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Some answers  (Make sure you can explain why for each of these‼) 
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1) (ex) Two resistors, 1R  and 2R , are in series, connected to a battery with potential difference V. The 

two resistors have equivalent total resistance equiv, seriesR R= . 

a) Sketch the real circuit and the equivalent circuit.

b) Fill in the blanks (with =, >, <, or +):

o If 1 2R R> , then 1 2__I I  and 1 2__V V

o Comparing equivalent to real circuit: 1 2__ __I I I  and 1 2__ __V V V

c) Derive the equation for R in terms of 1R  and 2R . 

d) Fill in the blanks (with =, >, <, or +): This means: 1__R R  and 2__R R



2) (ex a, b only) Two resistors, 1R  and 2R , are in parallel, connected to a battery with potential difference 

V. The two resistors have equivalent total resistance equiv, parallelR R= . 

a) Sketch the real circuit and the equivalent circuit.

b) Fill in the blanks (with =, >, <, or +):

o If 1 2R R> , then 1 2__I I  and 1 2__V V

o Comparing equivalent to real circuit: 1 2__ __I I I  and 1 2__ __V V V

c) Derive the equation for R in terms of 1R  and 2R . 

d) Fill in the blanks (with =, >, <, or +): This means: 1__R R  and 2__R R

3) You have a 6 Ω  resistor and a 3 Ω  resistor.

a) How should you connect them to maximize the equivalent resistance—in series or parallel?

b) What is this maximum resistance?

c) How should you connect them to minimize the equivalent resistance?

d) What is this minimum resistance?

4) Two resistors, one with a large cross-sectional area, and one with a smaller cross-sectional area, are

connected in series, and the combination is connected to a battery. Both resistors are the same length.

The current is greater in the resistor with the

a) large cross-sectional area

b) small cross-sectional area

c) …the current is the same in each resistor 



5) Two resistors, one with a large cross-sectional area, and one with a smaller cross-sectional area, are

connected in parallel, and the combination is connected to a battery. Both resistors are the same length.

The current is greater in the resistor with the

a) large cross-sectional area

b) small cross-sectional area

c) …the current is the same in each resistor 

6) A resistance R is connected to an ideal battery of potential difference V.  If a second resistor is then

connected to the battery, in parallel with R,

a) the voltage across R will decrease

b) the current through R will decrease

c) the total current through the battery will increase

d) the equivalent resistance of the circuit will increase

e) two of the above

7) Three resistors, 6.0 Ω, 9.0 Ω, and 15 Ω, are connected in parallel in a circuit.  What is the equivalent

resistance of this combination of resistors?

a) 30 Ω

b) 10 Ω

c) 3.8 Ω

d) 2.9 Ω

e) 0.34 Ω
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8) A 1Ω resistor is placed in parallel with a 10,000 Ω resistor as shown.

The total, equivalent resistance of these two resistor in parallel is

closest to...

a) a little less than 1Ω

b) a little more than 1Ω.

c) 5000 Ω

d) a little less than 10000Ω

e) a little more than 10000Ω

9) Modern automobile headlights are connected in

a) series

b) parallel

c) perpendicular

d) none of these

10) (ex) In the figure, if R1 > R2 > R3, rank the three resistances according to

(i) the current through them and  (ii) the potential difference across them,

greatest first.

a) (i) 3, 2, 1 (ii) 1, 2, 3 

b) (i) 3, 2, 1 (ii) all tie 

c) (i) all tie (ii) all tie 

d) (i) all tie (ii) 1, 2, 3 

e) (i) all tie (ii) 3, 2, 1



11) Resistances of 2.0 Ω, 4.0 Ω, and 6.0 Ω are connected in series, and the combination is connected to a

24 V battery. The potential difference across the 4.0 Ω resistor is

a) 2.0 V

b) 4.0 V

c) 8.0 V

d) 12 V

e) 24 V

12) (ex) Two resistors are arranged in a circuit that carries a total current of

15 A as shown in the figure.  Which one of the entries in the following

table is correct?

Current through 2-ΩΩΩΩ resistor Voltage across 4-ΩΩΩΩ resistor 
a) 5 A 20 V 

b) 10 A 20 V 

c) 15 A 20 V 

d) 10 A 90 V 

e) 5 A 90 V 

13) Two resistors R1=1 Ω  and R2=2 Ω  are connected in series, and the combination is connected to a 12

volt battery. Which resistor is using more power?

a) R1

b) R2

c) They use the same power since they have the same current flowing through them

d) Can’t tell from this info



14) Two resistors R1=1 Ω and R2=2 Ω  are in connected in parallel, and the combination is connected to a

12 volt battery. Which resistor is using more power?

a) R1

b) R2

c) They use the same power since they have the same voltage across them

d) Can’t tell from this info

15) (ex) For the two circuits shown

a) How does the equivalent resistance of the left

circuit compare to the right circuit?

b) Find the equivalent resistance for each circuit.

All individual resistances are 30 Ω.

c) The battery has potential difference 45 V. Determine the current through each resistor, and the

voltage across each resistor.



16) What is the equivalent resistance between the points A and B?

a) 3.8 Ω

b) 4.3 Ω

c) 5.1 Ω

d) 6.8 Ω

e) 9.0 Ω

17) For the circuit in the previous question, suppose we connect a battery of potential difference 13 V

across points A and B.  Determine the current through each resistor, and the voltage across each

resistor.



18) The equivalent resistance between points 1 and 2 of the circuit shown is closest to:

a) 1 Ω

b) 3 Ω

c) 5 Ω

d) 6 Ω

e) 11 Ω

19) Each of the resistors in the diagram has a resistance

of 12 Ω. The resistance of the entire circuit is:

a) 6 Ω

b) 12 Ω

c) 18 Ω

d) 25 Ω

e) 48 Ω
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20) (ex) For the circuit shown:

a) Determine the current in the right branch.

b) Determine the resistance R in the middle branch.

c) Determine the emf of the battery on the right.

d) Determine the potential of point X relative to point Y.

21) A circuit with two batteries is shown.  The directions of the

currents have been chosen (guessed) as shown. Which is the

correct current equation for this circuit?

a) 2 1 3I I I= +

b) 1 2 3I I I= +

c) 3 1 2I I I= +

d) None of these.
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22) Which equation is the correct equation for Loop 1?

a) 2 2 2 1 1 0I R V I R− − + =  

b) 2 2 2 1 1 0I R V I R− + + =  

c) 2 2 2 1 1 0I R V I R+ − − =  

d) 2 2 2 1 1 0I R V I R+ + + =

e) None of these.

23) In the circuit shown, the emf is given for each battery. Also given

are the currents in the outside branches and the resistance in the

middle branch.

a) What is the current in the middle branch?

b) What is the resistance
l

R  in the left branch? 

c) What is the resistance
r

R  in the right branch? 

d) What is the potential of point X relative to point Y?



24) If in the diagram, I1 = 2 A, what is the potential

difference between points a and b, and which point

is at the higher potential?

a) 50 V;  point a

b) 50 V;  point b

c) 10 V;  point a

d) 10 V;  point b

25) Consider the circuit shown. Which statement(s) is correct?

1: 
AB BD BC

I I I= +

2: 
BD BC

I I>

3: 
BD BC

I I<

a) 1 only

b) 2 only

c) 3 only

d) 1 and 2

e) 1 and 3

26) Two circuits are shown below.

a) In circuit (a) an ideal ammeter is connected in series with a bulb. Is the ammeter connected

correctly, in order to measure the current through the bulb?  If not, explain why not.

b) In circuit (b) an ideal voltmeter is connected in series with a bulb. Is the voltmeter connected

correctly, in order to measure the voltage across the bulb?  If not, explain why not.

c) In which circuit does the bulb glow more brightly? Explain your reasoning.




