Physics 211, Fall 2008
Quiz 6, Form:

Ip=1x 10712 J/second/m?
Vair = 340m/s '

Section 1. Multiple Choice

1. For a standing wave on a string that looks like

the one below,
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what harmonic is this?

fa) n=1
(b) n=32
@ n=3j
(d) n=4
(e) n=h

2, What is the wavelength of the standing wave in
the previous question?

(a) 30m
(b) 05m
{c}) 156m
(d) 075m

@11}1

3. A pipe has a closed end a.rJ an open end. For
air in the pipe (v = 340 m/s), what is the fre-
quency of the fundamental if the length of the
pipe is 0.1 m?

(a) 680 Hz E SR

(b) 1700 Hz LUl = Ot
(c) 425Hz

@) 850 Hz £~ Vo e

(e) 1133 Hz Ao
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4. Suppose that in lah, you measure x(t) for a sim-
ple harmonic oscillator. The best-fit function is
x = (.03 cos(2t--1) where x is in meters and t is
in seconds. What is the angular frequency?

{&) 0.03 rad/s

2 rad/s

(¢) 27rad/s
(d) 1rad/s
(e) =zero

5. Suppose that when listening to music normally

in the car, the sound level is 80 dB. However, g —go
= 30:[!3

your friend with the super-cool, shake-the-car
speakers turns it up to 110 dB. By what factor
did he increase the intensity of the sound?

(a) 10 pucln adelifnd 1590
(b) 100

() 110 Js oo frcfor ‘970'_{/6

D 1,000 M fenr r/ 2
(e) 10,000

)@3 = [gdD

6. Sound is a

(a longitudinal wave
(b)  transverse wave’

(c}  meither of the above because it can be
both a longitudinel and a transverse
wave



7. A pendulum swin%ESback and forth in simple
harmonic motion &8¢ shown below. It takes
0.25 5 to swing from its furthest point on the
right to the equilibrium position. What is its
frequency?

11.

(d) 0.5 Hz £ T:L{CO'LYS)

(e) 0.25Hz I ARy

~—

’5':7%, —:/Hg

8. Spring A has twice the stiffness of Spring B. If
the same mass is attached to each spring and os-
cillates, the angular frequency of Spring A is

( (1/\/5.:)&.'3 - | =
e s Ik
()  (1/2ws Rk =7 JE

(d) 2wp
(e) equal to wg. TO L\)";—- E pdﬁ

9. For a sound source moving toward a detector,
the detected frequency is

(a) lower than the source frequency.
higher than the source frequency.

(e}  the same as the source frequency.

10. For a sound source moving toward a detector,
the detected wavelength is

@ shorter than the wavelength of the
source.

(b} longer than the wavelength of the
source.

(¢) the same as the wavelength of the
source.

12,

13.

A source is emitting a congtant frequency sound
wave in all directions as it moves, as shown be-
low.

L ™,
W

-

What direction is the velocity of the source?

(a}  There is not enough information from
the picture to answer the question.

(b)  Neither because the source is station-
ary.

{¢) to the right

to the left

On the end of a pipe that is closed, the displace-
ment of the air is

(a)  Neither & node nor an antinode, be-
cause it could be in between a node and
antinode.

(b) It could be either a node or antinode
depending on the wavelength of the
standing wave

(c an antinode

@ a node

A 0.5-kg object hangs from a spring of stiffness
10 N/m. You pull it down 0.075 cm from equi-
librium and release it from rest. It oscillates in
simple harmonic motion. What is its angular

frequency?
, 19
(8) 14.1rad/s C)J‘:’J:E: ot \J o
(b) 115
() 1.43 rad/s —

— 22
(d) 2.24 rad/s

(e) \ 4.47 rad/s
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14. An oscillator hes an angular frequency of 4
rad/s. What is its frequency in Hz?

(a) 1.57Hz

(b) 4.0 Hz Lo =T F

(c) 0.25Hz £z 2 = ff
(d) 1.27 Hz zr 7
®)) 0.637 Hz -

15. Suppose that in a particular experiment, one
sets up & standing wave on a string that looks

like the picture shown below.
Slanding Wave cn a String
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 How many nodes are there?

@G> 7
) 6

{c) 12
‘ (d 3 )\ -4
e} 14

o

A=zt

16, For the previous question, suppose that you
want a standing wave that is a iigher harmonie.
What should you do to the tension in the string
(assuming that the frequency and length stay
the same)? '

(a) inecrease the tension

@ decrease the tension

(¢}  none of the above because changing the
tension will not change the harmonic of
the standing wave

17.

18.

19.

20.

The graph of x(t) for a simple harmonic oscil-
lator is shown below.
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What is the amplitude of the oscillation?

3 45 *

(a) 1.25m
(b) 0.05m
ey 25m

(d} 0.80m

0.025 m

S

For the oscillator in the previous question, what
is its period?

(a) 1.5

(b) 0.025s
@ 2.0s

(d) 3.5=

(e) 1.0s

Which will have & fundamental frequency that

is lower, a pipe that is (&) open &t one end and ] VJ"U'" L
closed at the other or (b) a pipe that is open at
both ends? (Assume that sll other characteris- & for- JL

tics are identical.)
The pipe that is closed at one end and

open at the other.

(b)  The pipe that is open at both ends.

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

String Y is thicker than String Z, but they are
both made of the same material. Which gui-
tar string will have a tigher fundamental fre-

quency? f _ e
(a) String Y et N

String Z ' lﬁw-!r‘bk s L{{‘”"jc
{(c)  Neither because they will both have the
same fundamental frequency.

7/..%\&'_ d-{l Jo:‘\(cu— S"{m\y_g



21. A simple harmonic oscillator consists of a 0.5
kg mass on a spring of stiffness 8 N/m. If you
pull it back 0.056 m from equilibrium and re-
lease it from rest, what will be its maximum
speed?

(a) 0.80m/s
0.20 m/s V - J—E A_
(e) 0.89m/s vy
(d) 063m/s ~ 045
(e) 0.40m/s - f’{_{ (’ )
= (o5}
‘\‘_‘- b I L ?

22, For the oscillator in the previous question, if
you double its amplitude by pulling it back 0.1
m and release it from rest, the total energy of
the oscillator will increase by a factor of

(a) 1/2 -4 /4}
®) 2 E "ﬂz

@ 4 AT YA
(d 8

(e) none of the above, because the total
energy will be the same

/}ZZ,&A“: #w%‘;{

23. If you double the amplitude of oscillation of a
harmonic oscillator, by what factor will the fre-
quency change?

(a) 2

(b) 1/2
© V2
(d) 1/v2

None of the above; the frequency is in-

dependent, of the amplitude.

24, A person is tuning his guitar. The low E siring
is tuned to 156 Hz. When playing the same note
on another string, he hears a beat frequency
of 4 Hz. What is the frequency of the other

string? £ = ]ﬂ _ {; =Y MHe
(a) 152 Hz bent ( ! L{
(b) 160 Hz

@) 1t could be either 152 Hz or 160 Hz
(d) - None of the above.

25.. A simple harmonic oscillator has & period of 2.0
5. What i5 its frequency in Hz?

(2) 2.0 Hz s
(b) 2 Hz | ==

(¢) m/2Hz jg;,f_ -1 He
0.5 Hz T "

(e) 40Hz



Section 2. Probiem Solﬁng

26. A pedestrian standing at the curb hears the horn of a car approaching her at 26 m/s. For her, the
horn has a frequency of 600 Hz.

() At what frequency does the driver hear the horn?

Vo+ Vg
= (pwo L*Z— - e -@
/Sﬂd ; &d ( VI :
Ty = e
= 3o T bos = (;{:_% 'F‘s
s T [ = Golen)
\/d =~ O S LYy
3%. ~ SY He o
o - 4o

7[6( I —[:_S 3 'ﬁkpac#&cf_

(b) After the car passes her, the horn is still blarmg At what frequency does she hear the horn this
time?



27. Sketch the displacement as a function of x for the first four harmonies of a longitudinal standing wave
in a pipe of length L that is open on both ends.
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28. A spring is attached between the end of an air track and a 1.2 kg cart. The cart is pulled back 0.4
m from its equilibrium position and released from rest. It oscillates with a period of 3.0 5. = is the
position of the cart at any time ¢, with £ = 0 defined as the equilibrium position of the cart,

{a) What is the angular frequency of the oscillator?

7 =3¢ L = 2

/- >3LH% vo =27 (4) ?&/

(b} What is the stiffness of the spring?

v % = W = @fd?)l(‘/' Zj) = E:;Ai/

(c¢) What is the total energy of the oscillator?

L Lo
=L hat = L sadlaw) =099 T

N

| B

d) What is the maximum speed of the cart?

-
\m’ﬁ ﬂf—?fv“—tt}%ﬂ%
dvﬂ = ’L)’Z/r(ll L, * s Ve bf—— Al
7 i1y ] rad
Viry, = ©- o“‘“sco\(

(e) When the cart is at x=0.2 m, what percentage of the total energy is elastic plﬁenﬁﬁﬁ energy and
what percentage is kinetic energy?

ot x = et s LS~ ouovr

, PE-=




