F’hysrcs 116b Test 4a November 13 2008

Name (-O“'eatwh é lc&\ Seat/Row EorH /H

This is a 75 mlnute closed book examlnatron Put answers in the boxes
prowded (if any). If numerical answers are needed ‘you must include unrts
Any work needed to justify the answer must be shown in the space
provided, or as indicated on a separate plece ‘of paper or elsewhere on the
test. A correct answer W|thout the necessary justifying work may not
receive any credlt DO NOT tear the formula sheet off the back of the
exam.

Total points for each problem WI|| appear in the table below and in ()
besrde each problem number. Do. what is _j t___.f|rst AVOID glancmg 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 problerns_ on this test.

Proble’ | Description ~* * *| Max Score | Score” -
1 Short Ans 20
2 EM waves, 10
Polarization
3 l.enses, Mirrors | 10
Total 1 40




1) Short Answer (Show Your Work!)

a) One of the reasons diamond is so desirable is because the high index of refraction of diamond
' causés lots of internal reflections. The diamond appears to sparkle! If the critical angle for
dlamond is about 24 degrees, what is the' mdex of refrachon of diamond? (3 pts)
1) 0.91 |
mytoo o
V) 041 L
st Y
‘ ev e,....
V@-%—v L«
—go ol \ S )
D)

Af you bullt o ldentlcally shaped converglng Ienses but you rnade one out ofﬂlnt glass (n =1 66)
““and you made the other out of crown glass (n—1 52) wh}ch one has the Iongesi focal Iength’?
{expia;n) (2 pts) i, ST MR el undd B ;

c) A diffraction gratmg has 2000 Iines/cm nght of wavelength 560nm is mmdent perpend:cuiar to the
plane of the gratlng At what angle is the 2nd order maxima found? 3 pts)
1) 34.1 degrees
1) 18.2 degrees
) 6.4 degrees
IV} 12.9 degrees
V} 0.128 degrees



1) Short Answer cont'd (Show Your Work!)

d)  Whatis 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 Iaser you used was 632.8 nm and that the actual W|dth of each sittis

~irrelevant. (3 pts) ' . \ 3

) 7.9um
) 0.32 um
IV) 31.5 um
V) 15.8 pm

e} ~ About .how thick does the wéll of a'soap b‘lebIe 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 -
' wnth n=1. 33) (3 pts)

1) 414 nm

1} 275 nm

I} 103 nm

V) 206 nm
A-403nmm— |»ég” -

f) Find the 1mage for the object in air and plas’uc Iens shown below us:ng graphlcal ;.
methods (ray tracing) (4 pts.) Is the i image real or virtual? (2 pts)




2) Polarization (Show your work!) -

Un-polarized light is incident upon 2 polarizers. These polarizers have their polarizing axes oriented at 25
degrees relative to each other {as shown below). if the incident light has an average intensity of | = 25 W/m2,
what | is the average mtens:ty of the transmltted Ilght'? (L:ght is movmg in the z dll’eCllOFl as shown )

: polartzer ) Dy . .
Un-polanzed - s s oam I
. 0 oo 2
Hgnt 25 , Transmitted | = 0. 2#Yfn? | (5pts)
polarizer :
F 3
Direction ’}'6
Light -
<y Average
travels AL intensity
Here
X
. \2. 5l~\> (C,DS A ) WO+ \,_)/mt
y

Describe quantitatively (with an equation for a travelihg wave) the Electric field portion of the transmitted light as a
single traveling wave. (Assume the wave travels at a speed of ¢ and has a wavelength of 600nm.) (5pts)

E(posztzon time) = ‘&X 0 N/{ X Sm(l 05 xi0 ﬁ‘ - 3. “*’“0 :




3) LenSes (Show your work!)

An overhead projector is being made with a dlverglng anda converglng lens as shown in the figure below. The
[focal length} of the converging lens is [f|= 16 cm, and the [focal length| of the diverging lens is {fj= 19 om. If the
distance from the slide to the first lens is 32cm, and the distance from the second lens to the screen is 210cm,
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’P (5 pts} (Do not change the 32 cm or the 210 em, }ust x!) :

|

Object | R P TY I S ‘Image
here . | | ~ here
(slide) wORE gy pe o s B (screen)

~ 32cm 210 cm X
3: Z 3ew .
\ | X= Y. boa
S (ﬂm );(-)w\\ -l:l— Hem
) Overall M = =t
Lot S Qi% @ 3““’3!0"{'
= 14, ‘Sgc,m

s 32.:;»««) 210cus N 2
B0 =13 Hem'/



Physics 116b Test4b November 13, 2008

Name:

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 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.

Proble | Description Max Score Score
m .
1 Short Ans 20
2 EM waves, 10
Polarization
3 Lenses, Mirrors 10
Total 40




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)

) 23.8
Il) 2.45
111y .09
V) 0.914
V) 0.407

b}  If you built 2 identically shaped converging lenses, but you made one out of crown glass (n=1.52)
and you made the other out of flint glass {n=1.66}, which one has the longest focal length?
(explain) (2 pts) —

\2ss euokt‘np

C) A diffraction grating has 2000 lines/cm. Light of wavelength 560nm is incident perpendicular to
the plane of the grating. At what angle is the 2™ order maxima found? (3 pts)

[} 0.128 degrees

It) 6.4 degrees
Ill) 12.9 degrees
IV) 16.2 degrees
V) 34.1 degrees



1) Short Answer cont’'d (Show Your Work!)

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)

1) 0.32 um
) 7.9 um
llf) 15.8 um
IV) 23.7 um
V) 31.5um

€)  About how thick does the 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)

1) 103 nm
Ity 138 nm
1} 206 nm

V) 275 nm
V) 414 nm

f) Find the image for the object in air and plastic lens shown below using graphical methods {ray tracing) (4
pts.) Is the image real @ pls)

&

1] 7

e,



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 | = 20 W/m2,
what is the average intensity of the transmitted light? (Light is moving in the y direction as shown.)

Un-polarized polarizer
Light 200 "
. Transmitted | = (5 pts}
polarizer
&
Direction
Light
trgvels Average
Intensity
Here
z
X y

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 ¢ and has a wavelength of 500nm.) (5pts)

E (position,time) =




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
[focal length| of the converging lens is |f|= 15 cm, and the [focal length| of the diverging lens is |fl= 20 em. If the
distance from the slide to the first iens is 31cm, and the distance from the second lens to the screen is 200cm,
what must the separation, x, between the 2 ienses 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 cm or the 200 cm, just xt)

Object Image
here here
(slide) X =7 (screen)
S
31em O 200 cm |

\ 2 \r.\m \«;f_m

S, = 2271060
Uewm » 1St X = (th,(?cm‘
g o ‘J-- - AN = . 00w
0\ 20w 2000m 0 Overall M= _ 5
T~ & Ken A :(_ 2306wy (__ 200 .,
- Bicaa _m.‘;;:m

i\ e same P+ X %= 0. %G ¢y,
=-1D.2 )



Physics 116b Test 4c  November 13, 2008

Name:_ Corvection %u.,\ S Sec ot BT

Thisisa 75 mlnute closed book exammatlon Put answers in the boxes |
provided (if any). If numerical answers are needed, you must include umts
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 eaoh problem will appear in the table below and in ()
beside each problem number. Do what is eas;est first. AVOID glancmg at
anyone else’s paper during the exam. No means of communication .
‘between other students or outside partles is allowed. The honor code is m
effect.

You must do all the problems on this test.

Proble | Description Max Score Score
o iy e iy ]
1 Short Ans 20
2 EM waves, 10
Polarization
3 Lenses, Mirrors 10
Total 40




1) Short Answer (Show Your Work!)

a)  Oneof the reasons diamond is so desirable is because the high index of refrectlon of diamond
- causes lots of internal reflections. The diamond appears | to sparkie! If the critical angle for
dlamond is about 24 degrees what is the. index of refractlon of diamond? (3 pts) L

1) 2.45 _
W) Q.91 ey o e i v
Y041, . oo
wvyt1o9

V) 23.8

b) ~,lf you bulit 2 |dent|cally shaped converglng Ienses but you made one out of crown glass (n 1 52) _
© "and y you made the other out of flint glass (n—1 66) whlch one has the shortest focal tength'?
H-—-—"—"'_—‘—'_’ B -

‘(explaln) (2 pts) G L. :
N T ST behfl MI\OY&

c) A dlffractlon gratlng has 2000 llnes!cm nght of wavelength 560nm is InCIGent perpendlcular to
the plane of the gratmg At what angle is the 2nd order mamma found? (3 pts) :

1y 64 degrees
- 11) 0.128 degrees _
W} 34.1 degrees :
A—eadegrens (LA dequees
V) 16.2 degrees j



1) Short Answer cont'd (Show Your Work!) .-

d) Whatis the separation between 2 slits if the first minirma is found at ah angle of 2.3 degrees
when light is incident normally on 2 slits and a diffraction / ;nterference pattern forms? Assume

the wavelength of the laser you used was 632 8 nm and that the actual Width of each silt is
irelevant. (3 pts)

2N 23-7 pm

T 0.32 pm
) 7.9 um
V)15.8 um
V) 31.5 um

e) About how thick does the wall of a soap bubble need to be in order for you to see a bnght 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) 275 nm

i 103 nm

© 1) 414 nm
V) 138 nm
V) 206 nm

f)

Fmd the |mage for the object in air and plastlc Iens shown below usmg graphicai methods (ray tracmg) (
pts. ) Is the image real or virtual? (2 pts)

.....-—-—-—'-"—




2) Polarization (Show your work!) = -

Un-poiarized light is incident upon 2 polarizefs. These polarizers have their po'larizing axes oriented at 15
degrees relative to each other (as shown below). If the incident light has an average intensity of | = 15 Wim2,
what is the average intensity of the transmitted light? (Light is moving in the y direction as shown.)

polarizer

e Transmitted | = 2 2 f (5 pts)

Un-polarized
Light

polarizer A 2

1k

Direction 1/5'%1_,

Light \ |
travels . ? Sw Average

Intensity

Here

sy’ $ T s gaag

Describe quantlbtatively {with an equ’étidh for a fraveling Wa\)e) the Electric field portion of the trahsmitted light as a
singie traveling wave. {Assume the wave travels at a speed of ¢ and has a wavelength of 550nm.) (5pts)

E(position, time) =@l IV )Sm @5‘.‘:\% m*“% . 34305 E




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
[focal length| of the converging lens is [f|= 16 cm, and the [focal length| of the diverging lens is [f{= 18 cm. if the
distance from the slide to the first lens is 31cm, and the distance from the second lens to the screen is 190cm,
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 rot change the 31 cm or the 190 cm, just xI)

Object Image
here here
(slide) X=7 - (screen)
>
190 cm K

s Bl e

\

= 33.0%cm

S SN bcf««

S ..,:\.... - ...‘.. B
Tk 1‘10@»«) = Vb Ak,

X when S €6, @ same point

x = 16,6 e

X :;i' i (9‘ QC.U«

Overall M= -1..33

T T R——

[ 23.0%,, ( \ADewm
e Hbem




Phy3|cs 116b Test 4d November 13, 2008

Name: o B - Seat/Row

This is ar’b mmute ciosed book exammatlon Put answers in the boxes
provided (if any). If numerlcal 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. 4

Total pomts for each problem w1|| appearin the table below and in()
beside each prob!em number. Do what.is, e331est flrst AVOID glancmg at
anyone else’s paper durmg the exam. No means of communication
between other students or out3|de parties is aIIowed The honor code is in
effect.

You must do all the problems on this test.

Proble’ | Description~ - | ' Max Score * | Score ~
1 Short Ans 20
2 EM waves, 10
Polarization
3 Lenses, Mirrors 10
Total 40




1) Short Answer (Show Your Work!)

a) One of the reasons diamond is so déslrabie is because the high index of refraction of diamond

causes lots of internal reflections. The diamond appears to sparkie! If the critical angle for
dlamond is about 24 degrees, what is the’ index of refraction of diamond? (3 pts)

1)} 1.09
1) 0.41
0l 245
V) 23.8
V) 0.91

b) ifyou bunlt 2 |dent|ca|1y shaped convergmg Iens'e.s but you made one out q ﬂl"ht' g:lé's:s" n=1 66)
“and you made the other out of crown glass (h-‘t 52}, which ohe has the -shortest focal 1eng /
(explaln) (2 pts) D

B | 1"\0"”9- loeu\a}-xjur V\«"féé

c)

A diffraction gratlng has 2000 Ilnes/cm Ltght of wavelength 560nm is anadent perpendlcuiar to the
‘plane of the gratlng At what angle is the 2" order maxima found? (3 pts}

1)12.9 degrees

It} 34.1 degrees
) 0.128 degrees
IV) 16.2 degrees
V) 6.4 degrees




1) Short Answer éont’d (Show Your Work!)

d)  Whatis 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 W|dth of each silt is

_irrelevant. (3 pts)

)] 15.8 pm

)y 31.5um - -
) 23.7 pm
IV) 0.32 um

V) 7.9 pm

e) About how thick does the wall of a s0ap bubble need to be in order for you to see a bright spot if
550 nm Jight is incident normally on the soap bubble? (Assume the soap bubble is mostly water -
W|th n-? 33) (3 pts)

1) 206 nm
1} 414 nm
{I)y 275 nm
V) 103 nm
V} 138 nm

f) Fmd the |mage for the object in air and plastzc lens shown below usmg graphlcal"
methods (ray tracing) (4 pts.) Is the image real or virtual? (2 pts)




2) Polarization (Show your work!) =

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 | = 27 W/m2,
what is the average intensity of the transmitted light? (Light is moving in the 2 direction as shown.)

Un-polarized : .305 pq]a_r_lz_gr_
Light
polarizer
A
Direction 29 \
Light 1‘5 Sl/j
travels E Vi =
Y
X
'z

Transmitted | = JO 3 Y2 | (5 pts)
w &

Average
Intensity
Here

12 oW 2 50° W
35X cost307 = 1002 Y,

>

Describe quantitatively (W]th 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 ¢ and has a wavelength of 530nm.) (5pts}

E(position,time)= 374 f-’-"?l-._g ,,S.\_.‘"?(..l.l"\_xf 0TZ 3 Sx(0'® £



3) Lenses (Show your Work!)

An overhead prOJector is bemg made with a dsvergmg and a convergmg lens as shown in the figure below. The
[focal length| of the converging lens is |f|= 14 cm, and the |focal length| of the diverging lens is [f|= 18 cm. If the
distance from the slide to the first lens is 29cm, and the distance from the second lens to the screen is 220cm,
what must the separation, X, between the 2 lenses be in order to make this deS|gn work? (5 pis.) What is the
overal! magmﬁcatlon of the system’? (5 pts) (Do not change the 29 cm’ or the 220 cm just x1)

Object 5 _Image
here - B here
(slide) ~ x=2 -~ e ~ (screen)

> 29 cm 22OCm R
e
S‘ = PLI ,_,_]Lj*.cwf”i - 2?\O?CW\ [O.L{"&cm
5 ( N 2100) “° G‘f‘m Overall M = - |1.3Y
[Owsc:o’ta wl«em Xf \D “{‘?mm | P ( l?‘o.'}?‘-“‘ (_/;_zaom
| '_*'-"-»\2.3%;'






