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Whenever necessary, use the following physical formulas.
Module 15: Fundamentals of Light Module 16: Reflection and Refraction

— - i S Reflection and Mirrors | Refraction and Lenses
- 4 n
E = 4 L 6 =9 sint.%',:z—2
4172 n
C
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Whenever necessary, use the following physical constants.

c =3 x40%m/s

This exam is fully aligned with the learning outcomes outlined in EOT1 coverage — Grade 12 Advanced
Physics (INSPIRE). It includes questions that follow the official ministry format and incorporates
examples from previous years’ exams to ensure comprehensive coverage and practice on ministry-style
questions. The exam is designed to reflect the same structure, level of difficulty, and question types found
in standardized assessments, providing students with an authentic and realistic training experience.
Prepared by Mr. Abdelrahman Essam Eid, Physics Teacher, United Arab Emirates.
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1. The quantities of light

According to the equation

X = E X 4mr?
What does the symbol X represent, and what is its SI unit?
@  Physical Quantity SIUnit = ®  Physical Quantity SI Unit
Luminance ~ cd/m*  LuminousFlux  Im
©  Physical Quantity SIUnit @  Physical Quantity ' SI Unit
Illuminance Ix Luminous Intensity | cd

2. The bending of a wave

e

What is the name of the phenomenon of the waves after passing the barrier in the figure?

@ Reflection (o Diffraction (© Polarization (d Refraction

3. The color of light
Which of these colors of light has Lowest frequency of Color.
@  Red ®  Green (©  Black

4. Malus's law

In the figure, the intensity of the polarized light coming out from Polarizer 2 is (75 W/mz). Filer 1
Calculate the intensity of the polarized light coming out from filter 1?

@ 228 W/m? (3, 112 W/m? © 92 W/m? @ 130 W/m?
5. Doppler effect of light

An astronomer knows that the light at the source of a star has a frequency of4.6 X 10** Az
The frequency of the observed light from the approaching star is6.5 x 10'* Hz.
What is the velocity of the star relative to Earth?

@ 23%x10%mis ® 12%x10%ms © 88%107ms @ -1.2%10%ms
6. The law of reflection

A ray of light strikes a plane mirror at an angle of incidence of 30°

It is reflected from the mirror and then strikes a second plane mirror placed so that the
angle between the mirrors is 45°

What is the angle of reflection at the second mirror?

@ 45° ) 75° © 60° @ 15°
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7. plane mirror

Salem is 1.30 mtall. As shown in the figure, his image appears 25.0 cm
away from him in a plane mirror.
What is the image's type and how far away is it from the mirror?

@ (Real,25.0cm) ® (Virtual,130m) © (Virtual,125cm) @ (Virtual, 50.0 cm)
8. The defects in concave mirrors

Abdelrahman has a concave spherical mirror, and when he looks into it, the image appears

blurred and unclear. The reason is an optical defect called spherical aberration,
Which of the following statements is not correct about the spherical aberration of concave mirrors?

(@ It does not occur for parabolic mirrors. —>—*,
@ It does not occur for spherical mirrors. 4

(©) We can reduce it by reducing the ratio of the mirror's diameter to its radius of curvature#
@ Occurs because the reflected light rays do not converge at a focal point. o v

9. The image of an object

When an object is placed in front of a convex mirror at position (1) as shown in the figure,
an upright, virtual, and reduced image 1s formed by the mirror. g

As the object moves closer to the mirror to position (2), T ? (

what happens to the image? o i
(@ The image becomes inverted, virtual, and reduced. (®  The image becomes?‘{l-;);'ight, real, and enlarged.
(©  The image remains upright, virtual, and reduced. (@  The image becomes inverted, real, and enlarged.

10. The mirror equation

An object 1s placed 60 ¢m in front of a concave mirror with a focal length of 40 cm.
The image formed is real and inverted.

What is the distance between the image and the mirror?
Which of the following equations is used to solve this?

@ Ly ) 1 ()] 1 1 1 © 1 il 1 @ x; = 40 + 60

x; 40 60 x;, 60 40 x; 40 ' 60
11. The magnification

A mirror has a magnification of (+3.6). 24
Which are the correct properties for the image produced by this mirror?

(@ virtual and upright ~ (® real and upright  (©) virtual and inverted @ real and inverted
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12. plane, concave, and convex mirrors

Four students are facing four different mirrors, and their reflections appear

as shown in the table below:

Student Saif ‘ Hamad Saeed ‘ Rashid ‘

' Imagc s Type Reduced-upright ‘ Reduced-inverted Same 51ze-upr1ght | Enlarged-upright ‘
Which student(s) is (are) facing a convex mirror?

@ Only Rashid (® Rashid and Hamad (© Saifand Hamad () Only Saif

13. The refraction of wave

A light beam with frequency f and wavelength A travels from one transparent medium to
another. If its speed in the first medium is vi and its speed in the second medium is v,
which row in the following table correctly shows Phenomenon Speed in second medium
Frequency in second medium Wavelength in second medium ?

Row | Phenomenon |  Speed | Frequemcy Wavelength
; in second medium  in second medium
_@_)__ Diffraction | Decreases f/2 A
~® | Refraction | Increased f # 2
© | Refraction = Decreases f A
@ lefractlon | Increased | 2f ) A2 !

14. The index of refraction

The Figure shows a light ray traveling from the air to a transparent medium
(A)and to another transparent medium (B), at the same angle of incidence.
Which medium (A) or (B) has the speed of light greater?

® Medium (B) )
(@ Speed of light does not depend on the medium

(@ Medium (A)
©

It depends on the speed of light in air

15. Natural phenomena

'\
|
|
|

Which one of the items below is not involved in the formation of rainbows?

Refraction

@

® Reflection

©

Diffraction @ Dispersion
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Prism

16. The dispersion of light through a prism

The image shows the dispersion of the white light in the prism. —
What will be the colours of the X, Y and Z? m x*
@ X:red; Y: violet; Z: green ® X:violet; Y: green; Z: red
© X: green; Y: violet; Z: red @ X:red; Y: green; Z: violet

17. Optical devices

Which of the following optical devices can be found hidden under piece A?

@ Convex lens ® Convex mirror © Plane mirror @ Concave lens

18. The defects in spherical lenses

Mr. Abdelrahman uses a lens, but the image formed appears unclear and shows colored fringes.

What is the name of this defect, and how can it be corrected? & %
Defect Name Correction Method _ =

Spherical Aberration | Use a parabolic lens
Chromatic Aberration | Use achromatic lenses
Chromatic Aberration | Use a parabolic lens

: -S_pﬁerical- Aberration | Use a achromatic lens

©e0eee

19. The defects in vision

Objects at a distance to a person are blurred.
What is the name of a person's visual defect and what type of lens is used to correct it?

Defect Name  Type of Lens Used to Correct

Near-sightedness Concave lens
® Near-sightedness Convex lens
© Farsightedness = Convex lens

@ Farsightedness  Concave lens

20. The optical systems

fwd 1 : :
You have two convex lenses of focal lengths 10 cm and 60 cm. #5 | ® .9
Which lens is the best eyepiece lens to make a refracting telescope?

@ The lens with a focal length of 60 cm (® Any of the two lenses
©  The lens with a focal length of 10 cm @  Both lenses are not suitable
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