
PHYS 34L4 - Electricity and Magnetism- Homework Set 1

Cal III (Chapter 1) and UPII Review

Due 12:30pm Wednesday January 2:1,2007 at the beginning of class.
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Additiorral Problems

Problem A1 Tltis problern takes ytlu throrrgh the culculatiott of t, lur cler:trir: f ielcl of a finltc r:vlinclcr ."r ' i t l i

urrif<irrn volunrc' r*tange derisity p througli a soquonco of sirnpler r:tilr:ulatiorrs.

(a) Cotrrpute thc cier:trit: f ielcl a,long t, lrt: irris of a ring of cha,r'g-t ' r.viLlr <:lra,r'g.c ricu.rifv ) ancl rudius -R.

(b )  t Js t : t l t t : I r : su l t o f t l r i s r : a l c t r l a t i o r r t , o r ; z r k r r r l : r , t c thc l i c l t l a , k r rLg t l Lc r r . x i so f i L r l i s kw i t l i un i l t i r r nsu r f : x :e
charge density o and radius 11.

(c) Chcr* your r:alr:trl i l t iorr try showirrg yoru rt 'srrlt, trcr:orttcs tht: f irft l  of iLu irrf initc lr laru.irr t lur l inrit
1l - oo.

(d) Usc tltc xrsrrlt irr (b) to r:a,k:trl iLtc tlur r ' l<x:tri<: f icl<l akrrrg th<r axis orrtsirlc of a, <vlirrdr:r of urrifbrnr
volurrre charge dcnsity p trri<l ra,tlius R. 'l'hc cylinclcr occupios t,hu regiorr L < t < I alclng tlrt: x-axis.

Problern ,4.2 C}lrrsirlcr thc unit vectors that fornr cylindri<:al <roorclirrirtcs (i,,1,,2) tn<l splrcrical cciorclina,tcs

c,4, i l .
(a) Draw thc unit vc<rtors for trn arbitrary point in Cartesian coordirrates for ctrch systcrn of coordi-
llirtcs.

(b) Express cach urrit vectol irr terrns <';f t, 'y,z,i, ' t1 ,2.

(c) Using a scl, oi vcct,ors, t lrau,t.trc I ielcls E - 1i), I1: ^14 , I i - 7i, :rrrd E:4

(d) Fbr whir:h of the above, do you expect, V.E + 0 or V 
" 

i / 0'/ Why'/

(e) Cornputc V'E: ancl V x El {br cacfi f iekl in parl (c).

(f) Cornpute V.E and V * E fb. E: ri, arrcl ,t i : 'yi in Cartersiiur coorclinati:s.

UPII Problems

Problem A3 (a) A sphere containing a unifornr volume charge derisity, p ._ 100.07rC/mlr, has radius 5.0crn.
Cornpute the totnl chargc of thc sphere.

(b) A <:ylincler with length 0.20rn and dianretcr 6.0cm has unif<lrnr surfzrcc charge, o - I}.\ lrClnl.
Compute the total chargc of the cylinder, r:xcluding the ends.

Problem A.4 In class you compared the strength of the electric lbrce on an electron due to a protorr to
the strength of the gravitational fbrce on an electrorr due to a proton. Which of the fbllowing best descritres
the rclationship?
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Select One of the Followins:

(a) 'Ihc fbrces have about the santc strength

(b) Gravity is a little stronger

(c) The electric force is a little stronger

(d) Gravity is :r lot stronger

(e) The electric force is a lot strorrger

Problem A5 Ou the first day of t:ltuss, I <;ornpult:d iirc cnurgv tlrtrt would bc: libcratcd il all thc c:lcc:trons
disappeared from block of carbon. In this problem, we evaluate how rnucli force would bc rcquired to
separate the electrons from the protorrs. The protons in a 2oz block of carl)on h:rve chargc 2 x 106C and the
electrons havc charge 2 x 106C. Srrpposc thc protons and clcctrons are separatecl by a clistance of 10crn.
What is the rnagnitude of the attractivc force l:,etween the ball of protons and tlie brili clf clectrons if thcy
:rre treated as point r:harges'/
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