Phyvsics 1166
mecond Partial Examination Cretodsar 11, 20011

Narne: Y\EH
J

Flease circle your section:

Seclion i Section 2 Seclion 3 Sectlon 4
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This is & one hour, clesed book examination, Put answers in the boxes provided,
or circle the best answer, I mumerical apswers are needed, vou must inelude anits,
If required, any work needed to justily the answer must be showt i the space
provided. A correct answer withont the necessary justifving work mav not receive
any credit. You may use tho formula sheet an the back of the oxam.

Total point scores for each problem wifl appear i the table below aosd in ()
beside each problem numhber, Do what is castest first, AVORHD glancieg at anvone
else’s paper during the exam! The honor code is in effect.

Point Tallies for the Exam Problems

Problem i Deseription | Max Seore | Actual Score
i Short. Answer 25
2 Momentum L4}
P Penduium 15
3 Total
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{Problem 1: Circle the Correct Respounse, or Make a Sketch):
(Showing your work can get you partial credit!)

a) What s the resistonce of a copper wire of length 2.0 m, diameter 1.0 mm
and resistivity 1.69 % 1078 (1. m7 {2 pts)
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b) How much current passes dhrough the 3 §2 resistor? (3 pts)
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{Circle the Correct Response, or Make a Sketchl:

) The wire in a) {an I8 Gallge copper wire) is boing used in a eirenit where i
has 1o carey SA (the rated maximum}, How mech power is being used Just to send
the 3A current through the wire? (2 pis.|
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) Chrcte the system of resistors that has the Lowest resistance bedwaen poiuls A

and B.{2 pts)

=0 ie 1.0V at t = 10,0 5 when a switch is closed, how moch current i3 Howing
through the resistor at t = 10.0 57
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F} A circuit containg an unknown resistor and 4 %‘hargﬂd L0 micro-Farad capae-
Hor. I the voltage across the 1.0 micro-Farad capacitor decreases from 3.0 Vo
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(Circle the Correct Response, or Make a Sketch):

g} Sketch the magnetic field inside the solenoid carrying a current 1 as shown in
the figure below {2 pts)

)

t} A magnetic field of 0.040 T lies nlong the z axis. A particle with charge
1.3 > 107% €, velocity 250 m/s along the x axis, and 300 m/s along the v axis
moves through this magnetic field. What is the magnitide of the force on this
particle due to the magnetic field? (2 pts)
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i} A particnlar proton is in a 0.5 m clreular orbit when in a magnetie field of
0.30 7. What is the kinetic energy of this proton? (2 pts)
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{Circie the Correct Response, or Make a Sketch);

i} At what point {radius) is the magnetic field from & ¢4 mm diameter wire
carrying a current of 5.0 4 about the same magnitude as the magnetic Beld of the

earth {as measured here at Vanderbilt}? {2 pts) ‘E) Aty v
O o &

=

B r=02mm _‘L:.l:_- - f:'f_;_c,_.—

HI) r = 20 cm 200008 2TV

1V} r=2mm -3

Vir=2m - famx 0T TR HSA 20,00° - 5
o = 2o

i} Indicate clearfy the direction of a magnetic Reld that creates a force up {and
ONLY up} on the wire carrying current as shown befow. Is there more than one
direction you could have used? (2 pts} ‘jﬁ& ; has Pmﬂ‘{' G [ ¢ ‘Dapri‘mlﬁtjw ?art:-_

( - - & §

T

1) What is the magnetic field at the center of the coils of & Toroid with inmer
radins 0.25 m, outer radius 0.75m, and 5000 turns of wire that carries 2.0 A?(2

pts)

£) 4.0
1Y 6.6 mT

I 2.7 mT
IV} 1.4 mI
V) 0.0 mT




2. Momentum Measurement (10 points)

You are using part of a magnetic field to measure the momenmm of a charged particle. You know
the initial and final DIRECTIONS of the particle’s momentum, the charge of the particle, and the
extent and the strength of the magnetic ficld. Fipd the momentur of the particle for the situation
in the diagram below.
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-7 773, Pendulum (15 points)

A pendulum consists of a wire suspended in a magnetic field.
The magnetic field exists in the direction shown (up) overa 5.0 cm

length of the wire. If gravity acts down as shown, which diagram is
more correct {1 or 2) 7 (5 pts.)
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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)
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