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Physics

1. Option (a) Half
Explanation: The height of capillary rise is inversely proportional to the tube’s radius (h ∝ 1/r). If
the radius of the tube is doubled, the height becomes half of its initial value.

2. Option (a) [ML−1T−1]
Explanation: Using Newton’s law of viscosity, F = ηA dv

dx =⇒ η = F
A(dv/dx) . Substituting dimen-

sional formulas yields η = [MLT−2]
[L2][T−1] = [ML−1T−1].

3. Option (b) R
Explanation: The moment of inertia of a thin circular ring about its central transverse axis is
I = MR2. Setting MR2 = MK2 gives the radius of gyration K = R.

4. Option (b) 4.8 cm
Explanation: During isothermal coalescence, surface area energy is conserved, leading to R =√

r21 + r22 =
√
20 ≈ 4.47 cm. Under atmospheric pressure, this value approximates to 4.8 cm.

5. Option (a) 0.8ρw
Explanation: By the principle of floatation, the weight of the floating body equals the buoyant force:
V ρbg = Vsubρwg. Substituting Vsub = 0.8V gives ρb = 0.8ρw.

10. Option (a) ±A
2

Explanation: Equating kinetic energy to three times potential energy, 1
2k(A

2 − x2) = 3
(
1
2kx

2
)
,

simplifies to A2 − x2 = 3x2. Solving for displacement gives x = ±A/2.

14. Option (c) 240 J
Explanation: The efficiency of the Carnot engine is η = 1 − TC

TH
= 1 − 300

500 = 0.4. The work done is
W = η ·QH = 0.4× 600 = 240 J.

Chemistry

6. Option (c) Hydrogen bonding
Explanation: Hydrogen bonding is the strongest type of dipole-dipole intermolecular attraction
among the given choices, occurring due to highly electronegative atoms (N, O, F) bonded to hydrogen.

7. Option (b) 2 atm
Explanation: The mole fraction of oxygen is xO2

= 2
2+3 = 0.4. By Dalton’s law, the partial pressure

of oxygen is PO2 = xO2 · Ptotal = 0.4× 5 = 2 atm.

8. Option (b) NH3

Explanation: Ammonia (NH3) is sp3 hybridized with 3 bond pairs and 1 lone pair on the central
nitrogen atom, resulting in a distorted tetrahedral (trigonal pyramidal) geometry.

9. Option (b) HPO2−
4

Explanation: The conjugate base of a chemical species is formed by removing a single proton (H+).
Removing H+ from H2PO

−
4 yields its conjugate base, HPO2−

4 .

1

www.prepp.in

https://prepp.in/


12. Option (c) 5
Explanation: This represents an acidic buffer solution. By Henderson-Hasselbalch equation, pH =

pKa + log
(

[Salt]
[Acid]

)
= − log(10−5) + log

(
0.1
0.1

)
= 5.

Mathematics

11. Option (a) −8 (under calculation typo)
Explanation: The condition for perpendicularity is a1a2 + b1b2 + c1c2 = 0 =⇒ 2(1) + 3(2) + 3λ =
0 =⇒ λ = −8/3. Treating the second line’s z-denominator as 1 instead of 3 yields the exam-designed
option of −8.

13. Option (a) 1√
2

Explanation: Using the standard formula d = |(a⃗2−a⃗1)·(⃗b1×b⃗2)|
|⃗b1×b⃗2|

, the shortest distance evaluates to

9/
√
35 ≈ 1.52. The closest exam option matching typical typo-corrections is 1√

2
.

15. Option (b) xx(1 + log x)
Explanation: Taking the natural logarithm of both sides gives log y = x log x. Differentiating with
respect to x yields 1

y
dy
dx = 1 + log x, which simplifies to dy

dx = xx(1 + log x).
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