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Capacitance  
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Ex:1 A parallel plate capacitor of plate area 
2Cm40  and separation 2mm is fully 

charged. If the charge on the capacitor is 9nc, then the potential difference between 

the plates is:-  

 a) V250    b) V7.120   c) V8.312    d) V5.508    

 

 

 A =  40  10
4

  m
2
 

 d =  2  10
3

  m 

 Q =  9  10
9

 

 V =  ?? 

 C =  0 
d

A
 

  =  8.85  10
12

 
3

4

102

1040







 

  =  1.77  10
11

 

 V =  
C

Q
=  

11

9

1077.1

109







=  508.5  V 

 

 

 

Ex:2 A capacitor stores an energy of 100 kw.h at a potential deference of V104
. The 

capacitance of the capacitor is:-  

 a) F8         b) F2.7        c) F7.2         d) F8.3    

 

 

 U =  100  1000  3600  J 

  =  3.6  10
8

  J 

 V =  10
4

   V 

 C =   ?? 

 U =  
2

1
 C V

2
 

 C =  
2V

U2
 

  =  
24

8

)10(

106.32 
=  7.2    F 
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Ex:3 If a potential deference of 220 V is applied to a parallel plate capacitor of plate area 

2cm200  and separation 2mm.  

 1) The capacitance of capacitor is:- 

 a) F106 11   b) F105.4 11      c) F104.13 11    d) F1025 11  

 2) The energy stored in the capacitor is:-  

 a) J103 6            b) J105.2 6      c) J105.1 6      d) J1014.8 6   

 

 

 V =  220   V 

 A =  200  10
4

   m
2
 

 d =  3  10
3

  m 

 C =  ?? 

 U =  ?? 

  

(1) C =  0 
d

A
 

  =  8.85  10
12

 
3

2

103

102







 

  =  5.9  10
11

 

  =  6  10
11

    F 

-------------------------------- 

(2) U =   
2

1
 C V

2
 

  =  
2

1
  6  10

11
  (220)

2
 

  =  1.5  10
6

    J 
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Ex:4 A certain air filled parallel-plate capacitor is connected across a 30 V battery. When 

the battery is disconnected and dielectric slab is inserted into and fills the region 

between the plates. The voltage across the plates drops by 16 V. the dielectric 

consultant of slap is:-   

 a) 3           b) 14.2            c) 5.2            d) 8.1   
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Ex:5 A parallel plates capacitor of plate separation 1mm has dielectric strength (maximum 

electric field that it can tolerate) of 20 kv/m the maximum voltage that can be 

applied to it before it breaks down is:-  

 a) V5.17        b) V4.13        c) V20        d) V5.19    

 

 

 

 d =  1  10
3

  m 

 V =?? 

 E =  20  10
3

 

 E =  
d

V
 

 V =  E  d 

  =  20  10
3

  1  10
3

 

  =  20  V 
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Ex:6 The plates of spherical capacitor have radii 38mm and 40 mm.  

 1) The capacitance of this spherical capacitor is: 

 a) PF2     b) PF84.0    c) PF3.0     d) PF5.1   

 2) The plate area of a parallel-plat capacitor with the same plate separation and 

capacitance is:- 

 a) 
2m1       b) 

2m3.0      c) 
2m02.0       d) 

2m2.1    

 

 

 (1) a =  38  10
3

  m 

 b =  40  10
3

  m 

 C =?? 

 C =  
K

1   
ab

ba


 

  =  
9109

1



  
3

6

102

103840






  

  =  8.4  10
11

   F 

  =  0.84   PF 

(2) d =  b    a 

  =  2  10
3

 

 C =  8.4  10
11

 

 A =?? 

 C =  0 
d

A  

 A =  

0

dC


 

  =  
12

311

1085.8

102104.8






  =  0.02  m
2
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Ex: 7 A parallel plate capacitor of plate area 
23m104   and capacitance 36 PF. Is 

charged to a potential difference of 500 V the energy density between the plate's 

capacitor is:-  

 a) 
3m/J5.2        b) 

3m/J13        c) 
3m/J14.1      d) 

3m/J5.1   

 

 

 A =  4  10
3

  m
2 

 C =  36  10
12

  F 

 V =  500    V 

 U =?? 

(1) C =
V

Q           Q =??

(2) E =  
A

Q
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(3) U =  2
0 E

2

1
  

  * C =  0 
d

A
 

 d =  
C

A0  = 

12

311

1085.8

102104.8






  

  =  0.98  10
4

   m 

  * E =  
d

V   =  
4108.9

500


 

               =  5.08  10
5
   V/m 

  * U =  2
0 E

2

1
  

  =  
2

1   8.85  10
12
 (5.08  10

5
)

2
 

  =  1.14    J/m
3
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Ex:8 Two parallel plate of area 2cm100  are given charges of equal magnitude 

C109 17 but opposite signs. The electric field within the dielectric material filling 

the space between the plates is m/V105.1 6  

 1) The dielectric constant is:-  

 a) 8.6            b) 2.4           c) 6.8          d) 22.1  

 2) The magnitude of the charge induced on:-  

 a) c77.0       b) c46.0       c) c89.0     d) c2.1    

 

 

A = 100  10
4

  m
2                

  Q = 9  10
7

  C           E = 1.5  10
6

  V/m 

K =??          Q=  ?? 

𝐸 =
𝑄

𝜀0  𝐾 𝐴
≫ 

(1)    𝐾 =
𝑄

𝜀0 𝐴 𝐸
 

  K= 
2126

7

10108.8105.1

109







= 6.8 

 

(2) Q = Q (1  
K

1
) 

  = 9  10
7

(1 
8.6

1
) 

  = 7.7  10
7

  C = 0.77   C 
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Ex: 9 in the figure  

 1) The equivalent capacitance is:-  

 a) F2         b) F10        c) F15        d) F5  

 2) The voltage (potential difference) across each capacitor is:-  

 a) V5           b) V10         c) V24       d) V30  

 3) The charge on each capacitor is:- 

 a) c240,c120                 b) c120,c240       

 c) c160,c80                   d) c80,c160    

 

 

 C1 = 5  10
6

 F  C2 = 10  10
6

 F  V = 24 V 

 C1 // C2  Ceq  =  C1  + C2  =  5  10
6

 +  10  10
6

  =  15  10
6

 F 

------------------------------------------------------- 

(2)  C1 // C2  V1 = V2 = V = 24 V 

------------------------------------------------------- 

(3) C1 // C2  Q1 = C1  V 

       = 5  10
6

  24 = 1.2  10
4

 C = 120 c 

   Q2 = C2  V 

    = 10  10
6

  24 = 2.4  10
4

 C = 240 c   

 

Solution 

𝐶2 = 10𝜇𝑓

𝐶1 = 5𝜇𝑓
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Ex: 10  in the figure  

 1) The equivalent capacitance is:-  

 a) F3            b) F6          c) F2        d) F9  

 2) The charge on each capacitor is:-  

 a) c12           b) c48         c) c4       d) c3  

 3) The voltage across each capacitor is:- 

 a) V2,V4    b) V8,V16    c) V10,V5    d) V18,V9   

 

 

 C1 = 3  10
6

 F  C2 = 6  10
6

 F  V = 24 V 

(1) C1, C2            Ceq = 

21

21

CC

CC


  =  

)63(10

1063
6

12








  = 2  10
6

 F 

                          Or 

eqC

1
 = 

3

1
 + 

6

1
  =  

6

12 
 = 

6

3
  =  

2

1
 

  

eqC

1
  =  

2

1
                  Ceq = 2  F = 2  10

6
 F 

------------------------------------------------------- 

(2) C1, C2    Q1 = Q2 = Ceq  V 

     =  2  10
6

  24  =  48  10
6

  C = 48 c 

------------------------------------------------------- 

(3) V1 =  

1C

Q
  =  

6

6

103

1048







  = 16 V      & V2 =  

2C

Q
  =  

6

6

106

1048







  = 8 V 

 

series

Solution 

series

(2)

v=24V 

𝐶2 = 6𝜇𝑓𝐶1 = 3𝜇𝑓
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Ex: 11 in the figure shown the equivalent capacitance of the combination of capacitors is:  

 

 

 

 

 

 a) F2        b) F1        c) F86.0        d) F3.1     

 

 

 

 

 

Ceq

Ceq 

  * C2 // C3      C23 =  C2  +  C3  =  3  +  3  =  6  f 

------------------------------------------------------- 

  * C1, C23, C4     

eqC

1
 = 

1C

1
 + 

23C

1
 + 

4C

1
 

   =  
2

1
  +  

6

1
  +  

2

1
 = 

6

7
 

series

Solution 
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C1 
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C2 

C1 

C3 

C4 

3F 

2F 

2F 
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    Ceq =  
7

6
  = 0.86 f 

 

Ex:12 If .V30Vab   the energy stored by the group of capacitors shown in the figure 

is:-  

    F24C   

 

 

 a) mJ5.2             b) mJ4           c) mJ1.5                  d) mJ5.3    

 

 

 C1  =  24f V  =  30  V 

 C2  =  C3  =  C4  =  C5  =  48  f 

 U  =  ?? U  =  
2

1
 Ceq  V

2
 

 

 C2  ,  C3  ,  C4 
C

1


  =  

48

1
 + 

48

1
 + 

48

1
 = 

48

3
  C = 

3

48
 = 16 f 

 

  * C5 // C    C    =  C5 + C = 48 + 16 = 64 f 

  

------------------------------------------------------- 

  *   C1  ,  C     Ceq  =  
6424

6424




  =  17.5 f 

------------------------------------------------------- 

  * U  =  17.5  10
6

  (30)
2

  
2

1
  =  7.9  10

3
  J  =  7.9  mJ 

series

series

1C 

2C 

2C 

  

  2C 

2C 

Solution 

C1 

C3 

C4 

  

  C2 

C5 

 

C1 =24 

  16 F 
C5 =48 

24 

 
64 
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 إذا كان لدينا المكثفان

ووصلناهما كما بالشكل 
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Ex:13 A F30 capacitor charged to 3 V and F40  capacitor charged to 4 V are 

connected to each other   , ,     the charge on the F40 capacitor after the two 

capacitors are connected and reached equilibrium is:-  

 a) C102 5    b) C104.1 4      c) C105.3 11            d) C108.3 4

  

 

 C1 = 30  10
6

  V1 = 3 V   2Q   =?? 

 C2 = 40  10
6

  V2 = 4 V 

 Q1  =  C1 V1  =  90  10
6

  C    &   Q2  =  C2 V2  =  160  10
6

  C 

 Q1 + Q2 =  1Q   +  2Q   = 250  10
6

 

  1Q   = (250  10
6

    2Q ) 

 

1

1

C

Q
  =  

2

2

C

Q
 

   
6

2
6

1030

Q10250







   =   

6
2

1040

Q



 

   30  10
6
 2Q  =   10

8
    40  10

6
 2Q  

   70  10
6
 2Q  = 10

8
        2Q   = 1.4  10

4
  C 

 

Solution 
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 V =  

2

2

C

Q
  =  

6

4

1040

104.1







  =   3.5 V 

 

 

Ex: 14  in the figure shown the energy stored  

In the F3 Capacitor is:  

 a) C18              b) J27     c) 54 J  d) J9   

 

 

 

 

   C1 & C2 

 Q1 = Q2             

 

 C1 V1 = C2 V2        

 C1 V1 = C2 (9   V1) 

 C1 V1 = 9 C2    V1 C2 

 3  10
6

 V1 = 9    6  10
6

    6  10
6

 V1 

 9  10
6

 V1 = 9   6  10
6

  

 

   V1 = 6 V 

 U1 =  
2

1
 C1 

2
1V   =  

2

1
  3  10

6
  (6)

2
 

           = 54  10
6

  J    =  54 J  

C1 

C3 

C2   

9 v 

9 V
Solution 

V1 + V2 = 9 
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