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PHYS 2120-80 

Exam 3




Name___________________________________
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1. [20%] In the circuit shown in the right figure, the current through the 12V battery is measured to be A=60.0 mA, in the direction shown. What is the terminal voltage Vab of the 24.0V battery? 
2. [image: image11.png]


[20%] A coil has 500 turns and self-inductance 5.00mH. The current in the coil varies with time according to i=(500 mA) cos(πt/0.0250 s). (a) What is the maximum emf induced in the coil? (b) What is the maximum average flux through each turn of the coil? (c) At t=0.0200s, what is the magnitude of the induced emf?

3. [20%] Considering the right figure. (Assume R1=80.0 Ω, R2=50.0 Ω, and R3=80.0 Ω.) (a) Find the reading in each ammeter and voltmeter just after switch S is closed. (b) Find the reading in each ammeter and voltmeter after switch S has been closed for a very long time. 

4. [20%] Consider the following equation:
[image: image12.jpg]


. (a) Using the equation above for the current in a discharging capacitor, derive an expression for the instantaneous power P = I2R dissipated in the resistor. (b) Integrate the expression for P to find the total energy dissipated in the resistor. 

5. [20%] A long, straight wire carries a current of 2.50A. An electron is traveling in the vicinity of the wire. At the instant when the electron is 5.00cm from the wire and traveling with a speed of 7.00×104 m/s parallel to the wire in the direction opposite to the current, what are the magnitude and direction of the force that the magnetic field of the current exerts on the electron? (Assume that the current runs left to right and the electron is below the wire.)
MULTIPLE CHOICE.  [5% each]

1) 


A cylindrical wire has a resistance R and resistivity ρ. If its length and diameter are both cut in half, its resistance will now be: 


1) 


_______ 

A) 


R/4 


B) 


R 


C) 


4R 


D) 


2R 


E) 


R/2 

2) 


Which of the following is an accurate statement? 


2) 


_______ 

A) 


When a household circuit is rated at 20 A, this means the wires in the circuit will not carry more than 20 A. 

B) 


Modern household plugs have three prongs.  Two of these are connected to ground wires. 

C) 


The wires that are grounded in household circuits carry no current. 

D) 


When a lamp and a radio are plugged into a household receptacle, they are connected in series. 

E) 


If any of the three wires leading to a household appliance were to have the insulation rubbed off, exposing the bare metal wire, touching one of these bare wires would expose you to the danger of electrocution (should you be standing barefoot on a damp concrete floor). 

3) 


Ions having equal charges but masses of M and 2M are accelerated through the same potential difference and then enter a uniform magnetic field perpendicular to their path. If the heavier ions follow a circular arc of radius R, the radius of the arc followed by the lighter ions will be: 


3) 


_______ 

A) 


4R 


B) 


R/
[image: image2.wmf]2




C) 
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R 


D) 


3R 


E) 


R/2 

4) 


Two very long parallel wires are a distance d apart and carry equal currents in opposite directions. The locations where the net magnetic field due to these currents is equal to zero are: 


4) 


_______ 

A) 


a distance d/2 to the left of the left wire and also a distance d/2 to the right of the right wire. 

B) 


The net field is not zero anywhere. 

C) 


midway between the wires. 

D) 


a distance d to the left of the left wire and also a distance d to the right of the right wire. 

E) 


same distance 
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 to the left of the left wire and to the right of the right wire. 

5) 


Which of the following would be most useful if you were to attempt to calculate the magnetic field at the center of a square loop of wire? 


5) 


_______ 

A) 
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B) 
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C) 
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D) 
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 at the center of a circular loop. 

E) 
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 for a long straight wire. 

6) 


A capacitor is charging in a simple R-C circuit with a dc battery. Which one of the following statements about this capacitor is accurate? 


6) 


_______ 

A) 


There is a magnetic field between the capacitor plates, even though no charge travels between them, because the magnetic flux between the plates is changing. 

B) 


The magnetic field between the capacitor plates is increasing with time because the charge on the plates is increasing. 

C) 


There is a magnetic field between the capacitor plates because charge travels between the plates by jumping from one plate to the other. 

D) 


 There is a magnetic field between the capacitor plates, even though no charge travels between them, because the electric flux between the plates is changing. 

E) 


There is no magnetic field between the capacitor plates because no charge travels between the plates. 

7) 


Two coils are connected in series. To obtain the maximum mutual inductance, 


7) 


_______ 

A) 


one coil should be wound clockwise and one counterclockwise about the same axis. 

B) 


the coils should be far apart. 

C) 


the axes of the coils should be perpendicular. 

D) 


it makes no difference how the coils are oriented, as long as they are in series. 

E) 


None of these are true
8) 


A multiloop circuit is given. It is not necessary to solve the entire circuit. In the right figure, the current I1 is closest to: 


8) 


_______ 

A) 


-0.7 A      B) 4A     C) 0.7A     D) -4A     E) Zero

1) 


D 

2) 


B 

3) 


B 

4) 


B 

5) 


C 

6) 


A 

7) 


E 

8) 


A
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