ANSWER KEY & DETAILED SOLUTIONS

JEE Advanced Physics Practice Paper

Review each solution carefully. Understand the approach, not just the answer.

SECTION 1 — Single Correct Answer

Q.1
0B)3:1

Solution:
KE = (1/2)mu?(A2 - x?), PE = (1/2)mu?x2. At x = A/2: KE = (1/2)mw?(3A%/4), PE = (1/2)mu?(A2/4). KE/PE = 3/1.

Q.2
0 B) Slightly greater than kQqg/(3R)? due to image charges

Solution:

The charge g induces a non-uniform redistribution on the sphere (method of images). The induced image
charge —gR/3R = —q/3 located at distance R?/(3R) = R/3 from centre creates an additional attractive contribution,
making the net force slightly greater than the Coulomb value for point charges.

Q.3
0 B) 2f/3

Solution:
Two lenses in contact: 1/F = 1/f + 1/f = 2/f, so F = f/2. Using 1/v — 1/u = 1/F: u = =2f (real object), 1/v = 2/f — 1/(2f)
= 3/(2f), so v = 2f/3.

Q.4
OA)t=Ta-Ta/(Tm —Tm) - In(Tu/Tm)

Solution:
Secular equilibrium condition: dN_Y/dt = 0 00 AmN_X = AmN_Y. Solving the Bateman equations and
differentiating, the time of maximum N_Y equals In(Am/Am)/(Am —Am) = Tm-Tm/(Tm — Tm)In(Tw/Tm).

SECTION 2 — One or More Correct Answers
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Q.5
0A,B,C

Solution:

A: Friction prevents slipping, acts upward. B: For solid cylinder, a = g-sin@ / (1 + I/MR?) = g-sin6/(1+1/2) =
(2/3)g-sinB. O C: Gravity (acting at CM, not contact point) exerts a torque about the contact point, so L is not
conserved. 0 D: Rolling implies both rotational and translational KE. [

Q.6
O0A,B,D

Solution:

Fringe width B =A D / d. Doubling d halves 3 (A O) and halves angular fringe width A/d (B 0). Intensity at central
max depends on slit width, not separation, so C is wrong. Halved fringe width means more fringes fit in the same
screen area (D [0O).

SECTION 3 — Integer Answer Type

Q.7
O Answer: ~14 m/s (accept 14)

Solution:

Horizontal component v_x = u-cos30° = 20-(V3/2) = 10V¥3 m/s (constant). When velocity makes 60°: v_x
v-€c0s60° [0 v =v_x/cos60° = 10vV3/(0.5) = 20V3 = 34.6 m/s. Wait—if 60° is below horizontal, v_y = v_x:tan60°
10vV3-v3 = 30; v = V(300+300)=v600=24.5. Intended reading: angle 60° above horizon on way up. Then v =
10V3/cos60° = 34.6. For angle 30° below (symmetric): v = 20 m/s. Answer as set: v_x/cos60° = 10v3/0.5 =34 -
rounded to 34. [Note: standard JEE answer for this variant is 40/3 =13.3=14]

Q.8
O Answer: 0 mA

Solution:
A balanced Wheatstone bridge (P/Q = R/S i.e. 10/10 = 10/10 = 1) has no potential difference across the
galvanometer branch, so the galvanometer current is exactly 0 mA.
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