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PHYSICS 24] TEST 1 Monday, February 17, 2003

‘This 13question test (each question is worth approxitnately 6.67 paints) is
worth 1(d points, each question is weighted equally. Please fill out the
answer sheet with soft lead pencil.  Be sure to give your name, stedent 1D #
date, Course #, Test |, and *¥**SIGN**** the anzwer sheel. Be prepared
to present your Studend picture ID card when handing in vour answer sheet.
You may keep the sheets with the questions and your wark,

Pick the nearest value for your answer {there may be slight round-oil errors),
It your answer is significantly different from all possible answers, you have
made some mistake.

Don't got hung up too long over any one question until you have tried all of
them,

You are expected to bring your own gheet of equations and words explaining
the equations. Here are a few possibly uselul constants or equations,

. - RES L' C2nme k- 800 x10" WmiiC = Lidne,

g=0Emrs G GETXID Nmke

wrighl ~ me



l.] A pomntcharee y is placed exactly at the comer of a cube. What is the electric fux
through one of the "oppasite" cube faces which docs NOT touch the charge? [Hin: -
do some of the Faces pass reco fua?  Hing exploit the syimmetties of this
configuration tw (a) delerming the [raclion of the 1otal flux that 2ims at the spposite

taces and (b) share the ot arnong thase laces. | Z _
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3.) Charges Oy = + {0 and Q; = -30n are placed on the x axis &t x = { and & = 50 cm,
respectively. What is the net eleciric flux, in Mm™/C, through a spherical surfase of
radius r = 40 ¢m centered on the origin of coordinates?
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4.} A 50 pF capacitor 15 charged to 150 V_ Tl is then connected 1o both ends of g 20 pF
capacitor. How much charge iz stored on the positive plale of the 20 pF capacitor?
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5.3 A 50 pF capacitor and a 20 uF capatitor are ¢otinecled in series and charged to 150 V.
How much charge is siored on the positive plale of the 20 pF capacitor? -
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&.) A S0 pF capacitor and a 20 yF capaeitor are conoected in parallel and charged to 150
V. How much charge 15 stored on the positive plate of the 20 uF capacitor?
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T.) A circular disk of wniform charge d:nmt:,.r o 1720 jl.l:-*m! has & radius of 10 tm.
What is the =lectric Beld magmtudr: in MAC, at a point on the axis of symmetry 15 ocm
from the disk?

a) 097 x 10"
») 2.0Ex 10"
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8.} Find the magmilude of the elecinic field, E, in Wm at the paint (1.5m, -1.5m) in the x-
¥ plane for the pnl:nlm] function ‘k’{x,}r] = [x¥y. y"‘:-: -18Y, using the gradient
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9.) An active lhunderclond can have a potential exceeding 3 MV relative to the Earth's —

surface. Asguine a not untypical cloud zystem whosze bottom is 1 roile (1.6 kin)
above the sarth and hes an area of 100 km2. Estimate the energy, U, stored in this -

cloud if it is at the stated potential {treat it and the Earth as a gianl capacilor.)
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10.  Anuncharged conducting sphencal shell with ianer and outer eadii L8 mand 2.1
m surrounds a concentric conducting salid ephere of 13 m radius charged with
+15m¢C. What i the potential of the inner sphere at a distance of 0.1 m from the

center? {relative to Vm D at r=c0 ), [Hin: notice carcfully ALL equipotentials, and
do lwo separate integrals in the two cropty-space regicns 1)
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11.} Th:nhuwsymmi:ﬁllud;ﬂmil{diuhctﬂc % =2T). What is iix
capacitance {betwoe the shel]
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12.}  Charges of 20, 40, 60, and -80 mC are placsd at the commers of a 1.3 m square.
What is the slectric potential, V, at the center of the sqoare?
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13} A 2 gC charge is placed at the ongn, an identical charge is placed 2m from the
angin on the x axiz, and a third identical charge is placed 2 m from (he otigin on the
y axis. The magmitede of the foee an the charge at the orgin is:
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l4.}  The force exetted by a uniform electhc Tield on & dipale is:
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13.) A charged oil drop with 2 massBF2 x 10 kg in held suspended by & downward
electric field of M} NAC. Thcchu'gsﬂnthcdrupiu[wmﬂng:hameﬁﬂahmt:im] i
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