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Student Edition Solutions

Vibrations and Waves

Vibrations and Waves, Practice A

Givens Solutions
1. x=-36cm a. Fo+ Felgsic =0
m =0.55kg Fy=-mg
g= 9.81 m/52 Felastic =—kx
-mg—kx=0
-mg  —(0.55kg)(9.81 m/s?)
k=—2= =|15N/m
X —0.36 m
2. F,=—45N Fy + Fyjasic =0
x=-0.14m Fg+(—kx)=0
F, —45N
k=-f_ =|3.2%10*> N/m
x —0.14m
3. F] = 32 N

x;=-1.2cm

-F; -32N 3
k=—=————=[27%x10"N/m
x;  —0.012m

4. x, =-3.0cm

F2 = —kXZ

F, =—(2.7 x 10° N/m)(=0.030 m) =

Vibrations and Waves, Section 1 Review

2. x=—4.0cm
k=13 N/m

F=—kx =—(13 N/m)(—0.040 m)

Vibrations and Waves, Practice B

1. T=24s

ag=g=9.81 m/s

L
T=2r [—
a,

g

2 2
T 2 24's 2
L= ﬂg(;z) = (981 m/s ) (2—) =|1.4X10"m

2. T=1.0s

ag=g=9.81 m/s?

/4
L

T=2r [—
a,

g

2 2
T 2 1.0s
- (;[) _ (981 mis) (Z_ﬁ) —025m=
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Givens

3. T=
a,=g=9.81 m/s?

g

3.8s

Solutions

L
T=2r [—
a,

g

2 2
T 2 3.8s
- (2_) _ 081 mis >(2_ﬂ) _

4. L

=3.500 m
a,=9.832 m/s’

a,=9.803 m/s’

a,=9.782 m/s’

L 3.500 m
a. T,=21 |—=21 [—>—"_ —(3749s
! a 9.832 m/s?

T A
=—=——=/0.2667 Hz
fi= T = 3735 02667 Hz|

L 3.500 m
b. T =2n'\/:=2ﬂ' [ 22 (3754
2 a 9.803 m/s? -

1 1
=— = =10.2664 Hz
=T

L 3.500 m
c. Ts=21 [—=21 |—— " —|3758s
’ a 9.782 m/s?

e (Il
= —=—=[0.2661 Hz
== S ~ 02681 He|

Vibrations and Waves, Practice C

T:27r\/E
k

1. T=024s
m=0.30 kg 47z2m 47%(0.30kg)
T (0.24s)
1 m
2. m=25g=0.025kg T=?=27z'\/%
20 vibrations
=T a0s 0HZ ko an g = 472(0.025 kg) (5.0 Hz)? =
3. F=125N T= Zﬂ[ 27r/
2
g=9.81m/s . 47,; ) (125N)
T=3.56s gT2 (9.81 m/s?)(3.56 5)2
4. m,=255k _myt+m. 255kg+1275kg 1530 10°k
4 & " ‘= g £ _ § —382.5kg
m.=1275kg
382.5 kg
k =2.00 x 10* N/m T= 2n[ T ———"=—=10.869s
2.00 x 10* N/m -
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Givens Solutions
. k=30. / 23k
5. k=30.0 N/m a. T,=2r " g

/ [0.015 k
m2:15g b. T2:2ﬂ' @:2” —g
k 30.0 N/m

1.9k e Ty=2m |3 op [ 10K8
ms = 1. T = — = —°
3 & ’ k 30.0 N/m

Vibrations and Waves, Section 2 Review

1. f =180 oscillations/min f = (180 oscillations/min)(1 min/60 s)

- ]
1
Tzfzs.Osz

2. L=25m

L 2.5m
a. T=2n |— =21 —_—
dag 9.81 m/s

ag=g=9.81 m/s’

2s
3. m=0.75kg a. —kx—mg=0
x=-0.30m Lo e —(0.75 kg)(9.81 m/s?)
g=9.81 m/s’ x ~0-30m

m 0.75 kg
b. T=2r|—=21
k 25 N/m

Vibrations and Waves, Practice D

1.f,=28H 340 m/
fi=28 12 PEAE L v
f> = 4200 Hz f 28Hz

v =340 m/s

v 340 m/s
Ay=—= =10.081 m
AT
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Givens Solutions

2. v=3.00x 10® m/s a1l 300% 10° m/s
. ===
f; =88.0 MHz f;  8.80x10” Hz

A]z 41 m

I

~3.00x 10° m/s
£ 6.0x10"Hz

| =

f,=6.0x 10 MHz b. A, =

A =[5.0%x10"m

8
v 3.00x10°m/s
f3=3.0x10'"> MHz cly=o =0
f;  3.0x10"¥Hz

A3=11.0x10"m

3. 1=633nm v 3.00x10%m/s
f_ —
—633%x107 m A 633x107m
r=3.00x10% m/s f=14.74x 10" Hz
4. f=256Hz a. vy, = Agif = (1.35m)(256 Hz)
Aair =1.35 m Vgir = | 346 m/s

Vyater = 1500 m/s

Vwater _ 1500 m/s

b. 4 =
water = ¢ 256 Hz

Aater = | 5.86 m

Vibrations and Waves, Section 3 Review

5. 1=0.57cm=57x10"m e 340 m/s
v =340 m/s A 57x107°m

f=16.0x10" Hz

Vibrations and Waves, Chapter Review

8. m=0.40kg —kx—mg=0
x=-3.0cm L= ~m8 _ —(040kg)(9.81 m/s’)
g=9.81 m/s? x —0.030m

9. x=-0.40m -F 230N
k=—=———=|580N/m
o0 m = LN/

Copyright © by Holt, Rinehart and Winston. All rights reserved.

F=230N x
1 L
19. f=0.16 Hz T=—=27r\/:
2 f g
ag=g=9.81m/s 5
a;  (9.81m/s7)

L= Qap?  (47%)(0.16 Hz)?
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20.

L;=0.9942m

L,=0.9927 m

Solutions

a. Because a pendulum passes through its equilibrium position twice each cycle,

T=(2)(1.000s) = [2.000s .

4m’L;,  (47%)(0.9942m)
G=—"r3 = 3
T (2.000's)

a,=|9.812 m/s’

4L,  (47%)(0.9927 m)
G=—"3 = 2
T (2.000 5)

21. k=1.8x10° N/m

m 1.5kg
a. T=27 |— =20 |—5——
k 1.8 x10° N/m

m=1.5kg
1 1
b. f=—= =|1.8Hz
e
34. f=25.0Hz . _18cm
! a. amphtude—T—
74 =10.0cm

2(amplitude) = 18 cm

b. A =(2)(10.0 cm) =
1 1
c. T=—= =10.0400
i
d. v = Af = (0.200 m)(25.0 Hz) =

35. v =3.00 x 10® m/s
£=9.00x 10° Hz

8
v 3.00x10° m/s
/l=?= 900X 100 Hy L3P m

44. k=230 N/m

x=-6.0cm

F=—kx
F=—(230 N/m)(—0.060 m)

45. x=-2.0cm

F =—kx=—(85N/m)(-0.020 m)

k=85N/m F=
46. 1=0.15m Because a wave is generated twice each second, f = .

1 1
T=—= =10.50s

= 2o - 0308
v=Af=(0.15m)(2.0 Hz) = | 0.30 m/s
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47. v =343 m/s
At=2.60s

Solutions

vAt (343 m/s)(2.60 s)
Ax=—=——"—""—"—=|446m
: ;

48. f,= 196 Hz
f,=2637 Hz
v =340 m/s

v 340 m/s
Aj=—=———=[173m
1 fl 196 HZ -
1 v 340 m/s 0.129
=== . m
2T, 2637Hz

49. L =0.850 m
T=186s

\F
T=2r |—
g

47°L  (47%)(0.850 m) 5
a.= = =19.70 m/s
R A T

50. v =1.97 x 10% m/s
A=381x10"m

3
v 1.97x10°m/s
f=o=—"————=]517x10"Hz
A 3.81x107"m

51. agmoon =1.63 m/s’
At=24h

Qg Fargy = 9-81 m/s”

L
Tgarn =270
Ag>Earth
L
Toon =27 P

g2 1moon
2
Tmuon _ ag’Earth _ 9.81 m/s — 245
Trarth Y Gpmoon N 1.63 m/s”
The clock on the moon runs slower than the same clock on Earth by a factor of 2.45.
Thus, after 24.0 h Earth time, the clock on the moon will have advanced by

24.0h
T =080 h=9h+ (0.80 h)(60 min/h) =9 h, 48 min

Thus, the clock will read

Vibrations and Waves, Standardized Test Prep

2. F=70N F=—kx

x=-0.35m F 70N

ke fo__OON) 2.0 x 10' N/m
x (—0.35m)

= 48k
6. m=48kg T:Zﬂ\/E:ZE/ 5 :27z><25:

k=12 N/m k 12N/m
9. t=2.0 min f=12 cycles/120 s=|0.10 Hz
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10. L =2.00m Ay At
3 oscillations = — = L
a,=9.80 m/s T 2r[—
g
At =5.00 min
o (5.00 min)(60 s/min)
oscillations =
(2”)( 2.00m )
Y 9.80 m/s?
oscillations =
16. A1=1.20m 8
v=Af =(1.20 m)[——| =1 0.800 m/s
8 -]
f= 12.0's

17. 2=520x10" m

v=3.00x% 10% m/s

8
v 3.00x10° m/s
I R rorr= ks 5.77x 10" Hz
.20 X m
1 1
T=—=————=|173x10"s
f 577x10" Hz

20. T=9.49s
ag=g=9.81 m/s*

L
T= 271\/:
g
T?a,  (9.495)%(9.81 m/s’)

L=—— 2

4w irm

40.0
21. f= (ﬁ) Hz

425 cm 4.25
v= =|——|m/s
10.0s 10.0

4.25
(—10 0) m/s
v .
A=—=—————=10.319m
T
—|Hz
30.0
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