
Chapter 26 Solutions

26.3
  
E = keq

r 2 :
  
q =

(4.90 ×104 N/ C)(0.210 m)2

8.99 × 109 N ⋅ m2 / C2 = 0.240 µC

(a)
    
σ =

q
A

=
0.240 ×10−6

4π(0.120)2 =  1.33 µC/m2  

(b)       C = 4πe0r = 4π(8.85 ×10−12)(0.120) =  13.3 pF  

26.7 (a) ∆V = Ed

E = 
20.0 V

1.80 ∞ 10–3 m
   = 11.1 kV/m   

(b)
    
E =

σ
e0

σ = (1.11 ∞ 104 N/C)(8.85 ∞ 10–12  C2/N ∙ m2) =  98.3 nC/m2   

(c)
      
C =

e0A
d

=
8.85 × 10−12  C2 / N ⋅ m2( )7.60 cm2( )1.00 m/ 100 cm( )2

1.80 × 10−3  m
=

3.74 pF   

(d) ∆V = 
Q
C  Q = (20.0 V)(3.74 ∞ 10–12 F) = 74.7 pC   



26.21 (a)
1
Cs

   =  
1

15.0   + 
1

3.00  Cs = 2.50 µF

Cp = 2.50 + 6.00 = 8.50 µF

Ceq = 1
8.50 µF

+ 1
20.0 µF

 
 
  

 

−1

=  5.96 µF   

(b) Q = ∆V( )C  = (15.0 V)(5.96 µF) = 89.5 µC    on 20.0 µF

  
∆V =

Q
C

 = 
89.5 µC
20.0 µF   = 4.47 V

15.0 – 4.47 = 10.53 V

  Q = ∆V( )C= (10.53)(6.00 µF) = 63.2 µC   on 6.00 µF

89.5 – 63.2 = 26.3 µC   on 15.0 µF and 3.00 µF

                            

26.28
  
Cs =

1
5.00

+
1

10.0
 
 

 
 

−1

= 3.33 µF

Cp1 = 2(3.33) + 2.00 = 8.66 µF

Cp2 = 2(10.0) = 20.0 µF

    
Ceq =

1
8.66

+
1

20.0
 
 

 
 

−1

=  6.04 µF  



*26.32 U =  
1
2  C(∆V)2

The circuit diagram is shown at the right.

(a) Cp = C1 + C2 = 25.0 µF + 5.00 µF = 30.0 µF

U =  
1
2 (30.0 ∞ 10–6)(100) 2 = 0.150 J   

(b) Cs = 






1

C1
 + 

1
C2

  
–1

 = 



1

25.0 µF + 
1

5.00 µF   
–1

  = 4.17 µF

U =  
1
2  C(∆V)2

  
∆V =

2U
C

=
0.150( ) 2( )

4.17 × 10−6 =  268 V   

             

*26.42 Qmax = C(∆Vmax), but ∆Vmax = Emax d

Also, C = 
κ   ∈∈∈∈ 0 A

d   

Thus, Qmax = 
κ ∈∈∈∈ 0 A

d  (Emax d)   = κ ∈∈∈∈ 0  AEmax

(a) With air between the plates, κ = 1.00 and Emax = 3.00 ∞ 106 V/m.
Therefore,

Qmax = κ ∈∈∈∈ 0  AEmax = (8.85 ∞ 10–12 F/m)(5.00 ∞ 10–4 m2)(3.00 ∞ 106

V/m) = 13.3 nC   

(b) With polystyrene between the plates, κ = 2.56 and Emax = 24.0 ∞ 106

V/m.

Qmax = κ ∈∈∈∈ 0  AEmax = 2.56(8.85 ∞ 10–12 F/m)(5.00 ∞ 10–4 m2)(24.0 ∞

106 V/m) = 272 nC   


