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AT TFIE RICHT Otr THE PAGE, FILL IN THE "o" OF TI{E BEST ANSWER., FOR EXAMFLE, do.
>IF YOU DON'T KNOW IT" RULE OUT TT.IE OBVIOUSLY WRONC ANSWERS AND TFIEN G[/SSS.<

1" 'rhe clevice callerl a retracting uses two len,ses CI tbrrn a vi
object. (That irnage has a large net angular rnagnification.)

image of the

a) virfualizer b) interf'erometer c) microscope d) teleeps-pe ao bo co do

lHb'6*-t/

JL.

-7-,

7 to/
&**,

1.

RECALLTHAT 2n RADIANS = 3ff) DEGREES.

2. trn using thc cquation 2ry = * A in this block, me is thc

a) marss of lhe wavelength c) number of Michel's son's interfering meters
b) la{eratr magnificatitrn d) nurnberof fri_nges,m-gyj$g_pttsta.p<rint. ao bo ctl dc 4

3. An ideal approached by laser light, light has a single vacuum wavelongth.

d) microscope a; bo ct) clo 3.a)m9-n52_c]iqo.-ruatic b) telescope c) Michelson

4. Lrght movlng tn ar (n = l.fi)O) hits perpendicular
the air with a phase change upon reflection of _.

to a water (n = I.333) surface. That light reflecls back into
I

;t'

d) zer<> a$ bo co do 4.a) n rad b) 0.333 rad c) 90"

5. By conservation of energy tbr an insulating thin tilm, a rellection maximum gives a transmission
while areflection minimum gives a transmission //te';. ,

a) minirnum, minimum
b) maximum, minimum

c) rnaxirnum, maximum
d) minimum, maximum ao bo co do 5.

6. To correctly frnd the minimum, non-zero thickness of a thin fllm (normal

wavelength,weusem=0 intheequation 2t=(m*flf andm- I in

a) 0,0 b)1,1 d) 1,0

incidence, all dieiectncs) lor a given

the equation ?;t = m)".

ao bo ca do 6.c)0,1

7.Light moving in an n = 1.333 dielectric medium retlects otl an n = l.OtXJ drelectnc medlum (normal tnctdence).
The fhase charrte for this reflection is 

-.a) orad b) 0.333 rad c) 90' d) zero ao bo co dr 7r,

8. The angular magnificationis definedby the equation

a)m
s'

.9
b) M =9; d)m={ ao bo' co doc) y-L

v

L,-

8.

waves ot w
arrive atpornt P, wave 2 has traveled 666 nm larther than
between the two waves at point P is

run ve two rectiurguiar slits in
wave 1. There are no reilections. The phase difl'erence

2n
a) 555 666 rad

2n
b) 33-666 degrees

a-
LJI'

c) ;:-55-5 rad'ot)t) alfusssdegrees aib bCI co do g.

10. When two identical waves arrive at a point out of
interference occurs.

phase (for example), maximum conslructive

a) -2tt radians b),2 radians c) 2n degrees d) -180" ae bo c0 do 1.0.

a)2t=m )v b)Zy =7n7 c)dsin0=m), d)2t=1m+l1X ao bs co do 11.

imte constant p

a) rnieroscopic b) coherence c) telescopic d) conphasation ao bc co do 12.

. The index raction of a thin
For a reflection maximum, we could use

ectnc
I

lL'''

ilm is greater

1T'

zt=(n*llt'o

ls VaCUUm sides ot.the fi

a) znt = 1m + f,)Ao b) 2t = 1m + f,Y,o c) d) 2mt = 1n + f,)Ao

.t j;i

ab bo co do 13"
,'1
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14.The device called a
(fhat image has a large net angular magni{icafion.)

a) virtualizer

use.s fwo lenses to form a vi rmage

b) interferometer c) microscope d) telescope ao bo (D do 14.

15. You
angular masnificatlo1"fi 

?: llshouldbe aion of 3.2. It should b* u --..-.-------.-''--- lens of focal length 

- 

cm.
li i tr: F i' i,' t'' "'' ."'' ""'

a) zoom,3.2(25)
".r''. r

3.2
b) fiver$n$,E 25

c) converging, TZ d) flag oo

to grve a
of focal I

magnilication mIlruty

ao bo ce do 15.

rn our tex

16. In2t=mlr,mrs

25 cma) thc latcral magnification b) a wholc numbcr, > 1 c) thc film's mass d) ao be co do 16.

t ol vacuum . The I

wavelength is 357 nm in the dielectric medium above the thin
the dielectric medium below tlre thin lilrn. In firc a4uation 2t =

c) 388 ') ''

film, 3tltl nm in the thin film itself,
mh, the <xlr-ec[ va]ue o[,X" is 

-
d) 4o8

and 4{)lt

nm.

nm

a)357 b) 543

b) cxactly onc

ao bo sD do L7.

,v3a)m ,v3
c) 3Eg

,rffiw)m ao bo c. do l.B.

a) in phnse b) inulherent c) perpendicular d) n radiaurs oul. of phase ao bo co do 19.

of 106.3 wavelengths for beam ?-andtl4.3 wavelengths for beam 1. The beams have a phase difference at point P
due solely to their path difference. That phase difference is degrees.

l

d ffi- # b) 360(106.3 - &r.3) c1\1no3- 84.3)'L'
-. 360A)ffi ao bc co do 20.

21. Using a Michelson interf"erometer with monochromatic light, you move the movable mirror 89.0 pm and327

dirk fringes move pasl. a point in *re interference patlern. Therefore, the light's wavelength is pm.

89.0

through the magnifier is

.25
a) r"an

b) 2(32rx8e.0)

aj-'r
tEoq# c) 3.2 x 5.5" d)3.2x25rad ao at (co /ao 22.

d)# d* 21.

rhis
seen

23. We correctly use the equation 2t = mh for a reflegtion minimum from a thin film

<tielectrics). Therefore , we ntwthave / pharse shifi(s) of n *A upon reflection from

a)Z(rnt0or1) b)t(rwt0or2) c)0orLfuotL) d)0(rwtlorZ) ao

Vl.Thecenter-tocenter distance benveen two rcctangular slits is 2.53 wavelengths. The larrgest value ol. the srne
function is l. We tind the largest possible angle lbr the center of .a bright lringe ol'that wavelength using lz = -.st,t{, ".r r,,: ,il-!:a:..;,i,i "::,.irl:i.;-t) 5,,,i,,i i, !,,,^, #,' j l. ,,i ,ri:t,v i, ?-t-i'-:.1/./:' }i

(normat{ircidence, all

the filrn boundaries.

bo co do 23.

a)2 vYh5E= c)3 d)1 ao bo co do 24.

25. Consider two rectangular sli* coherent emitting coherent monocluomatic light rays in phase. t'br ma:nmum
constructive interl'erence, our equation says their path dilference should equal a whole number ol' wavelengths.
Thus we showed in class yesfieiday that their plnse difference when they arrive at a point on a distant screen
equals

u)ho
2n

r 6 .,(: : i'.')'"t
b)2n0 ' c)larioO,^

(in terms of their angle with the normal.) , ...(t ,,t ,, &.t\'i^ j
'-V: /, Y J='ny1

ao Uo7 co t Oe 25.
L_ ,.t

r1,. " ')'f;'4'

d)msinCI

26. Tltelndei of refraction of a thin dielectric film is geater than 1. There is vacuum on both sides of the tilm.
For a rellection minimum, ws cpuld use i ),4, ti ,." )i

d\Zmt- nAaa) 2nt = m)ua b)Zt= mAa e\2t= nA4 ao bo co do 26.


