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Chapter 14 Drill
The answers and explanations can be found in Chapter 17.

Section I: Multiple Choice

	 1.	 A wire made of brass and a wire made of silver have the 
same length, but the diameter of the brass wire is 4 times 
the diameter of the silver wire. The resistivity of brass is 
5 times greater than the resistivity of silver. If R

B
 denotes 

the resistance of the brass wire and R
S
 denotes the resis-

tance of the silver wire, which of the following is true?

(A)	 R
B
 = 5

16 R
S

(B)	 R
B
 = 4

5
R

S

(C)	 R
B
 = 5

4 R
S

(D)	 R
B
 = 5

2
R

S

(E)	 R
B
 = 16

5
R

S

	 2.	 For an ohmic conductor, doubling the voltage without 
changing the resistance will cause the current to

(A)	 decrease by a factor of 4
(B)	 decrease by a factor of 2
(C)	 remain unchanged
(D)	 increase by a factor of 2
(E)	 increase by a factor of 4

	 3.	 A given circuit uses 125 watts of power.  If the circuit 
has a total resistance of 5 Ω, at what voltage must it be 
operating?

(A) 	     5 V
(B) 	   15 V
(C) 	   25 V
(D) 	   45 V
(E) 	 625 V

	 4.	 An ammeter is a device than can be arranged in a circuit 
to measure the current through flowing through a par-
ticular part of the circuit. Which of the following sets of 
characteristics should it possess?

(A) 	 It should have high resistance and should be 
arranged in series with the part being measured.

(B) 	 It should have low resistance and should be 
arranged in series with the part being measured.

(C) 	 It should have high resistance and should be 
arranged in parallel with the part being 
measured.

(D) 	 It should have low resistance and should be 
arranged in parallel with the part being 
measured.

(E) 	 It should have the same resistance as the part being 
measured and should be arranged in series with 
the part being measured.
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	 5.	 Determine the equivalent resistance between points a 
and b in the figure above.

(A)	 0.167 Ω
(B)	 0.25 Ω
(C)	 0.333 Ω
(D)	 1.5 Ω
(E)	 2 Ω
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ε

	 6.	 Three identical light bulbs are connected to a source of 
emf, as shown in the diagram above. What will happen 
if the middle bulb burns out?

(A)	 All the bulbs will go out.
(B)	 The light intensity of the other two bulbs will 

decrease (but they won’t go out).
(C)	 The light intensity of the other two bulbs will 

increase.
(D)	 The light intensity of the other two bulbs will 

remain the same.
(E)	 More current will be drawn from the source of emf.

	 7.	 Two identical circuits are created, each with an ideal  
battery. The circuits each have a capacitor. The  
capacitors are allowed to fully charge. At this point, 
both capacitors are fitted with dielectrics, however one 
circuit has the ideal battery removed at the same time. 
The other circuit keeps its battery. After some time has 
elapsed, which of the following values would be the 
same in both capacitors?

(A) 	 Potential energy
(B) 	 Charge
(C) 	 Capacitance
(D) 	 Voltage
(E) 	 Electric field
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	 8.	 What is the current through the 8-ohm resistor in the 
circuit shown above?

(A)	 0.5 A
(B)	 1.0 A
(C)	 1.25 A
(D)	 1.5 A
(E)	 3.0 A

t(s)

Q
(c
)

CV

	 9. 	 The graph above shows the charge vs. time for an RC 
circuit with voltage V and capacitance C.  The slope of 
this graph represents

(A) 	 the total charge on the capacitor plates
(B) 	 the potential energy of the capacitor
(C) 	 the resistance of the circuit
(D) 	 the instantaneous voltage of the capacitor
(E) 	 the instantaneous current of the circuit

	 10.	 Which of the following combinations of values for total 
resistance, R, and capacitance, C, would produce an RC 
circuit that reached its maximum charge (on the capaci-
tor) most quickly?

(A) 	 R = 4 Ω; C = 20 μF
(B) 	 R = 6 Ω; C = 25 μF
(C) 	 R = 8 Ω; C = 30 μF
(D) 	 R = 4 Ω; C = 35 μF
(E) 	 R = 8 Ω; C = 40 μF
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Section II: Free Response
	 1.	 Consider the following circuit:
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(a)	 At what rate does the battery deliver energy to the circuit?

(b)	 Find the current through the 20 Ω resistor.

(c)	 (i)	 Determine the potential difference between points a and b.

     	 (ii)	 At which of these two points is the potential higher?

(d)	 Find the energy dissipated by the 100 Ω resistor in 10 s.

(e)	 Given that the 100 Ω resistor is a solid cylinder that’s 4 cm long, composed of a material whose resistivity is 0.45 Ω·m, 
determine its radius.
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	 2.	 The diagram below shows an uncharged capacitor, two resistors, and a battery whose emf is ε.

ε 

�a
S

r

C R

b

		  The switch S is turned to point a at time t = 0.

		  (Express all answers in terms of C, r, R, ε, and fundamental constants.)

(a)	 Determine the current through r at time t = 0.

(b)	 Compute the time required for the charge on the capacitor to reach one-half its final value.

(c)	 When the capacitor is fully charged, which plate is positively charged?

(d)	 Determine the electrical potential energy stored in the capacitor when the current through r is zero.

		  When the current through r is zero, the switch S is then moved to Point b; for the following parts, consider this event time t = 0.

(e)	 Determine the current through R as a function of time.

(f)	 Find the power dissipated in R as a function of time.

(g)	 Determine the total amount of energy dissipated as heat by R.




