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QUIZ 1 — 1999

(1) A copper wire and an iron wire of the same length, L = 10 meters, and diameter,
d =2.0 mm are joined together in series and a potential dlfference of 100 V is applled

between the ends of the composite wire [pion = 1.0 X 107 Q-mand pe, = 1.7 x 10° Q-m].

Find:

(a) the total resistance in the composite wire ( 8 points).
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(b) the power dissipated in each wire (8 points)
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(c) Given the two pieces of wire separately would you connect them in series or in
parallel to maximize the power dissipated ? Calculate the difference in the power

dissipated (6+3 points) ?
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(2) Three identical charges q{=g,=q3 = +10 uC and a fourth charge q4 = -10 uC are
fixed at the corners of a square of side a =10 cms. A test charge Q =20 uC is
placed at the center of the square. [ Given k=(4neq)~1=9 x 109 N.m2/C2]

(a) What is the magnitude and the direction of the electric force on Q ? (15 points)
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(b) You are given an additional charge qg= +10 nC. Where would you place this
charge such that the net force on Q is zero? (10 points).
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