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Question

gl

A ray of light travels from medium A into

medium B as shown in the figure.

Which medium has the greater

refractive index?

ONORONO

Medium A has the greater refractive index.

Medium B has the greater refractive index.

Both media have the same refractive index.

It cannot be determined from the diagram.

Question

g

The diagram shows a ray of light passing through a

rectangular glass block.

Which row in the table below correctly identifies the

changes to the properties of the light as it enters the
glass block?
Albiie dala HAIS je e Wpa plad Sl as )l sy
kAl i)l prama IS aay JEI Jgandl 8 Ciua
Phoala 3l ALSH 4l gin die ¢ pall (aillad o

Frequency Velocity Wavelength
A no change decreases decreases
B no change increases increases
C increases increases no change
D increases no change decreases




Question

I

The diagram shows a ray of light travelling from a
transparent medium into air.

el ] Blad by (e Ji e plad gl s

48°

The refractive index of the transparent medium is given by

a3 LAl b gl) HLuSSYI Jalae
(A) sin 48°/sin 29°
sin 42° / sin 29°
(© sin 61°/ sin 48°
(D) sin 61°/sin 42°

Question

Il

If the speed of light in a material is 2.0 x 108 m/s, what is the refractive index of this

material?

$63lel 040 HLwSil Joloo 98 lod ¢ 2.0 X 108 m/s L 63lo 3 cgall dc yuw ilS 13|

c
Refractive index (n) = =

where:

¢ = speed of light in vacuum = 3.0 x 10% m/s

v = speed of light in the material

() 20




Question 5 J) gl

Air " Critical ray

Reflected ray

Which of the following statements about the critical angle is true?
"&_\);J\ 4__.;}\)“ e w 4_3.“:\.“ u\)l_u_“ (e é\
@ It is the angle of refraction when light enters a denser medium.
It is the angle of incidence at which the refracted ray travels along the boundary between
two media.
Oty 0 Jealill aal) slilaey LSV pladk adie oty ) Lo il )5 o
@ It is the angle at which all light is reflected from a mirror.
3l ye e o gaall JS Ladie Sty Sl Ayl 3 o

@ It is the angle of incidence for which the refracted ray bends toward the normal.

Al 5 gend) gai JLSY) plad Lavie Cojady 3 Ja il Ayl 5 oo

Question 6

Il gl

Why can the refractive index not normally be less than 1?

1 o Jil sale HLSY) Jalae 5SS Y 13
The speed of light in the medium is greater than in vacuum.
£ 8 e ST an )l b e gl de

The speed of light in the medium is less than in vacuum.
EIA 3 e Jil Jass gl b e guall de

® &

The speed of light in the medium is equal to the speed in vacuum.

® @

The speed of light becomes zero in the medium.

gl 8 1 s sl ¢ gaall de




Question

I

A student draws three
rays of light from point
(P) through a converging
lens.

Which of the rays are

drawn incorrectly?

lens

ray Y ray Z

sl B lla ausyy
(P) adasill (ya foay Asigun

Auase dwae (P& e

frmia e S

®

©

X only Y only Z only X and Z
Question 8 Jledl
An object placed in Auanll alel aen aisa g
front of the convex lens LJSE 8 LS dasll
as shown in the figure. X B D 3y seall (5SS Al 5 e
| Ob" l
Determine the location (mﬁt ;\ S S il )
of the image (if any)? et TN
Aasall Acudal)
A B D 5 9o (95 Y
Question 9 Jlgud!

@ Real, inverted, and reduced

@ Virtual, erect, and enlarged

9. When a convex lens is used as a magnifier, the image formed is:

Real and upright

@ Virtual and reduced




Question

10

J5d]

An object is placed in front of a thin lens. An upright image is formed

that is one-third the height of the object.
If the image is 6.0 cm from the lens,
what is the focal length of the lens?

o) a3 5 Lgelds| gy duine Bygeo 5988 488y duss plol g zdg

il (e 6.0 cm u=s e 8yl IS 13]

Sdwisl) 5541 umdl oo Led

—27 cm

—9 cm

©

9 cm

27 cm

Question

11

ONigeadl

Incoherent Wave

Coherent Wave

Two light sources are said to be coherent if they are

@ of the same frequency.

of the same frequency, and maintain a constant phase difference.

of the same frequency and amplitude.

@ of the same amplitude, and maintain a constant phase difference.




Question 12 Jsud!

In the interference pattern produced by a double-slit experiment,

why does a bright fringe appear at a point of constructive interference?

@ The path difference between the two waves equals one-third of a wavelength.

The path difference between the two waves equals a whole number of wavelengths.

@ The path difference between the two waves equals half a wavelength.

@ The path difference between the two waves equals one-quarter of a wavelength.

Question 13 JI 5!

A double-slit experiment uses coherent light of wavelength 633 nm
with a slit separation of 0.100 mm and a screen placed 2.0 m away.

How wide on the screen is the central bright fringe?

¢ 633 NM 290 sk Blulaio b zo33edl Gl & 25 pasiius
¢ 0.100 mm &3 il o dlold dlue
2.0 m asd Lle degoge dalsy
sl e 655500l spandl gl os 90 e

® © ©

1.27 cm 3.66 cm 2.53 cm 0.86 cm




Question 14 J1 5!

14. What causes a difference in the interference pattern, such that

bright (light) bands and dark bands appear on the screen?

Constructive Interference (Bright)

i i i () ey 55
The difference in the length of the path (distance)

traveled by each light ray. Destructiv nteference (Dark

Monochromatic (pize) plaa Jo a5
Light Source
Constructive Interference (Bright)

(egaa) ey J515

® &

The difference in the emission time of each of e

the two light rays. Osll ol g
Destructive Interference (Dark)

Two Slits (pane) plas J5hs
@ The difference in wavelength of each ray s
Construcive nterference (Bright)
when exciting each slit. S ol o
asladl

@ The difference in phase of each of the two

rays when leaving the two slits.

Question 15 Il |

Yellow-orange light of wavelength 596 nm from a sodium lamp is aimed at two slits that are
separated by 1.90 x 10> m. What is the distance from the central band to the first-order

yellow band if the screen is 0.600 m from the slits?

(A) 945 mm
11.2 mm
(©) 188 mm
(D) 224 mm




Question 16 J1gdl

When light of wavelength A falls on a thin film of oil on water, colorful patterns
appear because of constructive interference.

Which thickness of the oil film produces the strongest reflection?

Question 17 JIgd!

The figure below shows an experimental setup about the behavior of light.

Which of the following statements best explains the purpose of the single narrow

slit in the first barrier?

Light source

To allow only certain wavelengths of light to pass
to the second barrier.

To send long and short wavelengths of light to
the separated slits in the second barrier.

To allow light waves to reach the slits in the second barrier
in the form of an interference pattern.

© 0 ® &

To ensure that the light waves passing through the slits
in the second barrier are coherent.




Question 18

Al

Monochromatic green light with a wavelength of 546 nm falls on a single slit
of width 0.080 mm. The screen is 68.0 cm from the slit, as shown in Figure 22.

What is the separation between the first-order dark bands?

—> yI

— %
; 0.0§30 mm

. 'Y
L
68.0 cm >
@ 4.64 mm Single slit Screen
9.28 mm
@ 13.9 mm
(D) 186 mm
Question 19 Jlgudl

Which statement correctly compares Young’s double-slit interference pattern

with a single-slit diffraction pattern?

@ Double-slit produces one wide central bright band, while single-slit
produces equally spaced bright and dark bands.

Double-slit bands are nearly equally spaced, while single-slit has a wide

central bright band with narrower side bands.

@ Double-slit uses one slit only, while single-slit uses two coherent sources.
@ Double-slit bands become dimmer only at the center, while single-slit

bands have equal brightness everywhere.

10




Question 20 JIgd!
For monochromatic light passing through a diffraction grating, what does
the diffraction pattern usually contain?
$Bole sgundl haad dyging Ul Lo gus j9rn pe yan sl yolll salaT e guall duilly
@ Narrow, equally spaced, bright lines
One wide central band only
@ No bright lines
@ A continuous shadow with no interference
Question 21 Jlgd!

Constructive interference from a diffraction grating occurs at certain angles on

either side of the central bright line. Which equation correctly gives the angles of

the bright lines?

Llg) L_fh’:' :\.‘Jla.oéi gﬁ,ﬁ.‘\ ;gﬁa.n." Lzl %fub- u‘k' 2...3.-.‘ Llgy wic S>> j93ee (44 el J31G WINE )

©® © ® &

mA = dsin 6, wherem = 1,2,3, ...

mA = dcos 68, wherem = 1,2,3, ...

A =mdsin 8, wherem = 1,2,3, ...

d = mAsin 6, wherem = 1,2,3, ...

Some Sy duanll bglas)

11




Question 22 JIgudl

Why can a grating spectroscope be useful in gemstone analysis?

@ It measures the weight of the gemstone directly.

It separates light from the gemstone into a spectrum that can help
identify its optical properties.

@ It makes all gemstones appear the same color.

@ It prevents diffraction from occurring.

Question 23 Jladl

The figure shows a view of the road while

ﬁ' Rashid is jogging. All the shown velocities
N N —>10m/s
are measured relative to the road.

® Rashid

—» 5m/s
Relative to which reference frame

is Rashid's velocity equal to zero?

0 m/s

| Q| @] S

0m/s




Question 24 Jlgdl

24. You are riding in a bus moving slowly through heavy traffic at 2.0 m/s.
You hurry to the front of the bus at 4.0 m/s relative to the bus.
What is your speed relative to the street?

(A) 20m/s
4.0 m/s
(€©) 6omss
(D) &omss

Question 25 JIgdl

The worker in the figure climbs the ladder with a speed of v,,; = 0.20 m/s,

as the train coasts forward at v;, = 0.70 m/s.

Find the speed and the direction of the worker

relative to the ground.

0.50 m/s, 16° above the forward direction

0.73 m/s, 16° above the forward direction

0.90 m/s, 45° above the forward direction

0.70 m/s, straight forward

ONORONO
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