Chapter 27 Solution

|
P271 | :% "Q=1"t=(30.0#10"° A)(40.0 5)=1.20#10" C
n '3
N=Q_ 1'2919 10°C =| 7.50" 10® electrons
e 1.60"10~ C/electron

P273 Q(t) =j'|dt =l (1-e")
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Q()=1v (1* 6*)=[ (05 |
Q(10r)= It (1-¢**)= [ (090 F)l |
Q#)=1 (1" ¢*)=[1 ]

P275 q=4t> +5t+6
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1.00m #
00 cm

00 cm? g = 2.00$10"* m?

| (1.00 s):%

t=1.00 s

| 8.00#10° A 5
J=—n= -[255 A
A

A 1 (1.00#10°
From J = nev,, we have

L= 2.55 A/m’
ev, (1.60" 10" C)(3.00" 10° m/s)

o

From I :'I— ,we have

AQ N,e (6.02x10%)(1.60x10™ C)
S 8.00x107° A
(Thisisabout 382 years!)

At

The speed of each deuteron is given by

= (12t2 * 51t=1400 s =

=[531"10" m"

=|1.20x10" s |.



(2.00x10°)(1.60x107" J)= %(2 x1.67x107 kg )v*and

v=1.38x10" m/s

r—r|Q

The time between deuterons passing a stationary pointistin | =

1.60" 10'*

10.0" 10'° C/s=1.60"10'* C/tor

So the distance between them

isvt = (1.38" 107 m/s)(1.60" 10" s)=[2.21" 10" m |.
(b) Onenucleuswill putitsnearest neighbor at potential

kg _(8:99x10° N-m?/C*)(1.60x10™ C) _
r 221107 m

V= =6.49x10° V

Thisisvery small compared to the 2 MV accelerating potential, so repulsion
within the beam is a small effect.

P2713 (a) Given M=1!V=1,Al where P4 =Mass
density,
: M : o
we obtain: A=—r Taking p, = resistivity,

_ [MR (1.00#10*)(0.500) )
Thus I_\/! ! \/(170#10 ®)(8.92#10°) | -[182m]

(b) V=—, or !r2£=—
Py

#3
Thus, 1OO$130 r=140x10" m
I ! (8.92$10°)(1.82)

The diameter istwice this distance:

diameter :

6.00x10™ A/m?

=] 6.00x10™ (Q-m)™

P27151=/E 0 a=é=

100 V/m
P27.19 (a)
P= 1 gt (THT, e (282&10% 1 (m)§il+3.90&10° (30.0;)%6=[ 315810% ' (m |
(b) J=E—M—|635#106 AJm? |

I 3.15#10° $ o




S _

©  1=JA= J( ; ) (6.35x10° A/m )' 7 }=

_ 6.02! 10* electrons
$26989/(270I 10° g/m? )g%

J (6.35" 10° A/m?)

Y e (6.02" 10* electrons/m®)(L60" 10 c)_

(d) =6.02! 10® electrons/m?®

(e) AV = El =(0.200 V/m)(2.00m)=
_600W _
P27231 _W =0V

P27 25Theenergy tha mug be addal to thewater is
Q=mc! T =(109 kg)(4186 JkgiC)(29.0iC)=1.32" 10" J

Thus the power supplied by the heater is

W Q 132x10"J
At At 25x60s

(AV) _(220vY

andtheresistanceis R=
P 8820W

=1549Q|.

P (#V)/R l#v" 1140+
-1.361
R I TR

P-P, P _ -
A%_( 5 )(100%) (P—O-l)(m%)_(1.361-1)100%_

0

P2727 —

P27.31
@)

"1C # 1) #1W!is#
U= V)=It($V)=(55.0A!h)(120V 660 W!h =| 0.660 kWh
SU=q(3V)=11(8V)=( X )P‘j_A[ f?(j_vlcfp 1J f‘

$0.0600
b Cost =0.660 kWh =| 3.96¢
) Cewn )”

P27.33 Theenergy taken in by electric transmission for the fluorescent lamp is

PAt =11 J/s(100 h )(

i

3 60: S) 3.96x10° J

kwh /{ 1000 J 3600s

For theincandescent bulb,



1 3600s"
P4t = 40 W (100 h)-%l—hsf‘: 1443107 J

| $0.08 "
cost =1.44$10" J =$0.32
"56$10° 3¢

saving = $0.32) $0.088 =
P27 37At opaating temperature,

(a) @ =11V =(153A)(120V)=[ 184 W |

(b) Use the changein resistance to find the final operating temperature of the
toaster.
120 120 |
R=R,(1+aAT = ——"11+(0.400$10'° )oar #
Rl ) 153 1.80&1 ( )

| T =441;C T = 20.0°C + 441°C =[ 461°C

P27.49  (a) P=11V

U _ 2.00"107 ] 5
b lt=—=—"—_"""=250"10% s
() P 800"10° W

andAx = vAt = (20.0 m/s)(2.50x10° s )=

P27.53  Theoriginal resistanceis R;=/L/ A;.
Thenew lengthisL=L;+ "L=L(1+").
AL _ AL _ A

Constancy of volumeimplies AL=A,L; so A= = =
L Li(1+6) (1+9)

: : 'L TL(1+"
The new resistanceis R = -~ =/ Lil+") =R,(1+")? =R, (1+2" +"?).
A AT+
Theresult isexact if the assumptionsare precisely true. Our derivation contains no
approximation stepswhere deltaisassumed to be small.



