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(1) blue
(2) green

28 In which rvay does blue liglt change as it travels
from diamond into crown glass?
(f) Its frequency decreases.
(2) Ib frequency increases.
(3) Its qpeed decreases.
(4) Its speed increases.

29 The diagram below shows two 
'pulses

approachiig each other in a uniform me&um'

television
x ray

(3) 1.3 m
(4) 6.8 x ld m

t
u ' " r l  / - , \ ' o i "

Which diagram best regesents the suPer-

position of tle two Pulses?

7.5 cm iA s cmt
I '

( 3 )

s-cmT\--f
( 4 )

( 1 )

27 Thediagram below represents a-light ray striking
the boundary between air and $ass.

What would be the angle betriveen this light ray
and its reflected ray?

.  ( 2 )

30 Sor:nd waves strike a glass and cause it to shatter'

This phenomenon illustrates

(r)
(2)

resonance
refraction

(3) reflection
(4) diffraction

3l An alpha particle consists of trvo protons and wo

neutrtns.^What is the charge of an alpha particle?

(1) 1.25 x 101e C (3) 6.40 x lOrle c
(e) z.oo c (4) 3.20 x lo'-re c

(3) 120.'
(4) 150.'

(1) 30."
(2) 60."

32 An electron in the c level of a mercury atom
returns to the ground state. Which photon
enerry could notbe emitted by the atom during
this process?
(1) 0.22 eV (3) 4.86 eV
(2) 4.64 eY (4) 5.4i1 eV

.---4

lP " ' i  A l
23 Which color of tight has " *""ul""gth of

5.0 x 10-7 meter in air? '>--
onmge
violet

% Vtlbich type of *ave requires a material medium
throug! u'hich to travel?

(1) sound
(2) radio

(3)
(4)

(3)
(4)

25 A periodic wave is produced by a vibrating
t ori"g fork The amplitude of the wave would be
gt""tJ. if the tuningifork were

(l) struck more softly
(2) struckharder
(S) replaced by a lower frequency tuning f9r\
(a) replaced by a high"t frequency tuning tork

26 The sound wave produced by a trumpet has a
frequency of 4c+0- heru. What is the distance
betileen-successive compressions in this sound
wave as it travels through air at STP?

(f) 1.5 x lOa m
(2) 0.75 m

Normal

Glass



Q3 Which phenomenon provides evidence that light
has a wave nature?
(1) emission of light from an energy-level

transition in a hydrogen atom
(2) diffraction of light passing through a nuurow

opening
(3) absolption of light by a blaek sheet of paper
(4) reflection of light from a mirror

35 The particles in a nucleus
primarily bY the

(l) strong force (3)
(2) gravitadonal force (4)

are held together

electrostatic force
magnetic force

p.,"i g

44 The momentum of a photon ' p' is given by the

equation f - 
f 

",Uu'" h is Planck's constant and

)' is the photont wavelength WTch equation

correctly iepresents the energy of a photon in

terms oiits momentum?

(1) Ep,a^ - Plw

lw(2) Ep,a.,, = 
t

(3) Ed*^ = 
|

(4) Er-r, = W

57
A student and a phpics teacher-hold opposite

ends of a horizonlal spring stretched from west

to east along a tabletop. Iit""ar! the directions
i" ",'tti"tt thE student sttoUa vibrate the end of

the spring to produce tranwerse periodic waves'

lrl

Base your answers to questions 58 and 59 on the information and diagram below.

The vertical lines in the &agram represent compressions in a sound wave of constant

frequency propagating to the right frorrra speaker toward an observer at point A.

sReaker+( | l . n
l----I l I
0 1.0 2.0 9.0

l l l
4.0 5.0 6.0

Distance (meters)

58 Determine the wavelength of this sound wave' [t]

5g The speaker is then moved at constant,tP:"q the observer at A. Compare,the yTflq*| of the

sound *",0" ,*uiuud by the observer *hlle the speaker is moving to the wavelength observed when the

speaker was at rest. [l]



?u,'t

Base your answers to questions 66 and 67 on the information below.

One end of a rope is attached to a variable speed &ilt and the other end is attached to
a S-O-kilogram mass. The rope is draped over a liook on a wall opposite the drill. When the
drill rotates at 1 frequepcy of 20.0 Hz, standing waves of the sairi freqnency are set up in
the rope. The diagram below showt such a wave pattern.

66

67

- - a - - - _

|  = 2O.O Hz

\ - -  
- - - e /

3.0 m

Determine the wavelength of the waves producing the standing wave pattern. tr]

CalcuJatg the speed of the wave in the rope. lshow all work, including the equation and substitution with
units.l lzl

68

69

Base your answers to questions 68 and 69 on the information below.

A ray of monochromatic liglrt (/= 5.09 x l0ra Hz) passes from air into Lucite at an angle
of incidence of 30.'.

Calculate the angle of refraction in the Lucite. lShow all work, including the equation and substitution with
units.l [s]

Using a protractor and straightedge, on the diagram in yutr ctrrsu)er bookl,et, draw the refracted ray in the
Lucite. [t]

Base your answers to questions 70 through 72 on the information below.

A photon with a frequency of 5.48 x lOla hertz is emitted when an electron in a
mercury atom falls to a lower enery level.

Identifr the color of light associated with this photon. [i]

Calculate the energr of this photon in joules. lShow all work, including the equation and substitution with
units.l [z]

70

7L

72 Determine the energy of this photon in electronvolts. [t]



rJo, , ieJ Liqt  l  no). .n
' f i ,e t4d.'.t" J ".ne ldot

z'l .-
L 5

L 6  -

L 7

M *,,

z6
L1

3 A

. l i

3 Z

3 3  _

3 5  -

wt
,11

^ c l e . j



l - . i f p



tJs,veJ Lior. , l .  Ao). .n
'  

f .etFi ' tJ  (J.r .e zal l )

. r - /  I
L I  '

L 5 L

L 6  L

L 7 )

z6
Ll

3 0

- l j

3 Z

3 3  L

u
3 5  t

,-l

lP-,, B I
,11 tl

No" l \  { Jo - [h  O  A

M -,,

r l'1

-)
,t_

I
-1

--e-

,- ' ,  c Ir-rJ

f \

ro r/a Gt
:  Cov,

t Je  t  Po . -^  AA
'  l '  r

Pe^ :  f , u , ^  ! i  : : l q r  o  R
h )  t  ( e E

<*,
, , \ ' l .s ' o . e f e . . s

51  4o  ug ;  obre  rv r "  h  e t  . j

<)re cho. f ga 
, 

hi5\cr frrff.

(D.grtr" {rr,. t



A r ! t n @ ,  " f r  
, 5  i n  6 a

I  s ' .  3 A i  "  1 , 5  t ) ^ 6 ,

€,= /7"

q q

,  N o r ^ o l

l - . i [ p

G , r  r n

7 f  t ' h f ,  : t r  t e  -
:(.(.) Yto- i' rG "t*ro' lrS
= J .C3 

o 'o^ ' ' Ju  
n  I  " ,

7 Z
3. (1  to^ t l  

^  . ,  )>
/ . Q r  / a _ , 1

26 100.0 85.C 100
25 96.2 81.7 97
24 92.3 78.5 94
za 88.5 75.2 90
zz 84.6 7 1 . 9 87
21 80.8 68.7 84
2C 76.9 65.4 80
19 / J .  I 62.1 78
1 € 69.2 58.8 t a

1 7 65.4 55.6 72
t c 6 1 . 5 52.3 ott

1 5 57.7 49.0 65
1 4 53.8 45.8 63
1 50.0 42.5 60
1 46.2 39.2 56
11 42.3 36.C 52
1C 38.5 32.7 49

34.6 29.4 44
30.8 26.2 4 1
26.9 22.9 37

€ 23.1 J J

19.2 16 .3 28
1 5 . 4 1 3 . 1 ZJ


