PHYS-1200 PHYSICS 11
HOMEWORK #23 SOLUTIONS

36. (a) n-type, since each phosphorus atom has one more valence electron than a silicon
atom.

(b) The added charge carrier density is
np =10 "ng=10 " (3x10%m H=5x10" m °.
(¢) The ratio is (5 x 10" m ¥)/[2(5 x 10" m *)] = 5 x 10°. Here the factor of 2 in the

denominator reflects the contribution to the charge carrier density from bo#h the electrons
in the conduction band and the holes in the valence band.

40. (a) The vertical axis in the graph below is the current in nanoamperes:
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(b) The ratio 1s
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