Physics 108 Test 2 -~ March 18 2016
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This test is administered under the rules and regulations
of the Honor Code of William & Mary. '
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1; (25 points)
2. (25 points)
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Problem 1. [25 points]

| R)
Consider the circuit shown, where
V=10V, R =3k, Ry =10k,
and R3 = 10 kQ.

a) [7 points] What is the total equivalent resistance of the three resistors?
b) [8 points] What is the current through each resistor?
¢) [5 points] How much energy is dissipated as heat in resistor R; in 10 seconds?

d) [5 points] Assume that the resistors are actually the filaments of incandescent light bulbs.

If R, is disconnected from the circuit, will the Ry bulb get brighter or dimmer? Explain
your reasoning. '
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Problem 2. [25 points|

Two charges, (J1 =

+2 pCand (2 = -2 2
Location A is midway between the charges and location

located 6 meters apart,

shown above.
ove the midpoint.

a) [6 points| Find the electric field (magnitude and direction) at location A.

b) [5 points] What would be the force (magnitude & direction) on an electron if it was lo-
cated at A7

¢) [4 points] What is the direction (don’t worry about the magnitude) of the electric field at
location B?

d) [6 points] What is the electric potential at location B?

e) [4 points| Sketch at least 8 electric fields lines generated by these charges.
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3. [20 points]  (these are three unrelated problems)

a) [7 points] You are toasting your breakfast bagel using a 3.2 amp DC current entering
your toaster. The current is on for 10 seconds. How many electrons go through the toaster
during this time? If it was, 1nstead a 3.2 amp AC current, how many electrons go through

the toaster?
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b) [7 points] A 3 uF capacitor is charged to a voltage of 20 V. If it is then discharged through
a 100 MS2 resistor, how long does it take for the voltage on the capacitor to fall to 1v?
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c) [6 points] You have connected a Galvanometer in series with a 10 M resistor. Is the
resulting device useful as an Ammeter or as 4
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Problem 4. [30 points| |

The plates of a parallel-plate capacitor each
have an area of 16 cm?, and they are separated
by 0.04 mm. It is connected to a 9 V battery
as shown.
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a) [5 points] What is the magnitude of the charge on each plate?

b) [5 points] On the diagram, draw several equipotential lines in the region between the
capacitor plates. '

c) [5 points] Which way (up, down, left, or right) does thé electric field between the plates
point?

- d) [5 points] What is the magnitude of the electric field between the plates?

e) [5 points] The battery is disconnected from the circuit (without allowing the capacitor
to discharge). Now, a sheet of paraffin (dielectric constant = 2.2) is inserted between the
_plates; it fills the space completely. What is the new charge and the new voltage on the
capacitor?

f) [5 points] Prof. Armstrong takes a much larger capacitor, C' = 100 pF, and charges it
.using a 250 V power supply. He then disconnects it from the power supply, and connects
a metal screwdriver across the plates. All the stored energy is discharged in 1076 s with a
loud bang. What is the power (in watts) of this discharge?

0) C=X&RA &l frain =CV =342 F)fqy)
- 2 =
5 125\ 1,410 M~ \ _ 3 <u g0 :
C~ (88500 '")(Oo+x.s3 )) = 3546 F =384 of

s L el pull o LMD( et
U%MM - V=Ed - E- ?»[/ A, 23540 Vi l st_K\//m

€> Cha = K%B = KC = 21)(354::1""’ )= 27900 F : o = @ (
. _ : - « 3.19x e . '
QW_QM\/MU 5 VMW_Q“L-’M | 601040/\84/@})_

Crwy  ZP107F

o)

£) ECaf,:—LCVQ : %([oox,o'%)(ggg\/)q =312J

‘POW'U\" F'% - Ty . ngXIOCW! ‘. »
Tome |0¢s L ‘ 3 Me ,




