JEE Advanced 2026 Paper 2 - Physics Solutions

Section 1: Single Correct Option Type
Q.1

We first determine the resistance R of the metal wire.

The conductivity o = 2 x 108 mho m™!.

L 100 100
oA~ (2x108)(0.5 x 1076) ~ 102

The total resistance in the circuit is Regq = R+7r=1+1=2 (.
The current I = R%q = % =1A.

Next, we calculate the number density of conduction electrons (n). Since there is one
conduction electron per atom, n equals the number of atoms per unit volume:

Density 6.35 x 10° ’s ” ,
" Atomic Mass X NA 63.5 x 10-3 X ( X ) X elec rons/m

The drift velocity vq is given by I = neAuvy:

I 1 1
 neA (6 x 1028)(1.6 x 10-19)(0.5 x 10-6) 4.8 x 103

Vg m/s

Converting to mm/s:
1000

= 1800 mm/s ~ 0.208 mm/s

Vd

Correct Option: (C)

Q.2

The rate of change of the number of active nuclei N is governed by the production rate o and

the decay rate AN:
dN

— =a—- AN
at
Solving this linear differential equation with N(0) = 0 gives:
N(t) = 51—

The decay rate (activity) is AN (t) = a(1 — e™?).
Since each decay produces energy Ej, the power (rate of heat production) is:

P = AN(t)Ey = aFEy(1 — e M)

The rate of increase in temperature of the liquid is related to power by P = ms‘%:
dr E
2020
dt ms



Correct Option: (A)

Q.3
For a thin prism, the angle of minimum deviation is D,, = (n—1)A. To minimize D,,, we must
minimize the refractive index n(\).
Given n(A) = aX + %, we differentiate to find the minimum:

dn 20

dn_ ., _28 3 _ 26 _ 2(0.09)
dx A3

min = 3 = 0.064 pm?
Amin = 0.4 pm
Substituting this back to find the minimum refractive index:

0.096 0.096

Amin) = 3(0.4 — 124 2 =1.2406=18
n(min) = 3(0-4) + 5753 016 *

The minimum angle of deviation is:
Dy, =(1.8—-1)x6°=0.8x6°=4.8°

Correct Option: (B)

Q.4
The effective potential for the particle is Veg(r) = V (r) + L

2mr? "
Given F(r) = —T%, the potential is V (r) = —£.

k 12
Verr(r) = Ty + 2mr2

For a circular orbit of radius rg, the effective force is zero:

AVeg k 12 12
dr 3 * mrd "
. . . L 2 VZi(ro)
The frequency of small radial oscillations is given by w* = ~<-

2k 312 1 12 1 k
" =+ —=—=|-2k+3— | = S(—-2k+3k)= =
eir(70) s + mra 13 < + mro> 7’3< +3k) 3

O S S
S omrd m(2/mk)? I8

l3

The time period T = %’T =2T .
Correct Option: (A)

Section 2: Multiple Correct Options Type
Q.5

¢ (A) TRUE: For both prisms at minimum deviation, the internal ray is horizontal, ren-
dering the angle of incidence equal to the angle of emergence (i = e). Due to horizontal
symmetry with the flat mirror M, i3 = e;. This means the emergence angle from prism 1
equals the incidence angle at prism 2. Consequently, i1 = es. Applying Snell’s law at the

boundary for both gives 72 = :EEQ;? 3;




e (B) FALSE: The condition is = e; dictates the relationship, but e; only equals i; if
prism 1 is also at minimum deviation, which isn’t guaranteed here.

e (C) FALSE: The geometric angle 6 bounded by the extended incident and emergent
facets is § = A1 + Ao, which contradicts the proposed formula algebraically.

e (D) TRUE: If prism 1 is at minimum deviation, e; = i1, and Snell’s Law states sin(i;) =
ny sin(A;/2). Because of mirror reflection symmetry, iy strictly equals ep, thus sin(iz) =
ny sin(A;/2) is always true.

Correct Options: (A), (D)

Q.6
From ¢ = 0 to 0.2 s, the particle is under E = ¢ V/m and § = —10) m/s2. q/m =1 C/kg.
Acceleration @ = 1¢ — 10j.
Att=02s:
7= (i+25) + (1i — 10§)(0.2) = 1.2 m/s
Att>0.2s, Eisoff, and B = 6k T is on. The velocity is solely in the x-direction (v, = 1.2 m/s).

The magnetic force acts in the XZ plane, producing circular motion of radius R = q§7m =

% =0.2m =20 cm. (C) is TRUE.
(Sravity continues to act in the y-direction. Since v, = 0 at ¢t = 0.2, the y-position for ¢ > 0.2
is y(t) = 0.2 — $(10)(t — 0.2)2.

e Att=0.3s,y=19.5cm. (A) is FALSE.
e At t =0.4s, y =0 m. The particle hits the XZ plane. (B) and (D) are FALSE.

Correct Option: (C)

Q.7
Equating potentials: Kol _ Emal ro = |mlry.

1 T9
Squaring and expanding terms for points (a,b) and (ma,mb) gives the locus equation:

2 2ma . 2mb _ 0
Y1t T 1Y T
This represents a circle centered at < ] mm—fl) with radius R = %\/ a? + b2.
e (A) If m = —1, the original relation r; = r9 forms a perpendicular bisector line ax+by = 0.
(TRUE)

o (B) If m =2, center is (22, 2) and R = 2Va? +b2. (TRUE)
e (C) If m = —2, center is (2a,2b) and R = 2v/a? + b>. (TRUE)
e (D) If m = —3, the locus is a circle, not a straight line. (FALSE)

Correct Options: (A), (B), (C)

Q.8

e (A) The forces are +¢Ej and —¢Ej, which sum to zero. The center of mass does not
translate. (FALSE)



e (B) Work-Energy Theorem: AK = —AU = Ky = qdEsinf;. Given wy = \/%Z—E,

Kp=1 (deZ) (%) = daE. Equating gives sinfy =1/2 = 0y = 7/6. (TRUE)

e (C) For 0y = /3, AK = qdEsin(n/3) = ?qu, not 2v/3¢Fd. (FALSE)

e (D) Once the field is turned off at t¢, the net torque becomes zero. The dipole will rotate
with constant angular velocity thereafter. (TRUE)

Correct Options: (B), (D)

Q.9

-1
e State a to b (Adiabatic Compression): T, = T, (%‘;)7 = 300(3)%/3 = 300(2.08) =

624 K. Change in internal energy AU, = nC,AT = 10 x %R x (624 — 300) = 4860R.
(B) is TRUE.
Pressure P, = P,(3)%/3 =1 x 3 x 2.08 = 6.24 atm. (D) is FALSE.

e Net Process: The initial state is 300 K and final state is 284 K (11°C). AUpet =
nCy(Ty — T,) = 15R(284 — 300) = —240R. (C) is TRUE.

e P-V Diagram: The visual path correctly matches the standard graphical schematic.
(A) is TRUE.

Correct Options: (A), (B), (C)

Section 3: Numerical Value Type

Q.10

Least Count (LC) = O'Eiorgm = 0.005 mm.

Wire-1 (Known): Reading = 0.5 + 42(0.005) = 0.710 mm. Zero Error = 0.710 — 0.650 =
+0.060 mm.

Wire-2 (Unknown): Reading = 1.5 + 95(0.005) = 1.975 mm.

True Diameter d = Reading — Zero Error = 1.975 — 0.060 = 1.915 mm = 1915 pm.

Answer: 1915

Q.11

For the first minimum, A = asin 6.

The fractional error is % = % + cot AS.

Given a = 0.016 mm, Aa = 0.002 mm — % = 0.125.

For the angle: 0 = 2°, A = 40" = % cot OAO ~ % = % ~ 0.333.
Total error = 0.125 4+ 0.333 = 0.458 ~ 0.46.

Answer: 0.46

Q.12
For the reflected ray C'D to be polarized, it must reflect exactly at Brewster’s angle 6p at the

n. — Ny, interface.

tan@B:&:M:\/g — O = 60°
N 4/3

By Snell’s Law for parallel boundaries, nsin @ is constant across all layers. Therefore, ¢ = 60°.
Answer: 60



Q.13
Galvanometer resistance is determined by G = R]?LRI%Q = 6= éﬁl 1 — R =120Q.
In the half-deflection state (key closed), Ry is in parallel with G, giving R, = 2.4 Q.
Total circuit resistance Req = 12+ 2.4 = 14.4 Q).
Current through R; is [ = Rleq = 10 A = 10000 y) A ~ 694.44 mA.

14.4 14.4
Answer: 694.44

Q.14
The quantity \/uo/€o represents the impedance of free space, measuring in Ohms ().
1Q=1kgm?s3 A2
In the new system, M = 5kg, L = 5m,T = 5s,I = 5A.
(M/5)(L/5)* 5352 3125

New Units = —— = 25 New Units

L= T/msa/me = 55 125

Answer: 25

Section 4: Question Stem Numerical Types

Q.15 & Q.16
Using Bernoulli’s equation for a submerged orifice, the eflux velocity is v = 1/2g(h1 — ha).
Let y = hy — ho. The rate of change of the head difference is dy — _9Anole /qy.

dt ACI‘OSS
Integrating gives: VIF = N Mt_

Cross

V10 x 107 x V10
1

ViF=vV2- (500) = V2 — 0.5
Solving yields y ~ 0.5 m (adjusting for velocity differences in chambers).
Therefore, b1 =1+ y/2 = 1.25 m.

Answer Q.15: 1.25

The capacitance functions as series capacitors (air + dielectric) in parallel (chamber 1 +
chamber 2).

15¢q 15¢q
C(t) =
®) 30 — 14h, + 30 — 14ho
Substituting hy = 1.25 and he = 0.75:
15¢g  15¢g
C'(500) o5 + 195 €0 + 0.769¢ 969¢¢

Since difference = (8 — n)eg = 8¢y — C(500), n ~ 1.97.
Answer Q.16: 1.97

Q.17 & Q.18

By conservation of angular momentum about pivot point C:

Linitial = —muvg - (R + R/vV2)k = —100(0.02)(0.2)(1 + 1/v/2) = —0.6828 kg m?/s

A . 3
Liinal = Lparticle+Laisk = mvp(R/V2)k+Icwk = 90(0.02)(0.2/\/§)+5(1)(0.2)2w = 0.2545+0.06w

Equating magnitudes gives w = 15.62 rad/s.
The maximum height of the center of mass occurs when all rotational kinetic energy is converted
to potential energy:

0.03 x (15.62)?

10 =0.73 m

1
Mghmax = §[Cw2 — hmax -

5



Answer Q.17: 0.73

Energy initial K; = $mvg = 100 J.
Energy final K = mv} + Kais = 81 4 7.32 = 88.32 J.
Energy Loss = 100 — 88.32 = 11.68 J.
Answer Q.18: 11.68



