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 H3 Physics Topic 5 - Capacitors and Inductors (Non-Oscillatory) 
 
Name: ____________________________________________  Class: ______________ 
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2. 

 

  

Q2: 
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(c)(i) Slab accelerates to the right, further into capacitor, which decreases EPE. By PCE, 
slab gains KE 
 
(ii) Max KE is when x = L as EPE will be at minimum. For x > L, EPE rises again due to 
symmetry of capacitor geometry. 
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(iii) when x > L, slab is attracted back into capacitor. motion is repeated, so slab oscillates 
about vertical axis of symmetry of capacitor. 
 

electric 
potential 
energy 

x 
L 

0 

  

  



 

Page 5 of 15 

9814 (2025) H3 Physics 
H305 Capacitors and Inductors (Non-Oscillatory) - Tutorial 

3. 

 

 
 

Q3: 
(a) In a.c., the parallel plates of a capacitor are being charged and discharged periodically. 
Current is allowed to flow in alternate directions periodically. Hence, the bulb always lights 
up (there is always electrical energy being converted into heat and light).  
 
In d.c., current stops flowing once the p.d. across the parallel plates of a capacitor is equal 
to the e.m.f.. The brief glow is from the non-steady flow of current during the charging 
process of the capacitor. There is no continuous flow of electrical current, hence the bulb 
does not always light up. 
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(b)(i) by Kirchoff’s 2nd law: 

 dt

d 0
d

d
d

R CE

Q R
C

E
t

V V

R
C

R
t

= +



= + = +

=

 =
 

∫ II I
( )

( )1

l

11 d  d

ln 1 n 

e

when 0, 0 so 

d
d

/ RC t

C R C

t

/ RC t k

k

t V

C

E V V

Ct

R

−

=

= − +

=

= =

+

−

= +

∫ ∫I
I

I

I

I+R II ( )

0

1

 and 

e / RC t

R

E

E
R

−

=

 =  
 

I

I

 

 
 
(ii) 

 

( ) ( )

( ) ( )( ) ( )( )
( )( ) ( )( )

( ) ( )( ) ( )( )

2 2
2

1 1

2
1 1

2
1 1

battery

iii          e

iv          e e

e e

v    e e

1

 

/ RC tR
R

/ RC t / RC t
C C

/ RC t / RC t

/ RC t / RC t

V

P

E
R

V

P
R

EP E E
R

E
R

E EE
R

E
R

−

− −

− −

− −

 
=  

 

 = −  
 

− 
 

  =  

=

=

=

   
=


=

I

I

 

 
 
 
 
 

V 

t 

5τ 

0 

E  

VR 

VC 



 

Page 7 of 15 

9814 (2025) H3 Physics 
H305 Capacitors and Inductors (Non-Oscillatory) - Tutorial 

4. 

 
Q4: 
(a) Charges of a single polarity are on conductors surface and charges of the opposite 
polarity can be regarded to be at infinity distance away. 
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6. 

 
 

Q6: 

 
Consider only the region between the 2 wires of length L, the magnetic flux Φ 
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7a     7b 
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Q9: 

 
 
 
 
 



 

Page 15 of 15 

9814 (2025) H3 Physics 
H305 Capacitors and Inductors (Non-Oscillatory) - Tutorial 

 

 
 
 
 
 
 
 


