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1

a3l g ¢ pucal) A8 pud e 1la cplall ) ¢ 5¢d) O £ pacall JEIL Ladic
When light travels from air to water, what happens to the speed of light and the

frequency?
313 3 Laadls Ji Laadis
both increase both decrease
330 23 51l g A5l de ) culh 23 3l g S5 ds

The speed is constant and the frequency
increases.

The speed decreases and the frequency
is constant

2

Sl Jshall itan 13 cpladl ) £ gl O & pual) JEi Ladis

When light travels from air to water, what happens to the wavelength?

sdudal Sy Y 313 3 b Ja
Undeterminable Increases Constant Decreases

2

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 (8;) and (6,.) ?

O Jaalil) mhadll e Lo g gun prlad ot
Lage Ll Lalo oy ualide dlads (adas
(n, >n;) &
e’ A Zpaly 5l anall gl callalloda 3
$ (6, ))SN1 5 (0;) bsiadd) sy ) (o Akl

9, <6,

6, >0,

6; =6, =0.0

6; =6, =90.0

4
fasana Akl cldslall L_gi
n,sin@; = n,sin 0, n,;sin 0, = n,sin 6,
ﬁ_sinﬂl ﬁ_sinﬂz
n, sinb, n, sin@,
aSiles lla ¢y U gpouls ¥ 8 Al b b ghad 5L
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A beam of light in air(n=1) hits a sheet c8 Ao m=1) £15¢d a5 sl (o dada haid
of float glass (n=1.52) at an angle of 30.0° g (n=1.52) Jshaal glajl o

30.0°.

What is the angle of refraction of the Tp guall pladi JluSil Ay g) ; Lad
light ray?

6
The adjacent figure shows a ray of light by 2o s g plad glaall JSU) g
passing through a transparent medium. Gl
If the refractive index of air is (n=1.0) :
Calculate the refractive index of the (0=1.0) £ 53 LSl Jalaa (S 1)
transparent medium? Tl Ja gl eSS Jalaa Gamsa|
1.00 11.33 1.00 11.33
" Air (n=1)
P
\
4a°
Transparent medium
| SRR Nty
7
As light travels from air (n=1) into 48 clall ) (n=1)s1 58 O 5 gudal) Ji Ladis
water(n=1.33), the angle of refraction is W ldia JLusSi) 4y gl 3y(n=1.33) slall Ja1 dddy
25.0° to the normal. akial) 3 gand) ) dsilli25.0 ©
Find the angle of incidence. S5 2 b Ayl
aSiles lla ¢y U gpouls ¥ 9 Al b B gl 5L
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Light travels from air into another
medium. The angle of incidence is 45.0°
and the angle of refraction is 27.7°.
What is the other medium?

L g ) 33 AT Jae g ) £ 5gd) O 5 gl SR
b gl (B LS A g) 59 45.0 (5 5ei £) 94 B
$AY gl La 27,7 AV

Vacuum 1.00
Air 1.0003*
Water 133
Ethanol 136
Float glass 152
Quartz 154
Flint glass 162
L Diamond 2.42 )

9

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

g2 9,5l Bala 8 & gl AS puu Al oS
¢ (n=1.51)

10

A ray of light traveling from air into
several mediums. Rank the mediums
according to index of refraction from

3 I ol sgd) (e JEL L gl el JSA) Jiay
SV G JhaSY) Sataad ida by o) i) s

Say)

greatest to least.

asiles el ¢ U gl Y 10

Ay 3 gk 58
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11

Explain why the Moon looks red during
a lunar eclipse.

T gudd) L) paal) G ollly sall) iy 13al 7=yl

12

A light beam moves from air to another
medium as shown in the figure.

Using the following table, what type of
medium is used?

9 LS Albuy ) £l o) Oa £ g plad Jaiy
JSl b i ga
Sadiusal) Jaau gll £ g La o ) gaad) Alaia¥ly

.L.ua_,.“ elall ,J;_JL_,_,‘)F] _')'j_)| _95]] \J‘u]
Medium Water Ethanol Quartz Diamond
LS Jalaa
| Index of refraction 1.33 1.36 1.54 2.42
13

The speed of light in clear plastic is
1.90x108 m/s. A ray of light strikes the
plastic at an angle of 22.0°. At

what angle is the ray refracted?

LAY AAuSLY) A ¢ gudl) A8

o (i@ pladi ki, 1.90 x 10  m/s
22.0° (5 kel & 9) 33 Cliiadll)

T ) i) A9l J)aGa La

asiles el ¢ U gl Y

1"

Ay 3 gk 58
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14

A light source is located 2.0 m below the
surface of a swimming pool and 1.5 m
from one edge of the pool, as shown in
the Figure. The pool is filled to the top
with water. At what angle does the light
reaching the edge of the pool leave the
water?

Does the light viewed from this angle
appear deeper or shallower than it is?

0a s i (12,0 MUS S ¢ g jhaa ady
LS cdabud) g2 ga dijh (41,5 m g Al
o) slally I glan agall (S g JSA) b pulaga sa
slall (ja o gual) g A Ay g) 3 iha La Al
el paga cijsb ) Juay Ladis

A Ade o Laalias JB) 5 S| agad) s JA
T4 g0 300 oda (ya 4) Rl die a8 gl

1.5m

15

What is the speed of light in the glass?

Tz s gl 4o i la

glass block

asiles el ¢ U gl Y 12

Ay 3 gk 58
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16

The ray of light shown in Figure enters
a 60°-60°-60° glass prism, n = 1.5.

a. Using Snell’s law of refraction,
determine the angle 6; to the nearest
degree.

b. Using elementary geometry,
determine the value of 6;’.

c. Determine 6,’.

@22 o9dia B JSAN (Al sall pladl) Jay
1.5 433be Jlusl) Jalaa g adia¥) (gildaia

B g3 angl « LS i 588 aladiul g
A B ) 4 i

L O Aad 33 Auigl) (53 pl il b

oy’ -“.‘Ji-c

Air Air
0, = 45° 60°
\ ~ P Q 2
= e
=
6 X0
nglass=15
\GOO Glass 600/

17

Which medium, A or B, in Figure has a

larger index of refraction? Explain.

Jalaa 3 JLil) A B SIA Oabasll (4 g
QA gy € S il

A B

asiles el ¢ U gl Y 13

Ay 3 gk 58
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18

pthall 3 gart] daailly (19.2°%) LA jlaha JuusSil A gh3a 0 8 s «Jsheta gla 281 A8 5 9 plad K
roald ((n=1.52) (5.9t gl 3 Jeail Jalra g ¢(1.0) 5.5 #1560 i) Jalaa &) Cuale 1)
A beam of light falls on a plate of polished glass and passes through the glass at an
angle of refraction of (19.2°) relative to the normal. If you know that the refractive
index of air is (1.0) and the refractive index of glass is (n=1.52).
S50 B g gl pladidaghu dg) 3 2240 (a
a- Find the angle of incidence of the light ray in the air.

ZLo B sl 4 ju cuaal (b
b- Calculate the speed of light in glass.

19

A ray of light passes through a window. TN TATIE
Which path does it take? e ldl) dSlow s Jlass gl

air glass air AB
A

/ ¢
0 B

71 C

aile s il cpa Ugoudi ¥ 14 Al 5ub b ghad 58
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_A\JJJ T\ 1

?) faa il g
When llght travels frtfm ai
frequency?

N
;M‘@Mu.&m Jala celal) u.“ G'IJGJ\LF;M!‘_EIHLAJ&
r to water, what happens to the speed of light and the

34 3 LaadS
both increase

Ja Laadis
both decrease

3 33l g Al ds )
The speed is constant and the frequency
increases.

et 3308 0 S A5 el
The speed decreases and the frequency
is constant

2

S sall Jahall Giany 1ia colal) ) ¢ ggdl (¢ gudal) L Lanic

When light travels from air to water, what happens to the wavelength?

odudad Sas Y

Ad <l Jhe
Undeterminable Increases Constant Decreases
3

A light beam falls perpendicular to a
surface that separates two transparent
mediums; their refractive indices differ.

L Assume (n, > n;) (N > n;) ==
‘ _ couy - oy o s 2l Ay ) IR
In this case, which of the following formulas = "‘--'J\_ﬂ gy )h‘ gall g1 A "‘is_!a
i ; y S ¢ Y Laaan ; - “ b g o B |
4 describes the relationship between incidence| ° (6r) sy (8;) o gl (gl ) (o 483
and refraction angles (6;) and (6,.) ?
Q

o Jaalill sl e 1 gar 5 guin Lo s

8, =0, = 0.0

6; =6, =90.0°

4
Slasaa Ll cldNal) (591
n,sin @, = n,sin 6, nysin 0, = n,sin 6,
n, sin6, e  min®,
n, siné, n, sin@
n,snd, =N,sin S, 0, Sin 6a
0. g\ng,

aSiles lla ¢y U gpouls ¥ 15 Al b B gl 5L
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5

A beam of light in air(n=1) hits a sheet

of float glass (n=1.52) at an angle of
30.0°.
What is the angle of refraction of the

zH T m=1) $s¢d (a5 pll Oa daja Jadud
30.0° 491 (n=1.52) Jsiaall zla 3l (e
T guaall plad JLuil Ay o) Lad

light ray?
)
Ve X
3

7=

n=\52 n

-
-

GL:QM‘<

T\&S'\T\G) =0,80N02

nsin e, )- siﬁ‘(”s"“@a)zl _
N2 - \-52

6

The adjacent figure shows a ray of light
passing through a transparent medium.
If the refractive index of air is (n=1.0)
Calculate the refractive index of the

transparent medium?

by 2 s g plad el JSU) g
e

(0=1.0) &) ¢ LS Jalaa S 13|

LAY Jau gl L) Jalaa ansa

1.00 @D 1.62 2.42
S\, - . :
qo""v\' Airt‘)\.::J\ “\ %\T\e\ = “ 2 > N e‘b
4&‘“1 L
- N, - nesnb, Yx %\Y\Cél) 1.3
| Nes? HX:D Sin (42)
Rs—bt?»
Transparent medium
7

As light travels from air (n=1) into
water(n=1.33), the angle of refraction is
25.0° to the normal.

Find the angle of incidence.

ald elall J) (n=1)s) 58 (& gucal) JELL Lanic
L _laka LSl 4 g 33(n=1.33) slall Jils 3L
aliall 3 gand) I daaill25.0

£1560) (A Ada g Ay g) ) 2

b \Q—Q W, 6, = M 5in Oz
)4 - r 'n

<) - s @ -\ 133 &iIn(29)
i By- =i (eS8 ) | ot (122 2R
CER N .

L=\

97: B\ = 2 U
aile s Flla cpa Ugouds ¥ 16 Al 50 b gha 5LB
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a5y
/\,Q{l

8

=\

Light travels from air into another
medium. The angle of incidence is 45.0°
and the angle of refraction is 27.7°.

b ghu A g1 50 AT Jag ) gj@mg‘;,mwm
b gl (A i) A g) 5 45.0 (s g Mx-“ i

What is the other medium? N =9 AY gl La 27 7 AV
g metiom |0 | N, sNnO, = N, SN,
Vacuum 1.00
Air 1.0003" 0, Sin O \
Water 133 (\Z = -
Ethanol 136 2N,
(i ;
Quartz 154 \{\1: \ KS\WQ 5> - \_61
Flint glass 162 s\ ('Z'T{-—'{')
_ Diamond 242 5
9

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

‘:JJ:"JJ}\SJ'I 54&@93&‘&9‘)\3@95‘:5

¢ (n=1.51)
C C 2x\0° g
"= _= - V89 xlowm|s
J V= T 5
10

A ray of light traveling from air into
several mediums. Rank the mediums
according to index of refraction from

b3 ) ol sgdl (e JE L puda o ladi JSA) Jia
SV O Sl Jalral Wada Jabea oY1 i) sl g

greatest to least. S )

Bz>6p> b A
&> 05> Bp> L e
Ne >N D >flg > A

asiles el ¢ U gl Y

17 Al b b gl 5L
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11

Explain why the Moon looks red during
a lunar eclipse.

T guudd) g L1 yaal) ¢ sl B ek 1Al 7 il

- Gt (a3 i) 2 3 0 30Ly)

55 Gl oD ALY me, )\ L)

d}\

2\
12

A light beam moves from air to another
medium as shown in the figure.

Using the following table, what type of
medium is used?

9 LS Albuy ) £l o) Oa £ g plad Jaiy

JSl b i ga

Sadiusal) Jaau gll £ g La o ) gaad) Alaia¥ly
=9 —

=)

W, =md, = N 8nO,

‘;{"_.l N, - Y\, 2\WNEG,
; SN0,
ne=_ \xsin(z0) 133
sin(22)
L 5l / elall \ 35y 55 5SH )
Medium Water Ethanol Quartz Diamond
Indé;“j: :e%r‘z:ion W 1.36 1.54 2.42

13

The speed of light in clear plastic is
1.90x108 m/s. A ray of light strikes the
plastic at an angle of 22.0°. At

LAY dlaustl) il pall de
o (i@ pladi ki, 1.90 x 10  m/s
22.0° (5 kel & 9) 33 Cliiadll)

what an$le is the ray refracted? T ludd) L) dygl) J)ata La
~ S
“\’\ W S\ R =W )
P o NS N0y
o w8 =nd)
"V;\,‘{o‘ﬁ\b'twb \.%%x |o 2N 0,
6‘7.5 M
aSiles s ca U goutt ¥ ,19 \-Q0 S'\t\(u)) Al 5 o gha 38
S, = SN =\3.3°

3
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14

A light source is located 2.0 m below the
surface of a swimming pool and 1.5 m
from one edge of the pool, as shown in
the Figure. The pool is filled to the top
with water. At what angle does the light
reaching the edge of the pool leave the
water?

Does the light viewed from this angle
appear deeper or shallower than it is?

A Tl (2.0 MU S ¢ g s pdy
LS cdabud) g2 ga dijh (41,5 m g Al
o slally Ig slas (agal) (IS g JS A pdasa 52
plall (o £ gudal) 7 93 gl M Lo diad
haludl o25a b ) day Lasis

A als s Ly ) S o2 gad) gdu Ja

NP Ny =) o *-‘4-1,3?113& O Al) ) die a8 gl
f s -\( 1.5 _ =3
Nnz-1.23 9] = —\:0’/\' 2|5\\ ) _:l-
4SS By
om T 0, S 8, =1, sin 6.

Al .22 sin -\ 8inB.
. 33 8in(33)
Wi o (L2 sin(9) 5 _ a3
- N )=
L NE i ‘EW\ ). @L - 8\ \
g Sl
Hom 6 = Ll
X (-5 _ \ L
tam(532) = X %= 1-13mg
I=5m 15
What is the speed of light in the glass? T Sl de pula
MLP 3 N, sin O
55° - 2xle 'm\,s -— -
\\ V=3 NN a0,
~7 —glass block
: L ,
222 211 o<6 _ >in <§5)
N2 Si@&)

\V2=-1.99 Mog N\S

asiles el ¢ U gl Y

19

Ay 3 gk 58
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16

The ray of light shown in Figure enters
a 60°-60°-60° glass prism, n = 1.5.

a. Using Snell’s law of refraction,
determine the angle 6; to the nearest
degree.

b. Using elementary geometry,

A Lgdia b JSE A gall pladd) Jay
1.5 433be Jlusl) Jalaa g adia¥) (gildaia

s &) gl SBU Jiu ¢ 988 aladiuly a
A B ) 4 i

determine the value of 6;°. o . 0148 Jia duudig) (il aladiul b
c. Determine @2« Go Y= \go PL
A PQR 8.+0,) LY =\& il
' ! @ X e

Glass

60° /

\ e
Y @ e

e, 0\, e O < N\ S\ G- D58

1.5 e (32)= VX snEr

N, <M e‘ = \, 8(1{\91

\ "an(LI-S) - 1.5 sind.

_\< " SW\Q}E))

8.z 530

17

Which medium, A or B, in Figure has a

larger index of refraction? Explain.

Jalaa 3 JLil) A B SIA Oabasll (4 g
QA gy € S il

: \
sin O o ——
x : N > Mg
aSiles lla ¢y U gpouls ¥ 20 Al b B gl 5L
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18
pthall 3 gart] daaills (19.2°%) LA laha JuusSil dugh a0 8 s «Jsheta gla) 281 A8 5 9 plad B
roald ((n=1.52) (5.9t gl 3 Jeail Jalra g ¢(1.0) 5.5 #1560 i) Jalaa &) Cuale 1)
A beam of light falls on a plate of polished glass and passes through the glass at an
angle of refraction of (19.2°) relative to the normal. If you know that the refractive
index of air is (1.0) and the refractive index of glass is (n=1.52).
S50 B g gl pladidaghu dg) 3 22l (c

a- Find the angle of incidence of the light ray in the air.

¢ X, 8‘“6; = N2, S\ O+
\ 8 _ &'v\"\ N, sine,
>€‘D\=\) By= & ( o™ )
bz A c2sin(l92
nz\-52 5 “20 9\ — s ( \-5 \ )3
9[ = 300

ZLo B sl A ju qual (d
b- Calculate the speed of light in glass.

P 3
\< _S_ \J = C - %o = \.971 xl0 W\[
- \J - N \-52
19
A ray of light passes through a window. sdiial) JS 8
Which path does it take? e ldl) dSlow s Jlass gl
=1
j A N
air glass air
BT A
c
// DA %
©
D
aile s il cpa Ugoudi ¥ 21 Al 50 b gha 5LB
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