Quiz 4 (76 points) — Version 1 Name S&L VIO N

Lab Section: A1, A2, A3 (Please circle)
Campus Box # Return PO Box? (yes,no)
Instructions: This test is divided mto two parts. Part A is entitled short answer questions where you are to pick the
best word, phrase or choice of answers which best answers or, in some cases, defines the statement. Please be
careful to read the entire set of answers for multiple choice questions. Part B is entitled longer answer questions.
- Make your answers clear and concise. |f you need more room turn over the test paper and continue on the back,
but please write "over” on the test. For problems, it is the procedure that will be checked, not only the answer so
please try to make it clear. Be sure to include units in answering problems (such as we've done in class). For
problems that include underlined precision digits, be sure to use the corresponding precision rule or significant
figure rule, accordingly. Point weighing is indicated in parentheses. So for this, the third quiz of the fall poets'

course, Good Luck!

Physics 1130
. Physics for Poets ~ October 28, 2009
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mM
Here are some recipes: d=vt v=at d=%at? F =m% F=ma

Use g = 9.8 mis” = 32 ft/s” Not needed: G =6.67 x 10" Nm’/kg? Use Vsoung = 345 mfs =

1100 fUs ,

A. Short Answer Questions (1 Point each question except as marked. Questions 1 through 20 are muitiple choice.)
__O_ 1. Whatis the period of the hand on a clock that measures the seconds? (a) 1/60s (b)1s (¢c)60s (d) 3600 s
_b_ 2. A short pendulum has a frequency of 2 Hz, its periodis (a) 2s (b) ¥%2s (c)}2cycles/s (d) ’z cycle/s

_b_ 3. Why do soldiers break step before crossing a suspension bridge?
(a) They cannot walk as fast on the bridge. (b) Their cadence might match the natural frequency of the bridge.

(c) Because of long standing tradition passed down from Hannibal. (d) Superstition.

Q 4. The distance from trough to trough on a periodic wave is called its (a) frequency (b) period (c) wavelength
(d) amplitude.

G/S How far does a wave travel during one period? (a) a wavelength (b acrest ¢c) a trough.
g p (a) ng (b) (c) 9 ?J Wy 7a

=TN o = =
L%, Two waves with the m have different wavelengths_;7c Which has the Iowzgfrequency’? The one with

the (a) longer wavelength (b) shorter wavelength (c) smaller amplitude (d) larger amphtu
= V4a Zn N o A f Feoconaant Aﬁ«)

V=
a/?. If the speed of a 25 Hz wave doub eé\ the wavilengtiy(a) doubles Jb) quadruples (c) stays the same
(d) is cut in half. .

@/8 While standing on a dock, you observe water waves passing beneath you. If you observe 20 wave crests
@l)ﬁ below you in 2 minutes and judge the crests tobg1m apa_rtL what is the speed of the waye I ) T~
a)0.17m/s J{(b)10m/s (c)20 m/s (d)40 m/s = = m
) (b) (©) () 7= 200 L g ,\_C )f m
Q’Q. Standing waves (a) are a result of the superposition of incident and reflected traveling waves. (b)can
only occur in vibrating strings. (c) only occur when the system is at certain temperatures. (d) move with a speed

equal to the speed of sound.

b & 10. A node of a standing wave is a (a) spot of maximum amplitude. (b) spot of minimum amplitude.
{c) travehng wave. (d) note that's an octave higher than the fundamental

A~ 1. Increasing the tension in the rope _?/7 th?\ fundamental frequency of a rope. (a) increases (b) decreases

(c) does not change. ] -
b ~ L2hNa n=24
12. The fundamentalwavelength for standing waves on a rope fixed at both ends is _? _ the length of the rope.

@our. times e same as ngh"m\; L :T;\ 1O H=
L £m ‘

g
A~ 13. If the fundamental frequency for a 2-m-long rop@ ﬁxeéd at both ends i e spe the
waveis (a)40m/s (b)20m/s (c)10m/s (d)5mis y= fp = Q TYy(4m) = o

A 14, The threshold of hearing a) is0 dB (b)is 1dB (c)is 120dB (d) varies per indvidual
{
: P erM,
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;b_ 15. The freque of the third harmonic on a rope fixed at both ends is _? _times that of the fundamental
frequency. (a)5((5)3)(c)2 (d) 1/3

_b_ 16. Sound wave are _? waves. (a) transversgm longitudinal } (c) oblique (d) particle

E 17. You see the lightning before you hear the thunder because (a) the speed of sound is faster than that of
light. (b) the speed of light is faster than that of sound. (c) the thunder forms after the lightning. (d) your eyes

are more sensitive to light. ~ 1,000 e
; 7 ey (6 = frop oD "0g < 23
18. If you have to wait 10 seconds between the.arrival of the flash and the tHunder, you know that the
lightning bolt occurred _? away. (a) 1/10 mile m (c) 5miles (d) 10 miles
@/1 9. What length of(closed | organ pipe\ is required to produce the nole ith a frequency of 494 Hz?

Assume that it is a sunny spring gay and the speed of sound is 345-m/ (b)069m ,(c)14 m (d)2.8m
c A L=k emmemwlE VEin g 42X a%0% - 70Mm
20. Beats occur because (a) waves reflect off fixed boundaries. (b) harmonics interfere des%g:cgfvely. =% (7
(c) waves exhibit superposition (d) frequencies shift when the source of sound moves. @
.[/T 21. REVIEW QUESTION: The distance that light travels in one year is an astronomical distance
unit called _?2_.

M 22. REVIEW QUESTION: Which planet is known for its "great red spot.”

HQ‘B‘?, mg: 23. (1 *%) From the periodic chart list three symbols of elements which have
Ca .S Ba Ro only two electrons in their outer shell.

. embea
M 24. The number of protons in the nucleus of an atom is called the _? .

(Q 25. (2 %2 ) For Carbon 14, the number of protons in the nucleus is _?7 , the
bl number of neutrons in the nucleus is _? _, the total number of

[ electrons in a neutral carbon atom is _? . Of this total number of electrons,
4 ﬁ _? arein the first shell and _? _are in the second shell.

9. /626, (1) The molecule CyHs04 consists of_2_ carbon atoms, _2
<} hydrogeq atoms, and _? oxygen atoms.

]
\ﬁ\l/uz an oA . (1 ¥2) What is the significance of the "wobbling" of a star?

' 28. @ physical quantity designating the number of waves given of by a vibrating object every
HD) " second is called _?_, and is in unitsof _? .

‘JAMIJ 29. A physical quantity designating th¢ time that it take for one complete cycle or oscillation to occur

« is called _2__
%J. The mass of an object per unit volume is a description of a physical quantity called _? .

31. Oge divic\ife;:y the "pe:i{od" gives another physical quanti! called _? .
fo foe, o e distootn
2. (ﬂggspeed of a sdund wave/rs a measure of the spg;e%%?' typical molecule of air that results

when a person speaks. (true, false)

b 33. At a rarefaction (or expansion), the density of air (as well as the air pressure)is _?2 whatit
would normally be. Choose from (a) higher than; (b) lower than; (c) the same as.

m., .
05 "3 34. A pulse travels the length of a 5 m long slinky in 10 s. The speed of the pulse is _2_.

: - \53") fm n
\/"J_ -/AS_:‘2—“'..::C25§
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) If the distance from a condensation of a sound wave to the next successive rarefaction
-is 1.6 meters, what is the wavelength of the wave?

/ é m 36. (1 %%) If the distance from a condensation of a sound wave to the next successive condensation -
is 1.6 melers, what is the wavelength of the wave?

/ 0 24 37 (2) If the fundamental frequency of a open ended organ pipe is 256 HZ, the frequency of its
IZQ?H% third overtone is _? _and the frequency of ifs third harmonicis _? . £ =25L4

TIN o

38.(2) REVIEW QUESTION: The weight of a 100 g objectis _? while its massis _?. _f . 3p-Y4

_%_49 /00 k& (Caution: Watch umts) C Zudlbaem —= A3
wamas (E)(55%) Gem4faro

B. Longer Answer Questions W=, 79 A Sndl W

1. (+2 Bonus) Itis one thing for "Carbon-Water-Oxygen" life to exist on another planet. List two additiona [
requirements discussed in class that is necessary for us to communicate with another life form?

(D“ﬂ\w WA&MM V(,&ww&w .
© W Toome whiw st @ @bt &

m/«m«-em ol { avie Arean)
OWWHM%MW&

2.(3) If you take a water drop 1/4" in diameter and magnify it, explain what you would see if you magnifed it by (a)
x2000 (b) x2000 (again) and then (c) by 250 tlmes

(b) @m Wm Hrncrcom ogmma bt can X wéwf%; \
() One Aue indlimiluca motunlis.

3.(4) List 4 characteristics necessary for a carbon—oxygen—water type of life according to Dr. Bracewell of Stanford
Unxversnty

@> /OEA ! A«ﬁ,wm et

)Qw\ asecealid M’é!/l
ég lAWW ' fzf:('/MMWu)
7 v r y) o

4, (5) hy are electron shells important in determining how molecules are formed from atoms? Give an example

&;: ;nmnned from atoms by dxscussmg the number of electrons of eacg inthe o \g\er Ehe!l %
oA ghall foé& ‘.% a (W one 2l lection
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5 (6) Define and dlstlngu1$h between a longitudinal waye and a transverse wave and give two examples of each.

a “ﬁu JWﬂM,@W—n
}

i %W N m% e %“"‘”””

6. (3) : What happens when a transverse wave bounces off a fixed support? You may wish to draw a series of
diagrams and also refer to our class slinky demonstration.

h7 Define the foIIowmg (a) (2) atomic mass (or atomic wenght) WWW /‘59 ‘7171,'&/
o] on ﬁmm 07 7
| (b) (2) resonance m N /KwaW@ch Wajwﬂ

WW~%1®MJ 4 ¢
WMMW% % W/”{"‘?Z W

(c) (2) standing waves — £\ an AZd Ngonarcl G MW
h/bl/w\/()-(/\ ¢ / & L -

r‘/)x vf‘x L X v ’ 4 [ JIt L cov W [}
(d) (2) wave train — ,(o ¢ AU ce’ddeon 7 W“Zdﬁ{ %/
Londens aluon aclutn , X A ~
e ) : & TNavels ot The 471&0( %
8. Draw in the positioning of nodes (N) and antinodes (A) for:
(a) (2) a closed end%ikplpe playing its :

Tvprv.- HPpR Mowc
: ,ﬂl A ‘E A A
R IoT
| o
(b) (2) an open ended pipe playing its 3™ overtone
AN A ANAUA
£

(cX2)a s‘tnng V|brat|ng in its 2""
oA

Q)




