1)

[10 pts.] An electron (charge -e, mass m) moves at constant speed on
a circular orbit in the x-y-plane, counter-clockwise with a period T, in

a uniform magnetic field (see figure). The magnetic field is_(hint: the .
centripetal force is F=mv’/r) :
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Neone of the above



2)

2) [10pts.] A current loop of area 0.1m?, carrying a counter-clockwise
current of 0.5 A, is lying in the x-y plane (see figure). A uniform
magnetic field of magnitude B =0.25 T is pointing in the positive y-
direction. Using the magnetic moment of the loop, compute the
torgue on the current loop.
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Mona of the above



3)
1) [6 pts.] The work done by the Lorentz force acting on and electron moving in a uniform magnetic
field (no electric field)

depends on the direction of motion of the electron
is positive, keeping it on a helical (or circular) path
is negative, keeping it on a helical {or circular) path

keeps changing sign during the electrons motion

- O<

None of the above
4)
4) (10 pts.] A proton (charge +e) is moving along the z- ‘X
axis in positive direction. When it passes through z=0, -+ x=2nm
it produces a magnetic field of 0.5 T at x = 2 nm. What profon 1
is the direction of the magnetic field and the speed of O——perny 8 Jroseseenencanen -
the proton? y z
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B in positive z-direction, speed 3.25 * 108 myfs + '1 V 1 ? M L\ ra €)
B in negative z-direction, speed 3.25 * 108 mys v
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B in positive y-direction, speed 1.25 * 103 mys v Ir p_ 2-

B in negative y-direction, speed 1.25 * 108 mys
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L
B in negative y-direction, speed 0.25 * 108 mys = ll L g x [0 /}

B in positive x-direction, speed 0.025 * 108 myfs

B in negative x-directicon, speed 0.025 * 10B mfs

MNone of the above
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5) ®

5) [8 pts.] Two straight long parallel wires in x-

h2 7 here 1B 1>18, 1 alw
0, ] [ 275
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direction are placed in the x-z-plane carrying =21,

+
1
current |y =2 lp and [ = I, see the figure below. ., < _§F0 x
Wire-1 is located at z=0 and wire-2 is at z=-2 @ Q i
(25>0). The total magnetic field is zero at : L=1, i e
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MNone of the above



6) -
& o
[10 pts.] A long uniform cylindrical wire of radius R is aligned with
and centered on the z-axis as shown in the figure. It carries a uniform
current density j _in the direction out of the page. Apply ﬁmpﬁre's
law to compute the direction and magnitude of the magnetic field at
any location which is a distance r > R from the wire.
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None of the above



7)

7) |8 pts.) A current loop of radius R is located in the x-y-plane

and immersed in a uniform magnetic field that makes an

angle 0 with the normal vector of the loop, see figure. The

magnetic field strength increases at a rate dB/dt.

What is the magnitude and direction (as viewed from CW —
above) of the electric field induced along the current loop? eow

(cw=clockwise, ccw=counter-clockwise)

R dB
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2 dt
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MNona of the above
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8)

[8 pts.] A circular current loop (initial radius rg) is made of a o
movable cable that can be pulled to contract the loop, as / \
shown on the figure. The loop is immersed in a uniform | |
magnetic field pointing out of the page (parallel to the normal cw \\ //ccw
vector of the loop). A student starts to pull on both ends of S
the cable, reducing the radius as r(t)=ry-vt. Calculate the EMF
induced in the loop.

B2mv (rg—wvt), inducing a clockwise current &-

B 2mv (rg— vt), inducing a counter-clackwise current
B mv (J'o =), inducing a clockwise current
B v (ro - Vf}. inducing a counter-clockwise current (/

B rg— )2, Inducing a clockwise current

Bm (FQ - V[)Z. inducing a counter-clockwise current

B2 1 v Ip, inducing a clockwise current
B2 1 v rp, inducing a counter-clockwise current

Mona of the abova



9)

' [6 pts.] A metal bar of height L is moving and accelerating towards. Metal bar
the right through a uniform magnetic field B pointing out of the =
page as shown in the picture. The voltage difference between the
top and bottom ends of the bar, AV = Visg-Vonem, is i
a
L >
B®
Hamogenous
mm over Lpace

positive and constant

negative and constant

positive and Increasing

negative and decreasing

oscillating between positive and negative

MNone of the above

10)

) [6 pts.] The current inside a coil is ramped up steadily from 0 to 5 A during a 0.5 s time interval, It
is found to induce an EMF of 2 V. What is the inductance of the coil?
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Mone of the above



11)

11) [8 pts.] What current is needed in a long solenoid coil (2000 windings, 1.5 m long) to produce an
energy density of 20J/m? inside it?
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Neone of the above

12) ‘1 1/\’

12) [10 pts.] In the circuit shown the switch is closed
at time t=0. Find the current i immediately after
the switch has been closed, i)(t—0) , and in the
long-time limit, i1(t — o).
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Mone of the above



