
Additional Exercises

A-1: Mr. Knote, a piano tuner, taps his 440-Hz tuning fork with a mallet. What is
the period of the vibrating tuning fork?

A-2: Denny jumps up and down on his bed, taking 0.75 s for
each jump. What is the frequency of Denny’s jumping?

A-3: Inside most ball-point pens is a small spring that
compresses as the pen is pressed against the paper. If a
force of 0.1 N compresses the pen’s spring a distance of
0.005 m, what is the force constant of the tiny spring?

A-4: Maureen is trying to predict the period of a mass hung on a spring. She has a
spring of negligible mass and four weights to hang on the end. Maureen
collects the following data as she observes the stretch of the spring:

force (N) displacement (m)

2.5 0.050
5.0 0.102
7.5 0.149

10.0 0.199

a) Plot a graph of force (on the y-axis) vs. displacement (on the x-axis). b) Find
the slope of the graph. What does this slope represent? c) Use the information
you have obtained to find the period of the spring when a 3.0 kg mass is hung
on the end.

A-5: Kim drives her empty dump truck over a berm (also called a speed bump) at
the construction site. The truck has a mass of 3000. kg and the force constant
for one of the truck’s springs is 100 000. N/m. (Remember, the truck has 4
wheels.) a) What is the resulting period of the bouncing truck as it goes over
the bump? b) If Kim leaves the construction site with a load of dirt in her
truck, what will this do to the period of her dump truck as it crosses the
berm?

A-6: A monkey swings from a jungle vine by his 
0.30-m-long tail. a) What is the period of swing of 
the monkey? b) With what frequency does the 
monkey swing?

A-7: A wrecking ball used to demolish buildings swings
from a 10.0-m-long cable. What is the period of the
wrecking ball as it swings?

A-8: A crow attempts to land on a small bird feeder, causing it to swing back and
forth with a frequency of 0.350 Hz. How long is the wire from which the
feeder hangs?
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A-9: The acceleration due to gravity on the moon is 1/6 that on Earth. a) If you
wanted a pendulum clock to tell time on the moon the same as it does on
Earth (i.e., have the same period), would you need to lengthen or shorten the
pendulum? b) If the pendulum was originally 24.0 cm long on Earth, how
long should it be on the moon?

Challenge Exercises for Further Study

B-1: Ezra, a 60.0-kg high school student, is sleeping on his waterbed when his 
2.0-kg cat, Muffin, jumps onto his back, causing Ezra to sink 2.0 cm deeper
into the waterbed. a) If Muffin then jumps off Ezra from this new equilibrium
position, what will be the period of Ezra’s bobbing motion on the waterbed?
b) Will this period slow down, speed up, or remain the same as the amplitude
of the bounces gets smaller and smaller? Explain your answer.

B-2: Andy (mass 80.0 kg), Randy (mass 60.0 kg), and twins Candy and Mandy
(each with a mass of 70.0 kg) climb into a 1000.-kg car, causing each of the
four springs to compress 4.00 cm. Find the period of vibration of the car as it
comes to rest after the four get in.

B-3: Tanja talks long distance with her boyfriend every night from her dormitory
pay phone, and her phone bills are getting rather high. She has decided that
she must limit each of her calls to 10 minutes. Since Tanja doesn’t have a
watch, she devises a unique way to time her calls. Tanja notices that the pay
phones each have a cord that is 0.800 m long. Therefore, as she talks on one
phone, she can swing the receiver of the adjacent phone to time her call. How
many complete swings will the nearby phone receiver make before Tanja
must hang up?

B-4: On a 0°C-winter day, a 10.000-m-long brass Foucault pendulum hanging in
the covered entrance to the science museum swings back and forth with the
rotation of Earth. The outdoor temperature variations range from 0°C in the
winter to 30.0°C in the summer. How does the period of the pendulum
change throughout the year? (!brass ! 19 " 10#6°C #1)

B-5: Gillian buys a pendulum clock at a discount store and discovers when she
gets it home that it loses 6.00 minutes each day. a) Should she lengthen or
shorten the pendulum in order for it to keep accurate time? b) If the
pendulum has a period of 2.00 s, by how much must the length be changed so
that the clock keeps accurate time?

158 Simple Harmonic Motion

Hewitt: SHM Review WS 2/2



A3. Silver: 10 500 kg/m3

Earth: 5540 kg/m3

A5. 1.5 ! 10"3 m
A7. b) 21 m
A9. a) 9.0 ! 103 N

b) 10. N
A11. a) 3.03 times bigger

Chapter 10
1. 122°F
3. a) "148°C

b) "234°F
5. 437°C
7. b) 3.96 ! 10"4 m3

9. 347 000 J
11. 31.8°C
13. 9630 J
15. 3.9 ! 106 J

A1. Hottest: 462°C
Coldest: "218°C

A3. 2.0 ! 10"3 m
A5. 3.1 ! 10"4 m2

A7. 1990 cm3

A9. 79.7°C
A11. 0.019 kg
A13. 1300 J

Chapter 11
1. 0.67 s
3. a) 200 N/m
5. a) 0.63 s
7. 2 s
9. a) 3.1 s

11. 0.65 m
A1. 0.0023 s
A3. 20 N/m
A5. a) 0.5441 s
A7. 6.28 s
A9. b) 0.0400 m

Chapter 12
1. 0.013 m
3. 0.4 m/s
5. 188 Hz
7. b) "5.26 m/s
9. 813 Hz

11. 0.300 m
13. 394.0 Hz

A1. 0.0085 m
A3. a) 0.688 m
A5. 40 m
A7. a) Toward: 501.5 Hz

Away: 498.5 Hz
b) 3.0 Hz

A9. 15.0 m/s
A11. 20.4 m/s
A15. 628 m/s

Chapter 13
1. 19 700 s
3. 3.80 ! 10"7 m
5. 40°
7. a) "36 cm
9. 28.9°

11. 1.39
A1. 260 s

A3. 20°
A5. c) "12.0 cm
A7. a) #
A9. b) alcohol: 2.21 ! 108 m/s

water: 2.26 ! 108 m/s
A11. 20.7°
A13. a) 42.5°

Chapter 14
1. 11.1 cm
3. a) 0.0508 m
5. a) 20 times

b) 30 cm
7. 8 times
9. b) 2.7 diopters

11. 0.40 m
13. a) 8.8 ! 10"4 m
15. 2.4 ! 10"6 m

A1. 12.0 cm
A3. 2.4 cm
A5. 24 cm
A7. 0.17 m
A9. a) "4.0 diopters

b) 0.29 m
A11. "0.17 diopters
A13. 7130 m

Chapter 15
1. 1.3 ! 10"3 N
3. 7.0 ! 10"13 C
5. 10. m
7. 1.9 ! 1013 N/C
9. 18 ! 105 N/C to the right

11. 8800 V
13. 4.0 ! 10"3 m

A1. 1.5 ! 10"11 N
A3. 4.2 ! 10"13 C
A5. a) 0.043 m
A7. 1.3 ! 107 N/C
A9. a) 0.14 m

A11. 450 000 J
A13. 600 000 V

Chapter 16
1. 10 800 s
3. 27.5 $
5. 1.52 V
7. 2.0 ! 104 V
9. 0.8 A

11. a) 240 V
c) 18 A

13. a) 1.5 A
b) 80 $

15. $8.10
17. a) 3 $

b) 4 A
19. Series: 10. V

Parallel: 120 V
21. a) 5 $

b) 85 $
A1. a) 15 600 s
A3. 100. $
A5. 5 ! 10 "9 A
A7. 14.17 A
A9. $1.2 ! 106

A11. 0.25 A
A13. a) 3.0 $

b) 12 A

Chapter 17
1. 4.2 ! 10"14 N
3. a) 6.0 ! 10"3 T
5. a) Zero

b) 1.4 ! 10"5 Wb
7. 8.4 ! 10"8 V
9. a) 12 V

A1. 1.1 ! 10"10 N
A3. 8.6 ! 10"14 N
A5. a) 1.3 ! 10"3 N

b) zero
A7. a) 1.1 ! 10"5 V
A9. a) 4800 V

Chapter 18
1. 2.15 eV
3. 1040 nm
5. 150 000 m/s
7. a) 1.96 eV

b) 5.22 ! 10"7 m
9. 823 nm

11. a) 657 nm Red
b) 488 nm Greenish Blue
c) 445 nm Violet

13. 1.85 ! 1016 atoms
15. 1.13 ! 1014 atoms

A1. 2.9 ! 1020 Hz
A3. 2.42 eV
A5. 1.7 ! 10"19 m
A7. Sodium: 1.68 eV Yes

Iron: 0.244 eV Yes
Gold: "0.676 eV No

A9. 7.72 eV
A11. 2.18 ! 104 atoms
A13. 8.18 ! 1024 atoms
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