Physics 204 Spring 2007 Solutions for homework 2 and 3

P13.1 Replace xby x—vt=x—4.5¢

foget y= 6 -
[(_r—4.5t}“+3]
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P13.7

P13.17

v 20 mys

(b) A=—= —=400m
f 5s”
k= Z—E _27 1.57 rad/m
A 4m
(c) Iny= Asin(f\;\' ~wt+¢) wetake A=12 cm. At x=0 and =0 we have y= (12 cm)sing. To

make this fit y =0, we take ¢ =0. Then ‘ y=(12.0 cm) sin(: (157 rad/m)x—(31.4 rad/s]f:] ‘

7 ) .
(d) The transverse velocity is % =-Awcos(kx—@t). Its maximum magnitude is
2
Aw=12 cm(314 rad/s)=| 3.77 mys
d U, g . 5 ar X
(e) a, =—=—/|-Awcos(kx— wt))=—Aw" sin(kx —wt)
¥ dt At : ! .

o / \2 g
The maximum value is Aw~ =(0.12 111](31.4 st ] =118 m/ 52

The down and back distance1s 4.00 m+4.00 m=8.00 m.
d 4(8.00 m) [T
The speed is then p=—total ( ™ =400 m/s=_|
t 0.800 s k ’y i
0.200 k
Now, U= bt - 500%x1072 kg/m
4.00 m
So T=p?=(500x10" kg/m)(40.0 mys)* =[80.0N
The total time is the sum of the two times.
In each wire = £ LM
v \'T

Let A represent the cross-sectional area of one wire. The mass of one wire can be written both as
m=pV =pAL and also as m=uL.

Then we have m=pA= %
22
Thus, HEA 7pd
4T
o, v \2 742
()(8920)(1.00 x107 |
For copper, t=(20.0) . S e =0137 s
(4)(150)
roo y (2 742
()(7 860)(1.00 x 107 |
For steel, t=(30.0) : - ’ =0192s
(4)(150)

The total time 1s 0.137+0192=|0329 s



P14.12  y=(1.50 m)sin(0.400x)cos(200t) = 2A, sin kx cos wt

2 2w
Therefore, k=" =0.400 rad/ A= 157
e = racm 0.400 rad/m

A

. . @ 200 radfs
and w=2rx f f=—=——1 =1 318H
fso f 2o oread

A W 200 rad/s
The speed of waves in the mediumis v=Af=—27f=—=———"—=| 500 m/s
2 ‘ O 0 T T 0.400 rad/m

[

P1417 L=30.0m; #=9.00x107 kg/m; T=200N; f; = o7

VL2
T
where U= [— ‘ =471 m/s
H )



P12.23  Using the simple harmonic motion medel:

A=rf8=1m15° =0.262

18[]

\F fos m,/ _313 radfs

(a) Ve = A@=0.262 m 3.13f5 =| 0.620 m/s

D) e = Aw? =0.262 m(3.13/s)" =257 m/s>

a 257 m/s’ = 5
r 1m

(©) F=ma=025kg 257 mfs’ =[ 0641 N | FIC. P12.23

More precisely,

(a) mgh = %mv;w‘ and h=L{1-cos#)

Ve =4 28L(1—cos ) :

() lor=mgLsind

Lsind 3
e =217 _ 2 0@, =[ 2.54 rad/s?
mL* L '
(c) Fra =mgsiné; =0.250{9.80)(sin15.0°) =| 0.634 N



