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[, Whatis the difference between frequency

and period? How are they related?
c@yvency = tyclesZec 1= y =
period = Hime Lyde il
2. Does the period of a pendulun depend on
the mass of the bob? The length of the
string? The amplitude of oscillation? What

else does the period depend on?
peciod. of o ?euiulum &efeu&s
Only o lenaih and. oty

2, Aspring stretches 0.12 m when some
apples are suspended from it, as shown.

What is the spring constant of the spring?
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he A spring with a spring constant of 27 N/mis
strefched 16 cm. What is the spring's
potential energy?

veE = JZKK?' = %@714’%)2: 30 T

£ Rocket Launcher A toy rocket launcher
contains a spring with a spring constant of
35 N/m. How far must the spring be
compressed to store 15 J of energy? -
PE=SkXx? 15 =5(35)X
' X = 026\('\
&« How long must a pendulum be to have a
peried of 2.3 s on the Moon, where

g=16 Nikg?
2.3 :erg-; @
. ‘9

T= Zﬁ%

7 What Is the wavelength of a wave?
Vistosxe GCIV\ Wl Yo wove 7

%5 What are the differences among transverse,
longitudinal, and surface waves?
deonsverse pactides vibrate {Pr(&b\i‘cular
to divectH oo |
o “giudical “they vibrake ?fma\\e\

pulse and a perjodic wave? i -
pulse — ore Lawe PQ(‘\::‘&\C - cepeats
10. Describe the difference between wave
' frequency and wave ve!oc;r&r
velo c‘t-‘:\L — how waNe qoes per s
Lrependy — \ow many LOGOS go by e
. Describe the relationship between the e

amplitude of a wave and the energy it
carries.

Creater mg\{f}ucle y ﬁnf:q-lﬁr’ Enelg)y

12 Building Motion The Willis Tower in
Chicago sways back and forth in the wind
with a frequency of about 0,12 Hz. What is

its period of vibration? ;
o\ 2

%, Ocean Waves An ocean wave has a
length of 12.0 m. A wave passes a fixed
location every 3.0 s. What is the speed of
thewave? —T= 3.05 £ = -;51'—0 - 33 H=

ey e Bl (12.9G33) = M5 )

Ws The speed of sound in water is 1498 m/s. A
sonar signal is sent straight down from a
ship at a point just below the water surface,
and 1.80 s later the reflected signal is
detected. How deep is the water?

l"\c\g__r%_x \eB0s = Q_égc\éan\ EO-H\ we Y. S

. (1248 m deep)

‘\§ The wavelength of water waves ina
shallow dish is 6.0 cm. The water moves up

and down at a rate of 4.8 oscillations/s. o % 2
a. Whatis the speed of the waves? y= )\Q :Coc;) Cl-\. = ﬂ%’

b. What is the period of the waves?

S

4.8

|6 Water waves in a lake travel 3.4 min 1.8 s. -[::'- “J.T - 'o“ \'\Q‘

The period of oscillation is 1.1s. 3, L\ wl
a. What is the speed of the water waves? U = ‘:%;- ﬂ%

b. What is their wavelength?
~v=xCo \q = )\C-"\D

7. How does a wave putsé reflected from a

rigid wall differ from the incident pulie?

Cowes \cmck jeSver: 3
(veside dowm




\&- S:tanding waves are created in the four 4

strings shown. All strings are made of the
same material and are under the same
tension. The lengths of the strings, L, are
given. Rank the frequencies of the

oscillations, from largest to smallest.
t -30cm
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19, Sketch the result for each of the three
" cases shown, when the centers of the two
approaching wave pulses lie on the dashed
fine so that the pulses exactly overiap.
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29\5;::;&_& Sound A baseball fan on a warm
summer day (30°C) sits in the bleachers 152

m away from home plate.

; is th ed of sound in air
a. Whatis %%p\ek_ -6@0)5 g'_kqmé

30°C?

b. How long after seeing € ba

the balth

does the fan hear;t-hje/crick of the bq‘?
m = 5
\52 X SEqn { H_g_j /‘

?\. A train moving toward a sound detecior ac
21.0 m/s blows a 305-Hz whistle: What

f is detected oneach of the
gt e 805 (%;%r: 235 k2 |

a. a stationary train
b. atralin moving toward the first train at
21.0m/s

£ 5

77, If the wavelength of a 4.40x10%Hz sound in
freshwater is 3.30 m, what is the speed of
sound in freshwater?

= Xt = GR)#H0) :@

_—'L’_r #@. Trombones Explain how the slide of a

2%, A soundwave has a frequency of 4700 Hz
and travels along a steel rod. If the distance
between compressions, or regions of high
pressure, is 1.1 m, what is the speed of the

e W= (WD)@700)=(51 7007

2.‘{ »-You hear the sound of the firing of a distant

cannon 5.0 s after seeing the flash. How far
are you from the cannan? i
Ty e 5.0s =1 7Sm

o 262 If you shout acros?a canyon and hear an
echo 3.0 s later, how wide is the canyon?
242m K 3:0s= (0290 51 5m
="

. Music A band plays at an 80-dB sound
level, How many times greater is the sound
prassure from another band playing at each
of the following sound levels?

a. 00a8 100X
b. 120 dB 0000 X

e W)

<\He0

— 27, Musical Instruments What property

distinguishes notes played on a trumpet

and a clarinet from each other if they have

the same pitch and loudness? 1\ wu mlcef‘
O Ve ores

ol?wdn

trombone changes the pitch of the sound in

terms of a frombone being a resonance

wbe. Charges Ahe
PPE 20 chospe e

19. A vertical tube with a tap at the base Is filled

:uvrth water, and a tuning fork vibrates over

Its mouth. Resonance is heard when the

water level has dropped 17 cm, and agaln

after 49 cm of distance exists from the

water o the top of the tube, What is the

frequency of the tuning fork?

}( — N 3, <"

L=tX 7=t
" A ) = \Q 31\5:-'(,, ) dor
2, Clarinets The clarinet acts as a closed = ‘50"\

Pipe. If a clarinet sounds a note with a pitch
of 370 Mz, what are the frequencies of the

{osv:fjr; three harmonics produced by this "
\Erow) L= 26m) @ LEle,

3( ” gtﬁng Instrumends A guitar string is
5.0 em long and is tuned to produce
a
lowest frequency of 196 Hz. gy, | = «\Z}\ v &’g’/}l’/%
a. Whatis the speed of the
wave on the %= o3~

o= (1, 3)(a6)=( 255,

b. What are the next two higher resonant
ffe?;uencies_ for this string?
{ = \qé H_ 2

& = VU=
£ = 6 B) 7 566 b2



