PHGN361 2010 Exam 3: NAME

. A dipole 5= po¥ is in a non-uniform electric ﬁeld‘F_"(T iy, 2). Express the force on this dipole in terms
of derivatives of E(z,y, 2).
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Given a sphere of radius R, centered
at the origin, which has P = 252
sketch oy,
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3. Given a frozen water sphere of radius R, centered at the origin, which has o, = oy cos @ and pp = 0
write an integral expression for the voltage inside this sphere. ~
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1. A wire with charge density As,.e. has a rubber coating out to r = R. Gauss's law yields D = 7 t Ws <
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5. Fixed vo

tage V{ is applied to a parallel plate capacitor. If the arca of the plates is changed hy a small
amount dA how much charge does the battery move and in what direction does it flow?
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6. A constant charge parallel plate capacitor has glass supported inside by a frictionless surface. To
prevent the glass from sliding out when the cap is tilted what design changes could be made on
the capacitor to reduce the slipping? You can only effect the dimensions of the capacitor. ' =
coxe G5 — )+ cogw where d is the plate spacing, a and w are the plate dimensions where the glass

can move along the w dlrcctlon a distance x from the (cnt(r of the (ap l _}- D\

(}D\M': Sg&‘f?'E) ?{: L C‘_‘l 52
dw_ > F_dn = 0‘@’%= 5@55 4’ Ak = -1 Q° ég_ dx
Make dW.e ’25‘43( a/Qqss Stays . cap (yc}kr =>

d 5MQQQ &’éa“\a*
Jo dS 0 = ébk == make
v«‘%%—( g e A cw\c(/v*‘%e’éM@&



