Physics 4B

01/03/05

FINAL EXAM 4

May 25, 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 no more than 2 decimal places and circle your final answers.

6. Circle your final answers.
Good Luck!
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	Scores


	

	Part 1        (__pts )
	

	Problem 1 (18 pts)
	

	Problem 2 (10 pts)
	

	Problem 3 (12 pts)
	

	Problem 4 (15 pts)
	

	Problem 5 (10 pts)
	

	Problem 6 (12 pts)
	

	Problem 7 (10 pts)
	

	Problem 8 (10 pts)
	

	TOTAL (___ max)
	

	% (out of 130)
	


Multiple choice and short answer questions (3 points each, unless noted)
1. Consider the arrangement of charges shown below. The length of each side of the square is 0.25 m. The direction of the force on the 2.0C on the bottom left is 
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A. horizontal and to the right.

B. up and to the left, in the direction of the diagonal connecting the negative charges. 

C. up and to the right, in the direction of the diagonal connecting the positive charges.

D. down and to the right, in the direction of the diagonal connecting the negative charges.

E. down and to the left, in the direction of the diagonal connecting the positive charges.

2. [image: image12.png]


A solid insulating sphere of charge qA and radius RA is inside and concentric with a conducting spherical shell of charge qB, inner radius RB, outer radius RC. The charge on the inner surface of the conducting sphere at RB is  

A. -qA
B. -qB
C. qB+qA
D. -( qB+qA)

E. qB-qA
3. In a certain region of space, the electric field is uniform and expressed as 
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. As a result, the charge enclosed by any Gaussian surface within this region of space is

A. Eo4R2o.

B. EoR2
C. Eo
D. Zero.

E. None of the above.

4. The electric potential at a point that is 2 m from a distribution of charges is 28 V. From this information we can conclude that the electric field

A.
is 56 V/m

B.  
is 14 V/m

C. cannot be determined

5. A loop of wire is placed in a magnetic field. To maximize the torque on the wire the 
A. magnetic field must be parallel to the normal to the loop of wire.

B. magnetic field must be parallel to the force on the loop of wire.

C. magnetic field must be perpendicular to the normal to the loop of wire.

D. magnetic field must be perpendicular to the force on the loop of wire.

6. Of the quantities listed below, circle those that depend explicitly on geometry (1 pt. for each correct answer and 1 pt. deduction for each incorrect answer.).

Resistivity

Self-Inductance

Capacitance

Conductivity

Mutual-Inductance
Resistance

Resonance



7. When the switch in the diagram is closed, the potential difference across R is

A. [image: image13.png]i
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VN2/N1.
B. VN1/N2.
C. V.
D. Zero.
E. Not enough information given 
Two charged particles are traveling in circular orbits with the same speed in a region of uniform magnetic field that is directed into the page, as shown.  The magnitude of the charge on each particle is identical, but the signs of the charges are unequal.

[image: image2.png]



8. Which one of the entries in the table below is correct?

Mass Relationship
Sign of charge Q1
Sign of charge Q2A.

A.          

m1 = m2

+


–

B. 

m1 > m2

–


+

C. 

m1 < m2

–


+

D. 

m1 > m2

+


–

E. 

m1 < m2

+


–

9. Which of the following wiring diagrams could be used to experimentally determine R using Ohm’s Law? Assume an ideal voltmeter and an ideal ammeter.

[image: image14..pict]
10. An experiment is conducted on a long straight wire of diameter d. A constant current is sent through the wire and the magnetic field on the surface of the wire is measured to be B1. The experiment is then repeated with the same current but with a wire of diameter 2d. The magnetic field measured on the surface of this second wire will be which of the following?
A. B1 / 4

B. 2B1
C. B1
D. 4B1
E. B1 / 2
11. A bar magnet is dropped through a coil of wire. A student measures the induced emf as a function of time. Which of the following best represents the induced emf as the magnet falls freely through the coil?
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12. The capacitor in an RC circuit begins to discharge. During the discharge, in the region of space between the plates of the capacitor, there exists which of the following?
A. both electric and magnetic fields. 

B. a magnetic field but no electric field.
C. no fields of any type.
D. an electric field but no magnetic field.
13. An electromagnetic plane wave is traveling through space. If its electric field vector is expressed as 
[image: image3.wmf], its corresponding magnetic field vector is expressed as

A. 
[image: image4.wmf]
B. 
[image: image5.wmf]
C. 
[image: image6.wmf]
D. 
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C,A,D,C,C

D,B,B,E,B,A,A

Name:_____________________________________________

PROBLEMS

1. Consider the circuit below. The frequency of the AC power supply is 60Hz. Reduce the circuit into a inductor in series with an equivalent resistance and calculate





a. the power factor of the circuit (10 points)

0.93
b. the rms voltage across A and B (8 points).



V=52.4V

2. A parallel plate capacitor is constructed using two dielectric materials, as shown below. Find an expression for the capacitance of the device in terms of the plate area A, d, fundamental constants and the given values of the dielectric constants. (10 points)?



[image: image8.wmf]
3. Two current carrying wires of length L are joined together by a semicircle of radius R. Calculate the magnitude and direction of the magnetic field at the center of the ring, if the current through the system is I (12 points).






[image: image9.wmf] out of page
4. A loop is pulled with a force F upward, a distance of .037 meters in 0.0080s.  The loop has a length of 0.23 m, a width of 0.09 m, and a resistance of 350.0 (.  At the instant shown (after 0.008s elapsed), the loop is partially in and partially out of a uniform magnetic field that is directed into the paper. The magnitude of the field is 0.25 T.


a. What is the magnitude of the emf induced in the loop? (5 points)?

V=0.10V
b. What is the magnitude and direction (indicate direction in the figure) induced current in the loop (5 points)?

I=297A
c. Calculate the force F required to pull the loop if it moved at a constant speed. (5 points)

F=6.68x10-6N
Name:_____________________________________________

5. A doubly charged He atom (He++) of charge 3.2x10-19C and mass 6.68x10-27kg is accelerated through a potential difference of 10kV. It must pass un-deflected through a velocity selector (plate separation of 5.0cm) with the magnetic field set to 0.030T. What is the required potential difference between plates of the velocity selector (10 points)?


V=1470V
6. At t=0 the switch is thrown to position A. Sketch an accurate graph of the voltage across the 10k resistor as a function of time. After a long time has elapsed the switch is thrown to position B. Calculate the voltage drop across the 20k resistor 0.6s after the switch is thrown to position B (12 points).

2.71V
7. The charge density on a solid non-conducting sphere of radius R is =(Q/R4)r, where r is the distance from the center of the sphere. Calculate the electric field at a distance r=R/2 from the center of the sphere (10 points).


[image: image10.wmf] radially outward

8. A long wire carrying current I1=4.0A is in the plane of a rectangular loop carrying current I2=15.0A. Calculate the magnitude and direction of net force on the loop. Assume d=12.0cm, a=4.0cm, and L=24.0cm (10 points).

.  
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