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1. [8 pts] A parallel plate capacitor (with no dielectric) is charged to V;=12
volts and has a charge of 3 nC (3x10° C) on it.

a) (2) What is the capacitance, C, of this capacitor?

_ Q  _ 2 %10 ¢
C ===
V4 | 2V

C= 2.5 xio '° F

b) (3) With no source attached the plates of the capacitor are changed
to twice their original separation. In this process no charge is
transfered to or from the capacitor. What is the potential, V,, on the
capacitor after this is done?

¢ )
Q - QEV\? = {;m Vé@w mi&ziﬁ\zv%

~ 2 = 2 (12V)

c) (3) A mica dielectric, with K=5, is inserted between the plates of
the capacitor. This dielectric only fills half of the space of the gap of
the capacitor and has the same surface area as the parallel plates.
What is the potential, Vs, on the capacitor now?

2. 2. K

| Ny
K =5 )\/ “:;%E{”i?ﬁwnzéiaw}%f% 2{ g;”}

V,= 4. %V
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2. [8 pts] The figure below shows part of a conductor with resistivity,
p= 10" Qm. Shown is the electric potential at 3 positions in the conductor.

s,

Loy —
T zmm() 2 - X (em)
T T3 & 2

o d —>l

a) (2) What is the direction of the current in the conductor?

AN
direction = - _ -X
b) (3) What is the current, I, in the conductor?
1=3] 4 A

c) (3) What is the magnitude and direction of the electric field, at x=0,
in the conductor?

* AX ,02 a
A
E= |00 % direction = — L
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3. [8 pts] Solve for the equivalent resistance, Req, that is between the points
labeled a and b, and the current, |, that flows from the ideal battery.

~ (70 )
V- M o 2o
Req R o0
R.eq = (%ti@ ?ﬁ wm

4.[10 pts] All the EMF (voltage) sources are ideal in the circuit shown. Find
the current through the resistor Ry, |1, the EMF €3, and the resistance of the
resistor labeled Rs.
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5. [10 pts] The circuit shown has no changes or currents to start with. All
circuit components are ideal.

L-:oO,‘Z.H

8:!1\[ -
‘ _ C;=—C1,‘"'- I‘OFO‘/‘(F 3 Q@%’ - ZQQ&,{{F

a) (2 pts) The switch is switched to position 1. The capacitor, C,, takes
8 seconds to charge to 10 volts. What is R?

V. % -tk S T, -«»Va>
e 1le vo=\V,(1-e™) 7 gz =
s

) g\wé - the / M ""‘%‘lgfé( .y,

b) (2 pts) When the capamtor, Cl, is charged to 10 volts, the switch is
moved to the position labeled 2. What will be the current, i, just after
the switch is moved?

- — - % s —
- o MM S
= R = T "71-% jo®xto
C M{ VM)
= ()
c) (3 pts) What will be the maximum current ,iLmax, through the .
= here inductor? ho Fue
Energy -y c, skarts Lt ¥ 5%
- - L oeNT = f o= LA
Eo = 2 &t —f - e I
- ( io V”)
, ‘ o \ P . « C;g xj - ’ B B .
"':.f"';;-;? { s nsmsr V / W by L F o
“/["' L. b s v iiw— e
= 4 606797 =
WO’Z,zﬁ @ : leax O z&‘;’ A
d) (3pts) How long, after the switch is moved to position 2, will it take,
t, to first get this current, iLmax, in part c?
& I P.@’»‘,f;ﬁﬁ{ ‘ E - T ”}}jmm@gf
/’f N\
| \ 35 m §
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6. [10 pts] The rectangular conducting loop, shown, has a resistance of
R=0.01 ohms and a mass of m=10 grams. The loop starts at rest and is
released so that the lower-most part of the loop is just outside the uniform
magnetic field. When the loop is released two forces act on it, the force of
the magnetic field on the current is the top wire (the side wire forces cancel
out each other) and the force of gravity (g = 9.8 m/s?). Find a) (2) the
direction of the induced current in the loop, b) (3) the initial acceleration,
a(0), of the loop when it is first released, and c) (5) the acceleration, a, of
the loop for all time while it is still partially in the magnetic field as a
function of, v, the speed of the loop. k= K ;Qf <R

xxxxxxé*:ZT FRD j gw__,%
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- L === _dt - BRvt)= 2—
F= B R 2 R E%{ > R
= F, = £ (Wg@jjf’”” E . R

Direction (circle one) = counterclockwise
a(0)= 1.5 |a=9%w s~ ”’Qé&@}{&} v
a = 9
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7. [6 pts] What must be the current, I3, so that the magnetic field is zero at
the point, O, which is equidistant from the three conductor intersection
points?

e a‘ngé to

g
e

8. [8 pts] The two very long conductors shown both carry, I, 5 amps. Find all
positions where the magnetic field from these two currents is zero.

Crleld
A Yine 1TSS
Pl ottimag 7 ne
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s g ot P
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At positions: wherte Y = = }{
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9. [8 pts] Find V., for the following circuit.

Coe @& 2 @ . &t a=V,Ce
<, C o
%// o {:2:2 e %’q/r 9@\ %w &, } - %‘Vj M%% wi.m}wwf?“":m . {:, , o - v
- - PR s — P, Sy f:,‘a ; de Lo
k)
= OV |—" -
{“‘éﬂfﬁ%’} Vi = Sjué»}‘\/

10. [10 pts] An electron, with mass m. = 9.11 x 10" kg, moves in a circle, of
radius R=0.5m, in the x-y plane in the clockwise direction, with a speed of v
= 6.5 x 10° m/s. This motion is caused by the forces from a uniform magnetic
field. What are the three vector components of this magnetic field, By, By, and

B,? The natural chaxge constante = 1.6 x 10™° C.
¥ 2.
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11. [7 pts] A steady current, of] 2 amps;ﬂows through a long wire in the z-
direction at the x-y QOSlthII x= 10 cm, y= 10 cm (10 cm, 10 cm). Another
steady current, oi{i amps;z flows through a long wire in the negative z-
direction at the x-y position x= 0 cm, y= 0 cm (0,0). What is the magnetic
field, By, By, B,, from these two currents at position x= 10 cm, y= 0 cm (10

/ @, p = ML fwwa "Ti/n) (2A)
() = B, =B.=
NP 2T 2w (01w
R -4 ,
! = 4 xto T
> 5,
—> X

-&
B,.= Y4 xto T

By= . L‘Z& }( éowé’ T
B,= 0O

12.[7 pts] The loop shown carries a current of I in the direction shown. Find
the magnetic field, B, at the origin. Express your answer in terms of I, and

&.wﬂ‘?’.v
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