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Physics 1130 Test IV NAME _SOLuTzon TesT
Physics for Poets S 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 digit of the
measured physical quantity underiined, please use the rules for precision and significant figures. So for this, the last
test of 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 best answer for multiple choice questions. (1 point each question unless
otherwise indicated.)

b 1.  As the angle of incidence increases, the angle between the incident ray and the surface:
a) increases décrease c) stays the same ;}: 1.7

O(/ 2. The image formed by a plane mirror

a) is not magnified <~ b) is a virtual image ~~
¢) is as far behind the mirror as the object is in front of it —

C 3. if you stand four feet in front of a plane mirror, you see yourself basically in the same way as
someone would see you if she were

a) four feet away from you Wt away fro@

b) two feet away from you

S

Aray of lightin air hits the surface of water at an angle of incidence of 30 degrees. When it passes
into the water it

a) bends toward the perpendicular
b) bends away from the perpendicular
c¢) does not bendat all

e

When looking at é rock in water, it appears _? the surface than it actually is.
a) farther away from; b} closer to; c) the same distance from.

6. (1 ¥2) Can you take a picture of a virtual image? (yes, no)

Can you project a real image on.a screen? (yes, no)

" 22~ [.30F e
Can you project a virtual image on a screen? (yes, no) [ =ab%7% f:; %2 Q;‘;} 'Q: v "‘*’5 . 3@
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(1 %2} In the velocity of sound lab, if the distance between the two nodes is 65.4 cm and the tuning:
fork frequency is 256 Hz, what would a student calculate for the speed of sound from this data?

Y
&
£y
Iy
)
[04]

%}\J
o |
e )

The aberration occurring in lenses which refers to light rays which pass through the outer portion of
the lens being focused at a different point than those rays passing through the center is called _? .

REVIEW QUESTION: From the periodic table, pick alf of the following elements that have a
deficiency or one electron in its outer shelli: '

ajMg; byNa;. c)Sr; d)Cs; €)CL IS
> » ¥y X ¥
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z ! 10 REVIEW QUESTION: Find the precision of the following area:
Area=252ftx895ft > D2,

/W"?&O# Sound is converted into an electrical signal by what device?
/“*

3 075 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 _?7 .

Q?) W %RE\/ EW QUESTION:" At a rarefaction, the density of air is _2 _ what it would be in the absence of
the rarefaction. Choose from: (a) higher than; (Mﬂhﬂ" (c) the same as.

. a (%
2200 Fa4. XAQ%O is hear from a surface 4 seconds after the shout. How far away is the smoath surface?

Note: Use the speed of sound in this and subsequem problems as 349 (m/s or 1100 ft/sec.
W“Zsﬂm 5o ol -t~ U Dz 22007
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g 156. What two characteristics of the suﬁace in_question #14 wauld result in the
A maximum reflection of sound?

o am @adocka i pole o
Thou W Whatis the significance of the "wobbling” of a- star?

/f’\w1 7. REVIEW QUESTION: A physical quantity designating the number of waves give a vibrating

__»_\}_L_%g&é object every secand is called _? , andis.in units of 2 .

c,m:ﬂv?«%u 18. The particular part of the ear that is mm;lar to the “resonant tube apparatus” that we used in our
iaboratory iscalledthe _? :

C}/C’ T } The part of 2 e?ectrcmagnenc spectrum that carries the greatest frequency and also greatest
energy waves is called _? .

W 20. An eye defect which occurs because the comea is not sphencally shaped, but instead has a
cylindrical shape is called _? .

Ao JA" 21. The part of the retina of the eye that plays a big part in allowing a person to use peripheral vision is
LCID called _? while the part of the retinal of the eygin acute vision is the _? .
’ rer 4

22.  As the object distance from the eye is changed, the eye, because of its finite size is unable to change the
image distance. What em able adaptation occurz? W 7 ch,c W

@) cnallil o ta fb Wﬁw»ﬁ Lowno 2
23. If an abjectis an infinite distance from a conv duergmg lens, the incident light rays strike
the lens (a) bending away from each other (b) bendmg toward each other (c) parallel to each other

d)i differently depending upon whether the [&ns is converging or diverging.

L@ ) et ran
fi‘or a single source of light and a diverging lens, the image produced is always (a) virtual, erect,
smaller, (b} virtual, inverted, larger (c) reaf, inverted, smaller, (d) real, erect, larger (e} non of
these. Tl 16w |1 ‘

s kf ' 25. In the theary of color, if red is subtracted from the color spectrum, the resultis named _? .
OI}NWP 26. In the theory of color, if red and blue is subtracted from the color spectrum, the resultis named _?2..

5\7 (2) Inthe theory of color, the three additive primaries are called _?, 7, and_7; if these three
[,&,1 A colors are added together the resulting color is theoretically ? .

Pﬂmf”__ ,5’ _ A Y In the theory of color, the three subtractive primaries are called _?, 2, and _?; ifthese three

1.colors-are %ndde’aﬁ'(ogether the resulting color is theoretically _? .
ey
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B. Longer Answer Questions:

1.(4) REVIEW QUESTION: Define "standing waves." Also define resonance. Compare "standing waves" and
resonance.

2.(4) DEFINE:

dispersion
cataracts
ultraviolet

archebacteria

3. (3) Whatare cones? Use the theory of color to describe why some people are “blue-green™ calar-blind.

4.(4) REVIEW QUESTION: Define and distinguish between a longitudinal wave and a transverse wave and give
v two examples-of each. '
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5. (3) Distinguish between pitch, quality of sound, and loudness of a sound wave, and relate these sound

characteristics directly to the physical quantitative description of the wave. (Hint: Remember the
oscilloscope demonstration onTuesday.)

6.(2) REVIEW QUESTION: (a) Sketch the second overtone writing down the s

antinodes (A for avibrating string  j5. /tapm 2 pp HARMW
Tk qocok
s

, fena
(b) (2) Define and distinguish between nodes and antinodes for .

odte & avitlnedes ol fon Aﬂoc:‘namc/c ! -
(i) aclosed-pipe guch as we uged in the sound lab == %u,o J—/)

ﬁuz An ot occrno e -t/

e Lol v Whao ada m@@mﬁa rolinng
(ii) a vibrating stri Z AT e o mp{,{,

i : y Ceon’ A
W w? 4 AWLM c’{,?wa;{';{,fw Mﬂfa/% yygc{w(ﬁm
7. (3) Define andgtveWﬁémp%aler e}}e‘é{”’d’ ~~~~~ — .

h “') RORO =S
'/;*k;\,x\};w)é X L(\ ( W(: Q/

8. (4) Discuss what happens when a plane moves faster than the speed of sound and how its design must be
modified and why. Also discuss or use a series of diagrams to show what is heard by a person on the ground when
a plane flies overhead that is flying faster than the speed of sound. And finally, what is the "Mach Number?" -
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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

St. Paul?

10: (a)(4) Whatisthe"Law of reftection?" Hustrate by drawing inanappropriate surface, rays, and-angles.
Assume an angle of incidence of 30 degrees for your incident ray in your diagram.

L . o MORMAL 5 or asflackein « i) V .
(LeDeMNT s , ey, ?fﬁ___,
Ray 301.3;\@ {Zg};{;&“’n}) OW@%W(,&W 74‘“
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11. (4) Whatis the "Law of Refraction?™ lllusirate by drmuinginan appropriate surface, rays, and angles. Assume
an angle of incidence of 30 degrees for your incident ray in your diagram.

/&/{.JD@T {,’-\_ 4 ,Wuﬁ,u AA‘W ‘;7 P%L{\_mcm b
Ry % Vi y WUL
A,Q_ﬁ Oﬁ;} ac /&?/A/ K’m L )
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weadn \ ReFrAcrep ot o (mwm)mw MW’
\ Ray Ao o
Mo v %M % P
( N . . H <~ 1 Uf ?‘ =
3 @ The amerddeng , mﬂ/m:l;’\ “d “r?m{

fv«v?:m dWJ P ole Lig 4 Vst Meal.
12. (47 (a) Define "critical angle". Use a-seriesof diagram: fhefpfufmyou;?explanatron (b)y What-is "total internal

reflection”, and how does it relate to critical angle? (c) List two examples of the use of total internal
reflection..
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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 light ray and trace its path into the correctly

aligned prisms and then into the eye. TyricAal Prism} E
o ifmjj ™
& =
Nigrva L
Imuge &F
Sourld .

14. (+2 bonus) Start with an abject and trace a typical light ray which passes.through a thick parallel piece of glass.
Let your angle of incidenp{a be approximately 60 degrees.
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15.(4) List 4 of the many characteristics necessary for a carbon-oxygen-water type of mé accofding to Dr.
Bracewell of Stanford University.

16. (4) (a) Draw a diagram of the hurnan eye and identify the crystalline lens, thé ciliary muscles, the retina, the
cornea. (b) Mention or illustrate what happens for (i} a myopic eye, and (ii) a hyperopic eye and include
what is used to correct for each of these conditions.
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16. (4)_A poetin performing her pendulum lab took the following data: (1) §;g in lengt pendulum-too@ 52 se@
for 60 cycles; (i) a $6.0 in length pendulum took®9.6 seconds for 6@-cycles.

(a) Find the period for each case.
(b) If she found the period to be proportional to the square root of the iength, find the constant of

proportionality. 5T s g T=c m
y 7 7 I — w— ' ) L
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17. (4) Describe how the acceleration due to gravity can be measured by using twa photocells and a timer. <

7
18. (4) Describe how one can use a tuning fork and a resonance tube apparatus in order to measure the speed of
sound.
4y in e fonslab - L A ¥, For A
18. (4)" In the-lens-lab-the following graph was f R Vs, 7o IeR
obtained. ( | > Conver e ive LEMS
(a)y Write down the mathematical equation ey 0 1 -ose
'} : ies this graph. ¢ >mx+b N 070
i . . )
M:,Q3M+105‘Q 3 -O+‘ = .-
— 050 L
(b)y What is the focal length of o2 e CANS
i .
’?— b " 050 Ve, =— -.F
HAVE A GREAT REMAINING SUMMER, EVERYONEL -
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