Circuits Concept Test Group II

CTCrkt- AUTONUM  \* Arabic  Vote TRUE(A) if both statements below are always true.   Vote (B) if only one of the statements is true. Vote C is both statements are false.

BOTH TRUE (A) , ONE TRUE (B) , or BOTH FALSE (C) ?

· For resistors in series, the current through each resistor is the same.

· For resistors in parallel, the voltage across each resistor is the same.



Answer:  Both statements are true

CTCrkt- AUTONUM  \* Arabic  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.



Answer: Depends on the circuit.  

If the bulbs are in series, the current I is the same in both resistors . According to P = I2 R, the bulb with the larger R is brighter.

But if the bulbs are in parallel with the battery, the voltage V across the two resistors is the same and then, according to P = V2 / R, the bulb with the smaller R is brighter.

CrktCT- AUTONUMLGL  \* Arabic  In the circuit shown,  the two bulbs are identical and the battery is ideal.  The switch is suddenly closed. What happens to the currents through points A and B?


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



Answer:   IA increases,  IB stays the same

If the battery voltage is V, then IB = V / RB, and this is true regardless of whether or not the switch is closed.  When the switch closes, the battery current increases, since it must provide current for both resistors.

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

B)  
3 V

C)  
2 V

D)
0 V

E)   
Voltmeter will "fry"

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

A)  
6 A 



       

B)  
3 A

C) 
2 A



       

D)
0 A

E)  
Ammeter will "fry"



Answers: The voltmeter will read 6 V (everything is OK).  But the ammeter will fry, since an ammeter has zero internal resistance, and a 6-volt voltage difference across zero-resistance will cause a very large (infinite) current.

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?


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?



Answers: When the switch is open, the bulb has 0 V across it and is dark.  The open switch has 3 V across it.

When the switch is closed, the bulb has 3 V across it and it glows.

If one of the two batteries is reversed, the bulb has 0 V across it and is dark.  When one of the batteries is reversed, the batteries "fight each other", and the total voltage difference across both batteries is zero.

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 


[image: image1]


Answer: The brightness of bulb A increases.  With no wire, the voltage across bulb A is only 6 V (6V across bulb A, 6V across bulb B).  With the wire in place ("shorting out" bulb B), the voltage across bulb A is the full 12 V of the battery.  
CrktCT- AUTONUMLGL  \* Arabic   
A hairdryer is plugged into the wall and turned on.  The hairdryer has resistance R, has a voltage V across it, and a current I through it, and dissipates a power P. 

The graph below could be a graph of the what vs. time?

A) power P
B) Voltage V
C) Current I
D) resistance R

[image: image2]


Answer:  This a graph of power vs. time.  (Voltage and current both oscillate between positive and negative, but power P = IV is always non-negative. )
CrktCT- AUTONUMLGL  \* Arabic  
A 600W hairdryer is attached to 120VAC circuit.  
What is the peak voltage across the hairdryer? (to within 5%)?  

A) 120 V

B) 170 V 



C) Depends on the resistance of the hairdryer



Answer: rms voltage (in the US) is always 120 V.  So peak voltage = Vo = (2 Vrms = 170 V
What is the peak current through the hairdryer (to within 5%)?  

(Hint: Pavg = Irms Vrms)
A) 10A

B) 7A

C) 5A



Answer: Using Pavg = Irms Vrms , we have Irms =  Pavg / Vrms  = 600W / 120 V = 5 A (rms).  The peak current is Io =  (2 Irms ( 1.4 Irms = 7 A

CrktCT- AUTONUMLGL  \* Arabic   A household circuit is shown below.

[image: image3]
When switch S3 is closed, what happens to (rms) current  I2?  
A) I2 increases
B) decreases
C) remains constant



Answer: I2 remains constant. I2 = V2 / R2 = (120 V)/R2 which remains constant.  Light bulbs 1 and 2 are not affected when light bulb 3 is turned on or off.

When switch S3 is closed, what happens to current through the fuse?  

A) increases
B) decreases
C) remains constant



Answer: the current through the fuse increases each time a new light is turned on.  The power supply provide current to all of the bulbs.
Real wires in your walls have a resistance of about 0.002 ohms per foot. Where in your wall is a fire most likely to start ? (Assume that your fuse is defective and provide no protection.)

A) region 1
B) region 2
C) region 3


D) fire equally likely to start in any of these regions



Answer: in region 1.  The current in region 1 (along the return path and along the outgoing path from the power supply)  is Itot = I1+I2+I3.  The current along the return path in region 2 is I2+I3.  The current in region 3 is I3.
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