We had many equats for constructive
Interference of ta form:

| sin(@)=mA

Below find suggestins for what fillsthe box in
what siuation. How many fathese suggestiorae
correct?

box contains situation
d=slit separation Young’'s experiment
2d=plane separationBragg diffraction
a=slit width single slit diffrad¢ion
d=1/slits/m diffraction grating
1.22D = diameter resolution of lens

oOmp
D W PN

. None of the above



The parallel raysfoa distant coherdnight source pass
through a diffraabn grating producig a series of brig
fringes on a dmnt wall. The ray displayed belowato
make a first ader bright fringe. Which of the disinces
denoted in th figure is equala a wavelength ot light?

d the width of a sti

b the extra distanceach diffracted ramust travel when
compared to the dignce between thaafing and wall.

C the distance betvem the rays as thdgave the slits.
d the distance betvea the slits.




A coherent light sarce shines on twholes; on a
distant strip of pper we see blobs aifjht separated
by unilluminated agas. This questioasks how that
patten of blobs would bange under differd
circumstances.

d the width of a sti

d the distance betvea the slits.

Y the distance to thcenter of the fst unilluminated aa
L the distance betvea the paper striand the slits.
Zthe size of an ilminated area
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A\. spacing between ight areas increas
B. spacing between ight areas decreas
C. bright areas becoerbrighter

D. bright areas becoensharper: less

diffuse, more concerdted ¢ smaller)

. Use blue lightather than red ligh

. Increase the $lspacingd

. Increase the nuoer of slits

. Increase the dsnceL

. Increase the s$lsizea

. The entire expanent is conducednder water

. Use polarized ght rather than urgdarized light




Which of the belowdiffraction patters would be
produced by a slthat had this shapaientation?




A light source consts of blue and klight that looks
white to human eyeswWhich of the ba&lw diagrams
properly shows how a difexction grating affets such light
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A beam of red lighshines on a glasheet which has
bee coated with a Mgjfilm. Below we daote the

situationin air with 1, in MgF, with 2, and in glass3.

Rank the frequencyf the light in eala material:

A: f, <f, <fj,
B:f,>f,>f,
C: f,=1,=13

D: none of the above
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A beam of red lighshines on a glasheet which has
bee coated with a Mgjfilm. Below we daote the

situationin air with 1, in MgF, with 2, and in glass3.

Rank the wavelengtaf the light in eah material:

A: Ay <A, <A,
B: Ay > A, > A,
C: A=A, =24

D: none of the above
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A beam of red lighshines on a glasheet which has
bee coated with a Mgjfilm. Below we daote the

situationin air with 1, in MgF, with 2, and in glass3.

Rank the velocity bthe light in eachmaterial:

A: vy <V, <V
B: v, >V, >V,
C.vy=Vv,=V,

D: none of the above
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In order to produceo reflected lightthe thicknes$
should be:

A.t=\
B.t=)\?2
C.t=N\4

D. none of the above

NOTE: A denotes the wavei¢h of the light inthe
Mgk,



water,n=1.33 —

Air, n=1
V
L
thicknes:

Red light shines oa thin film of waer. In order to

produce lots of refleted light, the triknesd should
be:

A.t=\
B.t=2\?2
C.t=N4

D. none of the above

NOTE: A denotes the wavei¢h of the light inthe
water



Equally intense baas of red light irair are
reflectingfefracting off sheis of glass. In swation 1 the
light’s electric field denoted by the bluarrows) is in the
plane formed by th#@ree rays. In giation 2 the lighs
electric field (deonted by the blue dfcross) is paralldgo

the air/glas surface. Compathe intensity of the
reflected inthese situations.

A 1>
B. |1<|2
C. |1:|2



Equally intense beas of red light imair are
reflectingfefracting off sheis of glass. In kb situations
the light’s electrt field (denoted byhe blue dot/crogss
parallel to the aiglass surface, buas shown the angts
the light is diferent in the twasituations. Comparthe

intensityl of the reflected inhese situations.

A 1>
B. |1<|2
C. |1:|2



?

A beam of unpolared red light with’ntensitylO IS

aimed at a paiof crossed polarexs. The intensity
between the polaregs is:

A.o0 B. awv2l,. C. @a2)l, D. w3i4)l,

The intensity aftethe rightmost polazer is:

A. o0, B. anv2l,. C. @2, D. wsi4l,

What could be plackbetween the polerers to increas
the final intensity{report all that pply)

A. a polarizer likehis: m)

B. optically active rateria
C. dielectric materik
D. paramagnetic matet




You have the optionf making a spacelescope that is
wide and short (sougan) or narrow antbng (pencil).

1. Which would havéhe greater magndation?
2. Which would havéhe greater resalon?

3. Which would havéhe larger f numb®@

A. soup cal

B. pencll

A telescope has madication m.=—100;a microscope

has magnificatiom,,=—200. If you lo&ed throught
these devices baclands (using the obgtive as an
eyepiece)what magifications result?

A.m=+100; m,=+200
B. m=-1/100; m,,=-200
C. m=-1/100; m,,=-1/200
D. m =+1/100; m,=+1/200



In which of the folowing optical instuments is your
eyeseing a real image

A\. telescope

B. microscope

C. simple magnifier
D. none of the above

A.True
B. False

The Moon has a smal angular size #m my pinky
fingermail.

The bigger the magjfircation the bettethe microscope
The larger the f-nmber the brightere image
"Long" lenses havenore "magnificatioh

"Bringing it closel in the aim of magification.



A.True
B. False

A near sighted peos has a far poirdf 2 m;
prescription —.5 dopters

The glasses of a aesighted person ight beused to
light a fire using sumght

Given a choice bet@en a telescope \italargeaperture
or one with a longbjectivefocal lergth,
astronomers selelarger aperture.

Given a choice bet@en a microscopeabjective with a
large numerical aperten"NA") and one wih a small
numericé aperture, microlmlogists select thene with a
large NA.

The larger the magfircation the bettethetelescope.

A.True
B. False



What is wrong withthis photo of a vius?

A\.. Coloring objectshat are smaller tlmea wavelength c
light is nonsense.

B. Magnifications likex55,065 make no sse when the

physial size of the photdepends on how
reproduced/displayed

C. Its not as cool aa picture of a gaky
D. More than one of #nabove




A. Planck

B. Einstein

C. Compton

D. de Broglie

AB. Davisson & Germer
AC. Bohr

AD. Moseley

BC. Bragg

BD. Schrodinger
CD. Heisenberg

"V Pauli

'd Lorentz

") Michelson & Mrley
‘d wien

1. uncertainty

2. wave function

3. contraction

4. c constant expt

5. photoelectric

O. crystal planespacig
/. displacemen

8. electron orbits

O. exclusion

10. characteristic Xay
11. first photon use
12. electron waves exp
13. particle waves
14. photon collisions
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Above find the spdca of two stars tht are the same
distance from EarthConsider the tempature and
radius ofthese stars.

A. 1l is the hotter antarger star
B. | is the hotter anthrger star
C. | is hotter|l is larger
D. Il is hoter| is larger
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Which of the belowill not change the kinetienergy
of the most energietelectrons emiti in the
photoeleatic effect?

A\. changing the coloof the light

B. changing the brighess of the light
C. changing the fre@ncy of the light

D. changing the metahe light is hitthg

How many of the belw are true whendiht is scattere
directly back §=180") from an elgcon (Compton).

1. the scattered ligthas the largestassible
wavelength

2. the scattered el@on has the largepossible energ

3. the scattered eleon has more momémm than the
Incoing photon.

4. the energy of thecattered photon ngaapproach
(but notexceed) half theasst energy of thelectron.

A. 4 B.3 C.2 D.1



The diagram shows @nergy levels with
3 electron jumpdabeledl, 2, 3. Rakthe
wavelengthghat woud result from thes
jumps.

A. A <h3<)\
vy B. 22 >A3>)
C. A <A< )q
D. none of the above

Energy

Frequencies?
A.f,<fy3<fy
B.f,>f;>f;
C.f<f,<f3

D. none of the above

- - -

If this electron aborbed a photon
to which level(s) mayt move?

N _—_—_-



This graph shows ehspectra o
X-raysproduced by a X-5a

tube. If the acelerating voltag:
IS increased how wddithis plot

\ change

1 nm .5 nm 1nm 1.5 nm

wavelengtl

1nm 5nm 1nm 1.5 nm A nm .5 nm 1nm 1.5 nm

1 nm .5 nm 1nm 1.5 nm 1 nm 5 nm 1nm 1.5 nm
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Which of the abovearticle waves hathe
largest momenm?

A proton, an electm, and a photon ka the

same kinetienergy. Which hathe largest
wavelength?

A.proton B.electron C. photon



In the quantum meamical model of théaydrogen
atom, ifthe principal quanim numbemn=4, what is
the maxmum value of the dbital angular
momantum quantum numbérand what letter ggs
with the number?

A.1=2,p
B.1=2,d
C.1=3,f
D.I=4,9

If the orbital anglar momentum ig) and what
number ges with the letteand what is the sriast
possible vale for the magnetiquantum number?

A.1=3, -3
B. =4, -3
C.l1=4, -4
D. I=5, -4



The shell letter i, the principal quatum numbel
nis:

A.n=1

B. n=2

C. n=3

D. n=4

If the spin of eletrons was 3/2, thirst inert gas
(like He) would have&

A. z=2
B.z=4
C. z=6
D. z=8



