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The diagram below represents a periodic wave.

B ' E

Which two points on the wave are in phase?
(I)Aand C (3)Aand D
(2) Band D (4) Band E

Nan e

>

The diagram below represents a transverse wave
traveling in a string.

Which two labeled points are 180° out of phase?
(1) 4and D (3) Dand F
(2) Band F (4) Dand H




Which diagram best represents the shape and direction of a series of wave fronts after they have passed
> through a small opening in a barrier? ‘

1 ]
#f
N

o (4)

Two waves having the same frequency and
amplitude are traveling in the same medium.
Maximum constructive interference occurs at
points where the phase difference between the
two superposed waves is

(1) 0° (3) 180°
(2) 90° (4) 270°

A beam of monochromatic light approaches a
barrier having four openings, A, B, C, and D, of

different sizes as shown below. Which opening will cause the greatest diffrac-
tion?
(1) A ‘ 3) C
—_— (2) B 4) D
—
Light beam
—_—_—

SR
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The diagram below represents shallow water
waves of wavelength ), passing through two
<mall openings, 4 and B, in a barrier.

Compared to the length of path BP, the length of
path AP is

(1) 17 longer (3) In longer
(2) 2» longer (4) thevsame

Diffraction of light demonstrates that light
(1) can be polarized

(2) has wave properties

(3) can be reflected

(4) is composed of tiny units of energy

)

Radio waves diffract around buildings more
than light waves do because, compared to light
waves, radio waves

(1) move faster

(2) move slower

(3) have a higher frequency

(4) have a longer wavelength

Which phenomenon is best explained by the
wave theory?

(1) reflection

(2) illumination

(3) interference

(4) the photoelectric effect



» Radio waves are propagated throu gh the
interaction of
(1) nuclear and electric fields
(2) electric and magnetic fields _
(3) gravitational and magnetic fields
(4) gravitational and electric fields )

),

7
-

Expenments performed with light indicate that
light exhibits

(1) particle pi‘operties, only

(2) wave properties, only

(3) both particle and wave properties

(4) neither particle nor wave properties

L

A variable-frequency light source emits a series
of photons. As the frequency of the photon
increases, what happens to the energy and
wavelength of the photon?

(1) The energy decreases and the wavelength
decreases.

(2) The energy decreases and the wavelength
increases.

(3) The energy increases and the wavelength
decreases.

(4) The energy increases and the wavelength
increases.

) Compared to a photon of red light, a photon of

blue light has a
(1) greater energy (3) smaller momentum
(2) longer wavelength  (4) lower frequency



What is the energy of a quantum of light having
a frequency of 6.0 x 10'* heriz?
(1) 1.6 x 107197

(2) 40x1071°7

(3)3.0x 1087

(4)5.0x 10777

\[, | - -

J The wavelength of photon 4 is greater than that
of photon B. Compared to the energy of photon
A, the energy of photon B is

(1) less (3) the same
(2) greater

@ *Nhich phenomenon is most easily explained by
. particle theory of light?
i 11 photoelectric effect
 omstructive interference
- reuarization
raction

@ - +uy photon collides with an electron in an
divin. ejecting the electron and emitting another
photon. During the collision, there is
conservation of
(1) momentum, only
(2) energy, only
(3) both momentum and energy
(4) neither momentum nor energy

19 — N
D A -ff‘ﬂae<ﬂ{' /oa/(_, qf q’,‘FFe/f—af' (alaf‘cc/ LtDi ¢ measures
/’L\CI.P C’-""Gf“gi/ (37 E"‘A %‘)/ ¢ Mearnnres thoerr freg.»ucnvf' A
A j"r»\f.)}'l GF Enerﬁy Vs, ff@ﬁ\wengy [‘J I"ldc/e, TAC .5/0,05
L aale .
? ) gf fht 9/‘(-4F).) ry —

/ () 5oty () G.c 07’5,
ot () 16y G) & x0Ty



@ , Ex.posure to ultraviolet radiation can damage
s?qu, Exposure to visible light does not damage
“kin. State one possible reason for this J .
: . ({ crtdhi }

ciiference,

)

Base your answer to the following question on the information and diagram below. The diagram shows the
callisfon of an incident photon having a frequency of 2.00 x 10'° hertz with an electron initially at rest.

Before collision After collision

-~

7
- ) X/
Recoiling electron £ / Joules
Incident photon Electron | Scattered photon \@
at rest
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