Physics 116b
Second Practice Examination Oetober 2002

Name: Pleasell seW ebAssign

Please circle your section:

Section 1 Section 2 Section 3 Section 4

Instructions

This is a one hour, closed book examination. Putb answers in the boxes provided,
or circle the best answer. 1 numerical answers are needed, you must inelude units.
If required, any work needed to justify the answer mmst be shown in the space
provided. A correct answer without the necsssary justifying work may not receive
any credit. Yo may use¢ Lhe formmila sheet oo the back of the exam.

Total point scores for each problem will appear in the table below and in [ )
beside each problem number. Do what is essiest first. AVOLD glancing at anyone
else’s paper during the exam! The honor code is in effect.

Point Tallies for the Exam Problems
Problem | Description |Max Score | Actual Score

1 Short Answer 25
2 Moment um 10
2 Pendul um 15
3 Tatal




(Problem 1: Circle the Correct Response, or Make a Sketch):
(Showing your work can get you partial credit!)

a) What is the resistance of a copper wire of length 2.0 m, digmeter 1.0 mm
and resistivity 169 x 1073 0. m? (2 pts.)

I} 0.011

[1) 0.043 0
) 34x 1078
V) 90.9 O

V) 23.3 0

b} How mmch current passes through the 3 1) resistor? (3 pis.)

1) 0.77 A — 2;1— g
11 1.0 A
. 10V— 50 =30
w54 $502
V)32 4

¢} Caleulate the pesistance between points A and B.(2 pts.)

A .LB

109% =200
Lﬁﬁi
I) 150
1} 48 0
11I) 25 £
V) 39 0

V) 32 0



(Circle the Correct Response, or Make a Sketch):

d} The wire in a) (an 18 Gauge copper wire) is being used in a circuit where it
has to carry 3A (the rated maximum). How much power is being used just to send
the 3A current through the wire? (2 pis.)

I 31x 1078w
I1) 0.033 W
110) 0.10 W
V) 0.13 W
V) 0.39 W

¢) Cirele the system of resistors that has the Lowest resistance between points A
and B.(2 pts)

R R
A f"llllll',f.-' - i R ’, I'.IIIII ‘II\IV"R_
R R

A e 4 AMA—e AR, <

AM—— Wy
R R

f} A circuit containg an unknown resistor and a charpged 1.0 micro-Farad capac-
itor. I the wltage across the 1.0 micro-Farad capacitor decreases from 3.0 'V oat
t=0 to 1.0V at t = 10.0 8 when a switch is closed, how mueh current is lowing
through the resistor at t = 10,0 87 (2 pts)

1) 0.11 pA
1T} 0.10 pA
111} 0.091 A

IV) 0.91 pA
V) 1.0 pA



(Circle the Correct Response, or Make a Sketch):

g} Sketch the magnetic Geld inside the solenoid carrying a current [ as shown in
the figure below.(2 pta)

TSI
I

h} A magnetic Geld of 0.040 7' lies along the z axis. A particle with dharge
1.3 x 107? C, velocity 250 m/s along the x axis, and 300 m/s along the y axis
muwed through this magnetic feld. What is the magnitude of the foree on this
particle due to the magmetic Geld? (2 pts)

20 x 1079 N
I 20 %1072 N
1) 13x 1072 N
IV} 16 x 107%
ViZex 107¥ N

i} A particular proton is in a 0.5 m circular orbit when in a magnetic feld of
(.30 T. What is the kinetic energy of this proton? (2 pts)

I} 83109 7
1} 5.8 x 107% J
) 1.2 x 1072% 1
IV} 2.4 % 10720 f
V317 x 1072 g



(Circle the Correct Response, or Make a Sketch):

j) At what point (radius) is the magnetic Geld from a 4 mm diameter wire
carrying a current of 5.0 A about the sanw magnitude as the magnetic Geld of the
earth (as measured bere at Vanderhilt)? (2 pts)

Ir=2em
I} r=0.2mm
IO} v =20 cm
IV} r =2 mm
Vir=2m

k} Indicate clearly the direction of a magnetic Geld that creates a foree up (and
ONLY up) on the wire carrying current as shown below. Is there more than one
direction you could have used? (2 pts)

1} What is the magnetic field at the center of the coils of a Toroid with inner
radiusg 0.25 m, outer radius 0.75m, and 5000 turns of wire that cardes 2.0 A?(2
pta)

Iy40T
I} 8.0 mT
I} 2.7 mT
IV} 1.4 mT
V) 0.0 mT



2. Momentum Measurement (10 points)

You areusing part of a magnetic field to measure the momenmm of a charged particle. You know
the initial and final DIRECTI0NS of the particle” s momentum, the charge of the particle, and the
extent and the strength of the magnetic field. Find the momentum of the particle for the simation
in the diagram below .
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3. Pendulum (15 points)

A pendulum consists of a wire suspended in a magnetic field.
The magnetic field exists in the direction shown (up) over a 5.0 cm
length of the wire. If gravity acts down as shown, which diagram is
more correct (1 or 2) 7 (5 pts.)

Front
View

BT

& &

5.0cm

If B = 0.01T, and the mass of the wire is 40 grams, what is the angle
at which the pendulum hangs when 1.0 A flows in the wire? (10 pts)

(Treat the support wires as being massless)



Equations

_dg F 8 1
1= I_fT-;LTL v=Ir R=% p=-
T .
p=m=palT -Tn). p= po. o P =TIt
1 1 1 1
R=M+ R+ R3.., ==

i e Tl T
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T
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4 r3 dir
pobd e
= (ine finite wire)
_ pold o F b , _
B = 1R (center of circular arcof angle = ¢)
g Hol

= o (ceniter of whole loop)

B = pygnl  (solencid)

MNT )
B= -“gm_ (toroid)
Constants

pg = 4m K 107 TT“‘ g = B.85 x 10712 %:r

e = LE0x 1070 C Mooty = 167 x 1077 kg



