
diuqbank.com | Shared by Aftab Hosen

  

SOLVED 
 



diuqbank.com | Shared by Aftab Hosen

For more questions: https://diuqbank.com | Uploader: Shaker Abdullah 



diuqbank.com | Shared by Aftab Hosen

Answer Sheet (Attached) – Solutions to Mathematical/Numerical 

Questions 

Course Code: PHY102  |  Course Title: Physics II  |  Midterm Examination, Summer 2026  |  Question No. 3 

Answer to Q.3(a): 

Given: Number of turns N = 20, Current I = 60 mA = 0.06 A. The diameter as printed (8 µm) is not physically 

consistent with a laboratory coil; it is taken here as 8 cm = 0.08 m (a reasonable laboratory-scale value), so 

radius r = 0.04 m. 

Formula: B = µ N I / (2r) 
0 

Substituting: B = (4π × 10-7 × 20 × 0.06) / (2 × 0.04) 

B = (1.2566 × 10-6 × 20 × 0.06) / 0.08 = 1.508 × 10-6 / 0.08 

∴ B = 1.885 × 10-5 T ≈ 18.85 µT (directed along the axis of the coil) 

Answer to Q.3(b): Given: Equilateral triangle ABC, side r = 3 m. Q = +250 C at A. Later Q = -250 C is 

placed at B. Use k = 

 A B 

1/(4πε ) = 9 × 109 N·m2/C2. 
0 

(i) Potential at C (only Q at A): 

V = kQ /r = (9 × 109 × 250) / 3 
 C A 

∴ V = 7.5 × 1011 V 
C 

(ii) Change of field intensity at C before and after placing charge at B: Before (only 

A): E = kQ /r2 = (9 × 109 × 250)/32 = 2.5 × 1011 N/C, directed along A→C. 

A A 

After placing -250 C at B: E = k|Q |/r2 = 2.5 × 1011 N/C, directed along C→B (towards the negative charge). 
B B 

Since ∆ABC is equilateral, the angle between E (along A→C) and E (along C→B) is 180° - 60° = 120°. 
 A B 

Resultant: E  = √(E 2 + E 2 + 2E E cos120°) net A

 B A B 

Since E = E = E = 2.5 × 1011 N/C and cos120° = -0.5: 
 A B 

E = √(E2 + E2 - E2) = √(E2) = E = 2.5 × 1011 N/C net 

∴ Verification: the magnitude of the resultant field intensity at C is unchanged (2.5 × 1011 N/C), but 

its direction rotates by 60° (bisecting the 120° angle between E and E ) after placing the charge at 

 A B 

B. 

Answer to Q.3(c): Given: A = 0.06 m2, d = 0.003 m, V = 80 V, ε 

= 8.854 × 10-12 F/m. 

0 

(i) Capacitance: 

C = ε A/d = (8.854 × 10-12 × 0.06) / 0.003 0 

∴ C = 1.7708 × 10-10 F ≈ 177.08 pF 

(ii) Energy stored: 

U = ½CV2 = ½ × 1.7708 × 10-10 × (80)2 
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U = ½ × 1.7708 × 10-10 × 6400 = ½ × 1.1333 × 10-6 

∴ U = 5.667 × 10-7 J ≈ 0.567 µJ 

Answer to Q.3(d): Given: Shunt resistance S = 2 Ω, Galvanometer resistance G = 98 Ω, current 

through shunt I = 4.9 A. 

S 

Since the shunt is connected in parallel with the galvanometer, the potential difference across both is equal: I 

G = I S ⇒ I = I S / G = (4.9 × 2) / 98 = 9.8 / 98 g S g S 

I = 0.1 A g 

Total current: I = I + I = 0.1 + 4.9 
 g S 

∴ I = 5.0 A 

Note: Only the numerical questions 3(a)-3(d) are solved above, in red, as requested. Theory questions (1, 2, and the explanatory 

portions of Q.3) are left unanswered. In 3(a), the coil diameter printed in the original scan (8 µm) was interpreted as 8 cm for a 

physically meaningful result; this assumption is stated explicitly above. 


