bl zgie lens and refraction &) a>gl) 8 Sie

asil L)) Zalial) 2Bge (3o alad) Ja0 Juaxi ol

calad) & degite like & Jo¥ Sl = clisb e paiial) sl cadl e @) L)) zelial) & zaliodl 235

21:25:01 2025-10-13 : golial] gge sle Cilall a3l b

Jac Gyl | caiggn e s se | Jol T enl i) i g iS31 ellis) | gl S | adrald S | lide 8ale (1o aujall
oeneld | Slgd) Glaia¥ T Agug ol Sae | ity colasde | s jdaol mpie tely s

Atef Mohamed :alac)

paitall sl Ciall Camy e laizx ¥ ol gil)

@QL’\AN d>xa0
@ Sle al LYl

\ ¥ AH_Q

&l dald) dre M) gy il elals (e algal]

Jod) Jeaid] (48 elysub salally pasiad) jalad) Coddl Crooy clilad) (o o]

il gally il jieY) (b dax po alil] 1

Aga 958 a9l &S o) L Jas Gl 2

il gally il sinY) a>g daxl o Jas Gl sl 3

Ugle il o 2o pliws] zpie Motion Accelerated a8l o> Lo 4
Zass sl ggie Wty &) jg libxial i) dnans 5



https://t.me/ae_news
https://almanahj.com/ae/id=36092
https://almanahj.com/ae/id=36092
https://almanahj.com/ae/13physics1/misc
https://almanahj.com/ae/13physics1
https://almanahj.com/ae/13physics
https://almanahj.com/ae/13
https://almanahj.com/ae
https://almanahj.com
https://almanahj.com/files_by_day?country_code=ae&date=2025-10-13
https://almanahj.com/ae/13physics1/sheets
https://almanahj.com/ae/13physics1/slides
https://almanahj.com/ae/13physics1/keys
https://almanahj.com/ae/13physics1/exams
https://almanahj.com/ae/13physics1/quizzes
https://almanahj.com/ae/13physics1/book
https://almanahj.com/ae/13physics1/guide
https://almanahj.com/ae/13physics1/files
https://almanahj.com/ae/13physics1/files
https://almanahj.com/ae/13physics1/final
https://almanahj.com/ae/13physics1/notes
https://almanahj.com/ae/13physics1/reports
https://almanahj.com/ae/13physics1/english
https://almanahj.com/ae/13physics1
https://almanahj.com/ae/13physics1
https://almanahj.com/ae/teacher_id=2282
https://almanahj.com/ae/network13
https://t.me/almanahj_bot
https://www.facebook.com/groups/grade10uae2
https://www.facebook.com/grade13uae
https://t.me/grade13ae
https://t.me/almanahj_bot
https://facebook.com/almanahjae
https://facebook.com/almanahjae
https://facebook.com/almanahjae
https://almanahj.com/s/b32a75
https://almanahj.com/s/6e1860
https://almanahj.com/s/06811f
https://almanahj.com/s/ae56c4
https://t.me/ae_news
https://almanahj.com/ae/13physics1
https://almanahj.com/ae/id=35792
https://almanahj.com/ae/id=35731
https://almanahj.com/ae/id=35730
https://almanahj.com/ae/id=35693
https://almanahj.com/ae/id=35691
http://www.tcpdf.org

; U Q:—D A N o

¢
REFRACTION AND
LENSES

Explore the
Wonders of
Light

Mr, Mohamed Atef

0503136836 0}

0




Refraction.and Lenses

/

refraction: is the change in the path of light when it passes through the boundary between
two different mediums.o:lise oy G Jald) aall s ) e vie ¢l s i3 58 ¢ guall LSl

The amount of refraction depends on

1. The properties of the two transparent mediums _ o
Incident ray 1
. . . boudary
2. (specific constant) the index of refraction (n).
3. The angle at which the light strikes the boundary. 0, \, Refracted ray

Phenomena caused by refraction:

1. Objects under the surface of the water appear closer than their actual distance when
viewed from the air.

v se) e el Sladll die G8a) ey (pa ol Ll haus cand alua) g
2. Objects under the surface of the water appear distorted (refracted).
.(B‘)M.\S..LA) %}h cLall C..E.u T 33 g gall el.maﬁy\ 9

3. Objects under the surface of the water appear wavy due to the deviation of the light's
path as it exits the water with the movement of the boundary.

Jaaldll 23S pe elall (o gz Al ¢ sucall jlise Col ) Cas A saia oLl rdans Coni B3 g gall plusa) 503

“water

coin
appears
horo

Index of refraction (n): a property of a medium that determines the angle of refraction of
light as it enters that medium.

The angle of incidence (01) is the angle at which the light ray strikes the surface. It is
measured from normal to the surface.

The angle of refraction (62) is the angle at which the transmitted light leaves the
surface. It also is measured with respect to the normal.
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Refraction and Lenses

/

"The product of the refractive index of the first medium and the sine of the angle of

incidence is equal to the product of the refractive index of the second medium and the sine
of the angle of refraction."

n, sinf; = n, sinH,
Cases of Refraction:

1. When light travels from a medium with a lower refractive index to a medium with a
higher refractive index (n; < n,), it refract refracts towards the normal.

L 3 ganll (G e oSy 4l ¢ (g < ) S oS Jabaa Lo s ) B o Ll Jalas Loy (go 6 guiall iy Lavie

2. When light travels from a medium with a higher refractive index to a medium with a
lower refractive index (n; > n,), it refracts away from the normal.

a2 ganll e Vania Sy a4l ¢ (g > 0,)08 o S Jabaa o s L S o Ll Jalaa Loy (go 6 guiall iy Lavie

3. When light falls perpendicularly on the boundary between two media, it passes
through without suffering any refraction.

Sl sl g O 0 99 383 4l ¢ Gadas 5 G Jealdl) 2a) e U sas ¢ gucall Jaby Laie

norrmal nommal

N2 = n1

= Air L

Water
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Refraction and Lenses

In the figure, what is the index of refraction for the unknown material?

. 012 o
\{ Air
o D107 ‘ |
- 015 { Unknown ‘x .
. material  "9° 3

. 000.70 ff s

e e e e o e e, S S e et

A light ray falls on the flat surface of one of the sides of a thick fish tank at an
angle of 40° with respect to the normal. Given that the refractive index of glass
is 1.5, calculate:

The angle of refraction of the light in the glass.

The angle of refraction of the light in the water.n=1.33

Angle of Refraction A light beam in air hits a sheet of crown glass at an angle of
30.0°. At what angle is the light beam refracted?

9, =300°  6,="?
n, = 1.00
n, = 152

. Vohamed atef @ (_léj) 4



Refraction and Lenses

1. A laser beam in air is incident upon ethanol at an angle of incidence of 37.0°.
What is the angle of refraction?

SN A3 5 (A e A 50 37,0 W8 Ja s Ay gl 5y J ) Ao 15 (B U3 flad by

2. Light in air is incident upon a piece of crown glass at an angle of incidence of
45.0°, What is the angle of refraction?

TS A39) A La An 2 45,0 W8 bgia 493 (crown glass) Gl S o) ¢ dakd o ) ggd) B g gua Bty

3. Light passes from air into water at 30.0° to the normal. Find the angle of
refraction.

S A g0 gl (L) s gant) LAY} aa da 30 30,0 dagl e slall LN 51 5gd) (e £ peal) e

4. Light is incident upon a diamond facet at 45.0°. What is the angle of refraction?

§ S 43915 o La An 53 45,0 Aig) 3 ubal) (e dadad dn gl aaf o ¢ guda iy

5. A block of unknown material is submerged in water. Light in the water is incident on the
block at an angle of incidence of 31°. The angle of refraction of the light in the block is 27°.
What is the index of refraction of the material of the block?

A9l ) cuilS Aaya 37 W8 Ja gl 4y gf s dadadl) b:\hu.‘ﬁ#u‘ééﬁyﬁﬂﬁw_ﬁw\gﬁSJ‘w%‘gﬂ#.ﬁSJLAC)AM
fdakadl) o8 Bila Lol Jalaa g2 La Ax 3 27 dakall) 8 ¢ gl sl

Medium Vacuum/Air  |Water|EthanolFloat Glass/QuartzFlint Glass|Diamond

Index of Refraction (n)1.00 1.00031.33 1.36 [1.52 154 [1.62 2.42

¥ Nohamed atef @ (léj) 5



Refraction and Lenses

Multiple-Choice

What is the best description of the phenomenon of light refraction?
A) The bouncing of light off a surface.

B) The bending of light around obstacles.

C) The change in the path of light when it passes through the boundary between two
different mediums.

D) The absorption of light by a medium.

According to Snell's Law, if a light ray travels from a medium with a lower
refractive index (like air) to one with a higher refractive index (like water), what
happens to the ray?

A) It refracts away from the normal.
B) It refracts towards the normal.
C) It continues in its path without any deviation.

D) It is completely reflected.

Which of the following factors does the amount of refraction depend on,
according to the text?

A) The color of the light.
B) The temperature of the mediums.
C) The angle at which the light strikes the boundary.

D) The intensity of the light source.

Question 4: Why do objects under the surface of the water, like a coin in a cup,
appear closer than they actually are?

A) Because of the reflection of light off the water's surface.
B) Because of the refraction of light as it leaves the water and enters the air.
C) Because water magnifies objects.

D) Because of the dispersion of light in the water.

¥ Nohamed atef @ (léj) 6



Refraction.and Lenses

What happens to a light ray that falls perpendicularly on the boundary
between two media (i.e., at an angle of 0° with respect to the normal)?

A) It refracts at a sharp angle.
B) It undergoes total internal reflection.
C) It passes through without suffering any refraction

. D) It scatters in multiple directions.

Question 6: Which of the following equations correctly represents Snell's Law?
A) ny / sin(0,) = n; / sin(0;)

B) n, sin(0,) = n; sin(0,)

C) n; sin(0,) = n, sin(0,)

D) n, + n; = sin(0,) + sin(0.)

Answer: B) n; sin(6;) = n2 sin(6,)

Which determines the angle of refraction between two mediums?
A) index of refraction

B) index of reflection

C) index of dispersion

D) index of rotation

Applications of Refraction in Astronomy:

Q: Explain: Why does the moon appear red during a lunar eclipse, even
though the Earth is blocking the sun's light from the moon?

A: This is due to the refraction of light through the layers of the Earth's atmosphere,
which bends it towards the moon. The atmosphere scatters most of the blue and green
light, so the red light, which is refracted and then reflected from the moon back to Earth,
makes the moon appear red.

AR (8 (uadd) £ g aal gl ¥ ¢ e af ) e gl Ala e (P& jaall) Gallly jall) el 1l

plite Culdl o (g gadl LSRN Jary Cua el oladly U el (g gl LA il (PIA ¢ gl eSS s 1
Joaal gaud (ol N A uSady 090 s Mg all) jan) (gl i A ¢ puad¥ g (35500 ¢ sl
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Refraction and Lenses

/

« When light travels from a vacuum into a medium with a refractive index

n, it interacts with the atoms, causing its speed to decrease and its
wavelength to decrease, while the frequency of the light remains
constant.

| o
S,

y
I g

=

« Snell's law can be written in other forms as follows:

n, _5*..11‘1e‘33'2 Y, _)LZ

—

—

n, sing, v, A

. Definition of the Index of Refraction: It is the ratio (or the result of dividing) the
speed of light in a vacuum to the speed of light in the medium.

What is the speed of light in chloroform (n = 1.51)?

. Vohamed atef d@) 3



Refraction and Lenses

Multiple-Choice Questions

When light travels from a vacuum into a denser medium (like glass or water),
which of its properties remains constant?

A) Speed

B) Wavelength

C) Frequency

D) Angle of refraction

How is the index of refraction (n) defined?

A) The ratio of the speed of light in the medium to the speed of light in a vacuum (v / c).
B) The ratio of the speed of light in a vacuum to the speed of light in the medium (c / v).

C) The product of the speed of light in a vacuum and the speed of light in the medium (c * v).
D) The difference between the speed of light in a vacuum and the speed of light in the
medium (c - v).

If the speed of light in a vacuum is c and its speed in a certain medium is v,
what happens to the wavelength of the light (1) when it enters that medium?

A) It increases by a factor of n.
B) It remains the same.
C) It decreases by a factor of n (i.e., \_medium = 1/ n).

D) It becomes zero.

Which of the following is an alternative and correct way to write Snell's Law,
relating the indices of refraction (n) to the velocities (v) in two different media?

A)n;/ny;=vi /v,
B)n,/ny=v; /v,y

C)nl*V1=n2*V2

D)n;+v,=n,+v,

. Vohamed atef @ d@) 9



Refraction and Lenses

/

When a light ray is incident from a medium with a higher refractive index (n,) to a medium
with a lower refractive index (n.), the light ray refracts away from the normal. (See ray 1).

1isa (A guall Eladd) jusShy ¢ ()8 el Jalan 53 oy ) () 81 Sl Jalra g3 oy (3o (A i flad Ly Ladic
(1 gledd) ki) ,alal) aganll oo
By gradually increasing the angle of incidence, the angle of refraction increases until the

refracted ray skims perfectly along the boundary between the two media (ray 2). The angle
of incidence at this point is called the "Critical Angle" (ray 3).

gl Cyaa gl oy Jualil) Ay ahtia) o Lalad puaial) S lall (el gin SN A 0) 5 205 i 5 o gl g0 5 5035 e
(3 Bl " o) Ay gl 301 AdaBll) 038 die Ja ghuad) A ) e (2
If the angle of incidence exceeds the critical angle, the light ray is completely reflected at the
boundary back into the medium with the higher refractive index (ray 4). This is called " Total
Internal Reflection”

s Jalra g3 ol ) 1dile Jualdl) aad) sic JalSly (uSady (4 guall £ladd) i cda jad) Ay g) 31 Ja ghd) Ay g) 3 3 gl 13
M AR S (eI e La 138 g (4 Sladdl) )

Separating Surface

%)

Total Internal
Reflection

. {5
_ Sin Oc =7~
Important Definitions: 1

light souvrce

1. The Critical Angle: It is the angle of incidence at which the refracted ray travels
along the boundary between the two media (i.e., the angle of refraction is 90 degrees).

2. Total Internal Reflection: It is the reflection of light in the medium with the higher
refractive index when it is incident at an angle greater than the critical angle on the

boundary with a medium of lower refractive index.

7. Nohamed atef (_',@) 10



Refraction and Lenses

Calculating the Critical Angle Between Two medium

Using Snell's law in the case of the critical angle, we find that: n, sin(6c) = n, sin(90°),
from which we can calculate the critical angle.

n;
sin(0c) = —
ny
Law of the Critical Angle: "The sine of the critical angle is equal to the refractive index of
the medium of refraction divided by the refractive index of the medium of incidence."

Phenomena that Occur Due to Total Internal Reflection

1. Objects at the bottom of a swimming pool appear inverted to an observer inside the
water looking up at the water's surface, due to the total internal reflection of light at
the boundary.

S Gy A3 g plal) prha oY AT wie plall JA1a 3 g gall UL Aol 4y glia daluad) 4S 43 £18 L8 52 52 gal) aleal) o
el 2 s ¢ gall a1 S
2. Objects at the bottom of the water may disappear from the view of an observer
outside the water, because the light coming from the object in the water is reflected
back into the water by total internal reflection before it can reach the eye.

) s A B e usady slall B aadl (e 38 £ gual) oY colal) 7 A 3 g gall Gl pal) SR Ce plall BB B3 g gall alua) 545 B
Ol N Jsash e o8y o Jd AR A (ulSa ) Jady slal) JAN

Applications of Total Internal Reflection

« Optical Fibers: These are fibers used to transmit light over long distances without
losing its intensity. Light enters from a source at one end of the optical fiber at an
angle greater than the critical angle, so it undergoes total internal reflection. This
process is repeated many times until it reaches the other end.

Q98 AL gha cildlial ;M\Memgﬂ:d\ @:aﬂ)@\ il

_-n, (Cladding)

cilll Bk aa) e jhaa e g gudll Ay ASad S8 ¢
padd daal) dygl 3l e Sl dyg)a g sl
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Refraction and Lenses

« Explain: One of the advantages of using optical fibers is that the light maintains its
intensity over the entire distance it travels, no matter how long.

o "Because the light is transmitted via total internal reflection, none of the light
energy is lost through refraction out of the fiber."

Dispersion (Analysis) of Light
It is the splitting of white light into the colors of the spectrum when it passes through a glass
prism.

Explanation of Light Dispersion: Each color of the spectrum has a specific wavelength and
frequency, which causes it to interact with the glass differently. This leads to a difference in
the speed of the different colors of the spectrum through the glass, and therefore each color

has its own specific index of refraction.

White light

Deviation of light Vv

Explain: Violet (light) is the color of the spectrum that refracts the most, while
red is the color that refracts the least during the dispersion of white light in a
glass prism.

A: Because the speed of violet light is the slowest through the glass, or (because the
frequency of violet light is the highest among the colors of the spectrum), or (because the
wavelength of violet light is the shortest among the colors of the spectrum).

7. Nohamed atef @ (_',@) 12




Refraction and Lenses

Rainbow (Arc of Rain):

Q: How is a rainbow formed?

1. When sunlight falls on raindrops, each color refracts at a different angle due to the
difference in their wavelengths or frequencies.

Jg1aa 55 g Ao gl Lgd) gl CADIEAY 1 da0 (AlNAe el A gl Jn 088 JS ey ¢ haal) il plaB o ueadd) £ guda Jaloy Ladic

2. Total internal reflection occurs for a portion of the refracted light on the back surface
of the raindrop.

Bkl AR mlad) o jusiall o gaall (o g jad AR S (ulSes) sy

3. As the light exits the raindrop, it refracts again, which increases the dispersion,
producing a full spectrum from each raindrop.

o e Bk IS e Sals Uit Liitia (i) (58 (ha 3o Laa s a1 8 pa ey Bkl (e g gulall 7 g8 A

4. The observer sees only one color (one wavelength) from each raindrop due to the
relative positions of the sun, the raindrop, and the observer.

o) pall 5 8 ) g uadtdl Apacail) @B gal) usess shaa 3 8 (IS (ha (2819 o g4 i) S 13 g Uigl el 5

5. Due to the presence of many raindrops, a complete spectrum reaches the eye in the
form of a rainbow, and this is caused by the mist/spray.

WY Gy lld g oz 8 g J8d o Gl ) JalS b uaay « plaal) ) jhad (e Sl 8 g gl ) S
Explain the following:

The appearance of a second rainbow next to the first one, with faint and
inverted colors.du Saa g 438 ) gl (Jg¥) Gugll) uilag 7 8 (usd el

A: This is due to the reflection of light rays twice inside the water droplet (double internal
reflection).(z 525« (4312 (IS (ulSail) slal) 8 k8 JANa ¢y ja 5 gudall A GalSad) Gapnny 130

The observer sees the rainbow as having only one color from each raindrop,
despite it producing a full spectrum.

Sl Ui i gl (g a1 o ¢ plaa B b JS (e Jath |2a) g Ui gt ) yalf (5
A: This is due to the relative positions of the sun, the raindrop, and the observer.

¥ Nohamed atef @ ﬁ@)
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Refraction.and Lenses

Sunlight falls
on water droplets.

e'wavelength of light

the observer sees depends
on the position of the
reflecting water droplet.

Light with a wavelength of 650 nm falls on a piece of quartz that has a
refractive index of n = 1.458. Calculate:

1. The speed of light in the quartz.

2. The wavelength of the light in the quartz.

3. The frequency of the light in that material.

If the speed of light in transparent plastic is 1.9 x 10 m/s, and a ray of light is
incident on the plastic at an angle of 22°, what is the angle at which the ray refracts?
g0 A Lad cda y0 22 A9l 3 iadll) o Agud plad Jau g Al sia 108 X 1.9 A il diudly A ¢ gl de yu cuilS 1)
Bl gy oSz

7. Nohamed atef @ (_é/j? 14



Refraction.and Lenses

A thick plate of plastic (n=1.5) was used to make a fish tank. If light reflects off
a fish in the water and strikes the plastic plate at an angle of 35°, what is the
angle at which the light will exit into the air?

s By l,'-l.d\géas.m.u&a & gaal) (uSal) 1) N=1.5). o_tusd) Jalra (il w%ucje\éaﬁuhﬁuu\ L,ap@fa
$1560) (o) 5 9l Wgs @ Au A A3 (A Lad A 2 35 Ay )y i) o

Calculate the critical angle at the common interface between diamond and air,
knowing that the refractive index of diamond is 2.42.

2.42 & il il Jalaa b Lo <o) gl g (bl e Jualdll ol die A adl 4 9) 3 quaa)

Calculate the critical angle when light travels from glass with a refractive index
of n=1.52 to water, which has a refractive index of n=1.33.

n=1.33.0_Lus Jalaa sla ) =152 ol Jalaa glaj (1o & gedal) Jiilh Latie da all 43930 qua

If the critical angle at the boundary between diamond and air is 24.4°, calculate
the angle of refraction in the air if the angle of incidence at the boundary is 20°.

A9l cuils 13 ) o4l A LS Ayg) ) uuald da 0 24,4 (A 5159 (ebal) G Jualdll aal) die A ) Ay gl 1 s 1)
F2320 (A Jaldll aal) e o i)
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Refraction.and Lenses

Choose the correct answer for each of the following:

1. Optical fibers are a technical application of the phenomenon of:
a- Total Internal Reflection

b- Refraction

c- Polarization

d- Interference

2. Jawad stands at the edge of a pond full of water and looks at a lit lamp in
the middle of the pond. However, he cannot see the lamp despite his

repeated attempts. This is due to the phenomenon of: )%%
Diffraction .
b- Refraction

cC o
1 1

c- Polarization

(o]
1

d
3. The red color of the moon during its eclipse phase is due to the
phenomenon of:

d- Total Internal Reflection

a- Reflection
b- Refraction
c- Interference

d- Diffraction

4. If the speed of light in diamond is [missing value], then what is the
refractive index of diamond?

a- 0.0422
b- 0.413

c-1.24

d- 2.42

.V ohamed atef @ (_',@) 16



Refraction and Lenses

The figure below represents light rays emitted from a luminous source located
in water. If you know that the refractive index of light in water is n2.

Calculate the following:

1. The refractive index of light in water,

if the value of angle 6 = 48.75°. 1.33

2. The value of angle .50

3. The value of angle . 40.62

4. The speed of light waves in water

If the critical angle between a certain type of glass and air is 41°, then calculate:

1. The refractive index of this type of glass.

2. The critical angle if this glass is immersed in water, knowing that the refractive index

of water is 1.33.

.V ohamed atef @ (_',@) 17




Refraction and Lenses

Explain the following:
Seeing an image of the sun completely above the horizon even though it has actually set.
Answer: Due to the refraction of light rays in the atmosphere.

Despite the refraction of sunlight as it passes through the atmosphere, it does not disperse
into a spectrum.

Answer: Because the speed of different colors of light in air is equal.
You cannot see a rainbow in the sky to the south if you are in the Northern Hemisphere.

Answer: Because a rainbow can only be seen if light rays fall from behind you at an angle not
exceeding 42° with the horizon, and this cannot happen when you look south from your

location in the Northern Hemisphere.

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 (6;) and (6,.) ?

O Jualdl) gl e s gac i guin Lo s
Log Sl lalaay ailise (il (phans g
(n, > n;) &=
o 400N Ay I fnal) gf @llal)oda 3
$ (6, ) SN 5 (8;) Lasindl Lyl ) o 4831

6, >0, 9, <8,

6, =06, =90.0°

[+]

9, =6, =0.0

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

nglass = Nair

e gezall JET st uSiall g ladll Gy 13l
E\_ﬁ.‘)ﬂ Cpa oalad ?3 scle‘).“ ‘_Tl:l C—'I},@J'l %)

So Al B e el sel) )
no,>n,,

it refracts away and then
toward the normal

it refracts toward and then
toward the normal

it refracts toward and then
away from the normal

it refracts away and then
away from the normal
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Refraction and Lenses

What occurs to a light ray, when it falls
at an incidence angle of (50.0") from

water to air?
(nwa.te'r = 1.33 y Ngir = 1'0)

Cye Jaia Lanie |5 guall ladill Ghosy 13le
€(50.00) &3 15l S Ll
(nau - 1.33 ,?’lcbﬁ — 1.0)

Refracts along the boundary
Reflects internally 1n total
Refracts in air by an angle
less than ( 50°)

Refracts in air by an angle
greater than ( 50°)

dualal) mhanall Ly ) 0 juSiy
Ll LS LK) uSady
sl e sed) (B sy
(50°) & J8)
Ayl 0 el sel) B uShy
(50°) oo S

As shown in the

figure, a light beam
travels from air to a m
selected medium. H.3

According to the
table, what kind of

» LS Ay
JE A e 5

(33 5l J gaally L
Cardiieal) Jau gll g5le

........................................................................................

Ethanol

Water

7. Nohamed atef
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Refraction and Lenses

What quantity do we get when dand aie Lgle Joass ll daasli Lo

dividing the speed of light in a vacuum 3 4ic ju e 158 & ¢ sl de u

by the speed of light in a medium? € dauiy

the index of refraction of the medium dass )l LSS Jalae
1
the critical angle SESN EEP B
the wavelength of the light in the medium bugh e pall o .l Jghll
d. - -
the frequency of the light in the medium dasigl) 3 ¢ gazall 22 5

What is the critical angle of a light beam passed from a medium (n=1.8) to a
medium (n=1.4)?

18 90 51 36

According to the table. Which of the following can not be an example of the
total internal reflection?

Medium Vacuum Air Water|Ethanol [Float Glass |Quartz |Flint Glass |Diamond

Index of Refraction

() 1.00 1.00031.33 136 |1.52 1.54 1.62 2.42
n

When light passed from diamond into float glass| Jsiadl zla 3l ) (el (e ¢ gazall Jaihy Lanie

When light passed from water into vacuum g1 A elall (e ¢ guzall Jaiy Laxic

When light passed from quartz into air e)sedl (N 1S (e g guiall Jai Larie

Za ol I sl (e o guiall oy Laxie
&) gall

Total internal reflection only occurs if the light ray travels from a medium with a higher

When light passed from ethanol into flint glass

refractive index to a medium with a lower refractive index.

. Vohamed atef @ d@)
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Refraction and Lenses

The mirage effect is an application of .......cccevveecrreccsrveccraees .

total internal reflection ISl Jslall (ulSasY)

specular reflection alaiiall pulSany)

light dispersion ¢ guall CHLES

diffuse reflection | Liiall e (dSas)

When a light ray passes from a less optically dense medium to a more optically

dense medium, what happens to it?

4 Caday 1 3ad (i gud ABUS o Jag ) A gads ABUS JB) o g (a0 (A g £l SR Ladic

angle P in the diagram represents

' Y
What is the angle of
incidence at which the
refracted light ray lies along
the boundary of the two
mediums called?

7. Nohamed atef

Jde pull Jaig o liadl 3gemll ;e 1umy glaidl =iy .2
.The ray bends away from the normal, and the speed decreases

e pall 313305 plaall sgandl e sy gloddl oyaiy b
.The ray bends away from the normal, and the speed increases

Al 51355 pliall el g2 gladdl =iy
.The ray bends toward the normal, and the speed increases

e pull Jaig plaall sgenll g2 gleidl oy d
The ray bends toward the normal, and the speed decreases

(bgaw bgly) a. Incident Angles
(,Lwsil b gly) b. Refraction Angles
(d>)=> Lgl;) c. Critical Angles
(B=il b gl;) d. Reflection Angles

Al e 3l 13l
Waie iy Al dagiul
e ks gl plad
O naldl] el
¢ Colana gl

(bgaw bglj) a. Incident Angles

() Lwsil L gly) b. Refraction Angles

(d>)> bgl;) c. Critical Angles

(o B=il gl;) d. Reflection Angles

N L@? 21



light ray?

Figure 29 depicts a ray of light traveling from air into several mediums. Rank
the mediums according to index of refraction from greatest to least. Specifically

Saiall p gl plad ds yud Eiday 1 (pudal rha (A gud Pladi adlanay Ladic

Refraction.and Lenses

A light ray hits a smooth surface, what happens to the speed of the reflected

The speed increases de yudl ol

The speed decreases de yul) Ju

The speed remains the same » WS i de yull
The speed increases then decreases/Jii i de judl ol i

indicate any ties.

DS Cra LS Jalra e Jalag W) oy abeagl Bas 1) o) sgdl (e JEIL £ gua £ladi 29 JSE) uda g
g (o
g o) ghaad O g b s (g il g L )

C>D>B=>A

A ray of light strikes the interface between two media with different refractive
indices (n; > n;), where n, is the refractive index of the medium the ray enters,

and n; is the refractive index of the medium it comes from. What is the correct
mathematical relationship between the angle of incidence (6;) and the angle of

refraction (0,)?

JAnr‘i\ga‘(nr>ni)MJMSS\dAMQ§§ﬁiAQ¢§MCgMJQﬁdmm?ch«d?ulagdwgiﬂ&um*
daly ) &M\LA_MA&M@M\ b gl Ll Jalaa gan; g cpladdl 4d) JAy A T gl L) Jalaa
S Ay gl 39 (0y) Jashadd) )5 Oy Aaganall
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