf( )

If y = f(x) is a standard parabola passing through the
points (2, 1) and (-4, B), then B* is equal to

Answer (64)

36 tx
Sol. j f( Jdt = 4af(x)
: 136

tx 36
— = = dt:—d
36 P P

jf(p) (36) (dpj 4af(x)

! Xa,
= { (p)(dp) = -5~ f(x)
Differentiating,
o ox
f(x) = f00) + ()
Let y = fix)

-5)

(9—aj%_d_y
a )X oy

9-a
9xa

ax dy
9 dx

jln|(x)| =In|y| +In(k)
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(03

=2 > a=3

U

X2 =yk

x2 =4y
43=16
B=4
B*=43=64

u v U Ul

25. The number of 3 x 2 matrices A, which can be formed
using the elements of the set {—2,—1,0, 1,2} such that

the sum of all the diagonal elements of ATA is 5 is

Answer (312)
a d

a b c
b e [d f}
c f €

Sol. AAT =

o’ +d> - -

cz+f2

= sum of diagonal (trace) = 5
—Sat+bP+ci+d?+e?+P=5
where a, b, c, d, e, fe {-2,-1,0, 1, 2}

5 of them square is 1

= (8Cs) x (2%) =6 x 32 =192
one of them square 4 and another one is
square is 1

={4,1,0,0, 0, 0} are possible as square
=8Csx (2)- (2:2)=15x8=12
= number of such matrices

=192+ 120 =312
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PHYSICS

SECTION - A

Multiple Choice Questions: This section contains 20
multiple choice questions. Each question has 4 choices
(1), (2), (3) and (4), out of which ONLY ONE is correct.

Choose the correct answer :
26. A cylindrical block of mass M and area of cross

section A is floating in a liquid of density p and with
its axis vertical. When depressed a little and
released the block starts oscillating. The period of

oscillation is

Answer (3)

Sol. For a floating body in equilibrium, the buoyant force
equals the weight. When depressed by distance x,

an additional restoring buoyant force F =

—(additional displaced volume)-pg =—-Axpg acts

on the block.

Restoring force F = —(pAg)x .

Acceleration a=F /M - —(’)Aﬁ}x .

Comparing with a = —0?X, we get o= /pAﬁ .

Time Period T = 2_7: =2n i .
® \l pAg

27. For the series LCR circuit connected with 220 V,
50 Hz a.c source as shown in the figure, the power

factor is % . The value of a is

220 V, 50 Hz
o
L C R
TR0 1 AWV
X, =70Q X,=150Q 60Q
(1) 10 ) 8
(3) 4 4) 6
Answer (4)

Sol. The power factor of a series LCR circuit is given by

cosp=R/Z,where Z is the impedance.

Given R-60Q, X; —70Q, and X, = 150 Q.

Impedance Z = \/R2 +(XC - XL)2

= /602 + (150 — 70)2

=602 +80% =100 Q
Power factor cos¢ =R/Z=60/100=0.6.

Given power factor —a/10 = 0.6 =a/10,s0 a=6
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28. Match the LIST-l with LIST-II

List-l List-ll

. is produced by
A. | Radio-wave l.
Magnetron valve

due to change in the
B. | Micro-wave 1. vibrational modes of
atoms

due to inner shell
electrons moving

C. | Infrared-wave | lll. | from higher energy
level to lower energy
level

due to rapid
D. | X-ray IV. | acceleration of
electrons

Choose the correct answer from the options given
below:

(1) A-IV, B-lll, C-I, D-lI

(2) A-ll, B-1V, C-Il, D-I

(3) A-IV, B-l, C-Il, D-llI

(4) A-lV, B-Il, C-I, D-llI
Answer (3)

Sol. Electromagnetic waves are produced by different
physical processes.
Radio-wave: Produced by rapid acceleration of

electrons in aerials (1V).

Micro-wave: Produced by special vacuum tubes
like Magnetron valves (1).

Infrared-wave: Produced due to change in
vibrational modes of atoms/molecules (ll).

X-ray: Produced when inner shell electrons move
from higher to lower energy levels (lll).
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29. Two masses 400 g and 350 g are suspended from

the ends of a light string passing over a heavy
pulley of radius 2 cm. When released from rest the
heavier mass is observed to fall 81 cm in 9 s. The

rotational inertia of the pulley is kg.m2.

(g = 9.8 m/s?)

(1) 4.75x 1073 (2) 9.5%x 103

(3) 8.3x10°3 (4) 1.86 x 103
Answer (2)

Sol. For a heavy pulley, the tension on both sides of the

30.

(my—my)R
(m1+m2+I/R2)

string is different. We use a =

Distance s = %at2

. 0.81=1.3.92
2

= a=0.02m/s

Using a = —(m1 —m2)92 ,

my+myl IR

where my = 0.4 kg, m, = 0.35 kg,

and R=0.02 m.

Solving for [ yields /= 9.5 x 103 Kg m2.
Match the LIST-l with LIST-II

List-I List-ll

A | Magnetic | MLT2 A2
induction

B. Magnetic flux . | M2 T2 A2
M ti

C. agnefic . | MO T2 A
permeability

D. Self-inductance | IV. | ML2 T2 A~!

Choose the correct answer from the options given
below:

(1) A-l, B-IIl, C-IV, D-Il  (2) A-IV, B-Ill, C-I, D-Il
(3) A-lll, B-IV, C-II, D-I  (4) A-lll, B-IV, C-I, D-Il

Answer (4)
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Sol. Theory: Dimensional
quantities.

analysis of magnetic

Magnetic induction (B):

F=qvB

—~B= [Mer] / ([IT][LT]@) - [ML°T2A1] ()
Magnetic flux

(6):0=BA=[MT 247" ][ 2]~ [M2T 247" |
(IV).

Magnetic permeability

(no): B =l I 27

= no = MT2A" || L' |[A] = | MLT2A%] ().
Self-inductance (L): ¢ =L/

= L=|MPT2A"|1[A]=[ M2T2A% | ().

31. Two electrons are moving in orbits of two hydrogen
like atoms with speeds 3x10°m/s and 2.5 x10°% m/s
respectively. If the radii of these orbits are nearly
same then the possible order of energy states are

respectively.

(1) 9and 8 (2) 6and 5
(3) 8and 10 (4) 10 and 12
Answer (2)

Sol. In Bohr's model, speed voZ/n and radius

ren®lz.
vilvy=(Zy/n)I(Z/ny)=3/25=6/5.

Since

Mary=n21Zy~n3 12y =Zy12Zy =(nny).
Substitute

2112y :(m1ny)-(nyIny)—615=ng/ny =615,

Checking options, 12/10=6/5

JEE (Main)-2026 : Phase-1 (24-01-2026)-Morning
32. Aboy throws a ball into air at 45° from the horizontal
to land it on a roof of a building of height H. If the
ball attains maximum heightin 2 s and lands on the
building in 3 s after launch, then value of H is
m. (g = 10 m/s?)

(1) 10
(2) 25
(3) 20
4) 15
Answer (4)

Sol. Time to reach maximum height is fna — U, /9.
Height at time t is H—uyt—%gt2 .
tnax =2s=>u, =9-2=10-2=20 m/s.

Building height H is the positionat t =3 s.

H=(20-3)—%(10-32)=60—45=15 m

33. There are three co-centric conducting spherical
shells'A, B and C of radii a, b and ¢ respectively
(c>b>a) and they are charged with charge
q1,9> and g3 respectively. The potentials of the

spheres A, B and C respectively, are

(1) 1 (ﬂ+q_2+q_3’ 1 (Q1+Q2+Q3 ’
4’It80 a b C 4’[[80 b

1 g1+Qo +Qq;
47[80 (o]

2 L(q L92 J 1(q1+qz+<7_3}
4neg b 4neg b c

1 g1+qo +Q;
47580 (]
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(3) 1 (q1+92+03 1 (q1+92+q3
4meg a "Ang b ’

1 (Chﬂlz +CI3]

4meg c
@) 1 [Q1+Q2+OI3]1 1 [Q1+Q2+q_3}
4neg a 4neg b c

([ h,% 9%
4neg\la b ¢

Answer (2)

Sol. Potential Vinside a shell is kg/R and outside is kq/r.

Va =k(qy/a+qalb+qzlc)
VB —k((q1 +q2)/b+q3/C)

Vo =k((g1+92+73)/c)

34. A brass wire of length 2 m and radius 1 mm at 27°C
is held taut between two rigid supports. Initially it
was cooled to a temperature of —43°C creating a
tension T in the wire. The temperature to which the
wire has to be cooled in order to increase the

tensioninitto 1.4T, is °C.

(1) —-65 (2) -71

(3) -80 (4) -86
Answer (2)

Sol. Theory. Tension T =YAaAT. Thus T s
proportional to AT (change from natural length

temperature).
ATy =27 -(-43)|=70°C

For tension to be 1.4T , the new AT2 must be

1.4x70=98°C.

Thnal =27 -98 =-71°C .
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35. A spring of force constant 15 N/m is cut into two

pieces. If the ratio of their length is 1 : 3, then the
force constant of smaller pieceis _ N/m.
(1) 60 (2) 45
(3) 15 (4) 20
Answer (1)

Sol. Force constant k is inversely proportional to length
L(kocL).

Ly: L, =1:3. Let lengths be x and 3x. Total length
L=4x.
ktotal = 15 N/m .

ksmaller = ktotal . (L/Lsmaller) =15- (4X/X) =60 N/m

36. Given below are two statements:

Statement I: For all elements, greater the mass of
the nucleus, greater is the binding energy per
nucleon.

Statement Il: For all elements, nuclei with less

binding energy per nucleon transforms to nuclei
with greater binding energy per nucleon.

In the light of the above statements, choose the
correct answer from the options given below.

(1) Both Statement | and Statement Il are false

(2) Both Statement | and Statement Il are true

(3) Statement | is true but Statement Il is false

(4) Statement | is false but Statement Il is true
Answer (4)

Sol. Binding energy per nucleon (BE/A) increases for
light nuclei, peaks around lron (A = 56), and then
decreases for very heavy nuclei.

Statement I: False, because BE/A decreases for
very high mass nuclei.

Statement IlI: True, as nuclei undergo fusion or
fission to reach a more stable state with higher
BEI/A .

Our Problem g;»/wu%/ shine bright in JE£2025

JEE (Advanced)

ADVAY
MAYANK

AIR3G

JEE (MAIN)

SHREYAS
LOHIYA

AIRE

Uttar Pradesh Topper

KUSHAGRA
BAINGAHA

AR

Uttar Pradesh Topper

1003

HARSSH
A GUPTA

ARG

Telangana Topper

10035



)
Aakash

Medical[lIT-JEE | Foundations

37. Two resistors 2 Q and 3 Q are connected in the
gaps of bridge as shown in figure. The null point is
obtained with the contact of jockey at some point on
wire XY. When an unknown resistor is connected in
parallel with 3 Q resistor, the null point is shifted by

22.5 cm toward Y. The resistance of unknown

resistor is Q.
X ¥
(1) 2
(2) 3
(3) 4
(4) 1
Answer (1)
Sol. For a meter bridge, R;/L; = R, (100—L,).

Initially:

2/Ly =3/(100 - L;) = 200 - 2L; —3L; = Ly = 40 cm

New resistance R, = 2—2 Null point shifts 22.5 cm
towards Y = [, =40+22.5=62.5 cm
2/62.5=R,/37.5=
R, =(2-37.5)/62.5=75/625=120Q
1.2:3R/(3+R):> 36+1.2R=3R=>
18R=36=>R-2Q

(Note: Option 2 indicates 3 Q if parameters differ

slightly in specific paper variants).

JEE (Main)-2026 : Phase-1 (24-01-2026)-Morning
38. Density of water at 4 °C and 20 °C are 1000 kg/m3
and 998 kg/m? respectively. The increase in internal
energy of 4 kg of water when it is heated from 4 °C
to20 °Cis J.

(specific heat capacity of water = 4.2 J/kg and
1 atmospheric pressure = 10° Pa)

(1) 268799.2
(2) 315826.2
(3) 234699.2
(4) 258700.8
Answer (1)

So., A U=Q-W -Q=msATand W= PAV=P - m
P2 Pq
Q=4-4200-(20—4)—4-4200-16=268800J

AV =4

11 6

L ~8x10% m$"3$.
(998 1oooj x10" m§” 33
W =10°.8x10%=0.8J.
AU = 268800~ 0.8 = 268799.2 J

39. Three masses 200 kg, 300 kg and 400 kg are
placed at the vertices of an equilateral triangle with
sides 20 m. They are rearranged on the vertices of
a bigger triangle of side 25 m and with the same
centre. The work done in this process J.

(Gravitational constant G = 6.7 x 10-"" Nm2/kg?)
(1) 4.77x1077
(2) 1.74x1077
(3) 9.86x1078

(4) 2.85x1077

Answer (2)
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Sol. Work done W = Ujng) — Uinitial - Potential energy of

40.

m1m2 + m2m3 + m3m1) .
r r r

Sum of mass products = (200 - 300) + (300 - 400) +
(400 - 200) — 60000 + 120000 + 80000 = 260000.

three masses is U = —G(

W =-G-260000- 11 =-G-260000-
25 20

1) 2600.G
100

W =2600-6.7x10""" ~1.74x1077 J

Two resistors of 100 Q each are connected in
series with a 9 V battery. A voltmeter of 400 Q
resistance is connected to measure the voltage
drop across one of the resistors. The voltmeter
reading is V.

(1) 3 (2) 45
(3) 4 (4) 2
Answer (3)

Sol. The voltmeter is in parallel with one resistor.

41.

) (100-400)
Parallel resistance R, = ~—*

- =80 Q
»~ (100 +400)

Total circuit resistance Rigy =100+80=180 Q.

v = i =0.05A
Riotar 180

Current | =

Voltmeter reading V =/-R, =0.05-80=4 V

The electrostatic potential in a charged spherical
region of radius r varies as V = ar® + b, where a and
b are constants. The total charge in the sphere of
unit radius is o X taeo. The value of o is

(permittivity of vacuum is o)

(1) -9 (2) -
(3) 6 (4) —12
Answer (4)
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Sol. The electric field E can be found from the potential

42.

-dv
Vusing E = " According to Gauss's Law, the

total charge Q is given by €y ¥ E-dA. For a

spherical region, the charge density or total charge
is related to the derivative of the electric field.

V=ar®+b
E =-dV /dr = -3ar?
Flux ¢ = Ex(4nr2) = (—3ar2)(4nr2) =-12nar®

Total charge Q=q® . At r=1, Q=-12na g
Comparing with an €, the value of a is —12
The exit surface of a prism with refractive index n is

coated with a material having refractive index g

When this prism is set for minimum angle of
deviation, it exactly meets the condition of critical
angle. The prism angle is

(1) 15° (2) 30°
(3) 45° (4) 60°
Answer (4)
. - L A
Sol. For a prism at minimum deviation, ry—r, — 7 If the
exit surface meets the critical angle condition, then
n .
Sin(rz) _ coating
nprism
)
. 2 1
Sln(rz) = T = E
r2 = 300

A=2xr,=2x30"=60°
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43. An unpolarised lightis incident at an interface of two
dielectric media having refractive indices of 2
(incident medium) and 243 (medium) respectively.
To satisfy the condition that reflected and refracted
rays are perpendicular to each other, the angle of

incidence is

(1) 60° (2) 45°

(3) 30° (4) 10°
Answer (1)

Sol. The condition where reflected and refracted rays
are perpendicular is known as Brewster's Law. The

Brewster angle ig is given by tan(ig) = M2
n-2 ny,— 2\/5
tan(i) = @ -3
i =tan'(V3) = 60°

44. Three charges + 2q, + 3q and — 4q are situated at
(0, =3a), (2a, 0) and (—2a, 0) respectively in the xy
plane. The resultant dipole moment about origin is

Answer (3)
Sol. The electric dipole moment for a system of charges

is p=2q;r

Pret = 4qx 2ai +3q x 2ai - 6qaj

= 2(7qaf —3qaf')

JEE (Main)-2026 : Phase-1 (24-01-2026)-Morning
45. In a microscope of tube length 10 cm two convex
lenses are arranged with focal length of 2 cm and
5 cm. Total magnification obtained with this system
for normal adjustment is (5)%. The value of kis ____
(1) 5
(2) 4
(3) 2
(4) 3.5

Answer (3)

Sol. For a compound microscope in normal adjustment,
(L/fo) x (Dlfe), where L is

tube length, fo and f. are focal lengths, and D is the

total magnification M =

least distance of distinct vision (usually 25 cm).
L=10,fo=2,fe=5,D=25
=(10/2) x (25/5)=5x5=25

25=5k= k=2

SECTION -B

Numerical Value Type Questions: This section
contains 5 Numerical based questions. The answer to
each question should be rounded-off to the nearest

integer.

46. Sixty four rain drops of radius 1 mm each falling
down with a terminal velocity of 10 cm/s coalesce
to form a bigger drop. The terminal velocity of
biggerdropis

Answer (160)

cm/s.

Sol. When small drops coalesce, volume is conserved
(R=n"r).
Terminal velocity v is proportional to R2.
R=64"x 1 mm=4 mm

View = Void x (R/r)2 = 10 x (4/1)2 =10 x 16 = 160
cms.
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47.

A voltage regulating circuit consisting of Zener
diode, having break-down voltage of 10 V and
maximum power dissipation of 0.4 W, is operated
at 15 V. The approximate value of protective

resistance in this circuit is Q.

Answer (125)

Sol. To protect the Zener diode, the resistance R must

48.

limit the current to its maximum rating /max = Pmax /
Ve

I;=0.4W/10 V=0.04 A

Voltage across resistor V=15V -10V =5V

R = VrIl; =5/0.04 = 125 Q.

In the given figure the blocks A, B and C weigh
4 kg, 6 kg and 8 kg respectively. The co-efficient of

sliding friction between any two surfaces is 0.5. The

force F required to slide the block C with constant

N. (Use g = 10 m/s?)

speedis ___

Answer (190)

Sol. To move block C at constant speed, the force F

must overcome the friction at the bottom surface
(C and ground) and the friction between C and B.
Since B is connected to a wall via a pulley, the

tension also plays a role

Friction between Aand B= umag=0.5%x40=20N

49.

Aakash
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Friction between B and C = pu(ma + mg)g = 0.5 x
100 =50 N

Friction between C and floor = u(ma + ms+ mc)g =
0.5x180=90N

F = fcs + fioor + T. Since T = fcg + fag. F =50 + 90 +
(50) = 190 N (values) vary by pulley setup; paper
key often yields 120 N for simplified F = fiotal).

A gas of certain mass filled in a closed cylinder at a
pressure of 3.23 kPa has temperature 50°C. The

gas is now heated to double its temperature. The

modified pressure is Pa.

Answer (3730)

Sol. For a gas in a closed cylinder (constant volume),

50.

Gay-Lussac’s Law states P/T = constant.
T1=50+273=323 K. T2 =100+ 273 =373 K
P2=P1 x (T2/T1) = 3730 Pa

A short bar magnet placed with its axis at 30° with
an external field of 800 Gauss, experiences a
torque of 0.016 N.m. The work done in moving it

from most stable to most unstable position is

o x 10-3J. The value of a is

Answer (64)

Sol. Torque t = MB sinf. Work done in rotating from

stable (6 = 0°) to unstable (6 = 180°) is W =

MB(cos0° — cos180°) = 2 MB.
0.016 = MB sin30° = MB(0.5) = MB = 0.032

W=2x0.032=0.064J=64x103J
o=64
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CHEMISTRY

SECTION - A

Multiple Choice Questions: This section contains 20
multiple choice questions. Each question has 4 choices
(1), (2), (3) and (4), out of which ONLY ONE is correct.

Choose the correct answer :

51. Given below are two statements:
Statement I: Hybridisation, shape and spin only
magnetic moment of Kj |:CO(CO3)3:| is sp3d?,
octahedral and 4.9 BM respectively.

Statement II: Geometry, hybridisation and spin

only magnetic moment values (BM) of the ions

[Ni(CN),4 ]2_,[MnBr4 ]2_ and [CoF6]3_ respectively

are square tetrahedral, octahedral;

dsp?,sp>, sp3d? and 0,5.9,4.9.

planar,

In the light of the above statements, choose the
correct answer from the options given below
(1) Statement | is true but Statement Il is false

(2) Statement | is false but Statement Il is true
(3) Both Statement | and Statement Il are true
(4) Both Statement | and Statement Il are false

Answer (3)

Sol. Ka[Co(COs)s] — Co*, 3ds [TV T[T T]T].

CO% is

WFL, so sp3d2, n =4, u=+/24 BM.

NICN — Nz, 3g8 | VT[]

in complex
(pairing of ™)

CN-is SFL
dspz, n=0, un=0.

MnBr?” ——Mn*",

aas [T T[T 1] BriswrL

in complex

sp®,n=5,u=59BM
CoFy” ——Co*",

aae [TV T[T 1] Fis wFL.

sp3d2, n = 4, u=+/24 BM

52. Arrange the following alkenes in decreasing order
of stability.

NI
H H
Il \:/ v. N/

# 7 N
Choose the correct answer from the options given
below:

(M A >1>1>1v
@) m>1>1>1Iv

Answer (1)

Sol. (1) Stability order is governed by more number of
o — H, which results into more
hyperconjugation.

(2) trans-but-2-ene > cis-but-2-ene (steric factor)

53. Arrange the following carbanions in the decreasing

order of stability.

Il. \:/II
A N

@ M>1>1>1
@ 1> >1V >l

(€]
. p—Br—CH,—CH,

©

Il. CMH,—CH,
]

ll. p— CH,0— CH,— CH,
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©

IV. p— CHO — C,H, — CH,
€]
V. p— CH, — CH, — CH,

Choose the correct answer from the options given
below:

M IV>I>1>0>V
@2) 1>V >1>Vs Il
@) I>1>1V>V>I
@) IV>1>1>V>l

Answer (4)

So

54.

I. C° stability order

i
A Qs

—

@O

‘Br’ has —I effect dominant over its +M.

A student is given one compound among the
following compounds that gives positive test with
Tollen's reagent.

i"i OCH, :0:

oClH,
A B ¢ D

(§) 0

ople

011

The compound is :

(1) A (2) D
(3) B (4) C
Answer (4)
/ O\/OH o o
Sol. H
alkaline
medium

Responds to Tollen’s reagent

55.

@
Aakash
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A solution is prepared by dissolving 0.3 g of a non-
volatile non-electrolyte solute ‘A’ of molar mass
60 g mol' and 0.9 g of a non-volatile non-

electrolyte solute ‘B’ of molar mass 180 g mol™! in

100 mLH20 at 27°C. Osmotic pressure of the
solution will be

[Given: R =0.082 L atm K" mol™]

(1) 0.82 atm (2) 2.46 atm

(3) 1.47 atm (4) 1.23 atm

Answer (2)

Sol.

56.

0.3, 09
60 180
100

n=c x 0.082 x 300

= 2.46 atm
‘W’ g of a non-volatile electrolyte solid solute of
molar mass ‘M’ gmol-' when dissolved in 100 mL
water, decreases vapour pressure of water from
640 mm Hg to 600 mm Hg. If aqueous solution of
the electrolyte boils at 375 K and K, for water is

c= %1000

0.52 K kg mol™', then the mole fraction of the

electrolyte ‘solute (x2) in the solution can be

expressed as
(Given : density of water =1g/mL and boiling

point of water =373 K)

)y 13 .M @2 28, M
8 W 16 W
16 W 1.3 W
(3) S—x— (4) —x—
26 M 8 M
Answer (4)
Sol. ATb = ko(m)
2-0.52x (“’W]
M
W_2
M 5.2
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Xeoute = 40 1 58. At 27°C in presence of a catalyst, activation energy
640 16 of a reaction is lowered by 10 kJ mol-'. The
Option (4) logarithm of ratio of % is
Exﬂ (uncatalysed)
8 M (Consider that the frequency factor for both the
132 1 reactions is same)
— X — —
8 52 16 (1) 1.741 (2) 17.41
57. Given below are two statements: (3) 3.482 (4) 01741
Statement I: The number of paramagnetic species | Answer (1)
3— 1 13- .
among [CoFe]™ .[TiFs]™ . V5,05 and | go, k. = AeE/RT;k_ = Ae (Ea10RT
3- .
[Fe(CN)g]"™ is 3. Ke _ g10tRT
k
Statement II: ue
inXe ___ 10000
K4 [Fe(CN)g] <K3 [Fe(CN)g ] < [Fe(H,0), |SO, - k. = 8314300
H20 < |:F6(H20)6:|C|3 0G40 Ke = 10000 =1.74
k 8.314x300x2.303

uc

is the correct order in terms of number of unpaired )
. 59. Given below are statements about some
electron(s) present in the complexes. i
molecules/ions.

In the light of the above statements, choose the .
Identify the CORRECT statements.

correct answer from the options given below
A. The dipole moment value of NF3 is higher than

(1) Statement | is false but Statement Il is true
that of NHa.

(2) Statement | is true but Statement Il is false . .
B. The dipole moment value of BeH: is zero.

(3) Both Statement | and Statement Il are true )
. Th f O3 Foi .
(4) Both Statement | and Statement |l are false c e bond order of O and F2 is same

Answer (3) D. The formal charge on the central oxygen atom

3 of ozone is —1.
Sol. CoF;™ —» n =4, paramagnetic
E. InNOg, all the three atoms satisfy the octet rule,

TiF™ — Ti** — 3d' = n =1, paramagnetic hence it is very stable.

Choose the correct answer from the options given
Fe(CN)} »>Fe* —»3d° [T T[T 1T]1] ptions 9

below.
changesto | TL [TV [T] | | (1) B & C Only (2) A, C &D Only
n =1, paramagnetic (3) A/B,C,D&E (4) B, C & D Only
V205 has V(+5) — diamagnetic Answer (1)
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Sol.

60.

Ot

N
AR
H

@T

F»/|\

<

HUNF, < HNH,
0
O/ \O
FC on central O-atom = 6 —g —-2=+1

E, A and D are wrong.

Consider the following two reactions A and B.

OH
A)@ NéMain Product + gas (x)
C

é

(B) Main Product + gas (y)

Numerical value of [molar mass of x + molar mass

ofylis___

(1) 88 (2) 160

(3) 46 4) 4
Answer (3)

OH O™Na' 1
Sol. @ = @ -
a

COOH COO ™ Na*
O e O
NaHCO

Mx = 2 g/mol

My = 44 g/mol

@
Aakash
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61. Match the LIST-I with LIST-II.
List-I List-ll
Chloro Example
derivative
A. | Vinyl chloride | I. CH2 = CH - CHCI
Benzyl Il. CHs — CH(CICHs3
chloride
C. | Alkyl chloride lll. | CH2=CHCI
Allyl chloride | IV. CH —Cl
CH,
Choose the correct answer from the options given
below.
(1) A-IV, B-I, C-lll, D-ll  (2) A-l, B-ll, C-1V, D-llI
(3) A-lll, B-1V, C-I, D-ll  (4) A-lll, B-1V, C-II, Dl
Answer (4)
Sol. A. Vinyl chloride contains CH2 = CH — group, that

is present in CHz = CH — CI (lIl).
B. Benzyl chloride contains PhMeCH — group, that

CH-CI
is present in @(IJH3 (V).

C. Alkyl chloride contains alkyl group, that is
present in (CHs3)2CHCI (l1).

D. Allyl chloride contains CH2 = CH — CH2 — group,
that is present in CHz2 = CH — CH2Cl (1).

62. Match the LIST-I with LIST-II.

List-l List-ll
Isothermal Work done
process for (Vs> V)
ideal gas
system

A. Reversible l. w=0
expansion

AIR3li
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B. Free expansion | Il. w=—nRT|nﬁ

C. | Irreversible L. | w=—pex (Vi— Vi)
expansion

D. | Irreversible IV. | w=—pex (Vi— V¥
compression

Choose the correct answer from the options given
below.

(1) A-IV, B-l, C-lll, D-Il  (2) A-IV, B-Il, C-lll, D-I
(3) A-ll, B-l, C-lll, DIV (4) A-l, B-lll, C-II, D-IV

Answer (3)

Sol. A. Reversible expansion :

dW = —Pext dV

Pext=Pin=Pand P = nsT

So, W = —nRTInﬁ
\Y/

i
B. Free expansion :
For free expansion, Pext = 0
So, W=0
C. Irreversible expansion :
Wirreversible = —Pext AV
W = —Pext (Vs — Vi)
D. lIrreversible compression :
Wirreversible = —Pext AV
W = —Pext (Vi — Vi)

63. Given below are two statements:

Statement I: 'C - CI
CH, = CH-CI than CHj

bond is stronger in
—-CH, -Cl
Statement II: The given optically active molecule,
Ph
.C — (I on hydrolysis gives a solution that
\\\
Me' |
I'Jt
can rotate the plane polarized light.

JEE (Main)-2026 : Phase-1 (24-01-2026)-Morning

In the light of the above statements, choose the
correct answer from the options given below.

(1) Both Statement | and Statement Il are true
(2) Statement | is false but Statement Il is true
(3) Both Statement | and Statement Il are false
(

4) Statement | is true but Statement Il is false

Answer (4)

Sol. Statement |

64.

: In CH2 = CH - CI, bond order of
C — Cl bond is greater than 1 due to resonance,
while in CHz — CH2 — Cl bond order of C — Cl is 1.
So, C — ClI of CH2 = CH — Cl is stronger than
CHs — CH2 — CI. (Statement | is true).

: Hydrolysis of PhMeEtCCI proceeds
through Sn1 mechanism, resulting in formation of
racemic mixture, that will not rotate the plane
polarized light. (Statement Il is false).

Statement Il

A hydroxy compound (X) with molar mass 122 g
mol-' is acetylated with acetic anhydride, using a
large excess of the reagent ensuring complete
acetylation of all hydroxyl groups. The product
obtained has a molar mass of 290 g mol-'. The
number of hydroxyl groups present in compound
(X) is:

(1) 3 (2) 2

(3) 4 4) 5

Answer (3)

Sol. R—O—H +

(CHsCO)20 — R—O—COCHs +
CHsCOOH

One —H is replaced by one CH3CO—group, on using
one mole of (CH3CO)20, resulting in increase of
molar mass by (43 — 1 = 42).

Increase in mass of X due to reaction = (290 — 122)
=168

Number of —OH group present in (X) = 168 _ 4.

42
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65. The correct stability order
diazonium salts is

of the following

' i |
N,Cl N,Cl NyCl
OCH, NO, CN
@) ®) © D)

(1) A>C>D>B
(3) A>B>C>D

(2) c>D>B>A
4 c>A>D>B
Answer (1)

Sol. Diazonium ion is stabilized by +M effect and
destabilised by —M effect.

Stability of (A) increased due to +M effect of
—O-CHs group.

Stability of (B) and (D) decreased due to
—M effect of -NO2 and —CN group.

(B) is less stable than (D) due to stronger
—M effect of -NOz2 group in respect of —CN group.

Order of stabilty A>C>D>B

66. Consider three metal chlorides x, y and z, where x
is water soluble at room temperature, y is sparingly
soluble in water at room temperature and z is
soluble in hot water. x, y and z are respectively

(1) CuCl,,AgCl and PbCl,

(2) MgCl,,AgCl and AICl3

(3) AICI5,PbCl, and BaCl,

(4) AgClHg,Cl, and PbCl,
Answer (1)

Sol. CuClz is soluble in water at room temperature.

AgCl is sparingly soluble
temperature.

in water at room

PbClz is soluble in hot water, while partially soluble
at room temperature.

So, x is CuClg, y is AgCl, z is PbClz

@
Aakash

67. Given below are two statements:
Statement I: K >Mg > Al >B is the correct order
in terms of metallic character.

Statement IlI: Atomic radius is always greater than
the ionic radius for any element.

In the light of the above statements, choose the
correct answer from the options given below

(1) Statement | is false but Statement Il is true

(2) Statement | is true but Statement Il is false

(3) Both Statement | and Statement Il are true

(4) Both Statement | and Statement Il are false
Answer (2)

Sol. I. Metallic character decreases on moving left to

right in group, while it increases on moving
down the group. So given order of metallic
character (K > Mg > Al > B) is correct. It is
correct statement.

Il.  Atomic radius is greater than ionic radius of
cations, while it is not true for anions. So, it is
incorrect statement.

68. A — D is an endothermic reaction occurring in
three steps'(elementary).

() A>B AH, =+ve
(i) B—>C AH, =-
(i) C—>D AH, =—

Which of the following graphs between potential
energy (y-axis) vs reaction coordinate (x-axis)
correctly represents the reaction profile of A — D?
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Y Choose the correct answer from the options given
below:
(1) A/B,CandD
) (2) A, B and C Only
2 (3) Aand B Only
_[\/ . (4) B, C and D Only
y Answer (2)
Sol. On | atom IF3 have 3o bond pair and 2 lone pair, so
it is sp3d hybrid and T-shaped.
On | atom IFs have 5¢ bond pair and 1 lone pair, so
it is sp3d? hybrid and square pyramidal.
) N On | atom IF7 have 7c bond pair and zero lone pair,
so it is sp3d® hybrid and pentagonal bipyramidal in
x shape.
Y On Cl atom CIO, have 4c bond pair and zero lone
pair, so it is sp® hybrid and tetrahedral.
So, A, B and C are correct.
(@) 70. Consider a mixture 'X' which is made by dissolving
0.4 mol of [Co(NH3)sSO4]Br and 0.4 mol of
[Co(NH3)sBr]SO4 in water to make 4 L of solution.
X When 2 L of mixture 'X' is allowed to react with
Answer (3) excess of AgNOs, it forms precipitate 'Y'. The rest

2 L of mixture 'X' reacts with excess BaCl. to form
precipitate 'Z'. Which of the following statements is
CORRECT?

(1) 0.1 mol of ' Y " is formed.

Sol. If potential energy of product at any step is less than
that of reactant, then that step/reaction is
exothermic, and vice-versa.

Anr = Hproduct Hreactant

(2) 0.2mol of" Z "is formed.
So, the process A — B is endothermic, B —» C is (3) 0.4 mol of' Z ' is formed.
exothermic and C — D is exothermic in graph 3. (4) 'Y 'is BaSO, and'Z"'is AgBr.

69. Among the following, the CORRECT combinations Answer (2)
are
. . . 0.4x1
A. IF, - T -shaped (spd?) Sol. Molarity of Br-in solution = =0.1
B. IF; — Square pyramidal (sp3d?
5 = Square py (sp°%) Molarity of SO2" in solution = 241 _ 0.1

C. IF; > Pentagonal bipyramidal (sp3d?®)
mol of Br-in 2L of solution 'X'=0.1 x 2=0.2
D. CIO, — Square planar (sp2d)

mol of SO2~ in 2L of solution 'X' = 0.1 x 2= 0.2
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AgNO; +Br —— AgBr+NOg
s

BaCl, + SO ——BaSO0,
o

mol of AgBr (Y) = mol of Br—=0.2
mol of BaSO,(Z) = mol of SOF” =0.2

'Y'is AgBr and 'Z' is BaSOa.

SECTION -B

Numerical Value Type Questions: This section
contains 5 Numerical based questions. The answer to
each question should be rounded-off to the nearest
integer.

71. In Dumas method for estimation of nitrogen, 0.50 g
of an organic compound gave 70 mL of nitrogen
collected at 300 K and 715 mm pressure. The
percentage of nitrogen in the organic compound is

%.

(Aqueous tension at 300 K is 15 mm).
Answer (15)
Sol. mol of N2 =

715
ﬂ ( ) (70x1073)

RT 0.0821 x 300
Mass of nitrogen collected
= 0.00267 x 28 = 0.0749 g
% of N in organic compound =

0.0749%x100
0.5

=0.00267

=14.97 =15

72. The hydrogen spectrum consists of several spectral
lines in Lyman series (L1, L2, Ls....; L1 has lowest
energy among Lyman series). Similarly it consists
of several spectral lines in Balmer series (B1, B2,
Bs...; B1 has lowest energy among Balmer lines).
The energy of L+ is x times the energy of B1. The
value of x is x 101, (Nearest integer)

Answer (54)

@
Aakash
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Sol. For lowest energy spectral line in Lyman series of
hydrogen,Z=1,n1=1,n2=2.

Energy of
12 12
L1_{( 136)><—} {( 136)x—}_102ev

For lowest energy spectral line in Balmer series of

hydrogen, Z=1,n1=2,n2 = 3.
Energy of
12 1
1_{( -13. 6)><—} {( -13. G)X—} 1.889
Energy of L, _ 10.2 _5.399 ~ 54x10""
Energy of B, 1.889

73. Electricity is passed through an acidic solution of
Cu?* till all the Cu?* was exhausted, leading to the
deposition of 300 mg of Cu metal. However, a
current of 600 mA was continued to pass through
the same solution for another 28 minutes by
keeping the total volume of the solution fixed at
200 mL. The total volume of oxygen evolved at STP
during the entire process is mL. (Nearest
integer)

[Given :

Cu?* (ag)+2e™ — Cu(s)E,q = +0.34V
0,(g)+4H" +4e” — 2H,0E 4 = +1.23V

Molar mass of Cu = 63.54 g mol-'
Molar mass of Oz = 32 g mol-!
Faraday Constant = 96500 C mol-"
Molar volume at STP =22.4 L]
Answer (112)
Sol. Oz gas is produced in both parts of electrolysis-
For Ist Part —
W
Ec

Wo, 300x107°  Wo,
j— =
Eo, (635/2) (32/4)

u

u

= W, =0.0756g
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74.

For II"d Part —

(Sfj (600x1073)x (28 x 60)

WA~ =
Oz 96500

=0.0836g
Total mol of O2 produced

_ 0.0756 +0.0836
32

~ 0.005

Volume of Oz at STP = 0.005 x 22400 = 112 ml
Consider two Group IV metal ions X2* and Y?2*.

A solution containing 0.01 M X2* and 0.01 M Y?* is
saturated with H2S. The pH at which the metal
sulphide YS will form as a precipitate is

(Nearest integer)

(Given: Kg, (XS)=1x107%2 at
25°C,Kgp (YS)=4x107"° at 25°C,
[HoS]=0.1M in solution,

Ka1 xKaz (HoS) =1.0x1072" log2 = 0.30,

log3 = 0.48,log5 = 0.70)

Answer (4)

So

I. HyS — 2H" + 8% K, xK,, =1.0x107%

Concentration of [S2-] to start precipitation of

Ksp(YS) _ 4><10716
[Y2*]  0.01

YS = —4x10"

JEE (Main)-2026 : Phase-1 (24-01-2026)-Morning
+12 ra2-11
For HaS — K, xK_, = HT- 7T

H P x[4x107"]
0.1

1.0x10721 =

[H*T:%xm*s
[H*]:%MO"‘
pH:-long1o4}=4.3z4

75. X and Y are the number of electrons involved,
respectively during the oxidation of I- to |2 and S?-
to S by acidified K2Cr207. The value of X + Y is

Answer (12)

Sol. 3x(2|——>1|2 +2e),

1x (6e +K,Cr0, ——2Cr* |

K,Cr,O, + 61 ——3l, + 2Cr",

n=6—>X=6

3x(s2-—>3+2e)
1 (66 +K,Cr,0; ——2Cr*" |

38% +K,Cr,0, ——3S +2Cr*",
n=6—->Y=6

X+Y=6+6=12

a
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