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Name: ___________________________________________________________ 
 
Please mark your answer here and in the scantron 

 
1. A positively charged particle is moving in the +y-direction when it enters a region 

with a uniform electric field pointing in the +y-direction. Which of the diagrams 
below shows its path while it is in the region where the electric field exists? The 
region with the field is the region between the plates bounding each figure. The field 
lines always point upward. The x-direction is to the right; the y-direction is up.  
         => (a) 
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2. In the figure, if Q = 30 µC, q = 5.0 µC, and d = 30 cm, what is the magnitude of the 
electrostatic force on q? 

Q

d 2d

q 2Q  
a. 15 N 
b. 23 N 
c. zero 
d. 7.5 N              <= 
e. 38 N 

3. If a = 3.0 mm, b = 4.0 mm, Q1 = 60 nC, Q2 = 80 nC, and q = 24 nC in the figure, 
what is the magnitude of the total electric force on q? 

q

Q2

Q1

b
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a. 2.7 N 
b. 1.9 N 
c. 2.3 N 
d. 1.5 N        <= 
e. 0.52 N 



Phys222 W16 Exam 2: Chapters 23-27   Key 

 
 
 

2 

4. A charge of 80 nC is uniformly distributed along the x axis from x = 0 to 
x = 2.0 m. Determine the magnitude of the electric field at a point on the x axis 
with x = 8.0 m. 

a. 30 N/C 
b. 15 N/C        <= 
c. 48 N/C 
d. 90 N/C 
e. 60 N/C 

5. The velocity of a particle (m = 10 mg, q = –4.0 μC) at t = 0 is 20 m/s in the positive 
x direction. If the particle moves in a uniform electric field of 20 N/C in the 
positive x direction, what is the particle's speed at t = 5.0 s? 

a. 60 m/s 
b. 20 m/s            <= 
c. 45 m/s 
d. 40 m/s 
e. 70 m/s 

6. Charges q and Q are placed on the x axis at x = 0 and x = 2.0 m, respectively. If 
q = –40 pC and Q = +30 pC, determine the net flux through a spherical surface 
(radius = 1.0 m) centered on the origin. 

a. –9.6 N ⋅ m2/C 
b. –6.8 N ⋅ m2/C 
c. –8.5 N ⋅ m2/C 
d. –4.5 N ⋅ m2/C     <= 
e. –1.1 N ⋅ m2/C 

7. An uncharged spherical conducting shell surrounds a charge –q at the center of 
the shell. Then charge q3+  is placed on the outside of the shell. When static 
equilibrium is reached, the charges on the inner and outer surfaces of the shell 
are respectively 

a. qq −+ , . 
b. qq +− , . 
c. qq 2 ,++ .      <= 
d. qq ++  ,2 . 
e. 0 ,3q+ . 
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8. A positive point charge q is placed at the center of an uncharged metal sphere 
insulated from the ground. The outside of the sphere is then grounded as shown. 
Then the ground wire is removed. A is the inner surface and B is the outer 
surface. Which statement is correct? 

A Bq A Bq

 
a. The charge on A is –q; that on B is +q. 
b. The charge on B is –q; that on A is +q. 

c. The charge is 
2

q  on A and on B. 

d. There is no charge on either A or B. 
e. The charge on A is –q; there is no charge on B.      <= 

9.  The electric field in the region of space shown is given by E = (8xyi – 2xyz2j) N/C. 
What is the magnitude of the electric flux through the top face of the cube shown in  
Fig. 1?      

x

y

z

3m

3m

3m

2m

Top FaceTop Face

 FIG. 1 

a. –189 N m2/C  
b.   81 N m2/C 
c. –432 N m2/C 
d. –945 N m2/C 
e. –567 N m2/C     <= 

10. A particle (charge = +2.0 mC) moving in a region where only electric forces act 
on it has a kinetic energy of 5.0 J at point A. The particle subsequently passes 
through point B which has an electric potential of +1.5 kV relative to point A. 
Determine the kinetic energy of the particle as it moves through point B. 

a. 3.0 J 
b. 2.0 J           <= 
c. 5.0 J 
d. 8.0 J 
e. 10.0 J 
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11. An electron (m = 9.1 × 10–31 kg, q = –1.6 × 10–19 C) starts from rest at point A and 
has a speed of 5.0 × 106 m/s at point B. Only electric forces act on it during this 
motion. Determine the electric potential difference BA VV − . 

a. –71 V            <= 
b. +71 V 
c. –26 V 
d. +26 V 
e. –140 V 

12. Identical 4.0-µC charges are placed on the y axis at y = ±4.0 m. Point A is on the x 
axis at x = +3.0 m. Determine the electric potential of point A (relative to zero at 
the origin). 

a. –4.5 kV 
b. –2.7 kV 
c. –1.8 kV 
d. –3.6 kV            <= 
e. –14 kV 

13. A charge is placed on a spherical conductor of radius r1. This sphere is then 
connected to a distant sphere of radius r2 (not equal to r1) by a conducting wire. 
After the charges on the spheres are in equilibrium, 

a. the electric fields at the surfaces of the two spheres are equal. 
b. the amount of charge on each sphere is q/2. 
c. both spheres are at the same potential. 

d. the potentials are in the ratio 
1

2

1

2

q

q

V
V

= . 

e. the potentials are in the ratio 
1

2

1

2

r
r

V
V

= .         <= 

14. The electric field in a region of space is given by Ex = (3.0x2) N/C, Ey = Ez = 0, 
where x is in m. Points A and B are on the x axis at xA = 0.0 m and xB = 3.0 m. 
Determine the potential difference VB – VA. 

a. –24 V 
b. +24 V 
c. –18 V 
d. +30 V 
e. –27 V         <= 
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15. A particle (q = 6.0 mC, m = 40 g) has a velocity of 25 m/s in the positive x 
direction when it first enters a region where the electric field is uniform (30 N/C 
in the positive y direction). What is the speed of the particle 7.0 s after it enters 
this region? 

a. 49 m/s 
b. 35 m/s 
c. 32 m/s 
d. 40 m/s           <= 
e. 24 m/s 

16. When a positive charge is released and moves along an electric field line, it 
moves to a position of 

a. lower potential and lower potential energy.              <= 
b. lower potential and higher potential energy. 
c. higher potential and lower potential energy. 
d. higher potential and higher potential energy. 
e. greater magnitude of the electric field. 

17. Determine the equivalent capacitance of the combination shown when C = 12 nF. 

2C C

C 3C

 
a. 34 nF 
b. 17 nF                <= 
c. 51 nF 
d. 68 nF 
e. 21 nF 

18. Determine the energy stored in C1 when C1 = 10 µF, C2 = 12 µF, C3 = 15 µF, and 
V0 = 70 V. 

+ –

V0

C1 C2 C3

 
a. 6.5 mJ 
b. 5.1 mJ 
c. 3.9 mJ            <= 
d. 8.0 mJ 
e. 9.8 mJ 
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19. A parallel plate capacitor of capacitance C0 has plates of area A with separation d 
between them. When it is connected to a battery of voltage V0, it has charge of 
magnitude Q0 on its plates. It is then disconnected from the battery and the plates 
are pulled apart to a separation 2d without discharging them. After the plates are 
2d apart, the new capacitance and the potential difference between the plates are 

a. 
2
1C0, 2

1V0 

b. 
2
1C0, V0 

c. 
2
1C0, 2V0                        <= 

d. C0, 2V0 
e. 2C0, 2V0 

20. A wire (length = 2.0 m, diameter = 1.0 mm) has a resistance of 0.45Ω. What is the 
resistivity of the material used to make the wire? 

a. 5.6 × 10–7 Ω ⋅ m 
b. 1.2 × 10–7 Ω ⋅ m 
c. 1.8 × 10–7 Ω ⋅ m       <= 
d. 2.3 × 10–7 Ω ⋅ m 
e. 7.1 × 10–7 Ω ⋅ m 

21. A conductor of radius r, length l and resistivity ρ has resistance R. It is melted 
down and formed into a new conductor, also cylindrical, with one fourth the 
length of the original conductor. The resistance of the new conductor is 
                  (Note: Total volume of the conductor remains the same.) 

a. 
16
1 R             <= 

b. 
4
1 R 

c. R 
d. 4R 
e. 16R 

22. How much energy is dissipated as heat during a two-minute time interval by a 
1.5-kΩ resistor which has a constant 20-V potential difference across its leads? 

a. 58 J 
b. 46 J 
c. 32 J           <= 
d. 72 J 
e. 16 J 

 


