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[image: image1.emf]Exam 2 (November 8, 2007)

Please read the problems carefully and answer them in the space provided.  Write on the back of the page, if necessary.  Show all your work.  Partial credit will be given.

Problem 1 (10 pts, no justification necessary):

[image: image2.emf][image: image3.emf][image: image4.emf]A battery is connected to a series combination of a switch, a resistor, and an initially uncharged capacitor.  The switch is closed at t=0.  Which of the following statements is true?

a. As the charge on the capacitor increases, the current increases.

b. As the charge on the capacitor increases, the voltage drop across the resistor increases. 

c. As the charge on the capacitor increases, the current remains constant.

d. As the charge on the capacitor increases, the voltage drop across the capacitor decreases.

e. [image: image5.emf][image: image6.emf]As the charge on the capacitor increases, the voltage drop across the resistor decreases.


Problem 2 (10 pts, no justification necessary):

A the instant the negatively charged body is at the origin, the magnetic field at point P due to its motion is in the negative x direction.  The charged body must be moving
a. in the negative z direction.

b. in the positive y direction

c. in the positive x direction.

d. in the negative y direction.

e. in the positive z direction


Problem 3 (10 pts, no justification necessary):

You stand on a corner as a friend drives past in an automobile.  You both note the time interval required for the car to travel one block, and you both measure the distance traveled.  The proper time interval is measured by _______, and the proper distance is measured by ________.  


a. you; you.

b. you; your friend.

c. your friend; you.

d. your friend; your friend. 

e. your friend; both of you.


Problem 4 (10 pts, justify your answer):

Two identical capacitors A and B are connected across a battery, as shown.  If mica (K=5.4) is inserted in B,


a. both capacitors will retain the same charge.

b. B will have the larger charge.

c. A will have the larger charge.

d. The potential difference across B will increase.

e. The potential difference across A will increase.

Defend your answer.







Problem 5 (15 pts, show your work):
A current I flows in a wire loop in a region of uniform magnetic field as sketched below.  One section of the loop (I) is semicircular with radius R, while the remaining section of the loop (II) is straight and connects the ends of the half circle section I.  The loop exists in a plane of the paper and the magnetic field is coming out of the paper.  Determine the net force on the loop. 
















Problem 6 (15 pts, show your work):

For the circuit shown, what is the power dissipated (Joule heating) in each of the resistors?











Problem 7 (15 pts, show your work):
Earthbound doctors monitor the heartbeat of astronauts in a ship flying past earth with a speed of 0.9c.  If one of the astronauts measures her heartbeat to be 70 beat/minute, what do the doctors on earth perceive her heart rate to be (in beats/minute)? 


Problem 8 (15 pts, show your work):

Consider a wire carrying current I in the plane of the paper that is bent to form the pattern shown in the sketch.  Effectively, you can think of the pattern shown as a circular loop current with radius r combined with an infinite line current passing a distance d from point P at the center of the circular loop (in the same plane).  For a current I passing in the wire as shown, what ratio of r to d will give zero magnetic field at point P? 





























































































































Potentially useful formulas (ask if you need an integral or series expansion)
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