Physics 230 Praclive Midterm I Exam Fall 2004
Write all vectors m terms of standand unit veclors 1, §, k and r as needed.

1. Identweal poml cherges of mapnitude q are placed at the 3 comers of an equilateral trianglc of side a.
What is the nmgnrmdeaflhufnm:nnmyumchargeduemthe other 2 7 {Circle the best anrwer)
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2. Acthin sheer of charge mepsures 1.0 m wide by 2.0 m long. Which answer below is closest i the
strenigth of the electric Oeld at a position 0.010) m above the shoet of charpe? (Circle the best answer)
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3. The electric field m a repion is given by E = (3 sz} xi wh:n: x is the x-axis conrdimte value,

What is the value of the potential diffcrence V] x=3m, v=0]- ¥ [ :-;“-‘21:], y=(]7 {Circle the best
AbEwer).
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4. The surface charge density is 2 {/m? and the potental is SO0V af point A on z conductor, What is

(be putential ol poml B on the same conductor if (e surface charpe density there is ] Cime 7 {Circle
the best answer).
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4. In a region of ipace, n cylinder of length 1. = §.50 m and ends of radins R =020 m. Thers is na flux
throngh the =idcs of the cylinder. Thore & umiform electric field of strenpth B, = 4.0 x 10 N/C entering
the cylinder through onc cnd, and through the other end there 15 uniform electric field nf sirength By =
2.0 x 10° N/C exiting. The tolal charge, in pC, contained within (he cylinder is: (Circle the best

answwer)
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6, Charge is umformly disiributed taroughout a long cylinder of radiys 0.00-m At apnmta ance of
j""n(u 1) fitfrom the center of the cylinder the elestric field intensity 8.9 x 10° N/C. The Geld, inN/C, at
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T A chatpe of 1.3 pC & uniformly doiobutsd wlome e x-axe fom 2 -0 m o £ =4+, 10 m. The
potential, oV, at lbe pomt x =0.20 m is: {Circle the best answer)
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8. A spherical conductor tas £ radius of B = 0,15 m. The polential at & distwmce of 045 m from the
center of the sphere is measured to be 2.50 X 107 V. The surface charge density, in C/m” on the sphere
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Looger Problemny. Show all work, and derive a.n:rnaadedrelaimns the "Starting Equations.”

. A conduclor 13 in e shape of 2 spherical shell with inner radins By and outer radives By
el charge on the conducior, At the center of the spberical sheil is a point charge ().

{u) Draw a set of field lines on the diagran — “r‘_fh



(b) H1 i the radial dixdance from the conter, write down the electric field in the region (k< r <R,
terms of 43, r, By, Ry, the electric constans k aod g, und sppmopriate woi vectors and standard

cunstants as peaded. "ﬁﬁ’ 7 E_ - -Q/;
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{¢) Write dowm the electric field in the region B <r<Ra
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{d} Wiaic down the clecinc ﬁ;ld i the region r}-llé_ Q
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2, Three charpes are arrangedt as follows: A charge of 2C 13 al (x,¥) = (0, lm); a charpe of 2C i= at (1
m, 0); and a charye - 2C is st {0, -1m). What is the electric fizld at the origin?
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3. A charge ) is uniformby distributed on o string which hascmﬂ'_rex ants belween x = -
+LA2. Give all answers interms of 1., €, the electri: constant k, am] ofher slandard constants such as «,

as peaded.

{=) What is the linear charge density of the string”?
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% {b) Write down the charge elerment d() vou witl use to fmd, by integration, ﬂmputarnlatpmmny
on the y-axis. Give 80 in terms of dx, Q, L, x, y, and k a5 necded.
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(=) Wnile down the mtsymal lor the potential at position ¥ on the y-axiz, showing the upper and lower

s of ntogrtion o
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