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| Two points on a transverse wave that have the
same magnitude of displacement from equilib-
rium are in phase if the points also have the

1 same direction of displacement and the same
direction of motion

2 same direction of displacement and the oppo-
site direction of motion

3 opposite direction of displacement and the
same direction of motion

4 opposite direction of displacement and the
opposite direction of motion

A A periodic wave travels through a rope, as shown

in the diagram below.

A Ve '
/" XN Q\-
| B
As the wave travels, what is transferred between
points A and B?

1 mass, only

2 energy, only

3 both mass and energy

4 neither mass nor energy

3 When an opera singer hits a high-pitch note, a
glass on the opposite side of the opera hall
shatters. Which statement best explains this
phenomenon?

1 The frequency of the note and natural vibra-
tion frequency of the glass are equal.

2 The vibrations of the note are polarized by the
shape of the opera hali.

3 The amplitude of the note increases before it
reaches the glass.

4 The singer and ¢lass are separated by an
integral nuinber of wavelengths.

fml'f The amplitude of a sound wave is to its londness

as the amplitude of a light wave is to its

1 brightness 3 color
2 frequency 4 speed .

Thne

(2

4 What is the angle between the direction of prop-

agation of a transverse wave and the direction in
which the amplitude of the wave is measured?
1) 0° (3) 90°

2) 45° (1) 180°

(a The diagram below represents wave movement.

Which two points are in phase?
(1) Aand G (3) Cand E
(2) Band F (4) Dand F

In the diagram below, the distance between
points A and B on a wave is 0.10 meter.

This wave must have

1 an amplitude of 0.10 m
2 an amplitude:of.Q;207m .
3 a wavelength of 0.10 m
4 a wavelength of 0.20 m

§ The driver of a car sounds the horn while travel-

ing toward a stationary é:uerson. Compared to the
sound of the horn heard by the driver, the sound
heard by the stationary person has

1 lower pitch and shorter wavelength
2 lower pitch and longer wavelength
3 higher pitch and shorter wavelength
4 higher pitch and longer wavelength
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q As shown in the diagram below, speakers S, and S,, separated by a distance of 0.50 meter, are producing
sound of the same constant frequency. A person walking along a path 4.0 meters in front of the speakers -
hears the sound reach a maximum intensity every 2.0 meters.
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\Path,
1 I

What is the wavelength of the sound produced by the speakers?

(1) 10m (3) 025 m
(2) 0.063 m (4) 40m

jO The diagram below shows a piston being moved back and forth to generate a wave. The piston produces a
compression, C, every 0.30 second.

v
)
Pl B -

—
===rmen | 0 |l
<< cC ¢ ¢C

TR

The frequency of this wave is N
(1) L0 Hz (3) 5.0 x 107! Hz
(2) 2.0 Hz {) 3.3 x 10® Hz
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In the diagram below, a water wave having a I'J[ The diagram below shows a wave phenomenon.
7™ eed of 0.25 meter per second causes a cork to

«ove up and down 4.0 times in 8.0 seconds.
v =0.25 m/s ™ ®
/\/W l
i Wave
: Fronis ™
cork
What is the wavelength of the water wave? "
(1) 1.0m (3) 80m
2) 20m (4) 0.50 m The pattern of waves shown behind the barrier is
the result of
[) The diagram below represents shallow water 1 reflection 3 diffraction
waves of wavelength A passing through two small 2 refraction 4 interference

openings, A and B, in a barrier.

16 Which graph best represents the relationship
between the frequency and period of a wave?

Frequency
Frequency

Period Period
(1) (3)
Compared to the length of path BP, the length
of path AP is §~ §‘
(1) 1\ longer (3) %l longer g_ g_
(2) 2 longer (4) the same E , .E
" Period Period

IS The diagram below shows straight wave fronts
passing through an opening in a barrier.

(2) (4)

v

{{ The diagram below shows a transverse wave
moving to the right along a rope.

—

- j\f"""’i”“"“

As the wave passes point X, the motion of X will
™'s wave phenomenon is called be

¢ reflection 3 polarization 1 up, then down 3 left, then right
2 refraction 4 diffraction 2 down, then up 4 in a circle




Wirtat]

Base vour answers to questions {7 through M on the diagram below which shows a parked police car with a
siren on top. The siren is producing a sound with a frequency of 680 hertz, which travels first through point Aand = ™
then through point B, as shown. The speed of the sound is 340 meters per second.

ZJN A 8
POLICE
I
(not drawn 1o scale)

|1 I the sound waves are in phase at points A and B, the distance between the points could

be

{1y I\ @) -g-x

ay L 1 .
(2 2> @ ‘

19 \What is the wavelength of the sound produced by the car's siren?
(1) 0.30 m (3) 23 x 10°m
(2) 20 m (4) 2.3 x 107 % m

Note that question  aas only three chaices.

|¢] If the car were to accelerate toward point 4, the frequency of the sound heard by an -~
observer at point A would 3

1 decrease
2 increase
3 remain the same

—

5[0 The diagram below shows two pulses, each of | Q| The diagram below shows two waves traveling in
length . traveling toward each other at equal the same medium for the same length of time.
speed in a rope.

] 1 1 ] ] 1 ] 1 ]
] 1 1 { 1 ] 1 ] 1
A 8 - : 1 : : : 1 : : :
A - 1 1 | 1 1 ] 1 | ]
_\/\l : ; _lf'\/‘_ : : ' : 1 : ' : :
| | |
! b b : - - T -
el T st T St : ! !
. :

Which diagram best represents the shape of the
rope when both pulses are in region AB?

(1) A

]

]
—_———

]

]

]

]

(3) A/ \8

(2) A (4) A B 1 amplitudes 3 speeds

2 frequencies 4 wavelengths

/\A/\ B
/\/ The two waves have different
B



42 A stationary radar gun can determine the speed
of a pitched baseball by measuring the difference
in frequency between incident and reflected

7 radar waves. This process illustrates
1 the Doppler effect 3 the critical angle
2 standing waves 4 diffraction

A3 The diagram below represents a rope along
which two pulses of equal amplitude, A, ap-
proach point P.

When the two pulses meet at P, the vertical dis-
placement of the rope at point P will be

() A 3)0

2 9. 4
(2) 24 45

A4 A characteristic common to sound waves and
light waves is that they
I are longitudinal

3 transfer energy
A2 are transverse

4 travel in a vacuum

2§ As a longitudinal wave passes through a medium,
the particles of the medium move
1 in circles
2 in ellipses
3 parallel to the direction of wave travel
4 perpendicular to the direction of wave travel

\

A wave traveling ut 5.0 % 10* meters per second has
a wavelength of 2.5 X 10" meters. What is the fre-
quency of the wave?
(1) 1.25 x 10® Hz
2) 2.0 x 10 H:

{3) 5.0 x 10°¢ H2
{4) 5.0 x 10° Hz

oA 7Which pair of waves will produce a resultant wave
with the smallest amplitude?

AN (3
N O
! ] : “' J‘V“._:U
v ) !
L - .
(4)

bt ————

Base vour answers to questionsﬂ? through3 f on
the diagram below which represents the wave pat-
tern produced by a vibrating source moving linearly
in a shallow tank of water. The pattern is viewed
from above and the lines represent wave crests.

O

A 9 The source is moving toward point
(1) A (3) C
@) B @) D

19 The wave pattern is an illustration of

1 diffraction 3 dispersion
2 interference 4 the Doppler effect

Note that questions 32 and 3/ have only threc
shoices.

JoCompared to the frequency of the waves ob-
served at point D, the frequency of the waves
observed at point B is
1 lower
2 higher
3 the same

3 IThe velocity of the source is increased. The
wavelength of the waves observed at point D
will
1 decrease
2 increase
3 remain the same

3& As a wave is refracted, which characteristi
. t
wave will remain unchanged? eristic of the
1 velocity

3 i
2 wavelength requency

4 direction
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Bass vour znswers 10 questions 53 Hhrough 3& mn the diagram below whitd m
1€PIEsenes @ wanverse wave.

4t Standing waves are produced by two waves

. ‘ {, € traveling in opposite directions in the same me-
/ \ i / \ diuin. These two waves must have
< i ¢ ; 3 e 1 the same amplitude and the same frequency
: 2 the same amplitude and diflerent frequencies
0O !

3 different amplitudes and the same frequency
4 different amplitudes’and dilferent frequencies

33 Whizk two points are in phate? ) '

Uy AandC (2} FandD () CandE (4) Band F . . .

_ _ ‘f A wave is generated in a rope which is repre-

" 34 The amatitudé of the wave is the distance between points sented by the solid line in the diagra.n below. As

(423 () AandE 1 (3) Band K (4) Jand D the wave moves to the right, point £ on the rope
. is moving toward which position?

35 How muany cycles are shown in the diagram?
.1 n22 . 33 (4) 15
D lpA waveirngih is the distance between points -
Uy AandT - (2) AandE  (3) BandH  (4) Jand D

« period of the wave is 2 seconds, its frequency is (1) A : (3) C
O e e T e S S ess @ B @ b
() 2.5 cyciesisec (4) 1.5 cycles/sec .
\Which pair of pulses '
39 rcprcseﬁxted below,. ' #3 A sound wave can not be
moving through the : 1 reflected 3 diflracted
same medium, will 2 refracted 4 polarized

produce the pl:nlsc
shown at the right

. DR : |
when thf-‘}c’pa‘_'e_ su- . T : 1.,;[ Only coherent wave sources produce waves that,
- perimposed! .

1 are the same in frequency ;

| 2 have the same speed - | | ‘
_,ﬂ — ﬂ—b (3}‘_ 3 have a constant phase relation™ - "
—n . - 4 are polarized in the same plane =~ .

-
_ﬂ—* (4) J\Z 4 % Which is an example of a longitudinal wave?®
(2) \r ' (1) gamma ray (3) sound wave
' EE (2) X-ray (4) water wave

5‘] Maximum destructive interference between ]:wo
waves occurs when the waves are out of phase

by

5 degrees
1) 45 degrees . (3) 180 deg |
Ez; 90 degrees 1 {4) 360 degrees

HD As a wave enters a medium, there may be a change
in the wave's
11 frequency 3 period
2 speed 4 phase
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/ The distance from the Moon to Earth is
3.9 x 10° meters. What is the time required for
a light ray to travel from the Moon to Earth?
(1) 0.65 s (3) 26 s
2y 1.3 s (4) 39

Parallel light rays are incident on the surface of a
plane mirror. Upon reflection from the mirror,
the light ravs will
1 converge

2 diverge

3 be parallel
4 be scattered

In the diagram below, a ray of monochromatic
light A = 3.9 x 10~ 7 meter) reaches the bound-
ary between medium X and air and follows the
path shown. :

Normal
]
- =
|90.°|
Air
Medium X )

49°

Which medium is most likely medium X?

3 Lucite
4 water

1 diamond
2 flint glass

A Which phenomenon can not be exhibited by
longitudinal waves?
1 reflection
2 refraction

3 diffraction
4 polarization

£ As the color of light changes from red to yellow,
the frequency of the light
1 decreases
2 increases
3 remains the same

S loence

W

The diagram below shows white light being dis-
persed as it passes from air into a glass prism.

b

This phenomenon oceurs because, in glass, each
frequency of light has a different

1 intensity

2 amplitude

3 angle of incidence

4 absolute index of refraction

77 The diagram below represents wave fronts trav-
eling from medium X into medium Y.

~
7,

—
=

All points on any one wave front shown must be

1 traveling with the same speed
2 traveling in the same medium
3 in phase

4 superposed

Medium X
Medium Y

& A laser beam does not disperse as it passes
through a prism because the laser beam is

1 monochromatic

3 polarized
2 polychromatic

4 longitudinal

In a aondispersive medium, the speed of a light
wa ¢ depends on

1 its wavelength

2 its cupl- ude

3 its tequency

4 the rature of the medium




J 0 Which diagram best represents the reflection of light from an irreguiar surface?

I\
a 'K ,m:\‘
Irreguiar surface Inegular surface
(1) (3)
irreguiar surlace Irreguiar surtace
(2) . (4)
Light (A = 5. -1 :
4 soﬁltio(n. If st}?exalgsoo]uzeit:i: rz}'elsfthrqugh 2 {4 A beam of light crosses a boundary between two
ta solution is increased, the criti a{e rafu:’v';ll‘)f different media. Refraction can occur i
{I d ’ e’ angle 1 the angle of incidence is o*
~ decrease 2 there is no change in the speed of the wave N
2 increase 1 the media have different indices of refraction '

3 remain the same 4 all of the light is reflected

/] An astronomer on Earth studyini light coming

ggg:.le?lcis:sa rargol?;e:h&tant htieoacs:;iegmlilt%:g 15 What is the energy of a photon with a frequency
frequencies. The astronomer concludes that the of 5.0 x 10'" hertz? |
distance between the star and Earth is (1) 3.3 eV @) 3.0 x 10" )

2) 3.2 x 10 eV (4) 3.3 x 1077

1 decreasing
2 increasing
3 not changi
not changing /b Which diagram best represents light emitted
from a coherent light source?

/_’-} The diagram below shows sunglasses being used
to eliminate glare. /\/\
/-\/-\
e Wa e

~ - ¢ P W W =
- iy Sunglasses { (3)
Ry Light o

Which phenomenon of light is represented in \/'\/\ /\/\ -

the diagram?
1 dispersion 3 internal reflection x (2) . (4)

9 diffraction 4 polarization




i7Arayoflight A\ = 5.9 x 1077 meter) traveling
in crown g%ass is incident on a diamond interface
/™ at an angle of 30.°, as shown in the diagram
' below.
Normal
Ray I

30.° :

Crown glass
Diamond

The angle of refraction for the light ray is closest

to
(1) 12° (3) 30.°
(2) 18° {4) 53¢

{#The diagram below shows a ray of mono-
chromatic light incident on an alcohol-flint glass
interface.

m Nor'rnal

AN

What occurs as the light travels from alcohol into
flint glass?

1 The speed of the light decreases and the ray
bends toward the normal.

Alcohol
Flint Glass

A e o

2 The speed of the light decreases and the ray !

bends away from the normal.

3 The speed of the light increases and the ray
bends toward the normal.

4 The speed of the light increases and the ray
bends away from the normal.

/ ? In a vacuum, a monochromatic beam of light has
a frequencey of 6.3 x 10" hertz. What color is

the light?

1 red 3 gre
7~ 3 green
' 2 vellow 4 blue

A0 The absolute index of refraction for a substance
is 2.0 for light having a wavelength of 5.9 x 10-7
meter. In this substance, what is the critical
angle for light incident on a boundary with air?

(1) 30.° (3) 60.°
(2) 45° (4) 90.°

2l A ray of monochromatic light (A = 5.9 x 1077
meter) traveling in air is incident on an interface
with a liquid at an angle of 45°, as shown in the
diagram below.

Normal
1

45° 4
\ Alrn= 1.0

Liquid n= 1.4

If the absolute index of refraction of the liquid is
1.4, the angle of refraction for the light ray is

closest to-
(1) 10.° (3) 30.°
(2) 20.° (4) 40.°

A& Which phenomenon can occur with light, but
not with sound?

1 interference
2 polarization

3 refraction
4 the Doppler effect

A 3The speed of light in glycerol is approximately

(1 1LOX 10" m/s (3) 3.0 % 10° m/s
(2) 20x10° m/s (4) 4.4 < 10° m/s

A4 How long will it take a light wave to travel a
distance of 100. meters? : .
(1) 3.00 x 1010 ¢ - (3) 3.33.X.10°7 5 -
(2) 3.00 x 10% s {4 3.33 x 107 s
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. : pestions 2 through on
Base your answers to questions ar tbl’OI.lgl'l Jq on Base your answers to questi ! g E

the diagram below which represent? a ray of yellow the diagram and the mformatzpn béto o
light (\ = 5.9 x 107" meter in air) passing from air Red Jight passing through a double slit is
into Lucite. Angle 8, is 45°. producing a stationary interference pattern
RAY l'i on a screen as shown on the diagram.
i / KARRiER . ° SCREEN
AIR k3 - : FIRST
LeiTe | 1t - J AR
* R v
| W o i’
192 source 1} |
N L —

A 5 If the light ray were reversed in direction with : L L : %
the angle in the Lucite remaining the same, 3@Thc interference pattern is produced because the

the angle in the air would be light passiig through the two slits is =

(1) less than 45° 1 dispersed <8 diffracted

(2) 45° 2 polarized ’ 4 refracted

(3) between 45° and 72° . S : : - o

{4) between 72° and 90° B hNote that questions 5/, through 37 have only three
choices. - -

-

A& What is the approximate speed of light in the 31 1f the distance L from the slits to the screen were

Lucite? _ increased, the distunce X between the brig}“m
(1) 1.5 x 10° mis (3) 3.0 x 10° mis lines of the pattern ¢n the screen would .
(2) 20 x 10° mis (4) 45 x 108mis *~  ldecrease ..

2 increase .~ -

f' 3 remain the same
2 7 The sine of 6, equals

(1) 0.707 . (3) 0471

3 AIf blue light were substitited for the red light
(2) 0.577 (4) 0.333 source, the distance X between the bright lines-
. ~ of the pattern on the screen would BT
A& What is the sine of the critical angle for a ray 1 decrease . . - oot
passing from Lucite into air? 2 increase ) .
(1) 0.866 (3) 0.667 3 remain the sarhe |
(2) 0.707 (4) 0.500 ’ '

3 311' a single slit with the same width (W) as one of
the double slits were used, the width of the cen-

Note that question 7 has only three choices. tral maximum of the interference pattern on the

A § Lucite is replaced by medium X, which makes . screen would

@, smaller for the same 8, in air. Compared to 1 decrease

the speed of the yellow light in Lucite, the 2 increase .

speed of the yellow light in medium X is 3 remain .the same -

1 less

2 greater .

3 the same 3,1”{' aray of light in glass is incident upon an air sur-
fuce-at an angle greater than the critical angle, o~
tue ray will . _ -

1 reflect, only -~ = -

2 refract, only .

3 partly refract and partly reflect
4 partly refract and partly diffract -




s Base your answers lo queslionsjfthronghj? on the

t  jagram below. The diagram shows two light fays ori-
ginating from source § in medium y. The dashed line
represents a normal to each surface.

[
A : Medium
X
213 8
xy xy
g ';4 c Medium
I D y
yz ¥z
]
;\ Medium
N :
, hormal

35 Which light ray would not be produced in this situa-
tion? .
(A (2) B ) C {4 E

3& A reflected light ray is ray
{1) & 2 B’ N C {4) E

37 Which two angles must be equal?

(1) 1 and 2 {3) 3 and 4
(2) 2 and 3 (4) 1 and 4

Note that guestiong £ and 7§ have only three choices.

3§ Light originating from source 5 could produce total
intemmal reflection at
1 surface yz, only
2 surface xy, only
3 nejther surface x nor yz

——

3"?Compared to the speed of light in medium x, the
! speed of light in medium z is

1 less

2 greater

\ the same

g Lt #S

Base your answers to questions 40 hrough %tfon:
the fiiagram below which represents a raygl:ﬁl‘!ght
moving from air through substance B, through sub-
stance’ C, and back into air. The surfaces of sub-
stances B and C are parallel. . '

‘ 45° 3
air : \Q

air I -.
X

#0What is the index of refraction of substance BT
) 0.75 ' (3) 1.4
@ 1.2 (4) 1.5

{ Wh’a-t is the velocity of light in substance C?

(1) 1.0 x 108 m/fs (3) 3.0 x 10% mfs
(2) 2.0 x 10% mJs . (4) 4.5 x 10° m/s

9 At the boundary between Eulz;s’tance.C and air,
what is the sine of the critical angle?
(1) 0.866 (3) 0.667
(2) 0.707 (4) 0.500

Note - that ‘questionsl{,? and 44 have only three
choices.

4’3 I the angle of incidence of the light ray in air
is increased, the angle of refraction in sub-
stance. B will . '
-1 decrease
¢ increase o
3 remain the same _

P Ut o . . . 1
yjCompared to the wavelength of the light in air,
the wavelength of the light in substaﬁce C is
1 shorter .
2 longer
3 the same
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I, A truck has the letters OWOW painted on the

front of its hood. A &erson in-a car driving ahead -

of the truck views these letters in the rear-view
mirror. How do the letters appear?

(1) WOWO (3) OMOM
(2) OWOW (4) MOMO

A concave mirror has a radius of curvature of
0.60 meter. When an object is placed 0.40 meter
from the reflecting surface, the image distance
will be

(1) 0.10 m (3) 0.83 m

(2) 0.20 m “4)12m

3 The diagram below shows parallel monochro-

matie incident light rays being reflected from a
concave mirror. \

/\

2

b §

Principal axis

 J

Concave
mirror

Which phenomenon does the diagram illustrate?
1 chromatic aberration

2 spherical aberration

3 refraction

4 dispersion

.1,4 Which piece of glass could be used to focus

parallel rays of sunlight to a small spot of light?

(3) (4)

(1) {2)

Narne

/S

A

I
0.-4T_rn

l

‘& In the diagram below, a lamp 0.4 meter tall is
- g placed 0.8 meter in front of a convex mirror.

Mirror

06m

Principal axis

5
0.2m

(1)

(2)

Which diagram best represents an image of the
lamp that could be formed by this mirror?

Ny

05m

(3)
T/

06m

(4)
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Base your answers to questions  and /on the [ Which diagram below shows the path of lig”™™ s
information below. as they pass from an object at 2F through a con-
) verging lens to the image formed at 257
A crown glass converging lens has a focal
length of 0.10 meter.

{'. Which cross-sectional diagram best represents (1)
this lens? :
OBJECT
(2) 2F F
F o oF
(1) (2) (3) (4)

7" An object is placed 0.30 meter from the lens.
How far from the lens will an image of the object

be formed?
(1) 0.30 m (3) 0.15m
(2) 020 m (4) 010 m

*$ An object 0.080 meter high is placed 0.20 meter
from a converging (convex) lens. If the distance-
of the image from the lens is 0.40 meter, the,
height of the image is o

(1) 0.010 m (3) 0.080m - 72 A student placed an object at various distances
(2) 0.040 m (4) 0.16 m (d,) from a converging lens. The corresponding
image distance (d;) was measured and recorded
in the data table below.
“PA diverging (concave) lens can form images that
are . d, ] 0.1Sm | 0.20m | 0.30 m
; ;’;rvt:;léd‘:":ﬁ | : d {030m | 020 m 0.15m
3 either virtuafv or real _
4 either inverted or erect What is the focal length of the lens?
' (1) 0.10 m (3) 0.20 m
/'@ What causes chromatic aberration in a crown () 0.15m (4) 030 m
glass lens? ‘
1 gzzhomlf:f;h oflight reflects from the sur- ,ﬂ?, A lens forms a real image three times the size of :
2 Each wavelength of light is refracted a differ- the object when the image is 0.12 meter from the
ent amount by the lens. lens. How far from the lens is the object?
3 White light waves interfere inside the lens. (1) 0.36 m {3) 0.03 m ™
4 White light waves diffract around the edge of (2) 0.09 m 4) 0.04 m

the lens.
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In the diagram below, a source produces a light
ray that is reflected from a plane mirror.

O (Observer)

To an observer at point O, the light appears to
originate from point

(1) A 3)C

(2) B (4) D

- 1 § A spherical mirror that forms only virtual images

has a radius of curvature of 0.50 meter. The focal

length of this mirror is
(1) 025 m (3) 050 m
(2) +0.25m (4) +0.50m

{6 A spherical concave mirror is used in the back of

a car headlight. Where must the bulb of the
headlight be located to produce a parallel beam
of reflected light?

1 between the principal focus and the mirror
2 beyond the center of curvature of the mirror
3 at the principal focus of the mirror

4 at the center of curvature of the mirrar

{7 Which tvpe of images can be formed by a con-

verging lens?

1 1eal images, only

2 virtual images, only '
3 both real and virtual images

4 neithér real nor virtual images

pp o 7 3

Base your answers to questions 4. through 74 on
the information and diag:l:m belw{t‘ g2

An object is located at the center of curva-
ture C of a concave spherical mirror with
principal focus F. The focal length of the
mirror is 0.10 meter.

Concave
mirror

Cbject [ 0.10m

{9 At what distance from the mirror is the image
located?

(1) 0.10 m (3) 030 m
(2) 0.20 m (4) 040 m

| § At what distance from the mirror could the
object be ;laced to produce a virtual image of
the object

(1) 0.05m (3) 0.30m
(2) 0.10 m (4) 0.50 m

Note that question22 has only three choices.

A0 As the object is moved from point C toward
point F, the size of its image
1 decreases
2 increases
3 remalns the same

A} A converging lens is used to produce an image of
an object. The object distance is twice the image
distance. If the object is 0.050 meter tall, the
height of its image is
(1) 0.010 m (3) 0.025 m
() 0.020 m (4) 0.050 m



23 A plane mirror will form an image that is

1 virtual and erect '3 virtual and inverted
2 real and inverted 4 real and erect

2 3 Which h best represents the relationship
between image distance (d,) and object distance
(d,) for a plane mirror?

di di
do do
(1) (3)
di‘ di‘ i
do do
(2) (4)

Y Which lens defect is correctly paired with its
cause?

1 chromatic aberration, caused by refraction

2 chromatic aberration, caused by diffraction

3 spherical aberration, caused by wave interfer-
ence

4 spherical aberration, caused by wave polari-
zation

A8 Photographers sometimes use colored filters to
restrict the light entering a lens to a single wave-
length. The filters are used to eliminate
1 diffusion
2 diffraction

~ 3 polarization effects
4 chromatic aberration

Note that question & has only three choices.

A6 As an object is moved from 0.2 meter to
0.3 meter away from a plane mirror, the image
distance
1 decreases
2 increases
3 remains the same
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Base your answers to questions, 22 and 29on the
information and below. The diagram shows
concave (converging) spherical mirror having prin”

focus F and center of curvature C. Point A ies ou
the principal axis.
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77 When an object is placed at point A, its image is
observed
l atF
2 between Fand C
3 to the right of C
4 to the left of the mirror o

A8 If an object is located at point 4, its image is

1 virtual and inverted 3 real and inverted
2 virtual and erect 4 real and erect

.4 Which phenomenon allows a lens to focus light?
P

1 diffraction 3 interference
2 refraction 4 polarization

When an object is placed 0.40 meter from a di-
verging lens with a focal length of -0.10 meter,
the image produced will be

1 virtual and smaller than the object
2 virtual and larger than the object
3 real and smaller than the object

4 real and larger than the object




. Base your answers to questions 31 through35 on
the diagram below which represents an object 0.030
meter high placed at point X, 0.60 meter from the .
center of a lens. An image is formed at point ¥,
0.30 meter from the center of the lens. _
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A The image formed is
1 real and inverted
2 real and erect

3 virtual and invertéd ‘
4 virtual and erect

-

| 32 What is the focal length of the lens?

(1) 0.15.m (3) 0.45 m .
) 0.20m {4) 0.60 m

33 What is the hcigﬁt of the image?
(1) 0.060 m (3) 0.015 m
(2) 0.030 m . {(4) 0.010 m

3A As the object is moved closer to the focal p(;iilt
from position X, the image will '
and move farther from - the

wie

1 decrease. in size
. lens ’

h o . .to the lens .
ease in size and move closer
:23 ?:::ease in size and move farther from the

4 :gnc:ease in size a'nd move closgr “to the lgns
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45 The formation of the image is best explained in

terms of -
1 reflection 3 polarization -
2 diffraction 4 refraction

Four identically shaped conve | made
3 o ooty buped Loche, and osed o
Which lens would have the shorfest focal length?

I crown
2 flint glass 2 :::::
f 37 The image formed by a diverging lens is -
1 enlarged "3 real
2 inverted 4 virtual
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3 ? Which ray diagram illustrates refraction?

(1)

{2)

Which optical device
shown below should
be placed in the box
indicated by the dot-
ted lines in the dia-
gram at the right to
cause the parallel light
rays to diverge?
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4_0 The diagram g the right
represents light rays ap-
proaching a diverging lens

el to the principal axis,

below be
represents the light rays a;'-t

ter  they have pg d
through the diverg(n: l::;?
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