1} A thin wire on which there is a linear charge density & describes a
semicircle of radius R centered on the origin and lying in the iower half of
the x-y plane as shown.
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a) [15] What is the electric field at the origin?
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b} [10] A point charge is placed in the upper half of the x-y plane at a
distance R from the origin such that the field at the origin is now zerg.
YWhat are the magnitude and sign of the point charge and where is it
located?
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2) The National Board of Fire Underwriters has fixed safe current-carmying
capacities for varicus sizes and types of wires. For 10-gauge (diameter =

0.1& in}, rubber coated copper (p = 1.72 x 10 * -m) wire the maximum
safe current is 25 A. At this current find

aj} [5] the current density, . .
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b} [5] the resistance of 1000 ft of this wire,
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<) [3] the voltage difference across 1000 ft of wire,
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d) [5] the rate at which thermal energy will be developed in this wire,
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e) [3} the time required for 2 kW hr of energy to be dissipated.
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3} Twao identical small metal spheras (treat as points) initlally carrying
charges of 3,<0 and g;»0 expernence an atractive farce of 2.0 N when 1.0
metas apart, Thay ara brought (ogether 3o that the charges get equalized

(¢+'=qz") and when saparated again to 1.0 meter experience a repulsive
force of 20N,

a) [15] v¥hat were the griginal charges q: and g; on the two metal spheres?
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B} [10] You are now required to piace a third charge Qs precmelr at the
midpoint between the two spheres. What is the sign and the magnitude of
g such that neither of the spheres expériences any force?

‘1.'="h‘,‘ qe+%s _ i(?.a-n.z}xm’fﬂ . tasxante

2 z
L 11
= F— = 2N = kq-r F3 . ’ e
%3 {R;L}t jb"! [ —!
= F5 = BN Sk = lzyan) SEITY:

— -§
L Rt
er g FIFew "l



4) Consider the circuit shown:
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a) [10] Give equations expressing Kirchoffs loop rules around /oop 7 and
foop 2.
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b} [&] Give an equation expressing Kirchoff's unction rule at point A.
A: Tg= T, v X, =» T, =1y-d,

¢} [10] Find a numerical value for f5.
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