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What happens to the speed and frequency of a light ray when it passes from air into
water?
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Light passes into a glass block. Which is the angle of refraction?
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A li-ght beam in air hits a sheet of crown glass at an angle of 30.0°. At what angle is the
light beam refracted?
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A laser beam in air is incident upon ethanol at an angle of incidence of 37.0°. What is the
angle of refraction?
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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?
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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?
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Three rays of light are incident on the boundary between a glass block and air. The
- | angles of incidence are different.What is the possible critical angle for light in the
glass?
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. Aray of light traveling from air into 33 ) gl ogd) Oa JEL L guda o lah JSG) Jiay
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([£=9="7%. several mediums. Rank the mediums ) - N Gids abee 31 o3 i
158  according to index of refraction from PGSR G il My

greatest to least. S )
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As the refractive index of the g guall A8 pu (8 LS Jalaa 31 LS
medium increases, the speed of light:

A. increases

B. decreases

C. remains constant

D. is related to the change in frequency
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fVhat is the critical angle of a light beam passed from a medium (n=1.8) to a medium (n=1.4)?
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=) 0 36.9°
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Refracted far away the normal Refracted to the normal

ol lues = A _ — S
It emerges tangent to the surface Total internal reflection
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When light travels from air to water, what happens to the speed of light and the
frequency?

313 s Laa SIS Jis Laadis

both increase both decrease
313 53 33 53 g ALl As ) Cald 33 30 g Ji5 A )

The speed is constant and the frequency | The speed decreases and the frequency

increases. is constant
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When light travels from air to water, what happens to the wavelength?

pdudal (S Y 33 Culd Ju

Undeterminable Increases Constant Decreases

Aliqghtbifamfallspggggggiﬂlgma Ot Jealill mladl e Lsger 5 guia plad L
surface that separates two transparent . R o AR
mediums:; their refractive indices differ. o JusSil o (pilidha i (s

Assume (n, > ny) (n, > n;) <=

In this case, which of the following formulas " "'""‘“""‘-‘j""h :‘*"""HJI: L"—’“_""]t ,,;:‘ ‘#‘"‘h ‘:‘ &
describes the relationship between incidence| *(Fr)si¥ly (6;) Josiudt ()5 (e 48301
and refraction angles (8;) and (6,)?

6; < 6, 6; > 0,
6; = 6, = 0.0 0; = 6, = 90.0°

. &30l A2y 39335
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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?

bug s& s paplad glaall JSA) rua g
(n=1.0) &) 5¢3) sl Jalaa CAS 13)
SLAAAY Jau o) i) Jalaa cansa)

'1.00 1.33

1.33

Air (n=1)
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A light beam moves from air to another
medium as shown in the figure.

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

38 LS Al hug ) gl ggd) Oa g g plad Jiih
JS) A el ga
Tadiducal) o gll £ 93 La ¢ ) J gaad) Aadul

A
das 5l J Ay
Medium Ethanol

‘_).-Ln]l

Diamond

LS Jalas 136
Index of refraction |

2.42
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A light beam moves from air to another
medium as shown in the figure.

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

38 LS Al hug ) gl ggd) Oa g g plad Jiih
JS) A el ga
Tadiducal) o gll £ 93 La ¢ ) J gaad) Aadul

A
das 5l J Ay
Medium Ethanol

‘_).-Ln]l

Diamond

LS Jalas 136
Index of refraction |

2.42
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A ray of light passes through a window.
Which path does it take?

sdilall JEl) A
fpladdl ASlw s Jlsa s/

air

glass

Z
%.,

Which medium, A or B, in Figure has a

larger index of refraction? Explain.

Jalaa A1 JS20) A B SIA abaagh G4 g
tﬂﬁeﬁ:?)._ﬂ'lm
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What happens to the refracted ¢ goall JUES e il g lalll Cuaay 13le
beam when light passes through air ol (e o3l 3 imla 1 M el gedl (e

to glass and then back to air? €5 a5 e el ggdt I

dla e il o3 aliall 3 gand) (6 laadia puals

Refracts away from the normal then rtnward it

e |M0aa pualy a5 alial) 3 ganl) O laataa el

Refracts away from the normal then away from it
dda b lha puals o3 pliall 3 gand) 06 L jila el

Refracts toward the normal then toward it

dda | iise ey o aliall 3 ganl) (8 L e iy

Refracts toward the normal then away from it

ngiass > Ngir

Is there a critical angle for light traveling gl Ga Jiiidl ¢ gall da o 4yl 22 95 JA

from glass to water? From water to glass? isla) 7 4 Spla i ) elall (el Telall )

Explain your answer. Nyater = 1.33 ,Ngpas = 1.52
Nyarer = 1.33 »Nglass = 1.52

o o
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Which path of the light ray PQ is correct sLial JS&N A PQ gladll paua a5
in the figure below when it travels from Tl ogdl ) slall Ga JEoh Ladic
water to air?

POU POV POW

Alr (m=1)

@adal eiae ygiss
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Based on the following table: In which
of the following cases cannot total
internal reflection occur?

Al ca) Ga (o) (B 0 AN Jgaadl e 1alae)
S ARl S ulSaly) Sadan 0 (S Y

Medium
Yacuum
Al

Wator

Ethanol

et e )

Jsiaall plall ) patall (e
From diamond to polished glass

g1l A elall Ha

From water to vacuum

#1365 580 G

From quartz to air

A sall g3 A J$ET
From ethanol to flint glass




8yi3al
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(n=)slad J (n=1.52 )z O ¢ gl Jii Ladie a1l S ulSadSU Ao al) 4 g) 31 La

¥1.33

What is the critical angle for total internal reflection when light travels from glass

(n = 1.52) to water (n = 1.33)?

48.8" 29.0°

61.0° 41.2°

What happens to a light ray when it
travels from water (n=1.33) into air
(n=1) at an angle of incidence of 50°?

plall (o Jalws Ladie i gual) g ladll Siaay 13l
¥ 500 hsiudig s (n=1) #1s¢d) J (n=1.33)

A1 S dSadl (uSaly

total internal reflection.

bl Ll ga el

refracts parallel to the surface

(50%) O S) &g 3a ) 94 (8 pmaS
refracts in air at an angle greater than

(50%).

(50%) O S8 &g 3 ) g B Sl

refracts in air at an angle less than (50°)
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What happens to a light ray when it £ o) Oa halws Ladie (gl £ladll Siday 13la
travels from air (n=1) into water ¢ 50°hgiudig i (n=1.33) sl J (n=1)
(n=1.33) at an angle of incidence of 50°? ,
PRI IS aSad) ey fadll 1) o usSiy
total internal reflection. refracts parallel to the surface
(50°) CauS) Aug s 8) gl (A iy (50°%) Cro J8) Ag 90 3 £) g (A maSs
refracts in air at an angle greater than | refracts in air at an angle less than (50°)

(50%).

~TT
w2231 €D
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Three rays of light are incident on the boundary between a glass block and air. The
| angles of incidence are different.What is the possible critical angle for light in the
glass?

da jall u,i)t L unu.hJ....Ji L.m ;134413@qume1 dall o A gl dad) A2 b
: : ch_ﬂl@;’aﬂw’l

Alr

Calaing




The critical angle for light traveling from a given medium to air is 38° If light is
traveling from another medium with a greater index of refraction to air, the critical
angle is

eSSl Jalna 53 AT Jacag (a5 gedall JESI 131, 380 (A £l gl A e By (£ guall JURSY A et A g1 30
oA A ad) 4o g 30 O gl ggd) N S

Geater than 38° ' Less than 38°

Equal to 38° Less or equal 38°

<«

kel
0

—i
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QOur optical media have indices of refraction of 1.40, 1.50, 1.60, and 1.70, respectively.
The medium that has the largest critical angle is the one whose index of refraction is

dan g ST ad o2 gl Mgl A 1,709 <1.60 <1.50 ¢1.40 Jbeal i pipa Liudl &y juandl S gl
o il i pa (950 53l Jana gl 98

*

—
PRy ({ KT XS W]
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£ Balal) L) Jalaa L ¢ pglaall JSEI e falae) —12
2.4

1.3
1.6

1:7
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2l Jle plaall spaall e i 23 ©
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e shadl 8 ) LuSSl 215 0955 60° Jogdan dagliy slall plaw ol elogl! 0 Fous plah Jogduaw ic |
60",;.4-‘_131@ 60° ;e S1()
0° sslui() 60° Golusi(=)

Wl asd O3—E=ib faday o Juolal) lad) e Jad iy Jouos plad sy Jolall S5 201
Lol Aaolin ulSas)

7Y N N

38°

52.88°

28.38°
38°




oyluna e 8,218 52° Lo g dugl) gl g Jeolidl plad! e clggll (0 dpuo placdidadowy

30zl LGl Jalae (59848 .19° luday

1.65(3) . 0.83(7)
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Ade -—-“’ 17 cm iu.hhui v aa) "I‘)’-" -Ll-" 62 e il ;f:i_:_u,h,,,,_y u.‘:tl;:‘:._:
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127 (2). A duasad g 3all Sl ol el g g 5 el 2y anad A ) Ciaatal) Alilas pdio =

127 (18:16+15), Sl Aalaad ey o ) small Zadiall &y padd ol L2V Lasiisa 6 uiia ol | 1
137 (68165:63) = 5

e Sl pear gy p Ratned! Aol ddalg D355 ) geal!
B0 cm .30 Lasdl ase dwae e 320 cm

0 spad! 5985 o) .8

5l Jpdo Ld 3.0 €M gyl pand! Jpbo 1S 131D
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iwgSas idas 3y dsass dwae o oAl g easd 35 .16
1518 .10.4 €M Lo lane adlus dawaal) e aasy 1.8 cM sl
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A concave lens produces a virtual 5 aka dde Ga (18 cm) M o A s 00
image 18 cm from an object located 9 | 38 L 51,4 Sa (9cm) 22 o 404 5 ) g
cm from the lens. What is the U5 el pus
magnification of the image?

0.5 -0.5 2.0 -2.0
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An object is placed at a distance in front of
two types of lenses, each with a focal length
of f(cm). The values are set aside in the
table shown.

Which of the rows in the table will produce
a virtual image of the object?

Slasall (a (8 i pla) Jay (0 pusd g
o ) g ¢ () Lagda JS0 g ) )
Sl Gl Jgaad)

B e gilaen Jgdad) B i ghall (a 5]
e

X, (cm) f (cm)
10 -5
2 -5
10 5
2 5

&30l A2y 39335
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A lense forms images of an object. The
distance of the object from the lense is
xo and the distance of the image from
the lense is x; . The given graph shows
the change in the distance of the image
with the distance ol the object. Using
the graph

What type of lense is used? What is the
value of the focal length of the lense?

) (6 ) 2 e el | g (6 A
sl el Xy 94 Aaitd) (6 B pel] By yxn 94
) Sy a3 gl g 43 o mal)
) e A 2l

,;Ma,awu,fwmg,;_,u
¢ damll

bl ] g e oay s LA

iw i

22 'R

i iR N

20em g3 Wiy e A
Convex lense - focal length of 20 cm

200m 534l Wing g 5 aks A
Concave lense - focal length of 20 cm

Gl sl sdald SSas Wy B ke de
Concave lense - undetermined focal
length

Gl ) aaad S8 Y g daa A
Convex lense - undetermined focal
length




|

An object is placed to the left of a convex lens
with a 25-mm focal length so that its image is
the same size as the object.

What are the image and object positions?

Object

[ =28 mm

Object: 25 mm from the lens, Image: 25 mm from the lens

Object: 50 mm from the lens, Image: 50 mm from the lens

Object: 75 mm from the lens, Image: 25 mm from the lens

Object: 100 mm from the lens, Image: 50 mm from the lens

Jg.'li’dl tn-n.l_l'}_ﬁﬁ

(e 25 (5550 aau O Baae Aue lw (e aa pudg
danal Luglca by guo 4 Cuissid

Sduwandl (5 5)eally avuatl (ro JS sy Lo

it 25 iRl (6 Bpgeall dny < as 25 tdasaall e penadl dag o
as 50 tieaiadl 56 Bygeall ans ¢ Ao 50 haanll e aseadl any o |
o 25 tiaial) 6 ypeall day s o 75 thessall o6 peandl ans (@)

pe 50 cduwsadl e 3)gead! da o pa 100 dwasaldl He acuad] dag o
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Multiple Choice Questions

If the object is 3.0 em high, how tall is
the image?

0 orsem ©Q o5em
o 0,85 cm Q 0.85 cm
0O 15m G 12:56m
© r135m ® 15w

: p o What is the arientation of the mage? 0 1 geadt sl Lo 2
An object is placed 32.0 em from a convex lens o Lams die 0 32.000m o s aes aa) :
that has a focal length of 8.0 em, B.0 cm g4 Lasay O vyeigh 0 -
i i Iveroead 8 oo
2 Where is the image? 3 T - e | o
sl S8 G tevithes upright noe bverted B v
o 6.4 cm 1o the right of the lens . dvdall (nay e G4 oM 0 cannat be derermined [ R
© 107 cmio the right of the lens @ i e e 107 em == ,
& bjeel diskidce, x, = 52 0em z, = X0 am 1-._.-;-114.“4
G 10.7 om to the left of the lens G sl Ly e 10.7 cm = Fcal lengah, f = +#.0 m Gromes e (s Lia] [ = R0 £ g S »
* Conves lorm dpams bsar ®
© ©40mi0the left of the lens 0O vl kb
et |"." p— 1
|. || I
hy [ by |

a Tyl Jaks Lab 3.0 cm el Jale 1S 1)

EL MAHDY ACADEMY
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-

of the lens?

X; (cm)éypeall ans

+400 4

+350 1

+250 4
+200
+150 4
++100 ~

SE888o8E
T T 1 L
|

£ 8 ¢

[ £+ ]
S

A lens forms images of an object. The distance of the object
from the lens is x, and the distance of the image from the lens
is x;. The given graph shows the change in the distance of the
image with the distance of the object. Using the graph:

What type of lens is used? What is the value of the focal length

; . EL MAHDY AGADEM

2530

3540 45 50
Xo (puw) puuadl 20y

Jretit

19330 2 L3200

oS Sygall dsyg X, 98 dwdsll (s puuadl asy :Lop.un.”)gaugﬁi.um
o gl oy 380 sl S g o o Lk
Szl

1Pl gyl plasanly

Sdudal) g3 dndl osd Log Sdousiudl] dus) 95 9o Lo

20 cm )34l Bu=lg drdowe dwds
\Cunvex lens - focal length of 20 cm

20 cm $)541 basig by=ie duwds
Concave lens - focal length of 20 cm

6354) A=) Wuss (Say Vg 8y=ie duds
Concave lens - undetermined focal length

6284 a=dl wass (Sey Vg diuoxe dus
Convex lens - undetermined focal length

@adal eiae ygiss
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f A concave lens produces a virtual |5 0k &a e (18 cm) = L e Tl
image 18 cm from an object located 9 | 8 L 314l Sa (9em) 2 o A0a 5 s
cm from the lens. What is the 9 pall s

_magnification of the image?

0.5 0.5 2.0 -2.0

|
I

&30l A2z 39335
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An object near a convex lens produces a 1.8-cm-tall

real image that is 10.4 ¢cm from the lens and

inverted. If the focal length of the lens is 6.8 cm,

what are the object position and height?

Which of the following gives the object position and height?

o Object position = 17.2 ¢cm from the lens
Object height = 3.0 cm

e Object position = 17.2 cm from the lens
Object height = 1.8 cm

o Object position = 10.4 cm from the lens
Object height = 3.0 cm

e Object position = 10.4 cm from the lens
Object height = 1.8 cm

Lodall e 17.2cm = pesdl aay
3.0 cm = paasdl Jobs

dvaall Ha 17.2cm = pesaadl sy
1.8 cm = sl Jolo

dwaall e 104 cm = paadl sy
3.0cm = pesadl Jgb

dwdall e 104 cm = puadl sy
1.8 cm = puaadl Jabo

CwgSas Liid> 5 5e0 Luons dwas o AN ads maa] (5585
$oddl aadl SIS 13) dwaall He 10.4 cm aads 1.8 cm Ldsb
Talglo Lo g puuandl das Lad 6.8 cm (s gbows duvirall

Talgl 5 puundl any axs LG DL (e gl
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What is the image position for the JS) (A daua gall Alad) 85 ) gual) 2y La
situation shown in the figure below? T Al
A: 0.167m B: -6.00m C: 0.833m D: -1.20m

&

Object F

k—200m
l— 300m
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Which of the following always

Wdins b feas b goo g 0980 403 Ga g

e B
screen

produces an upright reduced image? flaila
Convex lens plane mirror Concave mirror Convex mirror
saall deall &y glaaall 31 jall 5 jakall 51 all dgaaall 3) yall
\ Caill:j;e cifl:exz‘i:ts E*h#ﬁhsngﬂﬂihiﬁﬁuﬁla*ub%mufhihhhwt&;ﬁg

Aaasal) a AN cilall e Ao g ga AALE Lo Sala B g (05T, ghaall JSAU B
! Sl pall )y LS LELEY o daaiall 5 gl (A (s Laa

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?

| U
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Phat] o o) o) e awend 3 gua (S5 Anana dide (Sl auall gl
The diagram shows a converging lens forming an image of an object.

What is the focal lﬁnﬂ'th of the lens?

—_—— — e ——— — —_—— — ——— e A —_—— — — — —_—— — —_————— -

B e
. 50cm J

.40(:.ml -. 50cm. 72 cm 90 cm
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c .Q cdawdall po 24 cm A8l (Mg ddlisg Adine dlaildl ygue CIE

| 75 8a)) duwkall oo Aol s Lo
Hasan observes an ant with the help of a magnifying lens of focal
length 20 cm. The magnifying lens is held near his eyes. If the image of
the ant is upright and virtual at a distance of 24 cm from the lens,
what is the distance of the ant from the magnifying lens?

20 cm 44 cm 120 cm
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The ray diagram shows
how an image is formed
by a converging lens.
How tall is the image

(h;)?

32.0cm

bl avyll a5y
3y sall 548
(h) 3, 5eall Jsh s
UKl 8 45 4l

0.34 cm
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An object placed in - M-L-gl F'Uﬁ s 8409
front of the convex lens KA (8 S Al
as shown in the figure.
Determine the location
of the image (if any)?

A ‘ : ,Ejg-m ::;ﬁf Y

53901 O35 B4 Lo
TS 0))

As shown in the figure,  Gudy Eio) S20 Ausse plaf s g
an object is placed in ;

5 ) gaa Al 1) oS08 3 284

front of the concave lens. T ISl b LS

What happens to the o O

image’s properties as the - ; g

objegct geFt’s é:ioser to the 511 3 gaal m

image? ' 75 el a puall 88

remain the same A LS (A
appear behind the lens Ail) AL i
become enlarged b ySa Ll
become inverted L glia proas




193301 2o slyjadll

A student draws three - P e B b quy

rays of light from point | (P) il fedoifais

(P) through a converging ) i e e

lers .qmmmdﬂ:-gf

Which of the rays are \gow) o3 MS’} o

drawn incorrectly? Ygasl 2=t Trome b S
X Z X,Y Y, Z




Complete the drawing using the ray diagrams prsanell B gt i 8 AT it Bl e 1 akd
to form an image of the object.

B foeal, Inverted image beyond 2F an the right . miadl e e IF b B gl i gt
G Raal, imverted imege betwesn Fand 2F on the right e el i i TF 5 F e s gl Ao, B s
@ Virtual, upright image on the left of the lens O sl e o Ui Ala e
@) Virtual, upright image between F and the lens © o e ey F o U gl e
on the left
a Caleulate tha length of the image of the ohject B PRPRLL S PR L [ 5. QR Sy 0 |
formed if its length is 5.0 cm t 5.0cm
|
O om c - @ o0m
QO som e M‘Q 5.0cm
G 125 em = g.ﬂﬁ! aEhbi 125em
E Sk MAHDY ACAD 4
0O som ©® o

B Is the image formed of the object real or virtual?
And why?

B Real, because the alyject is outside the focal
length

Real, bocause the image farms an the right
side of the lens.

and the focal point.

(8]
G Virtual, Becaude the object is between the lens
(0]

Virtual, because roys divenge after passing
thrcusgh the lens.

Thilady TA0LA ol dlde meanll A5 gfiall B gendl Ja

cgadal sl E’_;lil:-l:.h-—lj iy S -
Al ey e Tl Y ASda

B ally Rl e iy manadd Y Ak

Gl b Ly e Sy 201D SN N AN
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A6 5-cm-tall salt shaker is viewed through a diverging
lons with a focal length of 5.0 cm,

tl i the shaboer is 6.0 cm from the lens, what is the image
distance from the lens? Is the mage virtual or real?

121 @ AR

= L MAHDY ACADEMY

a 2.0 om; virtual

E 210 ém; real

3.0 em; virtual

B 2.0 cont el

3 VWhat is the magnification? 15 the image smaller or

lasger than the cbject?
cC ®
] _JH. ‘ .

MAHDY ACADEMY

0.30; smdler

B 030 larger

0.60; smallar

B 0.0 targer

Efll The salt shaker is now 4 cm from the lens. What |s the
distance of the image from the lens? The magnihcation?
Is the image now smaller or larger than the abject?

image distance: 1.7 om; magnificetion: 0L43; smalier

brage distance: 1.7 om; magnification: 0.43; larger

bmage distonce: 3.0 om; magnification: 0.75; smaller

(o ~ I = I >

bmage distanca: 3.0 em; magaification: 0L75; larger

Aas e e 4l B (6.5 om) Ldabe plale lastia
Ao em) gk ey Sl dlGas

n o L il o (6.0 Em) dny e ks Sl 2385 13

i o Lt 5l s Teiall 3 gl S
0 wuizom
® 20
B il 1 3.0 em

O wna0em

B o At 1 i

O os0:
® os30: s
B o o
0 o o

i.H_.qaL..i..._...l'l e (o) ey e el =l 50
P S B TR R T, g | L TR L SV SRR e
‘.P...-JIJ' ) _r_j"ll

et AT ;20 e v LT g ol ppealt Ul
Sy 003 L ke v 1T erw el Wi

sl 075 ;S ke v KD ey b pall

AL 0TS Sl ey 30 o 5 peall A




A stamp collector wants to magnify a stamp by 4.0 when the stamp is 3.5 cm from the
lens. What focal length is needed for the lens?

$s) ) ga Le dutal) 34 53.5 cm M o 5S Ladie 4.0 ey 53 a5 0 gl gha pala
fdiusal) i glhall

4.7cm -4.”7 cm

14.0 cm -14.0 cm




An object near a convex lens produces a 1.8 cm-tall real image that is 10.4 cm from the
lens and inverted. If the focal length of the lens is 6.8 cm, what are the object position
and height?
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image position height

-19.64 cm 3.4cm

i ~19.64 cm -3.4cm

. 19.64 cm 3.4cm
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A 2.25 cm-tall object is 8.5 ¢m to the left of a convex lens of 5.5 em focal length. Find the
image position and height
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A diverging lens has a focal length of
15.0 em. A game piece placed near it
forms a 2.0-cm-high image

at a distance of 5.0 cm from the lens.
a. What are the position and the
height of the game

piece?

b. The diverging lens is now replaced
by a converging lens with the same
focal length. What are the

image position, height, and
orientation? Is it a

virtual image or a real image?

dadad s 5 15.0 cm gl S Ab ke dul

b gee Cui pSH Ainl) Ha5.0 cm Ay o aldl
2.0 cmig sk

Tadny L g lall dakad J gl La.a

e e gy B jhal daad) Slaiul b
5 peall mdga e dedd g i) Sl g Anaaae

_ Tigaladly lgdsh s

YA ) dida 5 geall 230 A

&30l A2z 39335




8yi3al

1. A diverging lens has a focal length of 15.0 cm.
A game piece of height 2.0 cm is placed in front
of it at a distance of 5.0 cm from the lens.

(a)

What are the position and height of the
image formed?

—3.75¢cm, h; =1.5cm

375 em, hy= —1.5cm

=T7.5cm, h; = 3.0cm
7.5cm, hj = —=3.0cm

The diverging lens is now replaced by a
converging lens with the same focal length.
What are the characteristics of the image?

Virtual, upright, and magnified
Real, inverted, and magnified
Real, upright, and diminished

Virtual, inverted, and diminished
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; = —3.75bem, h;=1.5cm
;= 3.75¢cm, b, = —15em
= —-75cm, k; =3.0cm

7.5cm, h; = —3.0cm

daaos duvday 48 paatl dwaadl cdudul 131 (W)
45350atl 5y guall daads Lab (5 5l wad) uits Lgd
E_,..\S.d_g dlaias i.ﬁm.ﬁ_g B )940 o
3 Sy dyplia Zuinis 390 (@)
B yhunsg Alaling dufad> bygeo e

briuasy duglie duang by o

@adal eiae ygiss




Jg.'li’dl Ea-n.t_l'}j.'ﬂi

299300l 3d1 15 1 11 (o elaill iles Jobl s 3ol  Akd] witho

Lags prarglad fla il o saiall g dad Sl ¢ el G
Gl e Gl gilal e g e &k e dail G ¢ el e J peoall A4S s
plagh Jalaall ds a5 (et Jadadl 5 ) selidl Jalll S ghas 0555 A8 = 50

146~144 el 11

= I ‘E (=l i . ' - - . & B v - - R i = W
::;-::: {ﬁﬁﬂ]ﬁjﬁ—ﬁ ¢ gaca A el aladilly - A el — C_,.'a_)..ll alll JalE A pal o (m...]l Jalash pa) | 12
j oall) galal
147 Al S - A sgne Al e Al 2 5l L gl L{J-m" --=l--\1 {A=xd{L! dﬁd‘r i [
5 A adll A s pa o g2 Jall B2 A el
Samg ¢ Ay S pal) Aipeiaall A jall s ey, Jali die Suag olgdl Jal ) ey
- - | A m L=
. EL MAHDY ACADEMY " | 7 _m=0,1,2. & mizxyd/L |
148 | (1).J54 [ ) ) ) |
148 (4:3:2¢ 1), Sandss - A gpas pf - Al pgaa Allas ey o gall Jglall Claaal (A=xd /L) Ahall p2iiess «
152 (14) 4na! e A5 AYY all) A8 jes as i g jall 3D a5 A [ 15
164 (35).n sl o6 sedall Jalah Aalata Jea o o
167 (7+6) .5 omall _LiaY!




147~146 | (6) 5 (5). s v e e

Litie alss gl 5 Mot dlagt 2l
"' W =las W—,

b oaadt W\
Y

Lilhs bl mlepa! lola bl s fuas o plic sl Yatas el gl hlad lalid sis Depans g el
 — — .

St




550 yirtal (i

147~146 |  (6) 5(5).5%

Jg]i’dl tn-n.t_l"}j.'ﬂi

CAP [ NPTR NI Tadrel) ) Sl gobe dane

.al.'ul ,_J..'i-l.ﬁ -----------

KRR

A Jalad plasan! oSy 6 JSA)
Iplass apall gl Jadall slau¥ £ga54)!
0 290 5%y 0 e 2S5 1L G
sl Jsdall sloy) Aslas Jatid 5 e
PP |




oo sall 31Ss s ¥l aall Lrgall Ushad) oded) Eaaze 3 Bsed Cusrl apaind) o gell Jpdalt
il dajed) e ddladly 0600 M aslidly ot e a3l osls 15 10.0190 mm g
Tpem ¥ sgall gall Jpdalt Ld 210 MM Zadl 55,00 2aadly Ja¥) a5 00 ol




yisal 15350 asojsi

148 | (43:2¢1) ik

Sl B dejed) oo ulad 1901070 M Ly dlala)! DL pat e i g Jad % |
oeatdl e 0600 M ais asls le doa ) &S o dejsd) e 13.2 MM ass e oY) a3 )
A el Jphall laza L

begiw anddl pal e 596 nm e Jedas apisall i rleas e jaad L,th,.- Py .h.L..r i

is ) @l el el Ziindd) dejodly Eadrdd) &3S o) dejad) o ddlald) Ly 1.90x107° m
Cornid! e 0.600 M adlaws aids asLi) SIS 15 JyY)

sl pingy A = 632.8 NM gl Wple 5 datd dbsall QM pasiul gysie 38w S 3
350 a3 L) dajodl G ALadt 31 ansd el e 1000 M oy e AL L)
Sl G Alalal) 3Lt Lo 655 MM 4 2ol 35,0 dajadly Jy¥)

legam alwaladt 3L 405 e 596 NM el dade jaad UG cai G e 4
Zoaind) dajodly @055 ,el dasod) e dbluagd) ColS 15) ASLAN le Js)ad Jags puad 2.25 x 1075 m
Conatd g aslad) o L3 .2.00 x 1072 m )W 25,0 obs aa¥) ool




B33 1935 g sl

Jaaw 49575 nm L) e 3L cpall >sel!
T e v e 542 nm ‘_,.a-,..ﬂ adods cpin
e alalal) @bl slouy 11 JSEJN 3 sapapl) il pasanl

14.00 cm




164
167

(35).0 52
(76).5

I Aaay

38330 2.2 U1

23#.5.“?; uL,h,.;.BODcmuL_q Aoy
oe 190 cm sis Ja¥ as ) ol eald! dsjyal! _.Ls,
fepall poaad! Jolall Lis 2 ald) 455,401 ds )

:l}..‘iﬂ cm
niﬂﬁ.ﬂ cm

limad O

23 ysi |




JJ.‘-:' 19330 2o syjadll

Aad adeds il 638 NM g Jobo ;) glad o s 6
i S el dajad! He gl dal) L) 350 S5 de )
Jaae aealdl e alli) sas .75 M Hlaa, 2l
Coentd) o alalad 3L J' L .2475 m
21x10°m .C 58<10%m .A

63<10°m .D 63x10"7"m B

oolas oead o0 4200 M u Jle G A2 can) 7
Al Joas 28LA Lle ell gols) spin glat ddaly
Zninad) dajoly 335 ed) Lopina) dajodl G Alualal)
et oo asla 3ls 0.082 m 0 asll a3 ) =l
epn)) Axga Jodo 30> 5.3 x 10°m
62x107m .C 26 107" m .A

10x10°*m .D 52x10"7"m .B




Sunlight is an example of
a lager coherent light
2l il s gl

(2]

Twao light sources are said to be
coharent if they are

of tha same frequency

of the same frequency, and maintains
a conaiant phase difference

af the same amplitude, and maintain
a constant phase difference

of the same frequency and amplitude,
and maintains a constant phase diffarence
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Why does interforence not ooour when
the beams from two flashiights overlap?

Fh;h!ight is coherent unly
Flashiight Is monochromatic anly
Flashlight is coherent and monechrormatlc

Flashlight is nefther coberent nor monochromatic
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In ¥oung's exporimant, moncechramatic
light of wavelength A was struck
through two slits spaced o apart, and
tha resulting inberference patbern was
projected anto & scraen located [ from
the ks

To incraase the distance betwean the
fringes, the following mast be increased:

Wavelanpth
Distance between the alits
Screen arca

Light ntensity
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What type of interference will occur for
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the two waves at points A and D in the diagram? 5 bl gl
D
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At paint D D il e At point & A sl e
destructive interference plam i constructive interferenca elly Jolar
constructive interference aliy o L constructive interferance liy  Jolad
destructive interference plas o destructive interference gl Jalad
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o In the interference pattern produced by
the double-slit experiment, why does the

dark band appear at the site of
destructive interference?
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The phase difference betwean the two wavefronts
is half a wavelength,
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The phase difference between the twe wavefronts
is ane wavalangth,
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The two wavefronts meet at the sams instant
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Light A, with a wavelength of 630 nm,
falls on a double slit, creating an
interference pattern on a screen with a
spacing of 8.3 mm between the bright
fringes. When this light is replaced by
another light, B, the spacing between
the bright fringes drops to 7.6 mm.

What is the wavelength of light B?

G4 e (630 nm) arsall Aok A coo ais
OIS G dBLS e 515 b (9559 cza33e
Lodieg (8.3 mm) diudall lus¥l Ho asl
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L( 775 @ 577 nm

In the diagram opposite:

* What type of interference is there?
* What type of fringe is there?

* What is the order of the fringe?
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What does one observe on the screen in
a Young's experiment if white ligl
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illuminates the doible stil instead of :
light of a single wavelength? fialy e
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B | A duk cencral fringe and a serics of shernating swhite gad | sad pia? o 2l L6 L Ls
ﬂlﬂmnpmmiji&nfl}km E g o Relall LI
C A whine ceimral fringe and & series af cobared and dack Kgkal il o Ay i 308 e
{einges on each side of the cenaer Fpll s e 2ol
D A continuous band of colors with ne dack Trnges m‘lﬁ'ﬁld’ﬂly?ﬁ*ﬂﬁlkﬁ
amvwhere e b
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Ina Younp's domhle-lit r.l.'|'.|¢ﬁrru'r|!.. the
slit separation is doubled: To maintain
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Waves from two slits are in phase at the
slits and travel to a distant screen to
produce the third bright band of the
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Waves from two shits are in phase at the
slits and travel to a distant sereen bo
produce the second dark band of the
interforance pattern. The differonce in
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A double-slit investigation is performed
to measure the wavelength of red light.
The slits are (.0190 mm apart. A screen
is placed 0,600 m away, and the
first-order bright band is 21.1 mm from
the central bright band. What is the
wavelength of the red light?

sl Jshall L) radie 34 &2 oy ol
oA 5y Jonill (395, a1 eguill

0.600 m axy Lo L2015 Cwsg s 0.0190 mm
L5 0 oy Rahiall Ragand! e dbliadl 5 150
200 mm i) 35 all dejaly e
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Yellow-orange light with a wavelength
of 59 nm passes through two slits that
are separated by 2.25% 10" m and make
an interference pattern on a screen. If
the distance from the central line to the
first-order vellow band is 2.00% 10 % m,

how far is the screen from the slits?
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In s doabie-slit experinment, the slits sre
0025 mm apart and a screen is placed
0.75 m vy, The st order bright
bamnd is found to be 1.33 cm from the
central bright band. What is the
wavelengih of the light?

250 nm 410

il e el gl N L
(0,75 mj sep e iS5 Sely o (1025 mm)
A5 (o ¥ el dajandl Gl o] e
A ) Real dapalt s (1,35 Em)
Trpall iz 3k g e

450 nm 720 mm
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.i Use red Bight instead of green light

| Lise blwc light instead of green light

| Mewve the screen farther sway fram the sliss

In a Young's douhle slir experiment, e il ogd by A S5 pige i 4
green light is incident on the two slits. o T ko
The interfersnce patiern is observed an T SN R
a screen, Which one of the following il g 0 S o Al kil
changes would cause the fringes to he 280 4 i

| mare closely spaced?
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In a double-slin experiment using gl _FJL-ﬁ eguls plamiols mysiall BRI Lyl
monochromatic light, the shis m $aan _u-’ (002 mm} e s sl
.02 mm apart and the screen is i it :
placed 1.2 m from the shits, The Lt oy et G (12 2w e
second order hright band is found 1o S (23 em ) 2 &S s dSE) Baali
be 2.3 em from the centeal bright TSl gnadt Aajd
hand. What i the wavelength of the .
A Tepiall dzrga Jgbo pa Lo
ligha?
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The figure opposite illustrates light
interference in Young's double-slit

experiment. IF the wavelength of the

ligght used is 500 nm, fimd:

#) the order of interference occurring
at point A

23 i

AS Al b egall L5100 gy B S0
e

gales pascall sgall spe Sk 116 1)

(500 nm)
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A dladill e Gasy g3 Jebacll 355

b) the value of the angle 0 0 gyl dash
A
]
o
I T S ,-*'f jf
' 002mm f2E
[ a) Order of interference at paoint .-'L_ I b Yalue of the angle & h
i O 1 (first order) i - w.o
! e 2 {zecond order) T
) 3 (third order) 45°
0 4 {fourth order) 60°
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The adjacent figure shows a diagram of Sad o o ol Ldadndid Ly pylonadl 01 ol Light of wavelength 542 nm falls on 342 nmm 2 pald gl vps gl
partofan lnterferemce patiern 0.8 | b s it e gy asas i Jatn a double slit, The first bright band on | zysjall 31 420 b i i e
screen produced by illuminating two i e sacin i ke 2
4hiks with omockramintic light: o : i _ el sl g
1. Mark the posttien of the central beam o A gl gl g e gl s -1 Use the values from Figare fo determine L
an the screen with a cross (x), | PETET ) Tiivw fiar apart the sits are el - AL Rilual
2. What type and order of beam is .. - Farena :
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ko Spuia i | e AR S el IR twi narrow slits, The third-order LU ATl Ayl dad b s
iluminated with monochromatic waves, E R I b of the resali i L 7
and fiteferdinoe b obwervad wbm pobn | A0 pe T ey Tl e it gy it i prmbig patten v ey Sl L35 el iyl 6 il il
i 7.5 em from the center bright band; FONIEEL Y R T |
| wvery far frnm_l]n: illll.. - g Ly g al R S5 Bk g e tm 'Fl?li'ﬂ & center Hgﬁ : oiliay il e LA s, 7.5 Em
What type of interference is present at the sereen is 2473 m from the slits, TRl sy Al LN 2475 m
the observed point? What is its order? How far apart are the shits?
SEx 10 m LIzl m 8310 m 630 m
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What is the best possible explanation for pllall Gl oll s ued Jalaa jpeads Juabl La
why the colors of a thin film, such as a plall o Syl gl & siball 400 Jia o 358 )
soap bubble or oil on water, appear to %555 LS ¢S ad g
change and move as you watch?
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because convective heat waves in the air next to the thin film distort the light
a3l Sgm e Sy Ca f g A PR dlas (Y

| because the film thickness at any given location changes over time
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' because the wavelengths in sunlight vary over time
Ol ogoe pale a1 GRS iy oY
' because your vision varies slightly over time
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Ina system where m‘ﬁy one wave is

il 521 s 30 0L Agh o3y gl b |

9
| by
inverted, what is the initial condition for Telidl JAIO A0 oY oy ol 2 L
constructive interference? | |
¥ Afitm = Afitm | d = Asitm d = 2 Agipm
z 4 .
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For a film with one phase inversion, bl cdnly g g ph HAN o3 plial Ladly ;
which set of thicknesses will produce 5Ly YIS il AN LI das ds gagea |
constructive interference? |

4, 3ni4, 504 M2, 3,52 | 3 20, 3 8, 308

11 |

For a film with two phase inversion, s 45 gana A L ¢ (I 2 plial iy |
which set of thicknesses will produce Tpliy SAIG gl A pllad)
constructive interference?

4, 34, 504 M2,5 312 | 20, 30 W8, 318
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