PHY 2130 Homework solutions
Assignment 12

13.1 (a) The force exerted on the block by the spring is

F, =—kx=—(160 N/m)(-0.15m)=+24 N,

or F, :| 24 N directed toward equilibrium position

(b) From Newton's second law, the acceleration is

_+24N B

= +60
0.40 kg

a=

SIS
SE

m s .\
=] 60 — toward equilibrium position
s

13.15 From conservation of mechanical energy,

(KE+PE, + PE,) =(KE+PE, +PE,) ,

we have lmvz+0+lkx2 =0+0+lkA2, or v= E(Az—xz)
2 2 2 m

(a) The speed is a maximum at the equilibrium position, x = 0.

K, [(19.6 N/m) )
= |—A4%= |—— L J(0.04 =10.28
Ve =7 \/ (0.40 kg) (0040 m)

(b) When x=-0.015m,

v :\/%[(omo m) —(-0.015 m)z] =[0.26 m/s |

(¢) When x=+0.015m,

v :\/%[(omo m)? —(+0.015 m)z] =[0.26 m/s]
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(b)

va=l mux,then\/ 1\/£A2
2 2\m

A’ V3 3
This gives 4> —x*=—,or x=4—=(4.0 cm)—=|3.5cm
g =3 7 =(40em)=

From, 7 = 27r\/% , we have
47[2m 472'2 (0200 kg)
T? (0.250 5)2

At x = A4 , the object is momentarily at rest and

E=KE+PES=O+%kA2

2 00 J
Thus, the amplitude is 4 = =0.178 m = 17 8 cm
p s 126 26 Nm [17.8 em |

The period of the pendulum is 7' =27,/L/g . Thus, on the Moon where the

acceleration of gravity is smaller, the period will be longer and the clock will run
slow

The ratio of the pendulum’s period on the Moon to that on Earth is

TMoan _ 27[«[L/ngmn _ Erarn _ {980 —9 45
TEarth 27[ \/L/gEarth gMoon 163
Hence, the pendulum of the clock on Earth makes 2.45 “ticks” while the clock on

the Moon is making 1.00 “tick”. After the Earth clock has ticked off 24.0 h and

again reads 12:00 midnight, the Moon clock will have ticked off %(‘)rsh =9.79h

and will read .

The amplitude, A4, is the maximum displacement from equilibrium. Thus, from

. 1
Figure P13.37, 4 =—(18.0 cm) =

The wavelength, A, is the distance between successive crests (or successive

troughs). From Figure P13.37, 2 =2(10.0 cm )=



. 1 1 2
¢) Theperiodis T=—= =4.00x10™ s =[40.0 ms
(©) Thep TS0
(d) The speed of the wave is v =1 f =(0.200 m )(25.0 Hz) =| 5.00 m/s

13.38 From v=A1f, the wavelength (and size of smallest detectable insect) is
= 2O 5 67410% m=[5.67 mm)
" f 60.0x10° Hz L=

v 343 m/s_

13.40 The longest emitted wavelength is 4,,,, = f_ S H
low z

b

and the shortestis A, = v sz/s

chort — =0.082 m=8.2 cm
fhigh 4200 Hz

Thus, the range of wavelengths produced is | 82cmto 12 m ‘

. k
13.45 (a) The mass per unit length is p= L. 0.0600 kg =0.0120 kg/m
L  5.00m

From v =,/F/u , the required tension in the string is

F=v*1=(50.0 m/s)(0.0120 kg/m)=[30.0N |,
F 8.00 N
b = _—= _—— = 25.8
® = =[5m0 kgm



