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. Wait until instructed to begin.

. This exam is closed-book, with no external notes or scratch paper, and no electronic devices.
. Use this coversheet for scratch work. If needed, extra scratch paper is available.

. If your work continues on the scratch page, then make a note in your solution.

. You may unstaple your exam, but please keep the pages in order and include this coversheet.
. Present your photo ID when you hand in your exam.
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— Magnetic fields and forces

Charge : C

o IAxsin 6 ol
AB= "——o— Byire = 5—
dr r? ¢ 2ms
I
BIOOP = /;La Bsol = MonI
Ho 2m
n=N/L Baxiszﬂﬁ
m=1IA T =mBsinf
U =—mBcosf
F = |g|lvBsina F =I¢Bsina
r = mv/(¢B) f = qB/(2am)
~— Electrodynamics
Ad
&= “Ar ® = ABcosf
En =viB
— Mechanics
v =1y +at T = x0 + vot + at?/2
v? =02 +2a(x—x0) a.=v/r
K =mv?/2 W = F, Az = —AU
— Miscellaneous
. opp adj opp
sinf=— cosf=— tanl=—
hyp hyp ad]
a2+ b2 =c%; a®>+b%> —2abcosy =c?
Sphere: A =4mr? V = (4/3)7r®
Circle: C =2rr A=mnr?
b Ap2 —
ar’ +br+c=0 = z = W

Electric field : N/C = V/m
Electric potential : V.= J/C

Capacitance : F

A

M=105k=10>m =103, =10"°

— Circuits
D In =) ILu 0=> AV
T=RC I(t) = Ioe™"/"
Va(t) = Voe ¥/ Vo(t) = o(1 - e77)
R,=Ri+Ry+--- 1/R,=1/Ri+1/Ra+---




ID

1) (25 points) A conducting material of resistivity p is formed into a rectangular block of side lengths a,
2a, and 3a, as shown below. A potential difference V' is applied across one of the block’s three
pairs of parallel faces so that the power dissipation P is mazximized. Find P.
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2) (25 points) The capacitor in the circuit shown below is initially uncharged and the switch is in
position a. At time ¢ = 0, the switch is flipped to position b. At time t = ¢y, the switch is flipped
to position c. At time t = 2ty, the switch is returned to position a. At time ¢t = 2¢y, what is the
energy stored on the capacitor?
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3) (25 points) Three parallel infinite line currents, each perpendicular to the page, pass through the
vertices of a square of side length a, shown below. Given Iy and a, find I; such that the magnetic
field vanishes at observation point P.
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4) (25 points) A conducting wire in the shape of 45°-45°-90° triangle is in a uniform magnetic field,
directed out-of-the-page with magnitude By. The triangle’s 90° corner remains fixed at the origin,
as shown. At time ¢, the distance between the origin and the hypotenuse is equal to vt, so that
the hypotenuse is traveling with speed v. Assuming the wire’s resistance per unit length is equal
to Ao, use any method to find the magnitude and direction of current I(¢) at time ¢.




