General Physics 1 Quiz 7 - Ch. 11 - Vibrations & Waves July 22, 2009

Name:

Make your work clear to the grader. Show formulas used. Give correct units and significant figures. Partial credit
is available if your work is clear. Point values are given in parenthesis. Exact conversions: 1 inch = 2.54 cm, 1 ft =
12 in., 1 mile = 5280 ft. Prefixes: f=10"'%, p=10"'2, n=10"?, . = 107%, m=10"3, ¢=10"2, k=103, M=10%, G=10,
T=10'2, P=10'°. Use ¢=9.80 m/s?, 1.0 atm=101.3 kPa, speed of sound in air at 20°C is 343 m/s.

1. (8) Gina (58 kg) and Tom (92 kg) are hanging on identical bungee cords, bouncing up and down in simple
harmonic motion with equal amplitudes.
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a) (2) Whose motion has the larger period?

a. Gina b. Tom c¢. They have the same periods.
b) (2) Whose motion has the higher frequency?

a. Gina b. Tom c. They have the same frequencies.
¢) (2) Whose motion has the greater oscillation energy? [Ignore gravity.| )

a. Gina b. Tom c¢. They have the same oscillation energies.
d) (2) Who has the larger maximum speed? e TW‘-

a. Gina b. Tom c¢. They have the same maximum speed.

2. (2) A mass connected to a spring has its maximum kinetic energy of oscillation when it is
a. at its maximum displacement. b. passing its equilibrium point. c. everywhere. Its KE is conserved.

. (2) T F The intensity in a wave is proportional to its squared amplitude.
. (2) T F In a given medium, higher frequency sinusoidal waves are associated with larger wavelengths.
- (2)

2) T F In a given medium, higher frequency sinusoidal waves travel faster than lower frequencies.

. (14) A car of mass 950 kg oscillates up and down at a frequency of 1.8 Hz with an amplitude of 2.5 cm when the
river gets out and there are no people in the car.

Q. O Ut = W

a) (4) What is the period of the oscillations, in seconds?

b) (4) How large is the effective spring constant associated with the oscillations, in N/m?

¢) (4) How much energy is associated with the oscillations?

d) (2) If five people with a total mass of 350 kg get in the car, the oscillation frequency will be
a. 1.8 Hz. b. less than 1.8 Hz. c. greater than 1.8 Hz.



Chapter 11 Score:

7. (12) A radio station emits 50.0 kW of 580 kHz radio waves, that travel at the speed of light (v = 3.00 x 108 m/s).

a) (4) How far do the waves travel in one period?

b) (4) How many wave crests pass any chosen fixed point in space during one second?

c) (4) At a distance of 10.0 km from the radio station’s antenna, about how large is the intensity of the waves?

8. (2) A guitar string of length L is vibrating in a standing wave pattern with 4 loops. The wavelength is
a.L b.L/2 ¢ L/4 d 2L e 4L.
9. (2) If X is wavelength, the distance between adjacent nodes in any standing wave pattern is

a. A b.A/2 e A4 d o 2X e 4

10. (6) An “A” guitar string should vibrate at 440.0 Hz in its fundamental standing wave. But with a tension of
98.00 N, its tone is “flat,” vibrating at only 435.0 Hz. What should the tension be changed to so that the string
really vibrates at 440.0 Hz?
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Name:

1. (2) When the air temperature increases, the speed of sound in air
a. does not change. b. increases. c. decreases.
2. (2) Which of these has the highest fundamental resonant frequency?

a. a 1.0-m long pipe open at both ends. b. a 0.75-m long pipe open at both ends.
c. a 1.0-m long pipe closed at one end. d. a 0.75-m long pipe closed at one end.

3. (2) Which type of musical sound source produces only odd harmonics?

a. guitar string.  b. piano string. c¢. organ pipe open at both ends. d. organ pipe closed at one end.

4. (8) Sound in air at 20° C travels at 343 m/s, but light travels at ¢ = 3.00 x 10% m/s. One evening you see a
lightning flash, and then hear the thunder it caused, starting 4.8 seconds later.

a) (4) How far from you is the closest point where the lightning struck?

b) (4) Why does the thunder from one lightning bolt sometimes go on and on and on? Explain.

5. (14) A 38.0-cm long violin string is vibrating at 330.0 Hz (“E” note) in a resonance pattern with one loop. The
mass of the 38.0-cm segment of string is 2.00 grams.

a) (4) What’s the speed of the waves on the string?

b) (6) What tension is needed in the string?

¢) (4) Where should the musician finger the string (push the string onto the neck of the violin) so that the note
played becomes 492.0 Hz? [Give the resulting freely vibrating length of the string.]
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6. (2) The “singing rods” demonstrated in lecture have anti-nodes
a. at one end only. b. at both ends. in the center. d. nowhere, they don’t have anti-nodes.

7. (2) T F The wavelength of standing waves on a piano string is the same as the wavelength of the sound waves
it producess in the air.

8. (10) I saw a street musician playing saxaphone, generating 98 dB for my ears, 4.0 m from the saxaphone.

a) (4) How large was the sound intensity (W/m?) at my ears?

b) (6) What average acoustic power was the saxaphone producing, in watts? Assume that the sound spreads
isotropically from the saxaphone.

9. (10) At a party, one person talking is producing an acoustic intensity of 45 W /m? in my right ear.
a) (4) What’s the sound level in decibels, in my right ear, due only to the one person talking.

b) (6) How much acoustic energy is incident on my right eardrum, of area 0.80 cm?, while listening to the one
person talk for 30.0 minutes?



Chapter 12 Equations

Sound:
In air, v & (3314 0.60 T) m/s, T'in °C, v =343 m/s at 20°C, d = vt.
Sound Intensity, Level:
I=P/A, I=P/rr?, = (10dB)logf, I=1L10700%® [, =107 W/m?,

Chapter 11 Equations

Oscillators, frequency, period, etc.:

F=—krx=ma, [f=1/T, w=2rf=21/T, w=,\/k/m, w=./g/L.

Oscillator energy, speed, etc.:

E = smv? + Lka? = LkA? = tmo? Upax = WA.

max)’

Waves:
A=uT, v=f\ wv= ,/mF—/TL, I=P/A, 1= P/imr.

Vectors

Written V or V, described by magnitude=V, direction=6 or by components (V,, V,).

Ve =Vcost, V,=Vsinb,

V= m, tanf = % 0 is the angle from V to +z-axis.

Addition: A + B, head to tail. ~ Subtraction: A — B is A + (—B), —B is B reversed.

Trig summary

sinf = Egg;, cosf) = ((ﬁ;ié)), tan f = (((;‘C’l?)), (hyp)? = (opp)? + (adj)>.



