Physics 1520, Fall 2013 Name: )( Q-\;/
Quiz 1A, Form: Date:

Ip=1x10712 j/s/m?
Assume a temperature of air such that Vsound in air = 340 m/s.

Section 1. Multiple Choice

Questions 1-4: A 0.5-kg object hangs from a spring of stiffness 10 N/m. You pull it down 7.5 cm from
equilibrium and release it from rest. It oscillates in simple harmonic motion.

‘hat is its y ? -~ ™ e
1, What is its angular frequency ST R /L,

(a) 141 rad/s / L=
(b)  1L5 rad/s 72] 20078 m

{c) 1.43 rad/s

(d)  2.24 rad/s ﬁ’ - (Qﬁ -

4.47 rad/s ~

2. What is the total energy of the oscillator?
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(b} 0.38) L
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(¢) 0.0561] = 0.020]

(dy 0.757

(e) 57 \) h
3. What is the object’s speed when the object is 3 em from equilibrium? Y. - s,0L 3G T

a 0.13 m/s P = Vb -

(b) m/ Foo g et 0 f .
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0.31 m/s M ST “
4. If you repeat the experiment but pull it down a total of 2 cm from equilibrium and release it from rest,
the angular frequency is [
. . ;( T \“{' C(Q g e, Q {:W ¥

(a)  greater than the previous experiment. 40 Pl owaam CA }f’

{(b)  less than the previous experiment.

€)Yy the same as the previous experiment.
5. Spring A has twice the stiffness of Spring B. If the same mass is attached to each spring and oscillates,

the angular frequency of Spring A is
(a)  (1/v2ws
(b)  (1/2uwg
(c) 2wp

@ \/ﬁws

(¢)  equal towg.




Questions 6-8: A 0.25 kg object oscillates on a spring in simple harmonic motion. The graph of x(t} is
shown helow.
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6. What is its frequency?
(2)  0.67 Hz f 2
(b) 40 Hz \ 451
(Y 05Hz WC T MZ;_ 5

j  0.20 Hy J (

(e) 1.0Hz

7. The x-velocity at t = 0.7 s is \/ T I {c//g_ c»-»Cx( TE ,ﬂ LI ,?Ui ) {;/G_ .
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@ positive

(b)  negative

¥

(¢}  zero

8. A pendulum swings back and forth in simple harmonic motion as shown below. It takes 0.25 s to
swing from its furthest point on the right to the equilibrium position while it iz oscillating. What is
its frequency?
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9. A simple harmonic oscillator consists of a 0.5 kg mass on a spring of stiffness 8 N/m. If you pull it
back 0.05 m from equilibrium and release it from rest, what will be its maximum speed?

o
(a)  0.80 m/s R
7
0.20 m/s | 1
(C) 0.89 Iu/S w“!"“)Lz{? [ = /é o F k"‘:,tqr,,;‘,v
(d)  0.63 m/s
()  0.40m/s Vi = )52 /1
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10. For the oscillator in the previous question, if you triple its amplitude by pulling it bacl\ 0.15 m when
you release it from rest, the total energy of the oscillator will increase by a factor of
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(e}  none of the above, because the total energy will be the same

Questions 11-13: Suppose that in a particular experiment, you create a standing wave on a string that looks
like the picture shown helow.

Standing Wave on a String
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11. How many nodes are there?
(®) 6 T/ oS
{b) 12 '
(e} 3
(d) 14
@ -
12, What is the wavelength? L - ) , j—— Jin
(a) 3.25 m
(b} 0.2lm , —
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(d) 0.75m
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13. For the previous question, suppose that you want a standing wave that is a higher_harmonic. W'hat

should you do to the tension in the string (assuming that the frequency and length stay the same)? { / o
L g g/
a)  increase the tension \/ )L’t: = ,&—— 7[ ﬂ/[ — ;%_{::E 4 C‘QC
, 1. ! .
decrease the tension a -V \/, 50 {VjM .
c) none of the ahove because changing the tension will not change the harmonic of the standing T fod oo
wave
14. String Y is thicker than String Z, but they are both made of the same material. Which guitar strmg
will have a higher fundamental frequency? ' !
9 quency’ _ 2L - ¢t g ) ,___.__

a String Y et v Y o
String Z : 7
‘LJ: ring Mo p J o
(¢)  Neither because they wiil both have the same fundamental frequency. 4 z ~ ¢ A

15. For a standing wave in a pipe that is closed at one end, the displacement of the air at the closed end T\j J *E

(a)  neither a node nor an antinode.

(b)  either a node or antinode depending on the wavelength of the standing wave.
(¢}  an antinode. ¢ ! ( / /f
e | T {agec! Peol,
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16. Sound is a
D longitudinal wave

(h)  transverse wave

¢)  neither of the above because it can be both a longitudinal and a transverse wave

17. A pipe has a closed end and an open end. For air in the pipe (v = 340 m/s}, what is the frequency of
the fundamental if the length of the pipe is 0.1 m?

(2) 680 Hz o oy o ,}.an {}E{{, :';:“)
;i I D

(b) 1700 Hz J 1 i!(f{,/ )

(¢c) 425 Hz

850 Hz Fio HE
1133 Hz

18. Which will have a fundamental frequency that is lower, a pipe that is (0) open at one end and closed
at the other or (b) a pipe that is open at both ends? (Assume that all other characteristics are

£

identical.) r:jf‘) TN Lo Ay
€ _ ]
@ The pipe that is closed at one end and open at the other. { 2t
(b)  The pipe that is open at both ends. M o — clred - ...l.z Vv
Ty

(c)  Neither, because they will have the same fundamental {requency.

19. Suppose that when listening to music normally in the car, the sound level is 80 dB. However, your
friend with the super-coaol, shake-the-car speakers turns it up to 110 dB. By what fuctor did he increase

the intensity of the sound?
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90. A source is emitting a constant frequency sound wave in all directions as it moves, as shown below.

In what direction is the source traveling?

(a}  to the right

(i’ ) to the left (eva. CF ‘e.f?/:i’ o C/G Lo~ 74/‘274{&/” ”

{c)  Neither because the source is staticuary.

(d)  There is not enough information from the picture to answer the question.
21. A pedestrian standing at the curb hears the horn of a ¢ 1>"a15ﬁ555_é§@ at 26 m/s. She hears a
frequency of 600 Hz. At what frequency does the ch‘iverw @ir the horn? (Use a speed of

v = 340 m/s for sound in the air at this temperature). - RS
‘ oo} A~ V VL VA
(a) 646 Hz Fd - L Hs S | \/w\j?) -
(h) 600 Hz o VTV,
{c) 574 Hz ‘\,}f -~ 1o x le- 3 \“"ka \i;
(d) 626 I'IZ i !; '*t @ ’a«} \j ui. [ i
= C " -
554 Hz o 3O e - ).ﬂ Y |

22. A source is emitting a constant frequency sound wave in all directions as if moves; 8 shown below.

At which of the labeled poi-uts will the frequency measured by a stationary listener be greatest?
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(e} It will be the same for all four points.



93. Two identical sources emit waves of wavelength A shown below.
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At point R, the interference of the waves from the two sources is

constructive
destructive
()  There's not enough information to determine the interference.
24. A point source of sound waves is shown below. Person A stands at location A and holds & microphone

with a circular area of 1 cm?. Person B stands at location B and holds & microphone with a circular
area of 2 em2. At which microphone is the intensity of the sound the greatest?
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(a) A
(b) B
@ The intensity is the same at the location of each microphone.
95. Which microphone absorbs the greatest amount of energy per second?
(8) A
G B

(¢}  The microphones absorb the same amount of energy per second.
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