KING FHAD UNIVERSITY OF PETROLEUM & MINERALS
DEPARTMENT OF PHYSICS

PHYSICS 102 (992)
SOLUTTONS (CHAPTER 27)

Q.1 Near Earth, the density of protons in the solar wind is 8.70 em” and
their speed is 470 km/s. (a) Find the current density of these protons. (b) If
Earth’s magnetic field did not deflect them, the protons would strike the
planet. What total current would Earth then receive?
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Q.2 A wire with a resistance of 6.0 Q is drawn out through a die so that its
new length is three times its original length. Find the resistance of the longer
wire, assuming that the resistivity and the density of the material are
unchanged.
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Q.3 A common flashlight bulb is rated at 0.30 A and 2.9 V (the values of the
current and voltage under operating conditions). If the resistance of the bulb
filament at room temperature (20°) is 1.1 €, what is the temperature of the
filament when the bulb is on? The filament is made of tungsten.

L - 034, V=29Vle;at woom EMP, R=iia

' vV .
QOPCT[\M:@ - T = 9;(1 = 96t

Ro{wﬂw‘a = l?o(l + O(N(T;Tc',)

G
B - e asxag? (T
([
T-T, = 83T -1 _ A
4.8 xig® 4.¢ x93
T = T +33 e 2 n%o"cl

q.§ xS TR



Q.4 A cylindrical resistor of radius 3.0 mm and length 2.0 cm 1s made of
material that has a resistivity of 3.5x 10" Qdm. What are (a) the current
density and (b) the potential difference when the energy dissipation rate in

the resistor is 1.0 W?

", ....(
K :&J““ = 3.<x107° axig* - ¥Aixlo .
A(s an,);\
2 ry
p e IQ , I :JE
R
|
I = = 10.G A
CDixig®
@ J’ ;L - _toee - \-'3xlo§ A/ L
m

A x(gx,“‘-’g)l.

h) V=IR = (o (& Uxiv™?) z]0.094% Lelf R or 9% wmy




Q.5 A 100 W lightbulb is plugged into a standard 120 V outlet. (a) How
much does it cost per month to leave the light turned on continuously?
Assume electrical energy costs 6 c/kWh. (b) What is the resistance of the
bulb? (¢) What is the current in the bulb? (d) Ls the resistance different when
the bulb is turned off?
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