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,,r. As ysll.tt light (/ = 5.09 x 10la Hz) travels from

A 
zircon into iianiond, the speed of the light

(I) decreases
(2) increases
(3) renrains the same

/i\ The diagram belorv represents a transverse
\7 witve.

The distance behveen which two points identi-
fies the amplitude of the wave?

,/Vo^ "

( l) A and B
(2) A and C

(3) A and E
(4) D andE

The diagram beklw represents a pertodic wave.

Which point
point P?

( I )  A
(2) B

on the wave is in phase with

(3) c
(4) D

\\rhat is the periocl of a 60'hertz electrourtrgpetic

u,tle trttveling at 3.0 x IOs ruetets per secondi

(1) 1.7 x 10-2 s
(2) 2.0 x l0- '  s

(3) 6.0 x 10r s
(4) 5.0 x 106 s



At irn rlr-rtdoor physics demonstration, ir delay of
0.50 seconcl u,as r)bsered behveen the time
souncl rvaves left a loudspeaker und the time
these s<;und !ffAves reached a stuclent through
the air. If the air is trt STP, horv far was tf,e
student frorn the speaker?

(1) 1.5 x lOj ur (3) 6.6 x IOs ' r
(2) I.7 x 10: rl (4) 1.5 x 10s rrr

6l which tlrre of ,uvtle requires a uratedal medium
\-7 throtrgh rvhiclr to travel?

(1) electronltrgnetic (3) sound
(2) infrared (4) radio

A A nricror.vAve arnd an x ray are tr.aveling in a
(J vtrcuunr. Crlnrpared to the wavelensth and

period <lf the nticrolvrrve, tlie x .ai lras a
u,avelength that is

(l ) longer ancl n period thai i.s shorter
(2) kngel ancl a period that is longer
(jJ) shortel and a perirxl that is loriger
(4) slrorter and a pertod that is shorter

r A beam of tnonochlomatic liglrt approaches tr'il;;it*ing 
four openings, A, B,C, and D' of

different size.s as shown bekrw'

Which opening will cause the greatest diffrac-

tion?
(1)  A (3)  c
(2) B (4) D

l ,Il l  +
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A= 0'2 mm

t ll l  +'  
rrT 

B=o'3mm
Light beam l.l I 

C = 0.4 mm' iTT
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A car traveling at 70 kilonreter.s per hour
acceterates t:^pi.]r: a tr.uck. \Vhen tlie car reaches
R .speed- ol 9U kikrnteters per hour. the drjver
hears tlre gl<lve crlurpar.tr.nent cl<lor staft to
yllllltg B), the tinre the speed of the car is
100 kilonreters perhour, the glove conipirtnrent

:T:]:^:lT 
stopped vibrating. Tlris i,ibrating

pnenolleuon is an exanrple of
(1) the Doppler effect
(2) clifftactlon
(3) resonance
(4) clestmctive inter-fer-ence

6h,3:,,:1I"r 
having-the same frequency and

V amplitude are traveling in the ,"Inlu ,ne.lirr*.
mrurmum c<lnstructive interference occurs at
point.s r.r,here the pha.se difference betrveen the
two superposed waves is
(1)  0 '
(2) 9o'

(3)
(4)

180"
270

A student sees a tr.ain that is moving away fromhel and sounding its whistle "i"*"".in.r,*rr,
l,r",lu:l:T Lkrnrpar.ed to the sound pxxluced bvrrre \\'lri.sile, ilre sound observed by tire student is
(l) greater in arlplitude
(2) a transveirse r,vave rather than a longitudinal

wa\€
(3) higher in pitch
(4) kru'er in pltch

Light dernonstrates the chuacteristics of
(1) particles, only
(2) waves, onlv
(3) both particles ancl waves
(4) neither particles nor waves

The energry produced
conversion of 2.0 x l0-5
energl i.s
(1) l.s rJ
(2) 6.0 cJ

by tlie cornplete
kilogram of rnasi into

(3) 1.8 MJ
(4) 6.0 kJ



/1fi naw.ms may have charges of
\-/ (1) +te and *fe (B) -le ancl +Ie

(4 -2e and -$e(2) +2e and +3e

7,h The slope of a graph of photon energy velsus
\7 photon frequencY rePresents

(1) Planck'.s constant
(2) the mass of a photon
(3) the speed of liglrt
(4) tlie speed of ligirt squared

t c  h tg
Base vour RD::^wel's to questions 49 thtough 5I on

the in loimation bel<lr.r,.

A stuclent generates a series of transverse
\\,aves of varying frequency by shaliing rlne
end of u kxrse spring. All the waves lnove
along tlie spling at a speed of 6.0 meters per
second.

-19 Crrruplete the datu table in tJour onsrccr booklet,
ll1' cletennining the u'avelengths frrr the
firerluencies given. [t]

@ 50 On tlie glid in qour anstuar booklct, pkrt the data
points for rvavelength versus frerluencv. [t]

@ tt Dra*, the best-fit line or curve. Ir]



n l o 2 L
Barse vour answers ttl questions 68 through Tl on

the diagram l'relow, wliich shorvs a light ray
(/ = 5.05 x I0r{ Hz) in air, incident on a ]'?un9"ly
ii'ith fnre,l quaftz. At the lioundary part of the liglit

is refracted and part of the light is reflected'

Using a rlrtltrttctor', neasure the angle of

incidence uf tlt" light ray trt the airfused quartz

boundarl. It]

Calcrrltrte the angle of refrtrction of the incident

lieht rav. lShow ill *ot'k, including the equation

arid substitution with units.] [l]

Usiug a protrirctor and straightecige, constntct

the rifractecl light ray in the iused<luartz on the

cliagrtrrn in yotir (uswer booklct' It]

71 Using a protractor and straightedge, construct

tlre tefleited light rtw on the ditrglam in your

ensrccrbooklat' It]

68

69

70

Normal

Fused quartz I

a9
stions 72

ta (g
through T4 onBase your answers to que

the inforniation beklw.

A photon rvith a frerluency of 5'02 x l0la irertz

is absor-bed by an excited ]rydrogen,atom'
This causes the electron to be ejected frorn

the atclm, fomring an ion.

72 Calculate the energy of this photon in joules'- 
tSil trll work, ii"l"cling tire equation and

. iubstitution with units.] [z]

I J Deterurine the energy of this photon in

electronvolts. It]

74 What is the number of the louest enelgy level

(closest to the ground state) ofa hydrogen atotn

that contains au electron that would be ejected

by the al"rsorption of this photon? [t]
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Fused quartz ,I,

L at

27.0 100.0 85.C r0Q

26.0 96.3 8 1 . 9 7 7
25.0 92.6 78.7 qs
24.0 88.9 75.6 q z

23.0 85.2 72.4 8,1
22.0 8 1 . 5 69.3 l?L

21.0 77.8 66.1 8 f
20.0 74.1 63.0 8 l
1 9 . C 70.4 59.8 7 (
1 8 . 0 66.7 56.7 t5
1 7 . 0 63.0 53.5 11
16 .0 59.3 50.4 (L1
15 .0 55.6 47.2 c6
14,0 5 1 . 9 44.1 A 1
13 .0 48.1 40.9 i"0

12.0 44.4 37.8 5 7

1 1 . 0 40.7 34.6 5 ' )
10 .0 37.0 3 1 . 5 11
9.0 33.3 28.3 ,l{

8 .0 29.6 25.2 94
7.0 25.9 22.0 35
6.0 22.2 1 8 . 9

' { l

5 .0 1 8 . 5 15.7 1C
4.0 i 4  6 12.6 2L

74


