Physics 4B

05/14/13

PRIVATE 

EXAM 4

May 19, 2004
Name:____________________
Rules for Exam:
1. Calculators are allowed, but you may not share one.

2. Show your work on non-multiple choice problems. NO WORK=NO CREDIT. 

3. Include units with each answer. One point deduction per infraction.

4. Points will be deducted for students that refuse to turn in their exams, when asked to do so (at the end of class).

5. Round off to 2 decimal places and circle your final answers.

6. Circle your final answers.
Good Luck!
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	Part 1        (16 pts)
	

	Problem 1 (10 pts)
	

	Problem 2 (14 pts)
	

	Problem 3 (30 pts)
	

	Problem 4 (20 pts)
	

	Problem 5 (15 pts)
	

	TOTAL (105 max)
	

	% (out of 100)
	


Multiple choice and short answer questions (4 points each, unless noted)
1. The light bulb has a resistance R, and the emf drives the circuit with a frequency f. The light bulb glows most brightly at

A. very low frequencies

B. very high frequencies

C. the frequency f=2/(LC)1/2
2. Which condition of motion must be met with regard to a charged particle if it is in the process of emitting electromagnetic radiation? 

A. It moves with constant velocity.

B. It accelerates.

C. It moves at the speed of light.

D. It moves parallel to a uniform magnetic field

3. When the current through an inductor doubles the energy stored by the magnetic field 

A. increases by a factor of 4.

B. decreases by a factor of 4.

C. increases by a factor of 2.

D. decreases by a factor of 2.

4. Two current carrying coils of wire are close to each other. We can change the mutual inductance of the pair by

A. changing the relative positions of the coils.

B. changing the currents in the coils.

C. increasing the number of turns in one of the coils.

D. Both A and B are correct. 

E. Both A and C are correct.

F. A, B, and C are correct.


B,B,A,E

Name:_____________________________________________

PROBLEMS

1. At a distance of 40km from a radio transmitter, the amplitude of the E-field is 0.70V/m. What is the total power emitted by the radio transmitter if the electromagnetic waves are emitted uniformly in all directions? (10 points)

1.31x107W

2. Write out the formulas for the electric and magnetic fields for an electromagnetic plane wave with the following characteristics. The wave is traveling in the negative x-direction with a frequency of 100Mhz and the electric field of magnitude Eo is perpendicular to the z-direction (don’t forget to calculate its wavelength). Why would the Poynting vector be useful in the solving this problem (14 points)?

=3m
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3. In the circuit shown below, the L=0.250H, C=10F, R=470and E =141in377t. 

a. What is the impedance and the phase angle of the circuit (10 points)?

500


b. What is the rms voltage between A and B (5 points)?

34V
c. What is the resonance frequency of the circuit (5 points)?

101Hz
d. Draw an accurate phasor diagram at t=0.0167s (10 points).

4. A 2000 resistor and a 1.0F capacitor are connected in series across a 120V (rms) 60Hz line.

a. What is the rms value of the current (5 points)?

0.036A
b. What is the average power dissipated in the circuit (5 points)?

2.6W
c. What will be the reading of an AC voltmeter connected across the capacitor (5 points)?

95V
 Name:_____________________________________________

5. In the circuit shown, the 10-volt battery has negligible internal resistance. The switch is closed for a long period of time, and then opened.  Calculate the potential at points A and B (with respect to ground) when the switch is opened, and 1.0 milliseconds after the switch is opened (15 points).








VA=-30V; VB=10V 
NOTE:∆VBA=VB-VA=+40V
VA=-4.1V

VB=1.4V
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