Circuit Concept Tests.
Free Question 

(Don’t Team vote on this survey question)

Have you spent any time playing with the physics applets on the PHET page?

A) No.

B) Yes, a little time — less than 10 minutes total.

C) Yes, some time — between 10 minutes and an hour total.

D) YES! I am a physics applet junkie — more than an hour spent playing with the physics applets.
CrktCT -0b
Two glowing light bulbs are in a battery-operated circuit.  Light bulb A has greater resistance than light bulb B.  Which light bulb is brighter?

A

B


C) Depends on the circuit.

CrktCT- AUTONUMLGL  \* Arabic  Two light bulbs, A and B, are in series, so they carry the same current.  Light bulb A is brighter than B.  Which bulb has higher resistance?

A) A

B) B

C) Same resistance.
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CrktCT - AUTONUMLGL  \* Arabic  

Two light bulbs are in series attached to a battery as shown.  The bulbs are marked 40W and 60W.  Which bulb is brighter?

(Hints: More power = brighter.  When light bulbs are in series, they have the same current. Light bulbs are intended to operate at 120V.)
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 A) both have same brightness

B) 40W is brighter

C) 60W is brighter

CrktCT - AUTONUMLGL  \* Arabic  

A 1( resistor is placed in parallel with a 10,000 ( resistor as shown.
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The total, equivalent resistance of these two resistor in parallel is closest to...

A) a little less than 1(
B) a little more than 1(.

C) 5000 (



D) a little less than 10000(
E) a little more than 10000(
CrktCT - AUTONUMLGL  \* Arabic 
The four light bulbs shown are identical.  Which circuit puts out more total light? (Hint: more power = more light).
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A)




B)
C) They both put out the same amount of light.

CrktCT - AUTONUMLGL  \* Arabic 
The circuit below consists of a battery attached to two resistors in series.  Resistor R1 is variable.   

When R​1 is decreased, the voltage V2 across R2
A) increases

B) decreases

C) stays the same.
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CrktCT - AUTONUMLGL  \* Arabic 
Two resistors R1 = R and R2 = 2R are hooked to a battery in parallel.  R2 is twice as large as R1.   How does the current IBat from the battery compare to the current I2 though R2?   
A) IB = I2

B) IB=2I2

C) IB=3I2
D) IB=4I2

E) None of these.
CrktCT - AUTONUMLGL  \* Arabic  A flashlight requires 2 AA (1.5V) batteries, and is arranged as shown. Notice that the switch is open. Which statement best explains what happens?
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Loop 1.


A) The bulb has 1.5 V across it, and glows

B)  The bulb has 3 V across it, and glows

C)  The bulb has 3 V across it, and is dark

D)  The bulb has 0 V across it, and is dark

E)  The bulb has 0 V across it, and glows

Which statement is true if the switched is closed?
Which statement is true if the switched is closed and one of the two batteries is reversed?

CrktCT - AUTONUMLGL  \* Arabic 
In the circuit below, what happens to the brightness of bulb 1,  when bulb 2 burns out?   (When a bulb burns out, its resistance becomes infinite.)
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A)  Bulb 1 gets brighter

B) Bulb 1 gets dimmer.

C) It's brightness remains the same.
(Hint: What happens to the current from the battery when bulb 2 burns out.)

A harder question: What happens to the brightness of bulb 3,  when bulb 2 burns out?  [Think about the voltages across 1 and 3.]

A)  Bulb 3 gets brighter
B) Bulb 3 gets dimmer.

C) It's brightness remains the same.

CrktCT - AUTONUMLGL  \* Arabic 
The three light bulbs A, B, and C are identical.  How does the brightness of bulbs B and C together compare with the brightness of bulb A?
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A)  Total power in B+C = power in A.

B) Total power in B+C > power in A.

C) Total power in B+C < power in A.
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CrktCT - AUTONUMLGL  \* Arabic  Two light bulbs A and B are connected in series to a constant voltage source. When a wire is connected across B as shown, the brightness of bulb A ...

A:
increases
B:
decreases, but remains glowing
C:
decreases to zero (bulb A goes completely dark, no current)
D:
remains unchanged 
CrktCT - AUTONUMLGL  \* Arabic 
A circuit with two batteries is shown below.  The directions of the currents have been chosen (guessed) as shown.

 Which is the correct current equation for this circuit?
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A) I2 = I1 + I3 
B) I1 = I2 + I3
C) I3 = I1 + I2
C)  None of these.
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 CrktCT - AUTONUMLGL  \* Arabic 
Which equation below is the correct equation for Loop 1?

A) –V2 + I1R1 – I2R2 = 0

B) V2 + I1R1 – I2R2 = 0

C)   –V2 – I1R1 + I2R2 = 0

D) V2 + I1R1 + I2R2 = 0

E) None of these.

CrktCT - AUTONUMLGL  \* Arabic  Consider the circuit shown.  If you want to measure the current thru bulb 3, how should the ammeter be attached?
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A) Pink

B) Yellow

C) Green

D) Blue

E) Two of the 4 positions can be used to measure bulb3’s current.

CrktCT - AUTONUMLGL  \* Arabic  I)  In the circuit shown, what does the voltmeter read?
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A:  
6 V
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B:  
3 V

C:  
2 V

D:
0 V

E:   
Voltmeter will "fry"

II)  Now you switch the voltmeter over to "amp" mode.
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(But you leave it in the same position in the circuit)
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What does the ammeter read?

A:  
6 A 



       

B:  
3 A

C: 
2 A



       

D:
0 A

E:  
Ammeter will "fry"

CrktCT - AUTONUMLGL  \* Arabic  The light bulbs in the circuit are identical. When the switch is closed, 
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A: bulb A glows, and bulb B changes brightness

B: bulb A glows, and bulb B stays the same

C: bulb A does not glow, and bulb B changes brightness

D: bulb A does not glow, and bulb B stays the same

E: Something else happens
CrktCT - AUTONUMLGL  \* Arabic 
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The light bulbs in the circuit are identical. When the switch is closed,

A:  
both go out.

B:
both stay the same

C:   
the intensity of light bulb B increases.

D:
the intensity of light bulb B decreases.

E:      both bulbs burn out due to infinite (very large) current
CrktCT - AUTONUMLGL  \* Arabic 
All batteries shown are identical (1.5 V)
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How do the brightnesses of the bulbs compare?

(Look carefully at the orientation of the batteries! )  

A: A is brighter 
B: A and B are the same  brightness

C: A is on, but B is brighter 

D: A is off, so B is brighter
E: Both bulbs are off
CrktCT - AUTONUMLGL  \* Arabic In the circuit shown,  the two bulbs are identical.

The switch is suddenly closed. What happens to the currents through points A and B?
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A:  IA stays same, 
IB decreases

B:  IA increases, 
IB stays the same

C:  IA stays same, 
IB stays the same

D:  IA increases,

IB decreases

E:  IA decreases, 
IB decreases

CrktCT - AUTONUMLGL  \* Arabic 
A capacitor with capacitance 0.1F in an RC circuit is initially charged up to an initial voltage of Vo = 10V and is then discharged through an R=10( resistor as shown.  The switch is closed at time t=0. Immediately after the switch is closed , the initial current is Io =Vo /R=10V/10(.

What is the current I through the resistor at time t=2.0 s?


[image: image3]
A) 1A

B) 0.5A 

C) 1/e A = 0.37A


D) 1/e2 A = 0.14A 


E) None of these.

CrktCT - AUTONUMLGL  \* Arabic 
An RC circuit is shown below.  Initially the switch is open and the capacitor has no charge.  At time t=0, the switch is closed.  What is the voltage across the capacitor immediately after the switch is closed (time = 0+)?
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A) Zero

B) 10 V

C) 5V

D) None of these.

What is the initial current "through" the capacitor (immediately after the switch is closed) ? (Hint: Vbat = VR + VC)

A) 1A

B) zero

C) 0.5A
D) None of these.

After a long time, what is the voltage across the capacitor?

A) 5V


B) 10 V

C) zero
D) None of these.

CrktCT - AUTONUMLGL  \* Arabic 
An RC circuit is shown below.  Initially the switch is open and the capacitor has no charge.  At time t=0, the switch is closed.  What is the voltage across the capacitor immediately after the switch is closed (time = 0+)?

[image: image23.wmf]V

R

1

I

1

R

2

I

2

V

2

V

1


A) Zero

B) 10 V

C) 5V

D) None of these.

What is the initial current "through" the capacitor (immediately after the switch is closed) ?

A) 1A


B) zero

C) 0.5A
D) None of these.

After a long time, what is the voltage across the capacitor?

A) 5V


B) 10 V

C) zero
D) None of these.

CrktCT - AUTONUMLGL  \* Arabic 
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Consider the circuit shown, which contains an ideal battery.  When the switch is closed, what happens to the current I1?

A) It increases.

B) It decreases.

C) It remains the same/don't know.
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Now consider the circuit shown, containing a real battery with an internal resistance r.

When the switch is closed, what happens to the current I1?

A) It increases.

B) It decreases.

C) It remains the same/don't know.

Crkt0c
The “time constant” RC of an RC circuit has units of

A) ((m 
(ohm-meters)

B) s 
(seconds)

C) F(s
(farad-seconds)

D) (/F
(ohms per farad)

E) C
(coulombs)
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C = 0.1F
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