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Question bank three 

Capacitors and dielectrics 

Question 1.  

Find the equivalent capacitance for the combination of capacitors 

shown in Figure below  

 

Capacitor connected in series and parallel (mixed) 

Solution:  
Since C

1 
and C

2 
are connected in parallel, their equivalent capacitance 

C
12 

is given by  

𝐶12 = 𝐶1 + 𝐶2  

 

Now capacitor C
12 

is in series with C
3
, So, the equivalent capacitance 

C
123 

is given by 

1

𝐶123
=

1

𝐶1
+

1

𝐶2
 

𝐶123 =
𝐶12 𝐶3

𝐶12 + 𝐶3
=

 𝐶1 +𝐶2 𝐶3 

𝐶1 +𝐶2 + 𝐶3 
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Question 2 a parallel plate capacitor of capacitance 4μF carries a 

charge of 600 μC. What is the potential difference between the plates 

of the capacitor? 

Solution:  

∆𝑽 =
Q

C
         THUS 

∆𝑽 =
𝟔𝟎𝟎μC

4 μF
= 𝟏𝟓 𝑽  

 

Question 3 a parallel plate capacitor has an area of 40 cm* 50 cm and 

plates separated by 1cm.  

a. What is the capacitance of this capacitor in unit of farad?  

b. If it has a charge of 3.6*10
-3

 C, what is the potential difference 

across the capacitor? 

Solution:  

a.                           𝑪 =
𝜺𝟎𝑨

𝒅
 

𝑪 =
  𝟖. 𝟖𝟓 ∗ 𝟏𝟎−𝟏𝟐 𝑭

𝒎
   𝟎. 𝟒𝒎  𝟎. 𝟓𝒎  

𝟎. 𝟎𝟏𝒎
= 𝟏𝟖 ∗ 𝟏𝟎−𝟏𝟏𝑭

= 𝟏𝟖𝟎𝒑𝑭 

b.                                 ∆𝑽 =
Q

C
=

3.6∗10−3C

18∗10−11  F
= 2 ∗ 107  Volts 

Question 4 two capacitors 𝐶1 and 𝐶2 are connected in series, find: 

a. The equivalent capacitance  b. the total charge  c. the charge on 

each capacitor and d. the voltage across each capacitor.  

Solution:  

a. 
1

𝐶𝑒𝑞
=

1

𝐶1
+

1

𝐶2
 

1

𝐶𝑒𝑞
=

1

3
+

1

6
=

3

6
      ,      𝐶𝑒𝑞 = 2𝜇𝐹 
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b. 𝑄𝑡 = 𝐶𝑒𝑞  ∆𝑽 =  2𝜇𝐹  12𝑉 = 24𝜇𝐶 

c. Since the charge on each capacitor in a series circuit is equal to 

the total charge,  

       𝑄𝑡 = 𝑄1 = 𝑄2 

d. 𝑄1 = 𝐶1  ∆𝑽1,   24𝜇𝐶 = 2𝜇𝐹 ∆𝑽1   →→ ∆𝑽1 = 8𝑉 

𝑄2 = 𝐶2  ∆𝑽2 ,   24𝜇𝐶 = 6𝜇𝐹 ∆𝑽2 →→ ∆𝑽2 = 4𝑉 

 

Question 5 two capacitors 𝐶1 = 1𝜇𝐹 and 𝐶2 = 2𝜇𝐹 are connected in 

parallel, find: 

a. The equivalent capacitance  b. the total charge  c. potential 

difference across  each capacitor and d. the charge on each 

capacitor. 

Solution:  

a. 𝐶𝑒𝑞 = 𝐶1 + 𝐶2 

𝐶𝑒𝑞 = 1 + 2 = 3𝜇𝐹 

b. 𝑄𝑡 = 𝐶𝑒𝑞  ∆𝑽 

𝑄𝑡 =  3𝜇𝐹  12𝑉 = 36𝜇𝐶 

 

c. In parallel connection the potential difference  across each 

capacitor is equal to the total potential difference of the circuit. 

So, 

∆𝑽𝑡 = ∆𝑽1 = ∆𝑽2 = 12𝑉  

d. 𝑄 = 𝐶 ∆𝑽 

 𝑄1 = 𝐶1  ∆𝑽1 = 1 ∗ 12 = 12𝜇𝐶                         𝑄2 = 𝐶2  ∆𝑽2 = 2 ∗
12 = 24𝜇𝐶 

𝑄𝑡 = 𝑄1 + 𝑄2 = 12 + 24 = 36 𝜇𝐶 

 

 



4 
 

Question 6 

 

Solution: 

 

Question 7 

 

 


