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Physics 1130 Test IV 	 NAME ~OLl.rJ70/V 'Tl::-sr 
Physics for Poets I J.. June 27, 2002 Summer Mail Box 

Instructions: This test has the same format as before. If you need more room please turn the paper over. Point 

weightings are indicated in parenthesis. For questions that include laboratory data with the precision digitof the 

measured physical quantity undenined, please use the rules for precision and significant figures. So for this, the last 

testof the summer poets class, Good Luck! Note: If you would like for me to get materials back to you other than 

through the campus mail, please indicate how (if you want me to send it to you through the mail, an self addressed 

envelop and postage is always appreciated, or just give me an address): _______________ 


A. Short Answer Questions. Select the be.stanswer for multiple choice questions. ('tpointeach question unless 

otherwise indicated.) 


--r:.h=--_1. 	 As the angle of inc' increases.th~ angle between the incident ray and the surface: 

a) increases decrease c) stays the same 
 6:L/

cL 	
, 

2. The image formed by a plane mirror 

a) is not magnified /' b) is a virtual image ./ 
c) is. as far behind the mirror as the object is in front of it ./ 

~~ 
o 	 3. If you standJour feet in frontof a plane. mirror.-you sea yourself basically in the same way as 


someone would see you if she were 


a) four feetaway from you ~taWaYfrO~ 
b) two feet away from you 

O<...r 4. 	 A ray of Ughtin air hitS tba surface of water alanangle oftncidence of3Qdegreas_ When itpasses 

into the water it 	 ~_.__ 

a) bends. toward the perpendicular 

b) bends away from the perpendicular 

c) does notbenctat all 


5. When looking at a rock in water, it appears ..1- the surface than it actually is. 

a) farther away from;. b) closer to~ c}.the same. distance from. 

(1 %) Can you take a picture of a virtual image? (yes, no) ~ 6. 

Can. you project a real Jmage an a screen? (yes, no) ~ ~ c-W\ 

L":::. (p~4 ~ l) "'" '2..L -:::. '~30~......".rw Can you project a virtual image on a screen? (yes, no) iI - AI" 7!. S1\ ~ tt 51.~ )(1-'3(1~)::.@ 
...... \Nt 

j"J~ ;g 7. 	 (t~) tn the vetocity of sound tab, if the distance between the two nodes. is 65.~ cm and the tuning· 
fork frequency is 252 Hz, what would a student calculate for the speed of sound from this data? 

The aberration occurring in tensas. which refersto lightrayswhich pass through the outer portiQn of 
the lens being focused at a different paint than those rays passing through the center is called ..L. 

REvtEWQUESTfON~ From the periodic tabte.pickaltofthe followingetements thathave a 
deficiency or one electron in its outer shell: 

a~ Mg;. brNa~. C)Sr.~ d)Cs;.. 8 f}:.S 
)c )0 	 'f "l<l r 

http:increases.th


~ .. , . 

Physics 1130 - Test 4 - page 2 .... 
1'3J . ./;t 1.- 0" fe, ~ Yw;t/u.-..;t ~ 

~ Th. REVIEW QUESTION: Find the precision of the following area: 

--:.. . . Area = 25.~ ft x 8.92 ft:::: 2 2 ~ 
r(.; 
.~ Sound is converted into an electrical signal by what device? 

/;c~~'1:o 12. When two tuning forks are struck. differing in frequency of only a couple hertz.,. the interference that 
'-< . results is a rapid increase and decrease in the loundness of sound known as -.-L. 

.U?') ~d:h~w QUESTION:'· At a rarefaction~ the density of air is -L what it.would be in the absence of 
the rarefaction. Choose from: (a) higher than; (b) lower than; (c) the same as. . 

. ~&)[(). 	 ..,- ~ . 
2 'l 00,J;t T4_ Ail ~o IS. hear from a surface 4 seconds after the sho.uL How far away IS. the smo.oth.surface? 

. / . Note: Use the speed of sound in this ~nd subsequent problem~ as 3.40mls or 1100 ftlsec. n J' q' ~~2$~ ~ ~ c1."-/lri;">-'(J()ZJi!i )lzs) 2.. 2?.oVjT 
. rl. LJ- ,,~~ .... z.~ t>~ -J .. ..s ,


~V"\ 15. What:two charactenstics of the surrace IlL question #t4wauld result in the 

~ 	maximum reflection of sound? 
~ .J/l~ t~ w~~c/~t-,. I!1AAJ]:::VI"- • 


__-_-("_-116~. Whatisthe'significance'ofthe"woiKbling:" of a- star? 


~17. REVIEW QUESTION: A physical quantity deSignating the number of waves givet@ a vibrating 
I~) object every second is called -L,..and is. in units of ...1-. 

~o..., 18. 	 The particular part of the ear that is similar to the "resonant tube apparatus" that we used in our 

laboratary'iscalfed1he -.-L. ~ 


~A.~ L6l r AGtA¥'1I - 19.' 	The partof the electromagnetic. spectrum that carries. the greatest frequency. andalso greatest 

energy waves is called -.-L. 


~~ ~ 20: 	 An eye. defect. which occurs. because the cornea is not spherically shaped,.. but instead has a 
cylindrical shape is called -.-L. 

/Vr~___ 21. Tile. part of the retina of tile. e.ye. thatptays a big. part. in. allo.wing a parson to. use peripheral vision is 
~ called -L while the part of the retinal of the eyet in acute vision is the ...:L. . 

~ 
22.. . As the objecldistance. framth.e eye. is changed, the eyehqe.caus~ ofits finite. siza i unable to change the 

image distance. wh1e~le adaptation oc~ TU ~ tv tC .. <-f1 tL---. 

(e...) P[#v~~/~j/cifs a~ infinite distance fromaCQml~~~i~9 I ~the.1n~:dentn;t ;ays strike 
the lens (a) bending away from each other (b) bending toward each other (c) par~a.ch other 

(a) ~..,cj~~~:~uponwhethe.rthe.tens.is.CQnverging or diverging. 

\...:: . 24. 	 ~or a single source of light and a diverging lens, the image produced is always (a) virtual, erect, 

smaller, (b)virtual, 'nverted;Iarg.er (c) reat,.inv.erted;smaller, (d) real,.erect,Jarger (e) n~m of 

these. f£? !G """11.1 ~ . 


tV~ 25.. In the theory of coJor,. ifred.is. subtracted frornthecotar spectrum, theresuttis named -.-L. 

o~ 26. In the theory of color, if red and blue is subtracted from the color spectrum, the result is named -.-L. 

\UA _,~~. (2] In the theory of coror,. the. three. additive primaries. are caUed...:L, ? ,andi;..ifthese. three 
).;.f.A/~ ~ colors are added together the resulting color is theoretically -.-L. 

F~,¥~ rn the theory of coloc,. th.e. three. subtractive. primaries are. called...:L..- 1. .~ and i~ifthes.e ~ree 
"1It~ ~"..~ors'are a,rJde'i:Aogether the resultin9- color is theoretically -.-L,

" 	 ntllti-e.f 

http:ifred.is
http:nverted;Iarg.er
http:cj~~~:~uponwhethe.rthe.tens.is
http:par~a.ch


·.. 
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B. Longer Answer Questions: 

1. (4) REVIEW QUESTLON: Define "standinQ-waves." Also define resonance. Compare "standing wa'les" and 
resonance. 

2. (4) 	 DEFINE: 

dispersion 

eataracts 

ultraviolet 

archebacteria 

3:(3) Whatare cones?· Use the theo!), of color to. des.cribe wh)'- s.ome people are "bJue,.green'" color-blind. 

4. (4) REVIEW QUESTION: Define and distinguish between a longitudinal wave and a transverse wave and give 
two·examples-ofeach. 
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5. (3) Distinguish between pitch, quality of sound,..and loudness of a soundwave, andrelate these sound 
characteristics directly to the physical quantitative description of the wave. (Hint: Remember the 
oscilloscope demonstration on'Tuesday.) 

6. (2) REVIEW QUESTION: (a) Sketch the second overtone writing down the S,Arn~~'lfni'iffi!~~:mrf 
antinodes (A) for a.vibrating.string 15-, lflt1lW'f 2 IvI) t+ltf2.Vi1 '3A.,( b/-cVvV#'IA-~ 

j~ ~cx::1~ ~ 
~~ ·z~O fv-R-~ 

(b) (2) Define and distinguish between nodes and antinode~ for . 

AJ or1.Jo 4 f2Vv];-:ti/v~a Ch1J'A1-. &""'~ kn ~g.-:vl-(,.(.! 


(i} a--closeci-prpejuch- as we ~ed in the sOtJfld lab . .= C- <A. ~, :::;>~'~,' ~ 
fiCQ An. ~~a/ 'Ill;? ~. 't-fy(;/t 

__---_~ ~ eM 'Yn-(r(k~-o ~ lI.rc.1J"cvU'J-lFi ~ 
. (ii) a vibrating stri :- tJ ~1 ~~ a..-"M ~TtA-cdA., \ '1 .,. . 
~ .'- . f It ~~V:fJ Gt:t ~I~ ~v/~v1,~VCA.- < vn ~~ Uvf.. ;r 
fJ '- ~ ~t;VWf ~ M ~~ < >~14~v.. ~ I 

"......... .' u 11l~ ~ ht;!.(;k't.~ I --U--~-. .

7. (3)' Define anctgive anexam~ofme. "doppler ettf/Cf~'. -- .• 

/<~~-",- '., . . t" . ,..' " . ? C<~ .. . . .' .. r0--'~- . -k' - ',' .) \:/) ~) j \... ) .' 

( \ ~ '. ,. J ) ) \ ~ ~ . "\. '\ ( J.-. \...-z / ( .)r'.' ) / - ~ .,.J -r< " ".-"' -,~)~_, [ '., '. / i K.,J! . ~"--' '--u/.- "~ /">-J~" ..,' .' oj, / ..' ~)/-.,) J~-~"-~';l"\~ 1(0)/"(}:f,~1')/ ti <S,,(\<:,\,...: .. ,.c.,. <_,(:~~--.-<-C;.~'".:.<~,?
~ 'I " \ ,-,v .;j../ /~-' '/.'7 ~ _.' -..... 

8. (4) Discuss what happens when a plane moves faster than the speed of sound and how its design must be 
modified and why. Alsa discuss or use-a-'series--of diagrams'to' show·whatisheard by a- person on the ground when 
.a plane. flies overhead that is flying faster than the speed of sound.. ADd fmally. what is.the "Mach Numbe.r?" 

~_ .. 
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9. (4) 	 (a) (2) Discuss those acoustical factors. that are important in the design of a music hall~-such as the 
Ordway or Orchestra Hall. Don't forget to include to include in your discussion "reflection of sound," 
"absorption of sound," and "reverberation time." (b) (1} Why is it that there are separate halls for 
orchestras and theaters? (c) (1) What acoustical problems exist for the St. Paul Cathedral in downtown 
S1. P~ul? 

to: (a){4) 	 Whatisihe"Law ofreflectioll?" ltIustrate by drawingjn an-appropriate-surface-. rays, and-angles. 
Assume an angle of incidence of 30 degrees for your incident ray in your diagram. 

/IUGCoGAlr ~:~<\~ClRIhtA'- ~O~~' 1-frt,J !);TL:f?~tr.,2 I 

r< '1 y \ ()1~ (lEt='Lt: '-'TFD cD '11v- 4- 0'1 . •~~ == 4- rJZ) 1\ -....... I


3D ~ f\ Y 	 -0 ..,-<-lcOYl 

~Z\ nu~.~ J..;.~ ~ V~l.P Q/A{\...V 	 , p_ I'fYI.a.Q...Q J2­ ~,I f2-c(j ~ l .r1-U ~ ~ L-\ ¥:- £ 

':5 v fL ''''' f)ce fo~~'~ 
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13. (2) In class we illustrated by a ray diagram how one could use two prisms as a periscope as is used in a navy 
submarine. This question is similar to that. Please illustrate by a ray diagram how two right-angle prisms could be 
used to see behind oneself- Start with the source giving. off a typicaL tight ray and trace its path into the correctly 
aligned prisms and then into the eye. 7 YP Ie t\ L. ?r::'1 S lY\ 'V--~ 

2t1l1iU" 

{~-<.. 
_..J 

'\II ~TIIA L 
I m rtfJ7 cF 
5~, 

14-, (+2: bonus) Startwith. an abject and trace a typical tightray: which. passe.s.through. a thic~parallel piece of glass. 
Let your angle of incidence be approximately 60 degrees. 

o~
1;0r 

< 

o !Jcn;:. .~ ~c'.~a~ 
G, 0 trW ,(ytvl,tf-f/(.J 'fD Wi..L 

, I .• f 
.~A~. 

tS.(4) Ust40f the many: characteristics necessary for a carbon-oxy:g.en,.waier type of lifJA accotdi~g. to Dr. 
Bracewell of Stanford University. 

16. (4) Ca) Draw a diagram of the humaneyaandidentify the. crystalline lens, the cUiarymuscles,. the retina, the 
cornea. (b) Mention or illustrate what happens for (i) a myopic eye, and (ii) a hyperopic eye and include 
wliat is. usedto correct for each-of thesacanditians. 
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16. (4 / A poet}.n perf0":1ing er pendulum lab took t!1e follo:mng dat'!:_ (t) ~pendUlumto~se~ 
~ _eyc e ; (II) a .Q rn leng pendulum too~~~c()_,!~s f~~. 

(a) Find the periodJor each case. 
(b) If she found. the pedod to be prop.orUonal to the square root. of the. length, ·find the constant of 


propo~~on;lity. _ ..... ~~ s_ ~. ,T.:=' c- fL: _
:::.. (§;).

La) t. f'..vWnR - /0" ,4. 'r7:::: Jj 1 {' Ie} r:-: 1:...., -_!.R-.... 2. q 2­

(p ~.,,, ~ri)" fl.. - 3.0 f"'h - .~II 

(,__) 'I' I.n.:>@"-.t C C :=:....L... ::: - -:z... 2. ') ~ 
fL -4£,f]:, ~ . 

17. (4) Describe haw the acceleration dUe. ta gravity. can be measured by using. twa photocells anda. timer. rr 

/ 

18. (4) Describe how one can use a tuning fork and a resonance tube apparatus in order to measure the speed of 

sound. 


19. (4)- tn the-lens-fab1he fotlowing graph was 4 VS, ~ Fen. A 
obtained. CoN V E~ Go 1""6 L£7V.s 

~ .Ob"""O
(8).. Write down the mathematical equation m--- ­

ies this graph. . ::-m)(;--b ~ -/I;W~ - .. ~ 

.1. = ,(P 3 -L+- 050· ~ Wt ~ 'lTC,-3l 0 ~ -<M1. 
b ';. - OS-O.i­(b)-What is-the focal length of . , ,_ C4-'Y\./

,02..I I '0·f ~ b ;:: ,DSa. y~ 2} ·f=- 2.. __ tV",1'\. 

HAVE A GREAt REMAINLNG.SUMMER"EVERYONEL 

,oc.. 


