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ANSWER SHEET — Final Numerical Answers Only
PHY102 : Physics II — Final Examination, Summer-2026

Question 2 (a) — Radius of 3rd Bohr orbit of Hydrogen

r
3
 = 4.76 × 10−10 m (≈ 4.76 Å)

Question 3 (a) — Calcium (Ca-40) Nucleus

Mass defect, ∆m = 0.3582 amu

Binding energy = 333.5 MeV = 3.335 × 108 eV = 5.343 × 10−11 J

Binding energy per nucleon = 8.34 MeV/nucleon

(Using M(Ca-40) = 39.962591 amu)

Question 3 (b) — Radioactive Elements A, B, C, D

(i) Mean life of D, τ
D

 = 2.5 days

(ii) No — time for 77% decay is NOT the same for all four elements.

t
A
 = 11.76 days, t

B
 = 7.35 days, t

C
 = 4.90 days, t

D
 = 3.67 days

(iii) Ascending order of mean lives: τ
D

 < τ
C

 < τ
B
 < τ

A
 (2.5 d < 3.33 d < 5 d < 8 d)

Question 3 (c) — Spacecraft

(i) Lorentz factor, γ = 1.25

(ii) Contracted length, L = 2.0 km

(iii) Relativistic mass, m = 1.0 × 105 kg

(iv) New relativistic mass, m′ = 1.333 × 105 kg

Question 3 (d) — Compton Scattering

Scattered photon frequency, ν′ = 4.159 × 1019 Hz

Question 3 (e) — Hydrogen Atom (Bohr Model)

(i) Principal quantum number, n = 40

(ii) Energy of electron, E
n
 = −8.5 × 10−3 eV
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