
Physics

This isa 75 minute, closed book examination. Put answers in the boxes:.
provided (if any). If numerical answers are needed, you must include un.its~
Anywork needed to justify the answerJ'Jlu~t})e shown in the space ......

provided, or asi~~i?at~d on a separate pierce'of paper or elsewhere on the
test. A correct answer without the.. ne~~~sary justifyi ng work may not
receive any credit. DO NOT tear the formula sheet off the back of the
exam.

. . .. T otalpoint~ f9L~Clq~ 'pr9~1~~'NiJL ~PP~~Jin,~~etc:lbl«3b~I~)w,a~d.in () .'

beside ,each prb b. I ern. , .nu~b~t,P,qw.b~f i~ ,~'~~r~,~~Ji [st'H ~y'pl D,,~ lC3n9in~ ,at

. anyone else's paper during the exam, Nomealis'of communication>.. .

between other students or outside parties is allowed, The honor code is in"" . .
. effect.

. . .. .. .

You must do all the problems on this te~t.

': ',: ' , , "

November 13, 2008Test 4a



1) Short Answer (Show Your Workl)

One of the reasons diamond is so desirable is because the high index of refraction of diamond
causes lots o.finternalreflections. The .diarnond appears to sparklel'lf the 'critical angle for

.. diamondis about 24 degrees,'what is therindex of refr?ction of diamond? (3 pis) .

a)

I) 0.91
II) 23.8 ...

III) 1.0.9 . ...IV) 0.41 . . . .

V) 2.45

b)

" ' ",' ,'" ",'",'.. ,,', ",'"" ",',',' , " ,"" ""'" "',".""'" ",", ,,' ','

'A diffraction grating has 2000 line~/cm.light of wavelength 560nm ,is inci~ent perpendicular to theplane of the grating. At what angle is the 2nd order maxima found? (3 pts)' " .c)

I) 34.1 degrees
II) 16.2 degrees

III) 6.4 degrees
IV) 12.9 degrees
V) 0.128 degrees
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1) Short Answer cont'd (Show YourWorkl)

.' 'C, ,', " " ,
"" c ,,' , ,,' ,, .

What is thesepar~ti()n b~tween 2sl1ts if thefirsfmi~i~~ is f~und at an 'angie of 2:3 degrees c

when light is incident normally on 2 slits and,a diffraction I interference pattern forms? Assume
the wavelength of the laser you used was 632.8 nm and that the actual width of each silt is
irrelevant.(3pts)', C"","', ",' '.",,'

d)

I) 7.9j.lm
II) 23.7j.lm.
III) 0.32 j.lm
IV) 31.5j.lm

. V) 15.8 j.lm

. .. .
.' .'.. .. . .e) . About how thick does the w~1I of a soap bubble need to be in order for you to see a bright spot if

550 nm light is incident normally On the soap bubble? (Assume the soap bubble is mostly water.
with n=1.33) (3 pts) .

I) 414 nm
II} 275 nm
III) 103 nm

. IV) 206 nm

.~) 1831,m 1~8' J1 ~

~~

Find the'irT1ag~ fo~ the ~bj~ct in ~ir and plastic "Ien~ 'shown below using gr~phic~I' '. .

methods (ray tracing) (4 pts.) Is the image real or virtual? (2 pts)
f}
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2) Polarization (Show your work!)
Un-polarized light is incident upon 2 polarizers.

~
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Describe quantitatively (with an equation for a traveling wave) the Electricfield portion of the transmitted light as a
single traveling wave. (Assume the wave travels at a speed of cand has a wavelength of 600nm.) (5pts)

E(po,fi~i()n?time) .~~I c:>~/(

(5 pIS)

Average
Intensity
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3) Lenses (Show your work!)
. .. .

An overhead projector is being made with a diverging andEi converging lens as shown in the figure below. The
Ifocallength I of the converging lens is Ifl= 16 em, and the Ifocallengthl of the diverging lens is Ifl= 19 em. If the
distance from the slide to thefirst lens is 32cm, and the distance from the second lens to the screen is 210cm,
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Physics 116b Test 4b November 13, 2008

This is a 75 minute, closed book examination. Put answers in the boxes
provided (if any). If numerical answers are needed, you mustJnclude units.
Any work needed to justify the answer must be shown in the space
provided, or as indicated on a separate piece of paper or elsewhere on the
test. A correct answer without the necessary justifying work may not
receive any credit. DO NOT tear the formula sheet off the back of the
exam.

Total points for each problem will appear in the table below and in ( )
beside each problem number. Do what is easiest first. AVOID glancing at
anyone else's paper during the exam. No means of communication
between other students or outside parties is allowed. The honor code is in
effect.

You must do all the problems on this test.

~



1) Short Answer (Show Your Work!)

a) One of the reasons diamond is so desIrable IS because the high index of refraction of diamond
causes lots of internal reflections. The diamond appears to sparkle! If the critical angle for
diamond is about 24 degrees, what IS the index of refraction of diamond? (3 pts)

I) 23.8
II) 2.45
III) 1.09
IV) 0.914
V) 0.407

b) If you built 2 identically shaped converging lenses, but you made one out of crown glass (n=1.521
and you made the other out of flint glass (n=1.66), which one has the longest focal length?
(explain) (2 pts) -

le~~ be~t~)

c)

I) 0.128 degrees
II) 6.4 degrees

III) 12.9 degrees
IV) 16.2 degrees
V) 34.1 degrees



1) Short Answer cont'd (Show Your Workl)

d) What is the separation between 2 slits if the first minima is found at an angle of 2.3 degrees
when light is incident normally on 2 slits and a diffraction / interference pattern forms? Assume
the wavelength of the laser you used was 632.8 nm and that the actual width of each silt is
irrelevant. (3 pts)

J) 0.32 )lm

II) 7.9 )lm

III) 15.8)lm
IV) 23.7 )lm
V) 31.5 )lm

e)

I) 103 nm
II) 138 nm
III) 206 nm

IV) 275 nm
V) 414 nm

f) Find the image for the object in air and plastic lens shown below using graphical m
pts.) Is the image real ~~ pts)

(ray tracing) (4ethods

I f I



2) Polarization (Show your work!)
Un-polarized light is incident upon 2 polarizers. These polarizers have their polarizing axes oriented at 20
degrees relative to each other (as shown below). If the incident light has an average intensity of I = 20 W/m2,
what is the average intensity of the transmitted light? (Light is moving in the y direction as shown.)

polarizer

x

Describe quantitatively (with an equation for a traveling wave) the Electric field portion of the transmitted light as a
single traveling wave. (Assume the wave travels at a speed of c and has a wavelength of 500nm.) (5pts)

-
E(position, time) =

(5 pIs)

Average
Intensity
Here



3) Lenses (Show your work!)

An overhead projector is being made with a diverging and a converging lens as shown in the figure below. The
Ifocallengthl of the converging lens is Ifl= 15 em, and the Ifocal length I of the diverging lens is Ifl= 20 em. If the
distance from the slide to the first lens is 31cm, and the distance from the second lens to the screen is 200cm,
what must the separation, x, between the 2 lenses be in order to make this design work? (5 pts.) What is the
overall magnification of the system? (5 pts) (Do not change the 31 em or the 200 em, just x!)

Object
here
(slide) x=? (screen)
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Physics 116b Test 4c November 13,2008

This is a 75 minute, closed book examination. Put answers in the boxes
provided (if any). If numerical answers are needed, you must include units.
Any work needed to justify the answer must be shown in the space ..

provided, or as indicated on a separate piece of paper or elsewhere on the
test. A correct answer without the necessary justifying work may not
receive any credit. DO NOT tear the formula sheet off the back of the
exam.

Total pointsfor each problem will appear in the table below and in ( )
besidee~Chpro~t~MndmtJer.powh~tis eC1::;iest first. A VOl Dglancing at
anyone else's paper during the exam. No m~ansof communication ...

between other students or outside partiesuis allowed. The honor code is in
effect.

must do all the problems on this test.You



Short Answer (Show Your Work!)1)

One of the reasons diamond is so desirable is because t~e high index of refraction of diamond
causes lots of internal reflections. The diamond appears to sparkle! If the critical angle for, " " " " , , ' " ,', ",'.. "diamond is about 24 degrees , WD C1t is the,lnq,~X,9Ue,f~a.c.tionofdiarnond?(3 pis) "', ' ,

':' '; " " , :,:', ':,'.. ',;:: ':- ',,:;!'.., ,:', , :' ;,,",:;' ,

:,:' i,',i, )J,::- :':::.; ;:',

, ",;/ .,,' >;;;':: ':,':

c',," ,'," ;"';, ',,:;;,':;,,' ~:';;;,!',': ',,>

.. ,
" ,i;" : .' ':", ,::,-::

<""':" ,.':,'..;' ',',", :-:',:.

, , , ,

,lfyo~built2 i~en~i~~;IY Sh~ped con~ergingle~~~~',:6ut~~~ mad~one,b~tQf~rowl1gl~ss (~~1.52) ,

'and you made the 'other o~t df fliritgl~ss(ri=1 ~66).'which one has thesh6rtest foballerigth? < '

,}eXPlaln)(2Pts),i::':",:":"h;~e~ti\;~:v~ ",', ", ','",,:,

I) 2.45
II) 0:91:;;:;

, III) 9-41;
IV) {de'
V} 23.8

," ' , '
',:', "

~

b)

~

c)

III} 34.1 degrees
.-W} 6.4 d~grees

V} 16.2 degrees u\e'V~~d'
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1) Short Answer cont'd (ShoW Your Work!)
c', "

, ' ,
, "",'" ': ,',' ':::"",",; ," ,",:

What is th~separati6nb~t~eeh 2 slitsifth~ 1ir~tri1ini~a isfdu~d~t'aka.ngle 012.3 degrees
when light is incident normaliy on 2 slits and a diffraction I interference pattern forms? Assume
the wavelength of the laser you used was 632.8 nm and that the actual width of each silt isirr~levant(3 pts) " "'" ' '

.' ',' '"
',,"

, ' ' , ', ',' " '

About how thick doe$, the wallar ~ soap bubbl~n.eed to be ill order for you to see a bright spot it
550 nm light is in9ident normally on the soap bubble? (Assume the soap bubble is mostly waterwith n=1.33) (3 pts) , , "

, ,
"',' ,;"" ",:' "," ";'"

' ."": ,<, "

",

Find the' im~ge tor tile objett in air and' pl~stic lens showh below using graphicCiI ~ethods
pts.) Is the image real or virtual? (2 pts)

d)

.1) 23..7 flm
II) 0:32 flm
III} 7.9 Jim
IV} 15.8 Jim
V) 31.5 Jim

e)

I) 275 nm
II) 103 nm

III) 414 nm

IV) 138 nm
V) 206 nm

f)

~~~~~~

. .

(ray tracing) (4
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2) Polarization (ShoW{your work!)'
, ,, ,

Un-polarized light is incident upon 2 polarizers. These polarizers have their polarizing axes oriented at 15
degrees relative to each other (as shown b~low). If the incident light has an average intensity of 1= 15 W/m2,
what is the average)ntensiJ:y of the transll1,itte,d light? (Light ,is mpvingin the y dire~tion as shown.)

",:"""""""""",;"""""",;"""",:":""",,..,,,":":,:',"',':'""",',,,:","::,""', ,,',",;.',

',',', , ".; ,",',' , ('0 ',", ,

.. ':: :::"", \, ,~, ';;. , : :',: """,,';

polarizer'

Transmitted I = f'!2.
M?'"

l&~
Y M'"

Average
Intensity
Here
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Describe quantitatively (with an equation for a traveling wave) the Electric field portion of the transmitted light as a
single traveling wave: (Assume the wave travels at a speed of c and has a wavelength of 550nm.) (5pts)

E(posit(on, titne) ..tn.:::I. N/(. ~.)$ i r (I, 11.\ )<Ii b ~ ~ . ~ 3 . 'I ~)C\ b' S":t )
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(5 pts)
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3) Lenses (Show your work!)

An overhead projector is being made with a diverging and a converging lens as shown in the figure below. The
Ifocallengthl of the converging lens is If[= 16 em, and the Ifocallength I of the diverging lens is Jfl= 18 em. If the
distance from the slide to the first lens.is 31cm. and the distance from the second lens lothe screen is 190cm,what must the separation, . x, between the 2 lens,es be in order to make th is design work? (5 pts.) W hat is the

overall magnification of the system? (5 pis) (Do not thange the 31 em or the.190 em, just x!)
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Physics 116b Test 4d November 13, 2008
",', ", ', , ,, , ',',

,', -

Name: ' '",' ,'. ";.',<SeatJRow:
. '.

. . .
.' .'

This is a 75 minute7 closed book examination~ Put answers in the boxes.
provided (if any). If numerical answers are needed, you must include units.
Any work needed to justify the answer must be shown in the space . .

provided1 or as indicated on.a separate piece of paper or elsewhere on the
test. A correct answer without the necessary justifying work may not
receive any credit. DO NOT tear the formula sheet off the back of the
exam. .

. .

Total. ppiQ~$; for e~~hpr9b.1~IT1. \Ni,ll. apPe.ari n .~he tal:?le below and in ( )
beside. ~achprb.b.I~rrirjU.mt>~r .Do wt1afi.~ .e.,~~iE3St Ji rst. Avo 109 Ian c.ing. at
anyone else'~ paper quriQg th~exam. N() means of communication
between other students or outside parties is allowed. The honor code is in~~. .. .

. .. .. .

must do all the problems on this test.You

. .



1 ) Short Answer (Show Your Work!)
.' ':

a) One of the reasons diamond is so desirable is because the high index of refraction of diamond
causes lots of internal reflections, The diamond appears to sparkle! If the critical angle for

. diamond i~ abqut24 degrees: what isthe'index of refraction of diamond? (3 pts). .

I} 1.09
II) 0.41
III) 2.45 .
IV) 23.8
V) 0.91

If yqu built 2 identicallY$haped con~~rging :lenSE!~, but youinad~ one out'" fli~t g'la~5 (n=1.66)
. and you made the other oliofcrowriglass(n~1.52). which one lias thes or es oca eng .'

(explain)(2 pts)' . '.' .' ':":T:"~~';r~'f;';b;e~oI~Q~~~:l'b .' .

b)

"

, ',,",,"','..', ",""", ',", """',:", ".. ",", , '" ,", " '.." ,'""..' ",' ',' ',' , ..','

A diffraction grating has 2000 .lines/em. Light of wavelength 560nm is incident perpendicular to theplane of the grating. At what angle is the 2nd order maxima found? (3 pts) , .c)

I) 12.9 degrees
II} 34.1 degrees

III} 0.128 degrees
IV} 16.2 degrees
V} 6.4 degrees



1) Short Answer cont'd (ShoW Your Work I)

~

,: ~.' -:' . .'; . :.

What is theseparafion b~tween2 slits if the first minima 'is found at an angle of 2.3 degreesd)
when light is incident normally on 2 slits and a diffraction J interferenc~patt~rn forms? Assume
the wavelength of the laser you used was 632.8 nm and that the actual width of each silt is

,irrelevant.(3pts} ;,' ' ,. ,',

About how thick does th,e wall of a soap bubble need to be in order for you to see a bright spot if
550 nm light is incident normally on the soap bubble? (Assume the soap bubble is mostly water'
with n=1.33) (3 pts)

15.8 f!mI)
II)

III)
IV)
V)

31.5 ~m
23.7 ~m
0.32 ~m
7.9~m

e)

I) 206 nm
II) 414 nm

III) 275 nm
IV) 103 nm
V} 138 nm

Flnd the image for the ()bject in'air and plastic len~ shown below using graphical' '

methods (ray tracing) (4 pts.) Is the image real or virtual? (2 pis)
f)

/""
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./~.

I f If



2) Polarization (ShoW your wo'rk!) .

Un-polarized light is incident upon 2 polarizers. These polarizers have their polarizing axes oriented at 30
degrees relative to each other (as shown below). If the incident light has an average intensity of 1= 27 W/m2,
what is the aver~g~ intensity of the trapsmltteq light? (Lig~t is moving in the z direction ~~, shown.) .

". .' '.' . ,

pola~izer

21':2~~

Describe quantitatively (with an equation for a traveling wave) the Electric field portion of the transmitted light as a
single traveling wave. (Assume the wave travels at a speed of c and has a wavelength of 530nm.) (5pts)

-+

E(position,timej =

Transmitted I:: , 0, \"2> ~
V"\~

(5 pts)
polarizer

Average
Intensity
Here

= ID. l:S ~
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3) Lenses (Show your workl)
. . . .. ..

An overhead projector is being made with a diverging and a cori~er9ing lens as shown in the figure below. The
Ifocallengthl of the converging lens is Ifl= 14 em, and the ]focallengthl of the diverging lens is Ifl= 18 em. If the
distance from the slide to the first lens is 29cm, and the distan~e from the second lens to the screen is 220cm.
what must the separation, x, between the 2 lenses be in order toma,ke this design work? (5 pts.) What is theoverall magnification of the system? (5 pts) (Do not change the 29 em'or the 220 em, just x!) .

Object
here.
(slide) x=?
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