
Problem 1.

A proton is movitrg to the right with speed o. It entels a uniform magnetic field B which
points out of the page. The oagnitude of B is 0.2 T.

V
H

p-b^

o o o---,,
o o  a

o o  o

n r  =
U

Vfr-W= Mnls--i-;- ,q

a) Wbat is the direction of the force on the proton? (into page, out of page, "p@
to the left, or to the ight)?

b) Now assume there is a.lso a uniform electric field present h tbe sa.me region. In what
direclion must -E point if tbe pro_on is !o proreed unde€ecledl

c) It is found that an elect c freld of strengih 1000 V/m is needed in order that the
proton not be deflected. What is the proton's speed r.r?
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Problem 2.

Consider the circuit shown, with , : 10 V,
-Rr : 100 O, Rz:200 Q a.rrd R3 : 200 O. 

F
a) What is trhe current passing through .?1?

b) How nucb heal is gen"rared in.4r in I0 spconds?

c) If the batiery were replaced by a 110 V, 60 Hz A.C.
power source, and.Rl was replared by a 122 mH inductor,
wbat would be the pea.k curretrt iD the inductor?
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Problem 3.

A vrire caxries a cDrrent 1. The vtire
comes iD straight fiom fax away until it
reaches a distance B hom a ce*ain
point P, arcs axound at a constal$
distance ftoE that poiDt, and then €xits
straight out at all aogle of 90" from
tbe incoming direction (see the diagram).
Constder the ma.gnetic field a.t the point P.

a) What is the contribution to the magletic field at P ftom the long straight sections?
If you do no calculations, briefly explain why.

b) W}1at is the direction of the magBetic 6eld at P?

c) Use the Biot-sava.rt law to calculate the magnitude of the magnetic field at P, if
r.t: DU Cm ano J = o /{i
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4. Multiple Choice

a) Two long Etraight wires a.re pa,ra,llel to each other, and earh carries current. The wrre
on the left side experienc€s a force to the right. What can one say about the directions of
thp curr];QLs in the wires? | |

( i;fhey are tbe sa.m" I F I
) lDey are opposr(e ea.D orner r--' I

iii) Not enough informatior is provided I I
t I

b) At some instant, a radio wave has ar electric 6eld vector pointing in the negative c
direction atrd a magnetic ield vector pointing in the positive y direction ln what direction
i s  t h e  $ r a v p  t r a v e l l i D g ?  7 -  l i i

i /  Posit ive r J '  -r- b(6
i i) Nesative r - / '1o
iiit eo-"itruu s Tlt^ {I"'ha $ S
iv) Negative I

APositjve z
tf vi))Nesative z'fii1 

Rad,o *"u", huue no direction

c) Two coiJs of wire a.re Iocaied concentrically in the same plane; coil A is larger than coil
B. There is a clockwise, decreasing current io coil A. Whai is the dircction of the cunent
induced in coil B?

1i) plockwjse
u) uouDterclocl{'wlse
iii) There is no current
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d) A circula,r loop of wire is in the pla.re of the page, and
cax es a counterclo&wise cufiett. There is a magnetic field pointing
to the dght. Wlat is the direction of the iorque on the coil?

i) To the left
ii) To the right
iii) lnto the page

Out of the page
p the page

Down the page
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e) A oatedal is inserted into a solenoid which caxies a cufient. The magnetic field is
Iound to increase by a factor of 300 compa.red to that without the material The mate al is
B1ost likely to be

i) Dielect c
ii) Para$Iagnetic
iii) Diamaenetic
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