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The diagram below represents a periridir,: wave

B E

Which two points on the wave al.e in phase?
(1) I and C
(2) B and D

(3) A and D
(4) B and E

-fhe 
cliagrarn below represents a transverse wave

trar,'eling in a string.

\\'liich two labeled points are l80o out of phase?

l /
V
J - .
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(1) .4 anrl D
( l )  I  and F

(3) D and.F

(4) D and H



Which &agram best represents the _shape and direction of a series of wave fronts after they have passed

,through a Imall opening in a barrier?
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TWo_ waves having the same frequency and
amplitude are trarieling in the r"ti" *"ditr*.
Ma:rimum constructive interference occurs at
points where the phase difference between the
two supeqposed waves is
(1) 0"
(2) 90"

(3) 180.
(4) 270"

A beam of rnonochromatic light approaches a
lT"r having four openings, A B,'C, andD, of
rli*ferent sizes as shown below

ffi-r
ffi
ffi
ffi
ffi-r
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Which opening will cause the greatest diffrae-
tionir

(t) A (3) c
---..>

'__+

Light beam

-+

A= 0 .2  mm

B = 0 . 3 m m

C = 0 . 4 m m

(2) B (4) D

-_+ D = 0 . 5 m m
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I(1) The cliaEam below represents shallow water

waves of wavelength 1. passing through two

srrrail openings, A and B,in abarrier.

- crest- Trough

Cornpaled to the length of path BP,the length of
path ,4P is

( l) i i" longer

(U 2t', longer

(3) lI longer
(4) the same

Diffraction of light demonstra.tes tirat light
(1) canbepolarized
(2) has wave properties
(3) can be reflected
(a) is composed of tiny r-rnits of e,nergy

@ Radio waves diffract around buildirrgs more
than light waves do becar:se, orl)l11llr3 led 111 ]i"i11

waves, radio waves

(1) move faster
(2) move slower
(3) have ahigher frequencv
(4) have a longer wavelengtl-t

ty
Which phenomenon is best explained by the
wave theory?
(1) reflection
(2) illumination
(3) interference
(a) the photoelectric effect



I
I , Radio waves are propagated through the

interaction of
(1) nuclear and electric fietds
(2) electric and magnetic fielcls
(3) gravitational and magnetic fields
(4) gravitational and electric frelds

I
L I
7 Experiments performed with light indicate that

l ight exhibits

( I ) particle properties, only
(li wave propefties, only
(3 ) both parlicle and wave properlies
{4) neither parlicle nor wave properties

'j A variable-frequency light source emits a series./ ot photons. fu 
,S" frequency of the photon

increases, what happeni to ilre erre.gy *nd
wavelengtl of the photon?
(1) Th^e energy decreases and the wavelength

decreases.
(r) 

IT 
eners/ decreases and the wavelength

mcreases.
(3) fhe energi increases and the wavelength

decreases.-
(n) 

III: :ner$/ 
increases and the wavelength

mcreases.

I Compared to a photon of red light, a photon of
/ blue light has a

(1) greater energy (3) smaller momenturr
(2) longer wavelength (4) lorver frectuenc.*r
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What is the energ,y of a.quantum of light having
a frequency of 6.0 " 10ra hertz?
(1 )  1 .6  x  1g - re  J  , ,  ,
(2)  4 .0 x  l0-1e J
(3)  3 .0 "  108 J
(4) 5.0 x t0-7 J 

'

The wavelength of photon I is gr.eater than that
of photon.B. Compared to the energy of photon
,4,the energy of photon B is
(1) less
(2) greater

(3) the s:une

A
q, rA'hich phenomenon is most easily explained by

, i,:- [ ailicle theory of light?
i i r lrfrotoelectric effect
i '  .  "r: , tnrct iveinterference

,  , .  , , ,  , i r r - i za t iOn
j lr act. ion

0 rirli irhoton collides with an electon in an
,.ri, ilti" e.f ecting the electron and ernitting another
plroton. During the collision, there is
conselvation of
( I) momentum, only
()) energy, only
(i) btith rnornentum and energy
(4) neither rnomentum nor energy
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9 Exposure to ultraviolet radiation can damage
sl<in. Expcrsure tb visible light does not damage,.1- in. State ona possible reason for this
, i i  i ' i ,  :  1 ;pr" . Q,.J , )

I oJ o )t,, -r'r ansiver to the following question on the infonnation and diagram below. The diagram sholvs the
collilion of iLn incident photon having a frequency of 2.00 x lOle hertz with an electron initialiy at rest.

Before coll ision After coll ision
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