1622 (a) Q=C(AV)=(4.00x10" F)(12.0 V)=48.0x10™ C=

b) Q=C(AV)=(400x10" F)(1.50 V)=6.00x10" C=

Q@ Qi (w0x10*c)(100x10%° m)
16.27 (a) AV = C _EO A/d - g, A - (8.85)(10_12 CQ/NmQ)(500x10-4 m2) _

_|av] 904V

E
®) d 1.00x10° m

=|9.04x10* V/m

16.30 (a) For parallel connection,

Cy=C, +C, +C, =(5.00+4.00+9.00) uF =[18.0 pF |

(b) For series connection, 1 _1,1,1
eq Cl C2 C3

1 1 1 1

= + + 4 ivi Ct, - 178 F
C_ 500 uF 400 uF  9.00 gF & 8

o

16.34 (a) The combination reduces to an equivalent capacitance of [ 12.0 gF | in stages as
q p H &

shown below.
24.0 |
ufF — —» —_—
— = —  1200—-
360vV| 400] 200]800—— 360V| 400 200] 600] 360V pF
u#F #F | pF | uF uF wF
Figure 1 Figure 2 Figure 3

(b) From Figure2, Q,=(4.00 uF)(36.0 V)=[144 uC]
Q, =(2.00 £F)(36.0 V)=[72.0 uC]

and Q. =(6.00 &F)(36.0 V) =216 4C

Then, from Figure 1,  Q,, =Qy =Q, =|216 uC



16.43 The capacitance is

CoSA_ (8:85x107* C*/N-m?*)(2.00x10™ m*)

_3 =3.54x10™" F
d 5.00x10° m

and the stored energy is
1 2 1 - 2 -
W==C(av) =E(3.54x10 ® F)(12.0 V) =|2.55x10™" |

16.44 (a) When connected in parallel], the energy stored is

W=2C, (V) +2C, (A1) =2(C+C,)(av

=%[(25.0+5.00)x10’6 F](100 VY’ =[0.450]]

(b) When connected in series, the equivalent capacitance is

1 1Y
Cool 2t | yF=417 uF
“ (25.0 5.00) # #

From W=3C, (AV)2 , the potential difference required to store the same energy as
in part (a) above is

2W [ 2(0.1507) g
JC J4.17x10'6 F -

o

17.1  The charge that moves past the cross section is AQ =I{Af), and the number of electrons
is

L_AQ _I(A)
el el

80.0x107 C 10.0 min)(60.0 i
=( % /s)l:( mln)( s/mm)] —[3.00x10% electrons

1.60x10™ C
The negatively charged electrons move in the direction opposite 1
. —-
to the conventional current flow.

~—0



i

17.7  The drift speed of electrons in the line is v, = = ——, Or
ngA ﬂ|e|(7rd /4)

4(1000 A)
Vs = 28 /3 -19 2
(85x10%/m*)(1.60x107 C)#(0.020 m)

=23x10* m/s

The time to travel the length of the 200-km line is then

L 200x10° m 1yr
Af=—= =|27
v, 234x10* m/s [3.156x107 s)

4(1.7x10° Q-m)(15
1714 R=LL_ Pl _ (L7 m)( )
A wd/t g(1.024x10° m)

17,19 The volume of material, V = AL, =(77; )L, , in the wire is constant. Thus, as the wire is

stretched to decrease its radius, the length increases such that (mffz)L ;= (m‘j )L{, giving

?‘f Y
The new resistance is then

2 2
I, =[T—°] LO=(0;?5T] L, =(4.0) Ly =16L,

=16(4)° [p%]=256R0 =256(1.00 Q) =[ 256 Q|

17.23 At 80°C,

[_AV _ AV ~ 50V

"R R [1+a(T-T,)] (2000)[1+(-05x10" °C)(80°C~20°C)]

or 1=2.6x107 A=

17.32 (a) Theenergy used by a100-W bulb in24 h is

E=P-At=(100 W)(24 h) =(0.100 kW)(24 h)=2.4 kWh
and the cost of this energy, at a rate of $0.12 per kilowatt-hour is

cost =E - rate=(2.4 kWh)($0.12/kWh) =



(b) Theenergy used by the ovenin 5.0 his

1kwW
10° J/s
and the cost of this energy, at a rate of $0.12 per kilowatt-hour is

E=P-At=[I(AV)]-At= [(20.0 C/s)(220 ]/C)[ ]}(5.0 h)=22 kWh

cost = E-rate =(22 kWh)($0.12/kWh) =| $2.6
17.33 The maximum power that can be dissipated in the circuit is

?max=(AV)Imax =(120 V)(15 A) =1.8X103 W

Thus, one can operate at most | 18 bulbs | rated at 100 W per bulb.

17.38 (a) At the operating temperature,

P=(AV)I=(120V)(1.53 A)=[184 W]

(b) From R=R,[1+@a(T-T,)], the temperature T is given by T =T, + Ra_ leﬂ . The

resistances are given by Ohm’s law as

R (AV)_120V andR0=(AV)°=120V
I 153A° I, 180A

Therefore, the operating temperature is

(120/1.53) —(120/1.80)

T =20.0°C =[461°C
+(o.4oox1o-3 (°C)™)(120/1.80)

cost $200

= =250x10° kWh
rate  $0.080/kWh

17.44 The energy used was E=

2.50x10° kWh
The total time the furnace operated was £ = = 22010 =104 h, and since
P 240kW

January has 31 days, the average time per day was

. . 104 h
dail tion = =(3.36 h/d
average daily operation =— -1




(b) The time before the stored energy is depleted is

Estomge _ 200)(107 ]

= =250x10°
P 8.00x10° J/s g

Thus, the distance traveled is

d=0-t=(20.0 m/s)(2.50x10" 5)=5.00x10* m =[50.0 km



