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The graph above shows a beam of incident unpolarized light of intensity In
geing through three ideal pelarizers. The first polarizer has its easy
axis in the vertical direction, for the second one the easy axis is at

20 degrees clockwise with respect to the vertical, and the third one 89
degrees clockwise with respect to the vertical.

(::) a) Calculate the intensity of the light beam emerging from the third
polarizer.
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C:) b) If the amplitude of the electriec field in the unpolarized incident
waves was Ep , using your result from part {a) calculate the amplitude of
the electric field wave emerging from polarizer number 3 (E3 3.
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Please don’t forget to write your name!!!! This test has one "name the
pPicture" question, 9 multiple choice questions, and 2 relatively short
preoblems. There is no penalty for choosing the wrong answer in the multiple
choice gquestions. You should not spend more

than 15 minutes in the picture and questions part, so you have adecuate fime
to work the problems.,In the problems, show your work. Partial credit will be
given for right method or portions. You can work this test in any order you
like. The scoring for the test is on the last page, 2nd problem.
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QUESTION 1

The pictures below show 6 different lensesy,made ocut of glass with index of
refraction of 1.5 . In the box below each picture, write C for a converging
lens, and D for a diverging lens. In the & cases the object is to the

left of the lens at a distance do > £ (the focal length of the lens).
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QUESTION 2
N ——

The picture on the right shows a lens made out
of glass of index of refraction 1.6 . The
dimensicns in the figure are in centimeters (cm)

The focal length for this lens is (choose one): n=LL.G

a) +3 am By - 3 cm c} =-1.5 cm d) + 2.5 cm O
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The following 3 questions refer to the general picture above. The lens is
a8 converging lens of focal length f.

QUESTICON 3

If an object is placed at a distance 2f from the lens on the left side of
the lens, then the image is formed at a distance from the lens of (circle cne)

2f on the right side of the lens
[

Larger than 4f on the right side of the lens
c) Infinity on the right side of the lens 2* +
d) 2Zf on the left side of the lens

e) 3f on the left side of the lens s h' -
,ﬂ..ynuﬁ < 'Ileiiad\Jt
Also sormne as boewnls
QUESTICN 4 ‘s’;,“me"f;

If an object is placed at a distance of 0.5f from the lens and on the left side
of the lensa, then the image is formed at a distance from the lens {circle pne)

. . Twe of i e virbua®
a}l Larger than 4f on the right side of the lens .
b) 2f on the right side of the lens . A‘ d.‘
¢) Less than f on the right side of the lens -

G, L€Ss than 0.5f on the left side of the lens
on the left side of the lens. Qh."

QUESTICN 5 + ©

If the object (for example, a candle) is placed at a4 distance of U.5f from the
lens and on the left side of the lens, just as in question 4, an ohserver
searching for the image with a screen will find (choose one)

. v wlt
@NO sharp image anywhere Ih.s‘ 1 VOf‘UJ P "0‘” J“Cf" ?3‘:3;

A sharp image at a distance f from the lens, to the right of the lens.

¢) A sharp image at a distance f from the lens, to the left of the lens. %3_
d) A sharp image at a distance larger than 4f to the right of the object. .
e) A sharp image at a distance larger than 4f to the left of the object. e an
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QUESTION 6 4 !’ *

An object is placed 40 cm from a diverging lens cof -10 cm focal length. The
i » ] *
image that is formed will be {choose one) . . $ ﬂ%ﬁ! “‘r‘v‘ﬂ

- IOWC ']
a) real, inverted, reduced Ob$"1‘ iu ‘5 -Hg, AaAR red.uud
) real, inverted, enlarged ™ 5,3‘ -
¢) virtual, inverted, reduced
fi Virtual, upright, enlarged - P — e, o

virtual, upright, reduced




- -~ - - -
Ead = — - -

‘ pie PO\'\-\Jt . :
Proprem 1 ( ). =

Find | by | RAY TRACUE | 4Ue imagey of e objects
| :
| below placed i fet of | mirrors |

i

: |
____@__Q)__jﬁ__{;gtém_% i frcwf of a  W° mircofr (Liva o imoces )

| |

\ one 3 iwme D 3
. ? T
==
/"‘

LY

.\ ';
\)
&
B

ey \
TR

t 1 7 |
. s

WVE X VALY

@ C-) P\ Prr s i drant cp{ G e




PROBLEM 2 (20fmks)

_@ a) €alerlate

1% wapde oui'df %Lassur-& wn*lS'
‘ |

t |

!
.'\Y\H: ‘.

use Q.M e"iicae Qn.w—i‘ c)( 40,08 brng
M 's 2 o
s J\\-\)(_—‘:—t ) it R,

( Answed

anef K2

slould bd =13 3mj

uéa 6':rf

0l o

i

b) An o‘ao‘sec‘t 6& \Aeual'\'t | e :..g, Plo.c_ed. ZP ewr

133 can

(ot o&

Hee lems o.Ioove owml cm‘H'le ob*ma? axis (s‘o'-b o te

OC picture alove ‘

©

1) Malke a p-idrurc <>f e [QN\S Cund Oloued oand
t\MdL-)e forwmed by tle
- d; |

Left sidel”

R !
L~ * | < ——
- é—": £ —> |
@ 4’2) Vf(a.{c\a\ §;Cé'5£- -‘{LB IQMS sheulad a PR Lo 4o See?

®

. iwxase.? To See Me

roalet s Cm

| l

N |
v, ?b-l .‘s«--"zd
L _1

SR
£ <o

‘-
- = e

r1
(=1

Wz -

JE -——3)-. + 0'4

<
4

hiz ™™ Whoz Odx Tew =

G " o~ i
% tr:(d. et )'I )e isﬂﬂ
3) Caleullale -Hie! location | amd et og He iwma ;(;‘v::)l.

""OIZf MJ A

&

(e -7"1 )

l
|
|



Ll‘sl.c.i‘ FrUW\ a ced lagser (A= 7.3 xlo-ku) strilbes the Sur{ace (A)
‘b; a lucite blocke at 46° | the vormal . Ny oals 16

:;a) Ca\c,u\ed‘e 'H-e a.v\?)le 4o ‘H&Q '\nor\qu a{' t..JL;CL\ -(-Le (l.sh‘.{ b@aM
i'S"\’\ es Sur(a,r.‘. B
| Frest colaulele 9. o
Y, S Y22 M 8T
| Pz a4l - S*___“'"Z o442
| iy -
E . : 26.2°

[ Xz Q°-9 = ¢3.8°

® b) Praw o vy S‘M:ur\'-vﬁ what e lager beams doey aofler
s{ritdwa surfoe B, amat wrile owe sboct (3 Qiwes mxiuuuy
sentewce o Austh fy your picture

T va is doblly nsflcheel sinee Hoe
Si o= T"Z . 0.625 =D A=38.3°
Ay anal o Qainsn Hann IET° s Jeindly
\';?el:::)“ CQ(GQ j;‘h Lo ctune M-—-:h’qﬁ'w)




