PHYS 232 Review problem set Solutions
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24. 26: You need to be able to apply Gauss’ Law to problems like these; review the
examples 24.4, 24.5, 24.6 24.7 and 24.8 from the book. I am using the result from example

24.7 here.
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P27.60 2 wires — (=100 m

).
R _M(mu m) = 0.036 0 Q

300 m

(a) (AV),  =(AV), —IR=120—(110)(0.036 0)=[116 V

home line

b)  #=I(AV)=(110 A)(116 V)=[12.8 kKW

(c) R =I1PR=(110 A)*(0.036 0 Q) =[ 436 W

wires

P28.71 (aj Aller steady-stale conditions have been reached, there is no DU current through the
capacitor,
Thus, lor Ey: Ig, =0 (steady-state) |.

For the other two resistors, the sleady-slate current is simply delermined by the 2.00-V eml
across Lhe 12-k 0 and 15-k 2 resislors in series:

- £ 9,00 V = . .

For By and R,: Lp g 1== =— —— =| 333 pwA (steady-slale) |.
- 1Rl Ry + Ry (120kQ+15.0 k) -
(b) Aller the transient currents have ceased, the polential 12.0kQ

dilterence across C is the same as the polential 5 R C l"jll',_ﬂ
difference across R,(=IR,) because there is no voltage )

. across R.. Therelore s charee ¢ e r 15_“:,1 300
drop across K. Therelore, the charge (Jon C i ET9.00V o 2R, R, 0
Q=ClAV), =C(IR;)=(10.0 uF)(333 pA)(15.0 kD)

FIG. P28.71(b)



{c) When the switch is opened, the branch containing K, I (mA) Switch
1s no longer part of the circuit. The capacitor discharges 0.333 ¥ opened
through (R, + K, ) with a time constant of
(R, + Ry)C =(15.0 kQ+ 3.00 kQ)(10.0 uF)= 0180 s. The 0.278
initial current I, in this discharge circuit is determined |
by the initial potential ditlerence across the capacitor f=|l:|- [

applied to (R, + R,) in series:

(A IR,

(333 pA)(15.0 kQ)

Y1

C(Ry+Ry) (Ry+Ry) (150 kQ+3.00 k)

FIG. P28.71ic)

278 uh .

Thus, when the switch is opened, the current through R, changes instantaneously trom

333 pA (downward) to 278 pA (downward) as shown in the graph. Thereatter, it decays

according to

IR: = j‘rl\.

—_flrr' Rl+R.'| 1C = l:’:}'H .Ll'_-'il-:li_'_!'r, 0080 5 I:lL.!I] Ij - ':_]:'

- : ; :
. 2 Carye o o 2 CaApPAaciior decays T () D =— accore L
1 [he charge g on the capacitor decays from (); to — according to
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f={0180s)In5) =] 290 ms
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] 34 ) I e | e 1 W Ofe=te as laroe at a ten=times larcer distance: LIRS
P30.24 (a) InB ——2‘1 n the field will be one-tenth as ]1[’3_,[_ it a ten-tunes lubu distance: | 400 cim

JT inl ¢ 47 =107 T-m(2.00A)( 1 1 ) S
b)  B=E k. E0 (k)soB= | |=[750nT]
2mn 2ary + izA L 0.3985m 04015 m )
() Call r the distance from cord center to field point and 2d = 3.00 mm the distance between
conductors.
B Ll [ 1 1 | _ gl 2d
2r\r-d r+d) 27 s%-4d°

0o 7 T.myA) (3.00 107 m]| ]
750107 T=(2.00%107 T-myA)2.00 A)— Lo a-=m
. r2-2.25x107% m?

The field of the two-conductor cord is weak to start with and talls off rapidly with distance.

(d) The cable creates | zero | field at exterior points, since a loop in Ampére’s law encloses zero

total current. Shall we sell coaxial-cable power cords to people who worry about biological
damage from weak magnetic fields?

P31.59 (a) At time ¢, the flux through the loopis ®g = BAcosé# = (a+ bl 16 ."ZI:I cos0°= z{a+ bt)r?
At t=0, ®g=| 7ar®
(b) e :.'[17'5 . ?_3 dla + i) _ _Eh_z
it i

i T
@ 1e==|-T=
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[ xt 2 g L

T - o |

(d) P=gl=] = ||. abr=| = P
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FIG. P32.17

P34.5 (a) '.-':‘. =

or  f(50.0 m)=3.00: 1o® myfs

S0 f=6.00: 10% Hz = 6.00 MHz

b =
(o) =
220
or ———=300x10%
i
“max
=0 B, ..=|-733knl
L 2 2r 4
(c) k=—=——=0126 m

A 500

and @=27f=27(600x10°s7')=377x107 radfs

B-B

cos| kx—m i) = —?E.Fciﬁﬁl:ﬂ.lllﬁ_'; — 377 =107 :lk nT

max




P37.6

P39.a7

340 mfs
2 000 He

Maxima are at

=(.170 m

dsint =mA :

m=0 gives g =0°

. . L 0170 .
m=1 gives sing =2 = ¥ #=1291°

' d 0.350m

, : 24
m=2 gives sind = = (0.971 0 =76.3°

L

m=3 gives sind = 1.46 No solution.
Minima are at dsing = [ n +E |/, :
m=0 gives sint/ = %— (0.243 0 =14.1°

. : 34 _
m =1 gives sin@ === =0.729 = 46.8°

' 2d
m=2 gives sind = 1.21 No solution.

So we have maxima at 0%, 29.1°, and 76.3%; minima at 14.1° and 46.8°

Ay 15.0 yr
.J (wfc | -J] (0.7 HLH
(b)  d=o(A)=[0700c](21.0 yr) =[(0.700)(1.00 lyfyr))21.0 yr)=T147 Iy
(c) [he astronauts see Earth flying out the back window at 0.700c:
d = At, | =[0.700c](15.0 yr) =[(0.700)(1.00 lyyr)|15.0 yr)=
(d) Mission control gets signals for 21.0 yr while the battery is operating, and then for 14.7 years

after the battery stops powering the transmitter, 14.7 ly away:

210 yr+14.7 yr=




P39.41

We must conserve both energy and relativistic momentum of the
system of fragments. With subscript 1 referring to the 0.868¢

particle and subscript 2 to the 0.987¢ particle,
] 1

=== 201 and y 3 = =—==6.22.

o1 PR p—
1 -(0.5868) 1 - {0.957)
Conservation of energy gives E; + E5 =E,
i " 2
which is yqmpc” 4 ;xzr.'.'zrz = r.l.'mm:'z
or 2.00my +6.22my =334 x 10-% kg

[his reduces to: iy +3.09m, = 1.66x 1077 kg

(1)

Since the final momentuim of the system must equal zero, py =y

gives Fitiqlig = ¥aitialis

or (2.01)(0.868¢c)m, = (6.22)(0.987c )4

which becomes  my; =352m,.

Solving (1) and (2) simultaneously, my =] 8.84 « 10~ kg

(2)

|£-"
—Q—
b

: at rest
M=334%10""kg
Yy

L My

*O ()

v, =— 0.868¢ v,=0.987¢

F1G. P39.41

and m4 =

-
Fat

5121072 ke |.




*P40.27

The electron’s Kinelic energy is
S ST S . | R P - AR L 18
K==mv" ==911x10"" kg| 2.18 x 10 I:TI‘r'.!-J =216=107" 7.
9 3 =11 J :

Fan o

This is the energy lost by the photon, hfy - if'

'—[—'—— 216 =107 ], We also have
Ag A
L I i 6,63 107 Js s , o
A'—Ag=——(1-cosd) = (- cos17.4°)
g€ 9.11x10™" kg[3x10% m)|
-13

A'=Ag+111 =107 m

(a) Combining the equations by substitution,
1 1 2161072 ] s
— - L 109x107fm

Ag  Ag 0111 pm 6630107 J5[3 < 10* m)|

=109 107 fm
A2 4+ 2,(0111 pm) /

0111 pm=(1.09x 107 fm}A3 +1.21x 107 4,

109107 43 +1.21%107° mig-111x107" m? =0

~1.21x107 m;J["l.El <107 m) -4{1.09 %107 )(-111x 1078

An =

2(1.09x107 )

only the positive answer is physical: Ay =| 1.01:107" m |.

(b} Then A'=101x10""°" m+111%x107"2 m=1.01%10"" m.
Conservation of momentum in the transverse direction:

0= %5'[[1 & — ym vsin g

A
6.63 107 T.s 911 %107 kg(218 4 10% myfs|sin ¢
T ]—lI]. sinl7.4"= - 2'
s m J]-[z.'Jm 1083 % 10%)

196 <107 =199 10 sing  $=[81.1°




