
Solutions to the Extra Practice Problems for Chapter 14 
 

1. The PE is -0.303 J. We can use Equation (14.1) once we convert the charge to 0.0121 C. 
 

PE ൌ q ∙ V 
 

PE ൌ ሺ0.0121 Cሻ ∙ ሺെ25.0 voltsሻ ൌ ሺ0.0121 Cሻ ∙ ൬െ25.0 
J
C
൰ ൌ െ0.303 J 

 

It has to be listed as negative. 
 
2. The charge is -1.810-7 C. We can use Equation (14.2) for this once we convert the distance to 0.22 m. 
 

V ൌ
k ∙ Q

r
 

 

െ7,500 volts ൌ
൬8.9910ଽ

N ∙ mଶ

Cଶ ൰ ∙ ሺQሻ

0.22 m
 

 

Q ൌ  
ሺെ7,500 voltsሻ ∙ ሺ0.22 mሻ

8.9910ଽ
N ∙ mଶ

Cଶ

ൌ
ሺെ7,500 

N ∙ m
C ሻ ∙ ሺ0.22 mሻ

8.9910ଽ
N ∙ mଶ

Cଶ

ൌ െ1.8 ൈ 10ି଻ C 

 
3. The potential difference is 116,000 J/C. We just need to use Equation (14.2) to get the potential at each 
position, and then calculate ΔV. However, we need to make sure we understand the second distance. It 
travels 15.0 cm, but in which direction? Since it is released from rest, it will travel towards the stationary 
charge, since it is attracted to it. Thus, the second position is 15.0 cm closer to the stationary charge, or 
40.0 cm. Of course, the distances must be converted to 0.550 m and 0.400 m. Also, the value for the 
charge on the particle isn’t used, since we are only being asked to get ΔV. However, the value of the 
stationary charge is used, and it must be converted to 1.9010-5 C. 
 

V ൌ
k ∙ Q

r
 

 

V୧୬୧୲୧ୟ୪ ൌ
൬8.9910ଽ

N ∙ mଶ

Cଶ ൰ ∙ ሺ1.90 ൈ 10ିହ Cሻ

0.550 m
ൌ 311,000 

J
C

 
 

V୤୧୬ୟ୪ ൌ
൬8.9910ଽ

N ∙ mଶ

Cଶ ൰ ∙ ሺ1.90 ൈ 10ିହ Cሻ

0.400 m
ൌ 427,000 

J
C

 

 

∆V ൌ V୤୧୬ୟ୪ െ V୧୬୧୲୧ୟ୪ ൌ 427,000 
J
C
െ 311,000 

J
C
ൌ 116,000 

J
C

 

 
4. The speed is 7,770 m/s. The change in potential energy will tell us the change in kinetic energy, which 
will get us the speed. However, we need to get the change in potential to get the change in potential 
energy. The stationary charge needs to be converted to 0.0250 C, and the distances to 0.330 m and  
0.500 m. 

V୧୬୧୲୧ୟ୪ ൌ
൬8.9910ଽ

N ∙ mଶ

Cଶ ൰ ∙ ሺ0.0250 Cሻ

0.330 m
ൌ 681,000,000 

J
C

 
 



V୤୧୬ୟ୪ ൌ
൬8.9910ଽ

N ∙ mଶ

Cଶ ൰ ∙ ሺ0.0250 Cሻ

0.500 m
ൌ 4.50 ൈ 10଼  

J
C

 
 

∆V ൌ V୤୧୬ୟ୪ െ V୧୬୧୲୧ୟ୪ ൌ 4.50 ൈ 10଼
J
C
െ 681,000,000 

J
C
ൌ െ231,000,000 

J
C

 
 

We can figure out the change in potential energy once we convert the charge of the particle to 0.0150 C. 
 

∆PE ൌ q ∙ ∆V ൌ ሺ0.0150 Cሻ ∙ ൬െ231,000,000 
J
C
൰ ൌ െ3,470,000 J 

 

That means PE decreased by 3,470,000 J, so KE must have increased by 3,470,000 J. It started at rest, so KE 
was zero. Thus, the increase means KE is now 3,470,000 J. Now we can get v when we convert mass to 
0.115 kg: 

KE ൌ
1
2

m ∙ vଶ 
 

3,470,000 J ൌ
1
2
ሺ0.1150 kgሻ ∙ vଶ 

 

v ൌ  ඨ
2 ∙ 3,470,000  J

0.1150 kg
ൌ ඩ2 ∙ 3,470,000 

kg ∙ mଶ

sଶ
0.1150 kg

ൌ 7,770
m
s

 

 
5. The speed is 20 m/s. The kinetic energy gets us the speed, but we have to determine how it changes by 
getting the change in potential energy. That depends on the potential difference. Converting the stationary 
charge to -1.510-5 C and the distances to 0.54 m and 0.41 m, we get: 
 

V୧୬୧୲୧ୟ୪ ൌ
൬8.9910ଽ

N ∙ mଶ

Cଶ ൰ ∙ ሺെ1.5 ൈ 10ିହ Cሻ

0.54 m
ൌ െ250,000 

J
C

 
 

V୤୧୬ୟ୪ ൌ
൬8.9910ଽ

N ∙ mଶ

Cଶ ൰ ∙ ሺെ1.5 ൈ 10ିହ Cሻ

0.41 m
ൌ െ330,000 

J
C

 
 

∆V ൌ V୤୧୬ୟ୪ െ V୧୬୧୲୧ୟ୪ ൌ െ330,000
J
C
െെ250,000 

J
C
ൌ െ80,000 

J
C

 
 

We can figure out the change in potential energy once we convert the charge of the particle to -3.510-5 C. 
 

∆PE ൌ q ∙ ∆V ൌ ሺെ3.5 ൈ 10ିହ Cሻ ∙ ൬െ80,000 
J
C
൰ ൌ 3 J 

 

We are limited to one significant figure because of the -80,000 J/C. Since ΔPE is positive, that means PE 
increased. This tells us KE decreased by 3 J. We can determine how much KE it originally had once we 
convert mass to 0.025 kg: 
 

KE ൌ
1
2

m ∙ vଶ ൌ
1
2
ሺ0.025 kgሻ ∙ ቀ22

m
s
ቁ
ଶ
ൌ 6.1 J 

  
That means the new KE is 6.1 J – 3 J = 3 J. We are limited to the ones place because of 3 J. That will give 
us the new speed: 

KE ൌ
1
2

m ∙ vଶ 



3 J ൌ
1
2
ሺ0.025 kgሻ ∙ vଶ 

 

v ൌ  ඨ
2 ∙ 3  J

0.025 kg
ൌ ඩ2 ∙ 3 

kg ∙ mଶ

sଶ
0.025 kg

ൌ 20
m
s

 

 
6. The electric permittivity is 6.8110-6 F/m. We need to calculate the area of the plates, but the 
dimensions must be in meters. Thus, the area is (0.015 m)(0.022 m)= 0.00033 m2. The thickness must also 
be changed to 0.000155 m, and the capacitance to 1.4510-5 F. 
 

C ൌ
𝜀 ∙ A

d
 

 

1.45 ൈ 10ିହ F ൌ
𝜀 ∙ ሺ0.00033 mଶሻ

0.000155 m
 

 

𝜀 ൌ
ሺ1.45 ൈ 10ିହ Fሻሺ0.000155 mሻ

0.00033 mଶ ൌ 6.8110ି଺
F
m

 

 
7. The potential difference is 1,470 volts. The capacitance must be converted to 1.5010-5 F and the charge 
to 0.0220 coulombs. 
 

Q ൌ C ∙ ΔV 
 

0.0220 coulombs ൌ ሺ1.5010ିହ Fሻ ∙ ΔV 
 

ΔV ൌ
0.0220 coulombs

1.5010ିହ F
ൌ

0.0220 coulombs

1.5010ିହ  
coulombs

volt

ൌ 1,470 volts 

 
8. You could use a dielectric with a larger permittivity, increase the area of the plates, or use a thinner 
dielectric. Look at the equation for capacitance. Since ε and A are on top of the fraction, increasing either 
will increase the capacitance. Since d is in the denominator, making it smaller will increase the capacitance. 
 
9. The potential difference is 26,000 volts. We first need the capacitance. Converting the thickness to 
0.0010 m: 

C ൌ
𝜀 ∙ A

d
ൌ
ሺ1.510ି଼

F
mሻ ∙ ሺ0.25 mଶሻ

0.0010 m
ൌ 3.810ି଺ F 

 
Now we can get the potential difference after converting the charge to 0.099 coulombs: 
 

Q ൌ C ∙ ΔV 
 

0.099 coulombs ൌ ሺ3.810ି଺ Fሻ ∙ ΔV 
 

ΔV ൌ
0.099 coulombs

3.810ି଺ F
ൌ

0.099 coulombs

3.810ି଺  
coulombs

volt

ൌ 26,000 volts 

 
  



10. Electrons flow from negative to positive, while conventional current 
flows from positive to negative. 
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electrons 


