Physics 116¢c Test 2d  October 12, 2007

Name: Ke,j Seat:

This is a 50 minute, closed book examination. Put answers in the boxes
provided (if any): If-numerical answers are needed; you-must include units.
Any work needed to justify the answer must be shown in the space
provided, or as indicated on a separate piece of paper or elsewhere on the
test. A correct answer without the necessary justifying work may not
receive any credit. You may tear the formula sheet off the back of the
exam.

Total points for each problem will appear in the table below and in ()
beside each problem number. Do what is easiest first. AVOID glancing at
anyone else’s paper during the exam. No means of communication
between other students or outside parties is allowed. Th_e_ honor code is in
effect.

You must do all the problems on the test.

Problem Description - | Max Score | Score
1 Short 38
: Answer '
2 induced 13
EMF
Total 51
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1) Short Answer (50 points)
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The battery in the circuit below delivers 10 Watts of power to the circuit.
What is V of the battery’? (5pts) How much current flows through the 3 Ohm

(battery) 204V
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b) ¢ Calculate the resistance between pomts A and B (5pts) Note all
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¢) What is the charge on the 1 OmF capa0|tor0 25 éﬁ'e'r'}tbe 'sv'\?it'c':h' é‘ |s open?
(5pts) (Assume that the switch S has been closed a very tong tlme before itis
opened, and that all capacitors are 1mt1a!1y charged.)
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1) Short Answer (50 points)
a) The battery in the circuit below delivers 10 Watts of power to the circuit.
What is V of the battery? (5pts) How much current fiows through the 3 Ohm

caxitor? (5p§) V(battery) = 12. %V
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b) Calculate the resistance between points A and B. (5pts) Note: all = '_gJ\
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¢) What is the charge on the 10mF capacitor 0.2s after the switch S is closed?

(5pts) (Assume all capacitors are initially uncharged.)
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1) Short Answer cont'd

d) What is the Force/(unit length) on a infinitely long conducting wire
which carries 2.6A if it is 0.7 meters away and parallel to another
infinitely long conducting wire with current 0.7 A flowing in the
opposite direction to the first wire? (5 pts) Is this force attractive or

repulsive with respect to the otherwire?(3 pts) _ -
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e) A particle, with a net charge equal to the charge on an electron, moves in a

circular orbit in a 3.5 mT magnet field. If the particle makes 5,000 revolutions/s,

what is the mass of the particle?(5 pts) ,
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f) If the magnetic field in part e) is produced with a solenoid, suggest a design for
a 1 m long solenoid and support your design with a quick calculation. (Does the
area of the solenoid coils matter? Do you think it is better to have more coils or
more current? (why/why not)) (5 pts) '
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2) Induced EMF (13 points) (Show Your Work!)

In the figure below, the conducting loop has fallen a short distance and is now
falling at a constant velocity of 12 cm/s. The loop has sides of length a = 0.55 m
and b =0.45m, and has a resistance of 1.15 Ohms. If the magnetlc field into the
page is 1.8 Tesla above the dashed line and zero below the dashed line, answer
the following questtons

Gravity Since the loop is moving at a constant

velocity, there must be an equal force
acting to hold the loop up. What current

X

Magnetic do you need to flow in the loop to produce
Field = 1.8 this force? (5 pts) Please indicate the
Fasla He.re direction of this current on the figure as

well. (3 pts) (Hint: find EMF 15!)
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Magnetic — (drawing direction of current on figure)
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