Physics 116b

Second Partial Examination Cetober 10, 2002
Name: Kf- =

|
Signaturc:

Flease rircle yonr secrion:(It's ok if vou don't know your section)

Section 1 Bection 2 Section 3 Section 4

Instructions

Thig is a cne hour, closcd book examination. Put answers in the boxes provided,
or circle the best answer. I numerical answers are needed, you must include units.
TIf required, any work needed to justify the answer must be shown in the space
provided. A correct answer without the necessary justifying work may not receive
amy credit. You tnay nse the formula sheet on the back of the exam.

Tutal puint seores for each problem will appear in the table below and in [ )
heside each problem number. Do what is easiest first. AVOID plancing at anyone
clse’s paper during 1be exam! The honor code is in effect.

Yem st do all the problems in the exam.

Foint Twllics for (e Exam Problems

Problem Description Max Score | Actuat Score

i Short Answer Resistors 11

¥ Short, Anzwer Magnetic Fields 19

3 Mugnetic Ficlds 24
Total 62
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A Calentate the resistance for the . you circled in part c). {3 prs.) .
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e} What 13 tha value .of the petential diffevence siigplied:by the battery, V, if
thers is & current of 1.0 A paseing thiough. theSheealsber. - .- -+ (4 pte.)
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£} Consider the figure below. Theoretically, which of the following set of conmec-
tons will give you the lowest resistance through the mateiial (2 pts.)
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g) Caleulate the resistance for the set of connections you cirded in pert f).
Assume the resistivity of the material is 0.625 Om with the dimensions shown in

. the figure. : {3 pte}
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(Problem 2: Gircle the Correct Respones, or Make & Sketch):
(Showing your work can get.you partial credit!) -

a) Indicate the direetion that current shonld flow through the solencid to make
the B field shown in the figure below. [A dotted line indicates a field line inside
the selenoid )2 pta.}

b) Bstimaate the Magnetic sld in the center of the solenoid above if the current
through the wire is 4.0 A and the diameter of the wire used is 8.0mm. (4 pts.)
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¢} Indicate on the figure the direction the proton will move when it enters the
magnefic Held.(2 pts.) '
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d) Suppose for the brevious problem the proton was already inside the magnetic
field and stuck in a elreular orbit, If the proton gnes in & cirele 10,000 times zach

second, what 18 the value of the magnetic field? {4 pta.)
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e] A magnetic fleld of 0.061 T makes an angle with respect to the velocity of a
particle with charge 1.0 x 1071% C traveling et 10,000 m/s. If the magnitude of
the foree on the particle due to the magnetic field is 1.0 x 107N, what e the
angle of the magnetic fleld with respect to the particle valocity? {4 pta.)
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f) What is the magnetic moment of a circular coil of wire 1.2 em in diameter

that carries a current of 0.55 A7 (Note: A magnetic field of 10mT will produce a
maximum torgue of 6.22 x 107 N'm on this little coil.) : (3 pts.)

- TA NG l
/15 SSA) (.oee% -

(22x 00”5 Au”

P

- 6‘ Yy 1y {O‘-?A’“

MR 0}



3) Magnetic Fields {Vectars){show your work |

Two infinite lines of current, one with current I = 1.5 A into the pege, ancl one
with current I = 1.5 A out of the page are placed as shown: the current out of the
page at (-d,d} and the current into the page at {-d-d). (assume d = 20 ¢m. and
that all lines of current are absolutely parallet.)
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a) What are the mmponents of the magnetic field at the point P (0,0)7
(4 pts. eacls)
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3} Magnetic Fields (cont'd)
b) Where should 2 third line of current, with I = 1.5 A into the page, be placed
80 that the total magnetic field vanishee (equals zero) at point P? (4 pis. each)

x= O
V= 0.1m
gﬁff‘ic_"

c) Now, with all chree wires in place, what is the foree/RHgHIEn the wire with
the enrrent flowing out of the page due to the two wires with current Howing into
e poect ' (4 pts. each)
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