
Problem 1.

Consider an electrcn tral€lling at 4.0 x 102 m/s in a magnetic fleld. It erpe eoces the
greatest force if it is travelling northwards. The force in this case is directly west arrd of
magnitude 3.2 x 10-1e N. Ig4ore ihe Eaith's magnetic ffeld, which is tiny in comparison

a) What is the ma.gditude and direction of the maS4etic freld?

b) How would yoru aDsw€I change if it vrere a protoD i4stead of an electron?

c) How much current would have to flow in a long, stmight wire located 1 cm away ftom
the electron in order to gmerate a magnetic field this stroag?
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Problem 2.

Consider the circuit shorm, with t : 10 V,
.R: 100 f,),  Ct:200 pF and Cz:100 pF.

a) The switch has beeD set to position #1 for a long time.
What is the charge on ca.paoil,ot Cr?

b) What is the curreDt flos.ing through the resistor -??

c) Now the switch is switched to positioD #2, removing
the battery ftom the circuit. How long will it take
for the cha.rge on C1 to reaf,i 25% of its initial value?
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Problem 3.

A 19loop circular coil, 16 cm itr dianeter, lies in the cg pla"'re. The current in each ioop

a)

b) ^(--

/'iDL'.

c )

fi^")x (0.fi * O.aj
t  i , .  4= J  \ f , J : - c

t.r,{i )il^

-oLt\)rn:= -  ( : ro t ) .
R  j = o ,  t ' t '

IV^ p*"4.",1hhA
+ o.Ls

of the coil is 7.6 A clockwise (when viewed from a point on the positive z axis), al1d there is
a coDstant externa,l magnetic fleld vector E : 1O.SO i + O.OO j - O.OS i) f.

a) What is the magnetic momeot of the coil (magnitude and direction)?
b) Determine the iorque on the coil due to the extemal magnetic field.

c) What is the the potential energy of the coil in the field?
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4. Multiple Choice

a,) A rectangular loop of wire is moved from a region with no magnetic freld into a region
which has a magnetic field pointing into the page, as shown. Which is the direction of the
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c) ID what direction is the net force on the coil?
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d) If instead the current in the wire is constant with time, but the coil is being pulled
down (away ftom the wire), what would be the direction of the current induced in the coil?
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e) A coil is located in a magnetic freld, and ca.rries a clockwise cullent. The rorque on
the coil is determined to be to the ght. In what direction is the magnetic lield?

i) To the left
ii) To the right
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The cu[ent in the vrire is flowing to the right and is inoeasing-
What is the direction of th€ cuuent induced in the coil?
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iv) Out of the page

vii) There is no lorce
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