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1- Define quantities of light like luminous flux and illuminance, specifying their SI units.
(Pages 5,6)

Quantity Symbol Definition Unit Symbol

The rate at which a luminous

Luminous flux P : Lumen Im
source produces light energy.

The luminous flux falling on a

Illuminance E : . lux Ix = Im/m?
given surface area at any instant.
The luminous flux that falls on 1
Luminous intensity I m? of the inside of a 1 -m-radius | candela cd
sphere.
Ql:
Luminous flux is a measure of J oabia o gudal) (ghal
a) The total light energy emitted per unit time e Bas g <) Aiagiall 4 gual) A8 Jea) (2
b) The brightness of a surface chudl & gl (b
c¢) The intensity of light in a specific direction Caaoladl 8 o guall B0 (C
d) The rate of heat emission 5l all Slail Jaxa (d
Q2:
A (36 cd) point source of licht is (2 m . e ee s e
( )p g (2 m) u.k‘-&ﬁ..g(36cd)4.t9b4\o.\uuhm‘ﬁ9m~)m
above the surface of a desk. . . -
What is the illuminance on the desk's oia g G (2 m) £S5
u fiSall el gl lo Aadl gl Beliaiod) aka La
surface?
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Q3:
Illuminance is defined as Ll o el ciy 5 &
a) Luminous flux per unit angle Al sy S A sl saxil) (@
b) Luminous flux incident per unit area dalie Baa g JS 5 puall (330 (b
¢) Luminous intensity per unit length b bas g J Bl 805 (c
d) Energy per unit area dalie Bas g SV A3 (d

Q4:
One lux is equivalent to: A oS ol Ban ol ABBIKal) B o)
a) 1 lumen 1 (a
b) 1 lumen per square meter o e K oed 1 (b
c¢) 1 candela per square meter e e JSI3L 1 (¢
d) 1 watt per second Al 4Ly (d

2- Define diffraction as the bending of a wave as it passes the edge of a barrier. (Page

12)
Q5:
Huygens’ Principle states that: Gl s law galy
Barrier
a) Light travels only in straight lines Aafilne Jaglad 8¢ gl Jiiny (a
b) Every point on a wavefront acts as a source of A ) iy sall € i gl g e A S Jos3 (b
secondary wavelets
¢) Light consists of particles iy (e 6 sl G 5S (c
d) The speed of light is Lgaadi (8 ¢ guall e i (d
the same in all medium Ll ¥ aes 8
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Qeé:
The new wavefront at any instant is o ABal ol A Baaal) da gal) dasia
a) Tangent to all the secondary wavelets at that instant Adasll) olls 3 4y 58l il sall el ileaa (a
b) Perpendicular to the original wavefront Lla¥) s sall dadia e 43500 (b
c) Parallel to the primary wavefront ALY s sall dadial 4 5) 50 (c
d) Equal to the wavelength >l skl g sl (d
Q7:
According to Huygens’ Principle, the direction Ao gal) LA olad) (b ¢ o faval G
of wave propagation is:
a) Parallel to the wavefront 4a gall dadial i 50 (@
b) Tangential to the wavefront 4a gall dadial ulas (b
¢) Normal (perpendicular) to the wavefront 4 sall dadia e g2 (C
d) Opposite to the wavefront Aa gall Aeial LSlas (d

3- Describe that the colour of light is related to its wavelength and frequency.
Describe primary and secondary pigments and the effects of mixing pigments or dyes.
(Pages 13-15)

Different colors of light have different range of frequencies and wavelengths but have same
speed.

Primary colors: Red, Green, and Blue
Complementary colors; are two colors of light that can be combined to produce white light.

Secondary colors

Yellow
Red + Green Blue + Green Red + Blue
B WhatsApp: +971 Page | 4 B il lise 5 agiill ode 1Y) dac)
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Complementary colors

Yellow + Blue

+ Red

+ Green

Primary pigment: a pigment that absorbs only one primary color and reflects two from

white colors.

Primary pigment

Yellow
Absorb blue light Absorb red light Absorb green light
Reflect red and green Reflect blue and green Reflect red and blue

Secondary pigment: a pigment that absorbs two primary colors and reflects one color.

Secondary pigment
Red Green Blue
Absorb green and blue Absorb red and blue Absorb red and green
Reflect red Reflect green Reflect blue
+ = Blue

+ Yellow = Red

Yellow + = Green
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Q8:
The colour of visible light depends on its: e Al £ gl Gl gl aaias
a) Speed de yudl (a
b) Wavelength and frequency 23 5ill g o~ sall Jshall (b
c) Intensity 828l (c
d) Direction of travel by ol (d

Qo:

When magenta and yellow pigments are
mixed, the resulting colour is:

095 ¢l hall g 41 ga Y flual) Ll ol Laic
H I

a) Blue auY) (a
¢) Green »aa¥l (e
d) Cyan skl (d
Q10:
Mixing cyan and yellow pigments gives: B s ikl g 4y glacad) §lual) g 3a
a) Red ‘)AAS}‘ (a
b) Green »=a¥ (b
¢) Blue 3o (e
d) Magenta S (d
Ql1:
The pigment cyan absorbs: 1 shamd) Elual) ey
a) Red llght )AAS” G}.'a&\ (a
b) Blue light GoY) ¢ sl (b
¢) Green light »aa¥) ¢ sl (¢
d) Yellow light sall ¢ sl (d
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When all three primary pigments (cyan,
magenta, and yellow) are mixed in equal
amounts, the result is:

& Shacall( DN Lpulul) Elual) pran bl A Ladic
sl (B (A gludia CiliaSy) Aa¥l g Al g Y g

a) White o2y (a

b) Black 251 (b

Gray @l (c

d) Blue EENIC
Q13:

The diagram represents overlapping
areas of light of the same intensity.
Which of the following indicates the
colors that appear in areas (A, B, C)?

white screen

L 5 gl e Al aia Cilalisa (Jashadil) a1 Jiag
L BeliaY) Bad
(A,B,C) Ghliall (8 43Ul o)) ¢1) cra L Laa
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Ql4:
The complementary colour of blue light is: 5 BN 5 guall adiall ol
a) Red Yl (a
b) Yellow ¥ (b
¢) Cyan sl (c
d) Magenta S (d

4- Apply Malus's law to light filtered by polarizer and analyser filters. (Pages 16,17,18)

Ql5:

The figure shows a light ray passing through
two polarizing filters. The intensity of
observed light is (36.0 %) of the intensity
coming out the first filter.

What is the angle between the polarizing axes
of the two filters!

Bk Guadige Ao gm e £ 9l JRAD G
(36%) 81 gal) A L) gl halial) ¢ guall
LY edpal) e 5Ll £ guall 0ndi (1

¢ pal) Ualio) g)ﬁ&ﬁ%ﬁjﬂ\)\&h

abid’ pub §geal!

Unpolarized Light
w
45 ld 4 , 12
"‘\‘_ ' y
&y ™™
a) 45.54°
b) 75.54°
c) 36.87°
d) 53.13°
B WhatsApp: +971 Page | 8 B il lise 5 agiill ode 1Y) dac)
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Unpolarized light of intensity 80 W/m?
passes through filter 1. The analyzer
filter is placed at an angle of 40° relative
to the polarizing axis of filter 1.

What is the intensity of light coming out
of filter 2?

55 20/ bl g 80 dady ubitiwal) 1 ¢ pulall pay
A0 40 4y g) e Jlaal) i e gudag aly 1 gl
1 gipall QUL ) gaal Ayl

€2 il (g Ad 5 pual) Bk A La

Filter 1 Polarized

light

Analyzer

T
1 0
<~

~

~
~
~
~

Polarizing
axes

P :

Filter 2

1
o_- .
> F>78 90°— 0

~

~

~
~
~
~

a) 19.7 W/m?

b) 29.7 W/n2

c) 9.7 W/m?

d) 0.97 W/m?

Q17:

Unpolarized light of intensity 100 W/m?
passes through two polarizers with axes
at 30° to each other.

What is the transmitted intensity?

55 20/ 119100 Sady qhilual) 4L ¢ plall say
oard) Laguand da 43 30 dis ) glacay (paaiiions

S o gual) Bl A La

a) 25 W/m?

b) 50 W/m?

¢) 37.5 W/m?

d) 75 W/m2
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5- Apply mathematical equations to calculate unknown physical quantities (wavelengths,
frequencies, or speeds) when light waves are doppler shifted based on the relative
speed of the observer and the light source. (Page 20)

Observed Light Frequency ( fobs )

f obs > f
The source and observer are
moving toward each other.

The source and
observer are at rest
related to each other.

fobs=f(1+%) fors=f fobs=f(1-%)
& & &
V=0.0 fobs < f

The source and
observer are moving
away from each other

A A : Negative ( -)
The relative velocity of
the source is direction
toward the observer.

The source and
observer are at rest
relative to each other.

Doppler Shift (A 1)
AA=(2)A AA=0 AL=(+2)2
Aobs < A V=0.0 Aobs > A

A A : Positive (+)
The relative velocity of
the source is away from

the observer.

The light is blueshifted

The light is redshifted

Alzlobs—l

Ql8:

gl S 1Y) s udal) i) a3 45 La
513 nm s sbew > 5l

What is the frequency of oxygen’s spectral

line if its wavelength is 513 nm?

a) 5.85x10 HZ

b) 58.5x10' HZ

c) 5.85x10 HZ

d) 585x10' HZ
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A hydrogen atom in a galaxy moving with a
speed of 6.55x10° m/s away from Earth
emits light with a frequency of 6.16x10'* Hz.

What frequency of light from that hydrogen
atom would be observed by an astronomer
on Earth?

Ao oy & 2T 8 e (B Cpan g sagd) B3 Caals
23 i Ie gua g N G 1 6.55%106 m/s
6.16x10'* Hz

Lo (AN (i g ugd) Bud (s g gl 23 55 L
fua ) e b e

a) 6.29x10*HZ

b) 6.03x10'* HZ

¢) 6.29x10'2HZ

d) 6.03x10'2HZ

Q20:

A hydrogen atom in a galaxy moving with a
speed of 6.55x10° m/s away from Earth
emits light with a wavelength of 4.86x107 m.

What wavelength would be observed on
Earth from that hydrogen atom?

s oy &) 2T 8 e (B Ciap g stagd) B3 Canls
st Is 32 G Y o 1y 6.55%106 m/s
4.86x107 m >«

o) e AdBadla oSay s A1 o sal) J ghall La
T gl 33 e

a) 4.97x107 m

b) 4.97x10° m

¢) 3.99x107 m

d) 3.99x10° m

(O WhatsApp: +971 Page | 11
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6- Apply the law of reflection in drawing ray diagrams and solving numerical problems.
(Pages 29,30,31)

Q21:

A light ray incident upon a mirror makes an angle of 36° with the mirror. What is the
angle between the incident ray and the reflected ray?

a) 36° b) 72° ¢) 108° d) 48°
Q22:
As shown in figure, light falls on a
reflecting surface. Ll mdge 9b LS (usle mhw o o gu by
Which of the statements below is flamia b Al o jlall
incorrect?

a) The reflecting surface is rough A Sl mlaid) (2
b) All reflected light can be seen Llaiall ¢ guall 4 ja S 4y ) Sy (b
¢) The reflection is defuse aliiia pe LulSaiV) (c
d) All reflected light can’t be seen Laiall ¢ guall A ja JalS Ay ) (S Y (d
B WhatsApp: +971 Page | 12 B il lise 5 agiill ode 1Y) dac)
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A card, with numbers written on it, was
placed so that its surface is perpendicular to
the surface of a plane mirror as shown in
the figure.

Which of the following diagrams shows the
image of the card in the mirror?

GS Cuay Gl g ol i clgale s A,

i LaS 4 gina 81 pa grhann (e L3 gas gahau
Jsal b

4 g<ial) B gaal) g AN Cildabadial) (ha (s
931 pall & dBUall

Card 43U

V.

BM/

i._.,;..;.si,.

Plane mirror

2 5183
b) 3815
) €815
2 €812
Q24:

As shown in the figure.

Which of the following formulations
correctly expresses the values of incidence
angle 0; and reflection angle 0,.?

sl g ) 1k
9 ad (e st Al Al ) dual)
fruaa JSdy 9, ulSaiN) g @, Ja i)

80°
a) 0i = 0r =50.0°
b) 6,=0, =40.0°
&) 6,=40.0°,0, = 50.0°
d) 6,=6,=80.0°
g WhatsApp: +971 Page | 13 3)3\';&3\ OUA::J 4:\393\ e :Og.él:\uy\ dlac)
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7- Draw a ray diagram to locate the position of an image formed by a plane mirror,
showing its properties.
- Represent mathematically the relation between image position and object position,
as well as the image height and object height for a plane mirror. (Pages 32,33)

Q25:

Mariam observed the ball's Image in Position (B)
Where is the location of the ball's image that will
be seen hy Ahmad

(B)éﬂ\@ﬁﬂ\b\g&ﬁy&.\bw
?SJﬂ\SJﬂmigwé\}d\éigA

e -~
* - ® o L
‘., ‘., ‘.,
Object Point
N , Loy
e PI::::.:I;H‘i);ror D
a) Location D D aisll(a
b) Location B B &l (b
¢) Location C C asd(c
d) Location A A dsd(d
Q26:
You position two plane mirrors at right
angles to each other. A light ray strikes Laguiand Aaild 4 9) 3 (s gl () pa puda g liSay
one mirror at an angle of 60° to the 60 439150 Ban) g 81 e g gudal) placd G puay , lanll
normal and reflects toward the second Blsall gad uSady g ) o g3 gaal) aa da 0
mirror. What is its angle of reflection off AU 31 jall (o AudlSal) 43905 La ALY
the second mirror?
a) 30°
b) 60°
c) 40°
d) 90°
( WhatsApp: +971 Page | 14 Biladll liae 5 4@l Do 1aliaY) dlae)
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Q27:
Salam of (1.5m) height stands at (0.5m)
away from a plane mirror, depicted his A gina 8l o (A4S ) ga N YAl g (1.5) sk Sl
image as shown in Figure. IS 8 mia s 98 WS ¢ (0.5m) Al e da
What is the image's type and how far away is Sl oo Wy g8 ) pall £ 5 L
it from Salam?

a) Real, 0.5m 0.5m <A (a
b) Virtual, 1.0m 1.0m e s (b
¢) Real, 1.0m 1.0m «dsss (¢
d) Virtual, 0.5m 0.5m ¢ e (d
Q28:
A dog looks at its image, as shown in JSAN (8 i ge 8 LS ) g I Sy
Figure. flee 55 Lol jl 53 ) pall i sn 58 e
What is the position, height, and type of
image?
50.0 cm ) 3.0 i
Figure 9
a) -3m, 50.0cm, virtual -3m ¢ 50.0cm A 5 (a
b) -3m, 50.0cm, real -3m ¢« 50.0cm «4das (b
¢) 3m, 50.0cm, virtual 3m ¢« 50.0cm 4w 5 (c
d) 3m, 50.0cm, real 3m ¢ 50.0cm 4déa (d
B WhatsApp: +971 50 821 024 Page | 15 3 A8 lae g 4@l 2dle 1 aliud) dae)
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8- Describe defects in concave mirrors, such as curved aberration, and how they can be

corrected.

List some of the uses of concave mirrors. (Pages 35,39)

Q29:

A concave mirror defect occurs because
the light rays do not all converge at the
focal point

ALY ¢ gudal) Aadl oY B _plall B jpall A Giaay que
Bl B lgasaa

a) Chromatic aberration sl &l (a
b) Spherical aberration =l &30 (b
) nearsightedness Jhill el (c
d) farsightedness il aa (d

Q30:

Which of the following statements is true
about the spherical aberration of
mirrors?

Tl sall A (5 981 A3l st A0 < jlad) i

a) It can only be seen with convex mirror

L Ana ) ) jall b 4dalie (Sas (a

b) All parallel rays focus on the same position

A 28 sall (& aani 4 ) gie Jais Al A28V (b

¢) Inability of a spherical mirror to focus all parallel
rays to a single point

(o8 A ) sid) AasY) S meat e Ay SN 81l 8508 s (c

d) It can only be seen with convex lenses.

Lasd dpaaal) culuaal) 8 alaalin oS (d

Q31:

One from the following IS NOT the uses
of concave mirrors:

+5_alall L pal) cilaladiag ol gig Laa Baa g

a) flashlight $sx Fluadl a
b) Car headlights 8 jbndl Al mubiadd) (b
c) Make-up mirror LSl 31 (c
d) Store security mirror saddl el 815 (d

B WhatsApp: +971
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9- Draw array diagram to find the image of an object formed by a curved mirror and
determine the properties of the formed image. (Pages 36-38)

Q32:

Four students are facing four different mirrors,

. : : At Ll e gl alal 0l day ] By
and their reflections appear as shown in the

A il B LS g 055 g gt

table below:
Saif Hamad <> | Saeed = Rashid 231, | Student lUall
5 s - Aldiza 3 yruaas — 4 lia A gse — Aldiaae 5 S0 — Alina ypall & 5
Reduced- upright | Reduced-inverted | Same size - upright | Enlarged-upright Image’s type

Which student(s) is (are) facing a concave % ke 5 yo alel iy Al (e s
: f 2 £

mirror?

a) Rashid and Hamad dea g 23l ) (a

b) Saced and saif iy 22 (b

¢) Rashid and saeed 2 g 230 (¢

d) Hamad and saif iy e (d
Q33:

Where should the object be positioned in
front of the concave mirror, as shown in | awal) pdag g JSal o 3 AUl 28) gal) i sic
MgAlS A5 g jgdail § il ) sal) ol

the figure, such that its image appears
behind it?

a) Position 1 1 sl (a
b) Position 2 2 sl (b
¢) Position 3 3 &gl (c
d) Position 4 4 &8s (d

B Sl lise 5 4g8l) ede 1l slac)
agiill oo MY o
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10- Apply the mirror equation to calculate the image distance, the object distance or the focal
length of a spherical mirror using appropriate algebraic signs for focal length and

corresponding distance. (Pages 41,42)
Q34:

An object is located 5.0 cm in front of a
concave make-up mirror, that has
radius of curvature of 20.0 cm

How far is the image from the mirror?

5.0 cm 2 o 3 jaia Jrani 31 e alal aia g
20.0 cm WS jhd Ciual IS 13 dgadau e

% gual) 3y )aka La

S ——

.

"

O

a) -5 cm

b) 5 cm

¢)-10 cm

d) 10 cm

Q35:

A convex security mirror has a (-0.25 m)
focal length. A (1.0 m) tall forklift is (6.0 m)
from the mirror. What is the image's
position from the mirror and type?

(-0.25 m) L3 iy Loasa 48 e B s
23 e (1.0 m) Ll sh 4 g Aad) ) canag
B1al e (6.0 m)

PHYSICS-10G EQUATIONS & LAWS

Or= 0 f=“£ %f%. o mzh_oz_%
b B on ek
a) (0.24m , virtual) (48, 0.24m) (a
b) (0.24m, real) (4ids, 0.24m) (b
¢) (0.21m, virtual) (8, 0.21m) (c
d)(0.21m, real) (448~ 0.21m) d
™ WhatsApp: +971 Page | 18 38l Gliae g aidll dle ;i) Jae)

agiill ¢e 1Y) a3



Manasra Academy

Physics EoT1 12 Advanced

GasSa (sl

LaplSY) g se e Jslall 5

https://www.manasra.academy

11- Infer the type, orientation, and size of an image from the magnitude and algebraic sign

of magnification. (Page 35)
Q36:

A boy is standing near a convex mirror
in a fun house at a fair. He notices that
his image appears to be 0.60 m tall. If
the magnification of the mirror is 1/3,
what is the boy’s height?

GilalY) diata 8 dgasa 3 pa e AL iy s
SHSE OS5 0,60 Lok a4 pua ¢ Baadly g
Sl Jsh Lad (1/3 31 al)

a) 1.1 cm

b)1.8 cm

a) 0.2cm

b) 0.7 cm

Q37:

What is the focal length of a concave
mirror that magnifies, by a factor of
+3.2, an object that is placed 30 cm from
the mirror?

3525al) a5 () 5kl 5T jall o ) ) Lo
3.2+ Jalaay 31 jall (030 cm 3 e

a) 32cm

b) -32cm

c) 44cm

d) -44 cm

Q38:

Which of the following quantities
represents:
The ratio of the object height to the image

106 et A0l s
Job e 45,8 3 e alal amial) Jgh dand Juala

height? s
a) Focal length (f) () ol 2l (a
b) Inverse of focal length ( % ) ( % ) ol axall sl (b
c) Inverse of magnification ( i ) ( % ) oSl slia (¢
d) Magnification (m) (m) =<l (d
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12- Compare and contrast plane, concave, and convex mirrors regarding the Properties of
images formed and the algebraic. (Page 43)

Plane os) X, >0 |x;| = x, (negative) same size Virtual
reduced
Xp > T r>x; > . ’ Real
© i>f inverted
enlarged,
Concave +|r>x,>f X >r ) Real
inverted
Fox, >0 |x]>x,( ) Enlarged, Virtual
X x;| > x, (negative . irtua
o l o g upl‘lght
> |x;| >0 . .
Convex - X, >0 1> 1 l,l Reduced, upright | Virtual
(negative)
Q39:
You place an object 20.0 cm in front of a a4 5 aka 81 sa alal ans 20,0 Josk Lo g
concave mirror with a focal length of 9.0 cm. 2 9.0 o5
What is the magnification of the image? Bogall 4us o L
a) -0.82
b) +0.82
) -0.32
d) +0.32
Q40:
A convex mirror is used to produce an
image that is two-thirds the size of an Al L il 3 ) gua LY aaall 3] jal) ardies
object and located 12 cm behind the Bl G s 12 32y o a8 g sl aaa
mirror. 81 jall 55l 2l L
What is the focal length of the mirror?
a) +36cm
b) -36 cm
c) +7.2cm
d) -7.2 cm
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13- Describe refraction of light (or a wave) as it crosses the boundary between two different
mediums and represent that in a ray diagram. (Pages 44,45)
14- Define the index of refraction of a medium and relate it to the properties of the medium.

(Page 45)
Q41:

A light beam falls perpendicular to a surface
that separates two transparent mediums, their
refractive indices differ. (Assume n,._n;)

In this case, which of the following formulas
describes the relationship between incidence
and refraction angles (0;) and (0,)?

O Jualdl) mhad) o Lagas A g plad b
Mgl (lalnay (udlida ¢pdldd Cpbau g
(nr >ni) QP)

ABdal) Lt AU clBlal) (o ) AMAT) 22 A
(0,) ;S5 (0,) bl gl O

a) 6;,=6,=90.0°

b) 6,>0,
C) 0i<07"
d) 6,=6,=0.0°

Q42:

What happens to the refracted beam when
light passes through air to glass and then
back to air?

£ 5¢d) (o g gudall JUESH die juial) pladll Ciasy il
oAl B e 15l N Zla sl Cpe 02T a5 (a3l )

a) it refracts away and then away from the normal

die lasise Sy a3 Aliall 3 gand) e Tanise 5y (a

b) it refracts away and then toward the normal

dia s yia yuShy a3 alial) 3 senll e Tanine Huiy (b

c) it refracts toward and then away from the normal

d) it refracts toward and then toward the normal

4 Ly i puSiy o aldall 3 senll (e b e yuSiy (d

Q43:

What quantity do we get when dividing the speed
of light in a vacuum by the speed of light in a
medium?

de i dand Mo Lpale Juand Al 4l La
thugl A& e yu o £1,81 b ¢ gl

a) the frequency of the light in the medium.

Lugll Jesallayi(a

b) the critical angle.

Tl a0 (b

c) the wavelength of the light in the medium.

La}\@;}aﬂ@}d\d#\(c

d) the index of refraction of the medium

Lol il Jalaa (d
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As shown in the figure, a light beam
travels from air to a selected medium.
According to the table.

What kind of medium is used?

(6; =30.0%60,.=19.0°

9 LS ATy ) 21 9gd) a8 g plad Sy
(el J gandly dlaiadly JSAN A i ga
fasiiceal) o gl £ gi La

(6, =30.0°0, =19.0°

Medium n
(Ngir = 1.0) I Vacuum 1.00
3001 Air 1.0003*
| Water 1.33
: Ethanol 1.36
Float glass 1.52
Quartz 1.54
Flint glass 1.62
Diamond 2.42
a) Quartz F)sS(a
b) Water Wl (b
¢) Diamond ol (e
d) Ethanol JSEY (d
Q45:
The table shows the indices of refraction for s gl Jluasl) CBlalaa G ) glaall J gand)
yellow light (A = 589nm) in three different Adlide bl g) 4530 (& () = 589nm) siaY)
mediums. In which of these mediums the § gall Ay ¢y 985 Jalu Y 038 (ha (s (B
yellow light has the greatest speed? ¢ Sl yial)
el g pal) Hlsl O lelae
Indices of Refraction for Yellow Light
Medium Jawgl! n
Ethanol Jealoy 1.36
Float Glass Jsdal! zlx 3! 1.52
Diamond ol 2.42
a) Ethanol JsEY (a
b) Float Glass Jsaadl a3l (b
¢) Diamond sl (c
d) Have same speed in the three mediums AU Tl sY) A de yull il (d
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15- Describe some applications of total internal reflection

Explain some natural phenomena, such as the formation of mirage or rainbows or

others, which involve optical phenomena like refraction, reflection, total internal
reflection, or dispersion of light. (Pages 48,49)
16- Define dispersion and explain the dispersion of light through a prism. (Pages 49,50)

Q4e6:
Total internal reflection does not occur s gl Jiihy Lasie ASh Al lal) (ulSadl) Caaay Y
when light moves from: e
a) Water to air sl A eldl e (a
b) Glass to air ¢l M zla b e (b
¢) Air to glass za N el sed) o (e

d) Diamond to air

¢ sl I el (e (d

Q47:

An example of an application of total
internal reflection is:

) g.‘S.“ g-‘i\.\.“ u.ulSa.N\ é,),thﬁ u.‘ﬁ dl:u

a) Formation of an image by a plane mirror

2\739.\..»44' 3‘)«%\}93)}4(&.\5& M(a

b) communication via optical fibers

4 pall GLIYI e Jlai) (b

c¢) Refraction through a lens

ciluaall 3 LS (¢

d) Reflection from a metallic surface

dianall mlaus¥) (e ASa3Y) (d

Q48:

A rainbow is formed because of:

sy T8 QB ()9S

a) Reflection and interference

Jalail 5 LSy (a

b) Refraction, dispersion, and total internal

o o) A2y SN Aol GalSaiy) 5 el 5 LSy (b

reflection of sunlight in raindrops hall ¢l ylad
¢) Diffraction of light ¢ gall 25n (C
d) Polarization of light ¢ goall il (d
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A mirage occurs because of:

sy Gl ) Sty

a) Dispersion in air layers

¢\}€J\ cilaady Q,A candl) (a

near the ground

b) Refraction and total internal reflection in hot air layers

osel ik g I LSl GASaYT 5 LS (b
oY e il AL

c) Scattering of sunlight

n ‘;}.A . e (C

d) Reflection from clouds

psll 0o Sl (d

Q50:

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

ecﬁw\ﬁ\m‘éﬁhﬁfﬁ ouaiﬁM\OAgi

a) diffraction 25l (a
b) reflection &Y (b
¢) dispersion sl (¢
d) refraction oS (d

Q51:

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

) ) S B Jai o oUia| ualiall 0y (s

a) Huygens’ wavelets

i o sa (a

b) reflection

S (b

¢) heating of air near the ground

oY) e il o sell it (¢

d) refraction

syl (d

Q52:

Which occurs when white light separates
into a spectrum of colors when it passes
through a glass prism?

cish ) Gl ¢ gl Juadly Lasie diaay sd) L
feala) usdia o ey Ladie ¢l gl ¢

a) dispersion gl (a
b) reflection &Y (b
¢) magnification iy
d) refraction oS (d
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17- Distinguish between a convex (converging) lens and a concave (diverging)lens.
Compare and contrast convex and concave lenses regarding the properties of images
formed and the algebraic signs for different quantities involved. (Pages 51,54,60)

Q53:

A student draws three rays of light from (P) Al (ya oty Ad guda dadi] A5G alla s

point (p) through a converging lens. Apane duse PR (1

Which of the rays are drawn incorrectly? Saa b J8 W) a3 Al e )

P Ray X gl
\F\‘ :
Ray Z gladl) Ray Y gladd)

a) Ray (X) only Lid (X)) gledll (a

b) Ray (Y) only Li (Y) gldl (b

¢) Ray (Z) only Lid (Z) g (c

d) Ray (X) and ray Z (Z) gl 5(X) gl (d
Q54:

Which of the following statements about dally (3laty Lagh daaia 4000 @) jlal)

a concave lens is true? £5_miall

a) Its focal length is positive e sosll L (a

b) Its focal length is negative s 53l Laaes (b

c¢) Displays real images dais | ) gea yelai(c

d) Displays virtual and real images Aida g4y i) ) pua yedai (d
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Q55:

An object placed in front of the convex

SR B LS Luaaal) dsal) alal aar g g
Ty Of) Busall (S g e

lens as shown in the figure. Determine

the location of the image (if any)?

I I Object I
o> F
= f—7| ConvexLens

a_;m dwas

a) Position A A dsdl (a
b) Position B B &5l (b
¢) Position D D &l (¢
d) Position A and D D sA &l (d
Q5e6:
Which of the f(fllowmg optlca.l devices A i) Gl U 3T o5 00 4 ) 581 ]
can be found hidden under piece A? i
A
. o :
>< -
a) Concave mirror 82808l e (a
b) Concave lens 8 2ie dure (b
¢) Convex mirror Lasa by (c
d) Convex lens Losadune (d
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Concave mirrors are a type of curved

mirror. They are used in daily life such as
side-view mirrors. Which of the following
statements correspond to convex mirrors?

a) The objects appear to be larger than they really
are.

A9 Aag S Ll £ gl aad A dasal) Lyl jal)
e Laladin Jie dilee el & aadiiad) 31
) il

Shpaaal) L el o it 4000 < jlal)

Aagal) dade o Lea ST LiaYI Led i (a

b) Sometimes, the objects appear to be far away than
they are.

c) Enlarge the area that an observer sees.

Ll 5435 ) Jlae 2Ly o) JasDlall i (¢

d) The image can only be seen from a few angles.

Wl o JilB dae a3y peall Aay ) oS (d

Q58:

As shown in the figure, an object is
placed in front of the concave lens.
What happens to the image's properties

as the object gets closer to the image?

géuSSijﬂiﬁﬂSﬂaz\umehiMebj

Jead)
G B Al 13) B gual) cilbia ek Al @l i) La
?SJM\‘:}AM\

Object image S
Al 8)9:0ll
Concave lens ' 3,280 dwaic -

a) Appear behind the lens. duaall GlX el (a
b) Stay the same. S A (b
c) It grows. el (c
d) Its size decreases. leens Jiy (d
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A lit candle is placed in front of a convex
lens at a distance greater than twice its
focal length, as shown in near diagram.
A sharp image is formed on a screen
placed at the opposite side of the lens.
Which of the following is the correct
image on the screen as seen by an
observer?

Sy e daae duse alal Selias daadi g g aly
JOA) A i ga 8 LS () 0al) Lany Cinda (1

S Ao g ga il o Bala B gua (98T ) glanal)
Al e AY) i)

LS Ldlid) o dagauall 3 ) gall (A b Laa gl
8] yall W)

- -

a) L b) .

daal doce dwds
Candle convex lens
|
=1 V=
L_‘ % screen
A
observer
s o
= F]
c) d)

U

18- Explain defects in spherical lenses such as spherical aberration and chromatic

aberration and how they can be corrected. (Page 56)

Q60:

Which of the following statements is
true about the spherical aberration of
lenses?

filusndl A (5 981 d 3l ciua 400N < jlad) )

a) It can only be seen with concave lenses

Laii 5 el iloaall b 4ialie (Say (2

b) All parallel rays focus on the same position

A a8 gall & aanii 4y ) gie st A3 (b

c) Inability of a spherical lens to focus all parallel
rays to a single point

&%j\jﬂ\my‘&@@écﬁjﬂ\hdﬂ\ﬁjﬁem (c

d) It can only be seen with convex mirrors.

L Lnad) L) jall 3 asaliie (S (d
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A lens defect in which light passing
through a lens is dispersed, causing an
object viewed through a lens to appear

& s Al g gl A Cadl Al b cus
DA (e ) JBD a5 5gd (B oy Laa sl

. . ) ol¥L Ualae dsanl
ringed with color. OIshk ‘
a) Spherical aberration =l &3l (a
b) Nearsightedness kil L8 (b
¢) Chromatic aberration sl &l (e
d) Farsightedness il aes (d

Q62:

We can correct the defect Chromatic
aberration by:

DA e Al Gl A cue el LSy

a) concave lens

b) convex lens

4 dude (b

c¢) achromatic lens (two or more lenses with

. . . a5l dure (c
different indices of refraction)
d) concave mirror 3 28 Bl y (d

Q63:

To correct the defect Spherical
aberration, we can use:

alading Uikay ¢ (g 9 S1 Gl ad¥) que sl

a) system of several lenses or slightly nonspherical
lenses

Ml dys S ye cluse s cilue sac (e alki(a

b) achromatic lens

i (b

¢) convex lens

daas de (c

d) concave lens

awch (d
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19- Define nearsightedness (Myopia) and farsightedness (Hyperopia).
- Describe the formation of image in case of nearsightedness and farsightedness and how
defects in vision are corrected using concave and convex lenses. (Pages 58, 60)

Q64
A visual defect occurs when the eyeball is too Ay gha cpl) Alhe CilS 1) Giday (g i
long, or the cornea (the front cover) of the eye Gl (alal) s Uil A5 8N cuilS g Jan
has too much curvature. Therefore, the light IS A Y AUl Jaa s eliadl 4y
that enters the eye is not focused correctly. Qeasa Jy Gaad) JAy (g dl) ¢ gual)
Which of the following is the visual defect? sl uad) ld ga Al Laa i

a) Farsightedness Lhill Joba (a

b) Chromatic aberration sl &3l (b

¢) Spherical aberration s &l (c

d) Nearsightedness bl i (d
Q65:

A visual defect occurs when the eyeball is too A gha ol AlBa IS 1Y) dutay (5 s i
short, or the cornea (the front cover) of the eye Gl (ala) Uil 45 AN cuilS g Jan

has too less curvature. Therefore, the light that IS A Y AUl Jaa s eliadl 4y
enters the eye is not focused correctly. Qe J8d Cpad) Ay o1l ¢ gl
Which of the following is the visual defect? 5l cuad) ld g Al Laa gl
(&)
a) Farsightedness Lhill Joba (a
b) Chromatic aberration sl &3l (b
c¢) Spherical aberration S8 &l (c
d) Nearsightedness bl ai(d
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Q66:
To correct the nearsightedness, we use: pladin) UiCay A1) puab sl
a) Concave mirror 8 ymiasl e (a
b) Achromatic lens dudduse (b
c¢) Convex lens Lasaduse (¢
d) Concave lens 8 e dre (d

Q67:
To correct the farsightedness, we use: pladiu) UiCay ATl ay mrasaanl
a) Concave mirror 8 miasl e (a
b) Achromatic lens dudduse (b
¢) Convex lens Lasadue (¢
d) Concave lens 8 e dure (d
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20- Describe the optical systems and formation of images in common optical Instruments.

(Page 59)
Q68:

In a telescope, the objective lens forms an
image that is:

soh B gua Auindl) sl JSES ¢ i gSiatil) B

Obj!
lef

Real image of
distant object

Light from
distant object

a) Virtual and enlarged sySagdaas(a
b) Real and inverted 4 lae 5 4 (b

¢) Virtual and upright Alxias 5 40as 5 (C

d) Real and upright lsing y ddia (d
Q69:

In the telescope, the convex lens of the Al dall dpanal) duutal) (495 gSualil) B

eyepiece is almost always: sladla

a) Concave mirror 5 =308l ya (a

b) Achromatic lens 455l dne (b

¢) Convex lens

daas due (c

d) Concave lens

b)aﬁA‘\.u:JS: (d

Q70:

A camera lens works on the principle of:

sase o 1yl dise Jans

Image sensor

Shutter
open

a) Reflection of light ¢ gall (ul&ail (a
b) Refraction of light ¢ sl LS (b
¢) Diffraction of light ¢ gall 25n (C
d) Polarization of light ¢ gl Claiiad (d
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21- Apply the equation for illuminance of a point source to numerical problems.
Relate luminous intensity to illuminance. (pages 6,7,8,9,11)

E=_"F E=2 =L

4mr? T2 41

Q1:

A screen is placed between two lamps so that they illuminate the screen equally, as shown in
Figure. The first lamp emits a luminous flux of 1445 Im and is 2.5 m from the screen. What
is the distance of the second lamp from the screen if the luminous flux is 2375 Im?

Screen
€
=] L ]
R = 2375 Ini «— 2.5 m—
P =1445 Im

Q2: Two lamps illuminate a screen equally from distances shown in Figure. If Lamp A is
rated 75 cd, what is Lamp B rated?

Lamp A Screen Lamp B
€ 1]
f—50m | 3.0m—
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Q3: A 64-cd point source of light is 3.0 m away from a painting. What is the illumination on
the painting in lux?

Q4: The apparatus shown in Figure (1), consisting of a movable screen placed to the right of
an electric lamp (light source), was used to study the amount of light falling on the screen
(illuminance). By varying the distance between the screen and the lamp (1), it was observed
that the illuminance decreases as the distance increases, since the light intensity is distributed
over larger areas. The light spreads in the form of spherical surfaces with an area of
(Asurrace area of a sphexé) — 47r? ) as illustrated in Figure (2). Based on the above, answer

the following questions:

movable screen

: r Lamp
unit area a3 Al Al
; bf S aa ol
9 . by
< r >

A- On the grid provided below, shade the region over which the amount of light falling on
the surface (illuminance) is equivalent to the amount of light incident on a unit area,
when the distance between the surface and the light source is (r=4m).

Note: Each square
on the grid
represents one
unit area
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B- If the illuminance of a lamp at a distance (1m) is (140 lx), calculate the luminous flux of
the lamp.

QS: If the luminous flux of a candle (1500 /m) is (0.34m) away from the screen (barrier),
and causes illumination equal to the illumination caused by a lamp with a luminous flux of
(2500 Im) and is (d) away, as shown in the figure, answer the following:

Lamp Screen Candle
e ol et A3 Asad
d P € 0.34 1) -

O i al

A- Find the distance of the lamp from the screen (d).

B- If the lamp is moved toward the screen so that its distance becomes 0.3 1 m, find the ratio

of the illuminance in this case to its illuminance before the move ( i—z ) 2
1
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22- Draw a ray diagram to find the image of an object formed by a curved mirror and
determine the properties of the formed image.
-Apply the mirror equation to calculate the image distance, the object distance, or the
focal length of a spherical mirror using appropriate algebraic signs for focal length and
corresponding distances.
-Calculate the magnification produced by a spherical mirror.
(pages 36,37,38,41,42)

Q6: The figure below shows a curved mirror that has a focal length of (+15 cm). A 5 cm-tall
candle is placed (25 cm) in front of the mirror find the following:

®
®

a) Determine the mirror type and its radius of curvature.

- The mirror type is

- The radius of curvature is

b) Find the image distance.

® WhatsApp: +971 50 821 0248 Page | 36 338N gl 5 4l oo 1Y dlae
gl o3 ;MY



Physics EoT1 12 Advanced LSV @850 e Jolally 5l

Manasra A m
anasra Acade y e S u )l https://www.manasra.academy

¢) Calculate the magnification produced by a spherical mirror?

d) Using the necessary ray diagram rules, draw the resulting image in the figure above, being
careful to draw accurately.

. Convex Mirror
NOTE: For convex mirror

Ray 1
> AN
“
o M
\\
The image is: Virtual, Upright, reduced Ray 2 ‘. I
and is located behind the mirror c--- _\‘_
between the mirror and F. RN )2
\\ \
M O, F
Object Image
| Xo Xj—1

Q7: How far does the image of a car appear behind a convex mirror, with a focal length of
26.0 m, when the car is 10.0 m from the mirror?
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23- Calculate the refractive index of a medium using a suitable mathematical
representation (n = c/v).
- State and apply Snell’s law of refraction.
- Calculate the critical angle using Snell’s law. (pages 46,47,48)

Q8:
a)
What occurs to a light ray, when it falls at an | da i 43 5) 30 Jafoy Ledie 5 gual) @ ladll Caasy 13l
incidence angle of (50.0°) from water to air? (> ) o) sed) ) el (0 (50.09)
(Explain your answer) (n,.=133,n,,=10)
(Nyater = 1.33, g = 1.0)

b) A beam of light passes from water (n = 1.33). into polyethylene (n = 1.50). If
0, = 57.5°, what is the angle of refraction in the polyethylene?

¢) What is the speed of light in chloroform (n = 1.51)?
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24- Draw a ray to find the image of an object located at different distances from a lens and
determine the location and properties of the formed image.
- Apply the thin lens equation to calculate the image distance, the object algebraic signs
for focal length and corresponding distances distance, or the focal length of a convex
or a concave lens using appropriate algebraic signs for focal length and corresponding
distances.

- Calculate the magnification produced by a thin convex or concave lens. (pages
52,53,55,60)

Q9: The figure shows a candle in front of a convex lens, Using the necessary ray
diagram rules, draw the resulting image in the figure, being careful to draw accurately.

4 A 4 ®
2F F F 2F
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NOTE:

For concave lens

Concave Lens

“ the image formed will be:
@ [ocated between the lens and F
in the same side of the object. l

.
Red}lced Object Virtual F

o~ Upright image

< Virtual : AT

Q10: An object is placed 20.0 cm from a convex lens that has a focal length of 4.0 cm.

a) Where is the image?

Object  Rayi

b) If the object is 2.0 cm high, how tall is the image?  p, Ray 2

c) What is the orientation of the image?

d) Calculate the magnification produced by the lens?
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