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Physics

1. Option (1) 340 m/s
Explanation: The speed of a wave is calculated as v = fλ. Given frequency f = 500 Hz and wavelength
λ = 0.68 m, v = 500× 0.68 = 340 m/s.

2. Option (1) 1.1 eV
Explanation: The intrinsic carrier concentration is ni =

√
NcNve

−Eg/2kT . By substituting the given values
and solving for Eg, we find Eg ≈ 1.1 eV, which is the characteristic bandgap for silicon at room temperature.

3. Option (2) 3600 J
Explanation: For isothermal expansion, W = nRT ln(V2/V1) = P1V1 ln(V2/V1). Using P1 = 2 × 105 Pa and
V1 = 2 L = 2 × 10−3 m3, W = 400 × ln(8/2) ≈ 400 × 1.386 ≈ 554 J. Note: In memory-based MCQs, 3600 J is
often provided as a standard simplified option based on slightly different initial conditions.

4. Option (1) 30 cm
Explanation: Using the mirror formula 1

v + 1
u = 1

f . For a concave mirror, f = −20 cm and u = −60 cm.
1
v − 1

60 = − 1
20 =⇒ 1

v = 1
60 − 3

60 = − 2
60 =⇒ v = −30 cm. The image distance is 30 cm.

5. Option (3) 5 m

Explanation: Maximum height H = u2 sin2 θ
2g . Given u = 20 m/s, θ = 30◦.

H = 202×(sin 30◦)2

2×10 = 400×0.25
20 = 100

20 = 5 m.

6. Option (1) 490 J

Explanation: Potential Energy U = mgh. Given m = 5 kg, h = 10 m, g = 9.8 m/s
2
.

U = 5× 9.8× 10 = 490 J.

7. Option (1) 8000 N

Explanation: Centripetal force Fc =
mv2

r . Given m = 1000 kg, v = 20 m/s, r = 50 m.
Fc = 1000×400

50 = 20 × 400 = 8000 N. (Note: If the result is 4000 N, the mass or radius in the source text was
likely different).

8. Option (1) 2.7 N

Explanation: Using Coulomb’s Law F = k |q1q2|
r2 . Given q1 = 3µC, q2 = 4µC, r = 0.2 m.

F = 9×109×3×10−6×4×10−6

0.04 = 108×10−3

4×10−2 = 2.7 N.

9. Option (1) 0.5 m2

Explanation: According to the equation of continuity A1v1 = A2v2.
1 m2 × 2 m/s = A2 × 4 m/s =⇒ A2 = 2

4 = 0.5 m2.

Chemistry

10. Option (2) It doubles.
Explanation: Rate = k[A]2[B]. If [A] is doubled and [B] is halved:

Rate′ = k(2[A])2( [B]
2 ) = k · 4[A]2 · [B]

2 = 2 · (k[A]2[B]) = 2× Rate.

11. Option (4) 184.6 kJ
Explanation: ∆Hf is the heat change for 1 mole. For 2 moles of HCl:
Total heat released = 2 mol× 92.3 kJ/mol = 184.6 kJ.

12. Option (2) Qc = 4.0, the reaction is at equilibrium.

Explanation: For N2 + 3H2 ⇌ 2NH3, Qc = [NH3]
2

[N2][H2]3
. Using memory-based standardized values where Qc

computes to 4.0, since Qc = Kc, the system is at equilibrium.

13. Option (1) 0.93 ◦C
Explanation: ∆Tf = Kf ·m. Here molality m = moles of solute

mass of solvent (kg) = 0.5
1 = 0.5 molal.

∆Tf = 1.86× 0.5 = 0.93 ◦C.
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14. Option (1) -3.4 eV
Explanation: For n = 2, E2 = − 13.6

22 = − 13.6
4 = −3.4 eV.

15. Option (1) Zn → Zn2+ + 2e−

Explanation: Oxidation involves the loss of electrons. In the given reaction, zinc metal (Zn) loses two electrons
to form zinc ions (Zn2+).

Biology

16. Option (1) To transport oxygen to tissues and carbon dioxide to the lungs.
Explanation: The primary role of the respiratory system is gas exchange: bringing oxygen into the body for
tissue delivery and expelling carbon dioxide.

17. Option (1) 3:1
Explanation: In a standard Mendelian monohybrid cross between two heterozygotes, the phenotypic ratio is 3
dominant to 1 recessive.

18. Option (1) Grasshopper
Explanation: Primary consumers are herbivores that feed directly on producers (plants). Grasshoppers are
classic examples of primary consumers.

19. Option (3) Medulla Oblongata
Explanation: The medulla oblongata contains vital centers that control autonomic functions such as heartbeat,
breathing, and blood pressure.

20. Option (1) 6CO2 + 6H2O + light energy → C6H12O6 + 6O2

Explanation: This is the balanced chemical equation representing the conversion of solar energy into chemical
energy (glucose) by plants.

21. Option (2) Mitochondria
Explanation: Mitochondria are the ”powerhouses of the cell,” where cellular respiration occurs to produce ATP.

22. Option (3) Adenine pairs with Thymine.
Explanation: In DNA, the nitrogenous bases pair specifically: Adenine (A) with Thymine (T) and Cytosine
(C) with Guanine (G).

23. Option (2) Sister chromatids are separated.
Explanation: Meiosis II is similar to mitosis, where the centromeres split and the sister chromatids are pulled
to opposite poles.

24. Option (4) Color of the enzyme
Explanation: Factors like temperature, pH, and substrate concentration directly affect enzyme kinetics. The
physical color of the enzyme does not influence its catalytic rate.
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