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Measurement is a way to describe the word with
- 1/2
numbey. it answers question such as how much how 1/4 3/4
long how fav.
18 3/8 5/8 7/8
. oo 1716 | 3716 | 5716 | 7716 | 9716 | 11/16 | 1316 | 1518
Measurement describe the amount of milk in a carton, | | | ENREEEEEER I |

the cost of a new compact disc, or the distance between your home and your school.

lleasurement Tools There are some devices that o
measures quantities which are used in everyday life: - i ' éf' , .@

graduated cylinder (measure volume), thermometer

(measure temperature), stopwatch (measure time), } “RET
meterstick (measure length), balance (measure mass), [Q ___A b
spring scale (measure force) | . | _m
Estimaiem can help you make a rough measurement of an object.

Estimation is a valuable skill that improves with experience, practice, and understanding.
When you estimate, you can use your knowledge of the size something familiar to estimate
the size of a new object. Estimation a skill based on previous experience and useful. When

you are hurry and exact numbers are not requited.
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Accuracy Vs Precision

Accuracy and Precision

Preelsiom is a description of how close measurements are to each other.
va=yl lad ) o Wwbid)l wjysb $ao) Wing ud Asall

AGEUrAGY as describing a combination of both types of observational error above

(random and systematic), so high accuracy requires both high precision and high trueness.
Lilgdirc) ollei Ao clnal o Utegil MA (o @jo W2iaq Jio Asall AJy
Wle Aublasno dulle Ada Al Asall wliaih clAJ, (Ldiog

Sl Units 1.4 metre 1.4 metre

) sa) number unit

The Insrmational Sysiem or $ of Units is the modern
form of the metric system, and is the most widely used /°_>°\

system of measurementin 1960 as the accepted system = A
for measurement. It comprises a coherent system of units

a
of measurement built on seven base units and a set of \ /
twenty prefixes to the unit names and unit symbols that K /_"
may be used when specifying multiples and fractions of the @

units. The system also specifies lowercase names for 22

derived units




Quantity Name Symbol

length meter m
mass kilogram kg
time second S
amount of substance mole mol
femperature Kelvin K
electric current ampere A
luminous intensity candela cd
Stemdkrd preds fr he S s of meastrs
Multiple  Prefix deca hecto kilo mega giga tera peta exa zetta yotta
S name
Prefix da h k M G T P E z Y
symbol

Factor 10° 10! 10? 10° 10° 10° 10 10" 1078 1041 10

Fraction Prefix deci centi  milli micro nano  pico femto atto zepto yocto
s name
Prefix d c m v} n p f a z y
symbol

Factor 10° 10" 102 10 10° 10° 1072 105 108 102! 10
L)JIL Lidic pui=illg WlioS)l Wingl ddypin ga ywladl)]
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Quantity Name Symbol WlaagJl
arwlwyl

length meter m JahblJl

mass kilogram kg aLis|

time second s U-o I

amount of substance | mole mol 6aloJl Aros

temperature Kelvin K 6)lalldaja

electric current ampere A Jucdi
Pilsasl

fuminous intensity candela cd 6claVl 095
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@1 choose the correct answer from the following:

1. What is the Sl unit for the length?

a) inch. (b) Foot. [OTIELRACA) kilometer.

2. A voom is measured to be 3.6 m by 58 m. What is the area of the room?
@VIEIITE (b 2 X 10" m? (0 20 X 102m? (d) 21 m?

3. The earth mass 594 X102% kg, what its mass in (mg)?

(@) 0594 mg (b) 594 x 1024 mg [GELIBELERTY (d) 0594 X 102 mg
@2 Answer the following:

1. convert the following to Sl units:

(@ 912 ps =912 x 10765

(b) 3.42 km =3420 m.

(©) 464 em/ms= 44 01 = 44 % 1073 /s = 44 x 10'm /s = 440m/s.

3
() 80 km\ihouk = 0 —St N\ BRI im
60x60s 36 s

2. Convert the fallowing to S| units:

(@) 10 hour =60 minx60s =3 600 s

(b 10 day = 24 hour x 3 6005 =86 400 s

(.10 year =365 day x 26 hx 3 600 s =31536 000 s
() 26 min=24x60s=1440s

3. List the following distances from the shortest to the fongest:

Tmm, TMm Tnm, Tkm Tem, T um
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1 nm —1 um—1mm—1cm —Tkm —1 Mm

&. A bacterium with 2 pm long, 3um diameter and its mass 1X10-2kg. Answer the

> 3\

following in S| units:

(@) What is its length? 2 pm =2 x 10 m
(b) Diameter? 3 pm =3 x 10 m

() Mass? 1X107%kg=1x10"g

@A Estimate the length of your disk. Give your answer in

booth feet and meters.

Briefly describe how you arrived to this estimate.
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Metien is a change in position of an object over time.

chasad sl roSuall s 35,2 olaiVlg a=yU aaa . ouuall 3629 Ulho g @4 pall
iS5 pod Ala iy GV LG Uoay Al o I Gty

AU Ak ) A (G sS )

b glgil o Sl dis

Cul ouua , Al dadi, (&2)0) alw)l dndi

AuiJy A 69035V Sl oauall g YAl pauaJl
olueall dA pa) aliwl dadi yajVl ddow a=iq ol Jg)o o AL dndi)
VLA (3o Ungdw Lol e dn sl

Motion is described in terms of displacement, distance, velocity, acceleration, time and

speed.

From an electron to galaxies, everything in the universe is in a continuous state of
motion. For example, electrons turn around the nucleus of atoms, planets revolve around

the sun. The sun rotates together with the Milky way galaxy.

On the earth, all living thing move to survive: Plant’s leaves turn towards the Sun,

Animals move to find food.

Day and night occur because of the motion of the Earth around its axis. everything on

the earth is in motion together with it.
So, we can say that we live.in a world full of motion.

a)WiSEame® is a numerical description of how far apart objects are.

It is a SBAKF quantity, measurement unit is m.

wll Andi (o JWQLi\ rouuaJl asly g;'\JI Juugll Jahn Vg (d) adlangl
dy)lafoll liosll Jogag (5l

positien is the distance of an object from reference point in a stated direction.

It is a VBEIDF quantity which has both direction and magnitude.
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Magnitude Csized e
Magnitude of a quantity tells how large the quantity.
i g ST
starting point directﬁ'r? Scalar quantities have magnitude only.

. 3 Vector quantities have both magnitude and direction.

dal 3yl e .

B >

pedl 3—.'%_ RN NI

.5‘3 T - \
Displacement = Final position — Initial postion A ) D‘ ; i
AX=X—%, o d A e Bl T w
’nent '."
QHJL&ULUMQ_JIGAMMJHM}AN?&Q(E)Q:UN \ B

A laivl Olo Al Uo V@9 Ll olailg ldidlg Wilayl kg

: ol Los ey 5319  daljyl axlio arle Gliay oy daljyl Jiod

JoAyLs L asiallily Yo maaulidlay ]
S A s@aljyl Jlade fo wwliiyaqioll Job .2
agedl Aoy aa) T elasl

daljylolail g aqigllolail .3

If the doge moves away from the tree due east and its final position is now 87m, what

will its displacement be? The doge’s initial position was 50 m it’s, final position is 87 m due

east;

Lo m87 LildiJl AmBgo ULag @ MLl oLl 6 )b (e Iaxizo LiLA &y lal
L5 s m87 Lilarilig m50 LSlalinill A bgo ULa LA Slave i ill daljyl pa

AX =Xy —X; = 87m —50m = 37m
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To make clear the concept, let’s think about it. A postman walks around a building, as shown

in the figure blow to deliver the mail.

What is the (ISEAMES travelled by the postman what is his displacement?

The postman travel 150 m to the north, 250 m to the east and 150 m to the south. In

total he travels
LAl sl cnal Ugin m150 g L b m250 , Vol m150 &bsdluoe &dad Ay pelw

d=150m + 250 m + 150 m = 550 m

but his (iSPICSMSNt is different: it is the change in his initial and final position his final

position is 250 m due east,

olail m250 Ygaug Lilaill g LIIaLVI Aol pill Lail aalise daljyl ga)

Cr
if we take the initial position to be 0, the displacement of the postman is:
AX = Xp — X; A —
AX = 250m — Om £
AX = 250m i
Initial position Final position

A girl walks 5 m due right. Then she returns and walks 7 m due left. What is the distance

taken and the displacement during this motion?

asluoll wa bo Jluyl olaiu m/ Ciea) ldasy md Juodl olail Cispai 6lis
AdA paJl ELli JALA daljyl g oliadl Lie hb ol

Distance d=x1tx2=5m+7m=12m

Displacement

AX =X, + X,
AX =5m+ (=7)
AX =—-2m




A ball is released from a height of 5 m, bounces from the and is caught at a height of 2

m from the floor. Find the distance covered by ball and its displacement.

.m2 EWQijl aic Ciaoq Uaj U Wi oMo Ay Caijlo mS ELQI)l (o CLA L 6345

A4 paJl ELli YA @aljyig Al laish s Wil doluol Limal

BDIStame® d= x1+x2=5m+2m=7m
DiSpiaceieny

AX - X1 + X2

AX =-5m+2m= —-3m

AX = 3m with respect to the ground

Look at figure below.

a)State the positions of the students and draw their position vectors.
b)After a while they all move to point C, what will their final positions be? What will their
final displacement be?

Ali Mazin Ahmed

A B C D

-X <% >+x(m)
50 40 30 20 -10 0 10 20 30 40 50




position vector are as follows:

Ll 907272185926
Oipraia 0272401333

a)Ali’s initial position is -50 m, that of Mazin is -30 m, and that o

Ahmad is +60 m. their

Ali
A C
-X <% » +x(m)
-50  -40 -10 0 10 20 30 40
Ali hm
A C
-X <% - +x(m)
-50  -40 -0 0 10 20 30 40
| | s
Ahmed
Mazin
El":i
-X <& P +x(m)
-50  -40 -10 0 10 20 30

—_—

b the students meet at the point C. Their final position is +10m.

AXq; = Xp — X; = +10 =(=50) = +60m

AXmazm = Xf B Xi = 410 — (—30) = 4+40m

AXAhmed = Xf = Xi = +10 = (+4‘0) = —30m
¢) $peed v: as the distance in unit time.

Speed =

Here the slash (/) is read as * per *, kmph = km/h

Distance travelled

Time taken

insymbols v = 3

Lol Ja=oll diigi o I 620 JAA deghiioll ddluioll g FiliajVl
@isya aic puuall ashi Gl Asluol)

C
o]

Km/h gl m/s 6anqy ywliig dljadioll cCilioall (Lo @AMl asy
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1 Average speed is calculated by dividing the total distance travelled by the total time

taken.

Total distance dt

in symbols v,, = A
t

Let’s say car moves 210 km during the first 3 hour and 220 km during the next 2 hour.

A Speed =
verage opee Total time

The average speed of the car is calculated as follows:
d;, = 210 km + 220 km = 430 km

tt =3h+2h=5h Average Speed

dt + Average Speed = Total Distance/Total Time
Var. = g,
t
430 km
Voo, = o = 86 km/h

A ship moves with a speed of 5 m/s for half an hour. Calculate the distance covered by

the ship in metres and in kilomatres.

lai=iho ol dolwoll Cuual delw i JUA 5m/s ey Ciapai digouw
Fiogliallg yioJU Airiull
Solution
T=30x60=1800s
d=vt
d=5x 1800 =9000 m =9 km




An athlete runs 3 km at speed of 5 m/s. calculate the time taken by athlete in min.

GBI clall eU3 ashb $a)l Qo wunal 5m/s asiliailg 3km &lab clac

d
t= —
v
_3000m _
5m/s =
,_ _600s .
- 60s/min_ "

In a race, a runner covers a distance of 1200 m with an average speed of & m/s. How long

does it take to run this distance? Then calculate the time in min.
$aJl o U1 g Lo 4m/s @Al Jasos 1200m doluo &lad Galutio , YU Lo
W56 JU (o JI v al (ol o9 € clas)l vla abpiwl

d 1200m
~ 4m/s

=300s

< |

7o)

300 5 i
L= ———=omin
60 s/min

{




A train travels & hour and cover 380 km during it’s motion. Calculate its speed.

asiliail cuual . dilay Jila 380m ol e &ad) 4h @il juad

d 380 km
=

T = 95 km/h

v =

A boy covers a distance of 3000m in 10 min with a bicycle. What is the average speed that
the boy rides his bicycle with in m/s7@

Ja=o ga o . Asilgdl dalyau 10min Jia 3000m dslue &b LA

m/s 4 asiiajl
_d_ 3000m
£ t 600 min Py
& 3kmT e i
YTt T 10/600 AR

A man walks 300 m in five minutes, then walks 450 m in 20 minutes. What is the average

speed of the man in m/s?

g Lo .20min JALA 450m (dilo (o (ko9 @ilda Lues JiA 300m ouite J)

m/s J adilihil Jaso

d. 300m+450m 750m 750m

Yav. = At T 5 x60+20 x60 300s + 12005 1500 s
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instantaneons sPeed: this is speed of an object at a given instant of time. B"

Speedometers of cars, motorcycles, airplanes etc.

Uo I oo Ait=0 AR 6 o)l Acjw o :dpiaa )l de i
LUA OJl Log WilUnllg aujlidl Glalyadie iljluwl e puw Cilalac

d) Weloely © : is the speed in a given direction.

629 JALa dcghndoll daljyl gf (Aegladoll daljil ool Jasoll) @epull
UoJI

Speed = 25 m/s Speed = 25 m/s
Velacity = 25 m/s Velacity = 425 m/s

- @ —D>

=" o=

V=

~ | X

Km/s gl m/s 6aags ywliiq dudlaill ClioA)l (o Gepull A=’iq

¢) metion

1) uniform metleR an object moving with constant speed travels equal distance in equal

time.

2) non-uniiorm medlen if an object speeds up or slows down.
a. SPeedling WP if a cover more distance than before in each second.
b. slowing dewm if a cover less distance than before in each second.

Ulcgd depulig

Jiia Gyoluiio Wialjl fdady $ail pauall aispa pa (@il ) dokiiioll dejuull -1
Guglutio tiojWlyid

Wlpid JUA dyglunio it Olaljl Sdady gl paual dSpn L (Godilioll pué eyl -2
Guqlutio Auioj

Jlo=iwl Jaadil e el oid \_?.bq.gsj_".iq 6 )i (b (( J&I ol alaji ) prsis atie pur i gi
eyl Jamo mgdfo

Aiop $iedl yudiy el Jub sl @slue &b :Elpwl

Aol 6 it yubir el Jub (o JBl GoluLe &hs :§ Uil




£> hinds ofmetien ALS 121 ElgJl

a. acconding to the speed of ohjects As we stated before, objects perform uniform

motion or non-uniform motion.

Jié GA1n gl Aokaiio plurall A L8ulw Upas LoA ;roauall depnl Loy
.'u' I-nn

b. aceording to path of objeets Linear, circular, vibrational, elliptic and projectile motion

are some examples.
WO51a8Jl daalilaVlg dujliiaVig dyyslatlg utaall 44 pall: pluaVl juuol Leyi

1- iinear metion (Transiational medleml: is moving in a straight line.
such as train on a straight railroad or plan flying along a straight path in air perform
linear motion.

ouime s V-0 Uiy (AQUWELiVI AApall) dukh Al s pall

Juuo Jah ule Ul ddaa gl roufitno ajaa A4 ha ole JUadll Jio
auhais daga $24J el L6 roudiwo

2- clircular metilom: is motion of an object round a central point.

The motion of wheel around its axle, the rotation of earth and other planets

around their axis, the rotation of the blades of wind mills and air fans, the

motion of records, cd’s, mixers, drums of washing machines, car or motor

tgres_ Globe

WjSyo AndiJga Joay ouua daya pud :Aypila Ay

ldjgno Joa $rall whlgallg yajil Uljgag  Ldjgno Jogo Aasll sy
walsllg  Wllauuall GApag . clgdll 2olrog clgdll Jualgdn Culpoul Oljgag
Wilajall of Wil wljualg el ClailAllg  Aapall
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3 periedical metion is the movement of an object back and front about a central point.

A child swinging back and forthC(child swinging) , @) spring moving up and down, a

guitar string moving and front perform.
dndi Joa (Lylo Ulad) mlolllg WRLAL muu sl 5 uaid :dy)gall A5 gl
Wjsyo
olel Ldgilall yaylidl Wpaliyg « (Jakall dajli) ploilg Lalall aqliy Yo
ULl jUgi ¢pai . Jounllg

4~ prejectiie metion is a form of motion in which an object is
thrown near the Earth's surface, and it moves along a curved path

under the action of gravity only.

it follows a different path to a staring liner or a circular
WU rounn WaS Lo oy G5 padl JUaubi (o JAub L :ldgad ol AS
Jad6 Aualall vy Cuali pdaioe Juuoe Joba wle Wialiig wail daw Uo
dypila ol dasa LJI LalLisg fjlue &yl adl

5- Eliptical metlom in the Solar System, the earth and

other planets move around the Sun.

-t

&l wouanolill pUAl Lo :Guallayl 45l :

UllodivJl Jga 5 1aVl wialgAalig ya il

9) acesleration the change in velocity of an object in a unit

of time. Cis vector quantity)

Al i) odo Pl Jasoll 9o Jyo=lll

CULid gh1q m/s? angy yuliyg drdlaivl UlosJl o Junill aig
o)l Jiaeig okl Jias|
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decsleration when a moving object slows down, its velocity decreases.

Can a Car Be Accelerating When Its Speed Is Constant?

This graph .
This graph
shows
shows
increasing :
decreasing
speed. The "
4 i speed. The
4 moving object ,
moving object
— is Time
is
accelerating. _
decelerating.

Wave Energy Wawe energy can be carried away from its source by wave. And the

material through which the wave travels dose not move with energy. For example, if you

drop a rock in a pond. : TN __

AsUall J&iUsoy: (AUngoll Asln ) Aagoll
algolig.Aag.oll ddawligl ld jano e larsy
& palii ¥ dagoll LAJAA (o JSiii ol

6180 o wi 13] oJUiodl Juaw Hle .dsUaJy

Wawe: a periodic disturbance in a solid, liquid or gas as energy is transmitted through a

medium.

s UaJl JQiih Caya dyjlé of Allw g dulin 6alo Vb BI9a Wikl :dago
SaloJl hawglipic

Types of wawes: All wave transfer energy by repeated vibration.

ULV JIpAs dsUaJl J&i5 Clagell &Loa ilagoll Elgii

Transverse Wawes (T-waves): is a wave in which the particles of the medium move
DEMEDIIGTRLY to the direction of the wave motion.




(T-wave) @A p=imoll Glagoll Wavelength A

L2 Ly @)yl dago A

olail yle Uagoc khawgll /\‘hcrests /"/\

Light is an example of a transverse nodes \_A// thUQth

wave and drop a rock in a pond.

the wave travels in the form of crests and troughs
clo @A L6 Jan hilbwlg da e Gago e JUio g cguall
)99 ro0b JAID Lyle Angoll JLiis

Longiindinal waves (L-waves): is a wave in which the particles of the medium move
marilE] to the direction of the wave motion.

o

AN

Laes Wi ngo o (L-wave) dalglall S lagoll

.A2g0Jl A4 1 olail &o 6ljlgos gl

for example, sound waves, seismic P-waves (created by earthquakes and explosions) and

a wave along the length of a stretched Slinky toy.

the wave travels in the form of condensation and rarefaction

JiV I Qe daitidl) iy il lagollg duiguall wilagoll (Jliodl Juw ole
6392300)l AILW du=) Jols Aagoq (WijlagiVig

Ampliimde: is the maximum distance that particles of waves medium vibrate from

their rest position.




Gl 022185926372
33727

2 9
Opaia 02724013

(a wave with a large amplitude carries more energy than a wave with a small

Amplitude does).

Joai) 018wl §aaqo Ulo jidiell rouuall Warlng daljl Guadi :jliid vl Gl
(Bl sl Wld @agoell o Al d8Ua 81 Al sl Cla dagoll

Wavelengil the distance from any point on a wave to an identical point on the next
wave.
(a wave with a shorter Wavelength carries more energy than a wave with a longer

Amplitude does).
.Banlg Audusy Pijiae YLidliio Urindi g doluoll :pngoll Jgall

d= 1l Cla Eagoll Yo Jis @bUn pn 61l Gagoll Jglall il @agoll Jooi)
(Jokall

3(BDEY the number of waves produced in a given amount of time.

Cif the amplitudes are equal, high-frequency waves carry more energy than low-

frequency waves).
Baalgl At ob jidoll ounall UAYA aac:aayill

Uo il dsUn aayiJl Ale Wilagoll Joai uglurio Wilsull CuilA 1))

Wave Spe@dk is the speed at which a wave travel.

g0l Ll &yl il de jul o :dng.0ll depw




RUZILE v
>djijs/pjljajc/leme/n|t
1. Change in position. 0
2. The distance of an ~ ? S hjeed ~
C I v
object from veference o [jinis/itialnit/ialnleloluls
point in a stated r i I
divection. C o/»ujnji/flo|rm
u n C
3. The distance travelled I > njo/njunji,f{olrm
by object in a unit of a t
r y
time.
&. A type of motion around a central point motion.

5. The name of speed in a Linen -direction.

6.The name of the speed of an object at given instant of time

speed.
7. type of motion where the object moves with a steady speed.

8. A types of motion where the object covers more and more distance in each second.
1LUse the word below in your own sentences: v
Displacement, liner, speed, velocity, speeding up, instantaneous, circular

Fill in blanks with appropriate word

1. A change in position of an object is called (ETRBEINATL

2. §a&Ed] is the distance travelled in unit time.

3. the speedometer of a car indicates the [DFFIFNGUIS speed of the cav.

4. IEDEIW is the speed in given direction.
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3. If an object travels different distances in the same time intervals, it performs

SNEEING D motion

6. A falling droplet from a tap performs [INEF motion.

7. Barth follows an GIIEIELS path around the sun.

E—

-X < » +x(m)

i e d 0 a b c
What is the position of the athlete.

1
@)  Relative to point 0.  2MINE I
0  Relative to point C. 1 dNEIER
®)
2

@ Solve the fallowing problems

Relative to point F. I (e (iR
A car moves 200 m in 10 s. What is the speed of the car?

3. Ahorse runs with a constant speed of 8 m/s. What is the distance covered by this

horse after 1 h?
m
d=v xt=8?>< 3600 s = 28800m
4. Abody moves from a point A to a point B with a velocity of 5 m/s and returns to

point A with a speed of 3 m/s. What is the average velocity?

'l?f+1.7i 5+3
Vap, = 5 = > =4m/s

&, Answer the following questions

1L Two students meet in school at 8:00 am. One of them came to the school by bus, the

other one by train. The first student left home at 7:30 am. his home was 18 km away




bl 07272185 73!
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from school. The second student left home at 7:00 am. and he was 40 km from school.

which student has a greater average speed? which transportation vehicle is faster?

di  18km _
vy = Z = o5k - 36 km/h The first student
d, 40km
v, = t_ = 1 = 40 km/h The second student faster
2

2, Explain how you can find velocity from a distance time graph.

velocity from a distance time graph can tell you a lot about motion. Let's look at the

axes:

If an object is not [ Tmg is always plotted on the [HILS Cbottom of the graph). The

Ll further to the right on the axis, the longer the time from the

orizontal line is SKavt

Distance

hown on a

istance-time ISEDEA is plotted on the YEELTS Cside of the graph). The higher

Time

raph: up the graph, the further from the start.

Time is increasing to the right, but its
§ distance does not change. It is not moving.
g

We say it is (R [HEH

Time
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If an object is moving at a constant speed, it means it has the same increase in distance

in a given time:
Time is increasing to the right, and distance is
increasing constantly with time. The object moves at
; Lyconstantispeett
Constant speed is shown by straight lines on a
Time graph.

Tk Answer the test question

LThe car moves from point G Point B. What will the final position of the car be?

5L &L
-X < » +x(m)
-600 -400 -200 0 200 400 600

L)< (B 600 m (X800 m (D) 1000 m

2. A cyclist his bike from point A to point B with a speed of 5 m/s in 2 min. Then ride
from. point B to point C at speed of 8 m/s in 4s. what will the displacement of this cyclist

» +x(m)

m
dBC=vBC thc=8?x 40s = 320m

dye = dap + dge = 600m +320m = 920 m

A>840 B)600 BN D>280
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&, A car travels a distance with a speed of 20 m/s in 3 min. then another car covers this

same distance with a speed of 5 m/s. what will the time taken by the second car be in

minutes?

m
dy=vy Xt =20-x 3 X605 =3600m = d

. _d2_3600m_720 7205 e A
2" v, 5m/s S_6Omin/s - emm
A>10 BX11 (B2 D13

i}, A car moves with constant speed a distance of 12.6 km in 15min. What is the car’s

speed in metres per second?

d 12.6 x1000m

V= LT TIExe0s e
A 10 BY12 €13 TR

&, An airplane flown at speed of 800 km/h in 3h. what is the distance flown by the plan

in kilometres?

km
d =4 xt=8007x 3h = 2400 km

A 1400 (324111 €>3400 DX1600

BWhich of the following is got correct?

B) Displacement is the change in position.
C) Displacement is the distance between two points in a certain direction.

Uwhich of the statements below is not correct?

A) Velocity is a vector quantity.
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B) The area under the velocity-time graph equals the displacement.

D) the unit of speed is metres per second “m/s”.
@Emre kicks a goal at an average speed of 10 m/s.
It is good kick that a long distance of 30m.

How log dose the ball takes to reach the goal line?

t—d— 30m =
v 10m/s
A)5s BI4s HI8S DI2s

G, A car travels 80 km at an average speed of 40 km/h. It travels the remaining

distance in 3h. What is its displacement if the average speed of the car is 30 km/h?

V1=40 km/h Vs
O0—O° O—O0
< » +x(m)
80 km t=3h

¥
v
&
v

LG 80
v 40

km
dtotal = vav. X ttotal = 3OT X 5 h = 150 km

AX100 km B) 120 km @ED (1) D) 180 Km
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10, What kind of wave dose this graph represents.

a. transverse waves b. Wavelength 4

longitudinal wave. A
9 / \ crests

Vs

ANVANS
L

troughs
Tk which letter on the above graph is used for wave length.
aAbB@BdD
W2 which letter on the above graph is used for trough.
@ bBcCdD
L which letter on the above graph wave is used for crest.
aA@fcCdD
8.compare between longitudinal wave and transverse wave.
Transverse wawe (T-waves) Longhindinal waves (L-waves)
the particles of the medium move the particles of the medium move
DEEDEET to the direction of the  [DAFIE] to the direction of the wave

wave motion. motion.

the wave travels in the form of crests the wave travels in the form of

and troughs condensation and rarefaction
Light is an example of a transverse for example, sound waves, seismic P-
wave and drop a rock in a pond. waves (created by earthquakes and

explosions) and a wave along the length

of a stretched Slinky toy.

(), list the wave properties and explain one of them.




amplitude, wavelength, frequency, wave speed.

Uik list kind of motion according to:

a. speed of the objects. B. path of objects.

objects perform uniform motion or non- | Liner, circular, periodical, projectile and

uniform motion. elliptic.
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Frequency (Hz)
Soumd wawe: is a longitudinal wave that is caused by vibrations and that travels a
material medium.

blugl Lo Jiiiig wijlfiayl (e dail dygh dago L :duigrll dagoll
Ayaloll

Sound wawe is a mechanical wave that results from the back-and-forth vibration of the
particles of the medium through which the sound wave is moving.

WljaJl Lulg Llaa jliiaVl e Qiil Ausltilaio dago L :Arignll Aagoll
AUMA (o Aigiall Aagoll Wyaii sl hawgll
@ Summary: Nature of Sound Waves
¢ 1. Source of Sound
« Sound is produced by vibrating objects.
¢ 2. How Sound Travels
« Sound travels through the vibrations and collisions of particles Clike air particles).

« The particles do not move with the sound, they only vibrate back and forth along
the direction of the wave.

¢ 3.Type of Sound Waves

« Sound travels as longitudinal waves.

« In these waves, particles vibrate parallel to the direction the wave travels.
¢ & Model for Sound Waves

« Aspringis a good model to show how particles move.

« Although we can’t see sound waves, they can be represented as spheres spreading
in all directions from the source.

¢ 5. Propagation of Sound
+ Sound spreads in all directions from its source.

- Air or matter does not move with the wave—only the particles vibrate in place.




? Questions and Answers for Better Understanding:

1. What causes sound?

Sound is caused by a vibrating object.

2. How does sound travel in the air?

Through the vibration and collision of air particles.

3. Do air particles move along with the sound?

No, they only vibrate back and forth; they don’'t travel with the wave.

4. What type of wave is a sound wave?

A longitudinal wave, because the vibration is in the same direction as the wave’s motion.
5. What is a good model to demonstrate sound waves?

A spring, because it shows how particles vibrate back and forth.

6. Can we see sound waves?

No, but they are often represented as expanding spheres moving outward.
7. In which directions do sound waves travel?

In all directions from the source.

the particles of the substance, such as air particles, vibrate back and forth along the path
that the sound wave travels.

A good model for sound waves is a spring.
They are produced by vibrating sources

Sound is transmitted through the vibrations and collisions of the particles Because the
particles vibrate back and forth along the paths that sound travels, sound travels as
longitudinal waves.

Sound waves travel in all directions away from their source. Howevey, air or other matter
does not travel with the sound waves the particles of air only vibrate back and forth.

You can't actually see sound waves, but they can be represented by spheres that spread
out in all directions.
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Sound travels through all forms of matter— gases, liquids and solid (These are called the
medium).

They travel fastest in solids, then liquids and slowest in gases.

Sound cannot travel through a vacuum. The- 21s no sound in space

0Ad Luouig) dulinllg Jilguullg il jls)l - dalodl Elgil &roa pc Cuguall Jiiy
Uos VOl jLdl b Unyig Jslguul ol dubindl algoll b & pwi Jiiiy. (hslwgll
EpN e Jiiiy Ol wigual)




As different as they are, all sounds have some things in GOIMNGN. One characieisiie of
sound is that it is created by vibrations. A vibration is the complete back-and-forth
motion of an object.

For each vibration, a COMPIeSSION and a Farelelom are formed. As the compressions
and rarefactions travel away from the speaker, sound is transmitted through the air.

WljliiaVlg Cigunll

Uo A yiaiioll clubll yasy Lo Wlgnil &1oa Yo Ladolial (o il ulc
Alolall Aapall oo LAV .ljlEiaVl @Gipa (e 0dliLil fody ail wiguall Ciloaw

Lo o) Lulg Ll A
lai=y JQiii JALAi kbl OV 1A . JAlAiq e JuAdi ol jliial Ja)
elgdJl prc Giguall J&biiy delowl Longitudinal Waves  compression U<
Gompressiom: it pushes the air particles in e BB vallo 20,0 |
front of it closer together, creating a region of g % e E 5 E vy E w & g E S E
higher density and pressure, X IRRIEE IR
X RRIEE BRT
° 0%2e¢%e°% o e%e%e
° .0%% o e%e%e
e _o_o e_o
s $oocece o Woeges
0% © ¢se30y @ %0l
6392g0)l clgall Wlja &oa) :hlsAjl i |
wla ddhio @las loo WAyl lAa=R) Yo WU i olol
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Rarefaeiion: air particles close to each other become less crowded, creating a region of
lower density and pressure.

"|"_Lo.o.LB||'"f|d.6i|i - _U.o&.!,!j.ﬁ.ll.clqd]lﬂllj,!ja_a_ ..:I.I...“
Jol h2hg Aslia wla ddhio

Sound Weaes
longitmdingl waves are made of COMPISSSIONS and fareiaciions

Sound waves travel in all divections away from their source. However, air or other matter
does not travel with the sound waves the particles of air only vibrate back and forth.

JAaldig aslal Uo gl Oiagoll oAl
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Properties of Sound

e Speed of Seund
the speed of sound depends on:

1 the medium in which the sound is traveling. the speed of sound varies in different media.
Sound travels quickly through air, but it travels even faster in liquids and even faster in
solids.

nwgll WALAY Weunll depy WIiAT el ars Jiiiy $all Galoll hiwgll
Slguwll o6 JAj Aoy J8iiy aislg clgadl pic Ge iy Cigaall J&iiy «Saloll
bl algoll ub Epwi Ling

2D Temperature also affects the speed of sound. In general, the cooler the medium is, the
slower the speed of sound. Particles of cool materials move more slowly and transmit
energy more slowly than particles do in warmer materials.

Jial bawgll Ula LolA qole JAdiy Ciguall depw le LAgi 6)1pal daya )igi

Jiiiiq Ui Jauiny 62 )Wl algodl Cilisja &yaii . Uasi Cuguall e puw CuilAs S6aq
Liba Jisil algoll b 83929.0)1 Wiliyjall o Unuil YAy AUl

v =331+ 0.6T
Medium sound speed (m/s)
Air C0°C) 331
Air (20°C) 343
Air (100°C) 366
water(20°C) 1482

steel 5200
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olebll olc jgisl) (sall)

(Echolocation) 5a0JU &59.0Jl AJaqiy =i ddyphllodd o

¢ Introduction:
« Have you ever heard of a “sea canary’? It's not a bird—it’s a beluga whale!

« Beluga whales are called sea canaries because of the many different sounds they
make.

¢ How Animals Use Sound:
« Dolphins, beluga whales, and many other sea animals use sound to communicate.
« Beluga whales also use reflected sound waves to locate fish, crabs, and shrimp.

¢ Key Interactions of Sound Waves:

1. Reflection: When a sound wave hits an object, it bounces back.

Z. Biological Use of Sound:
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o Bats, dolphins, and whales use sound echoes to find food.

o This process is called echolocation.

? dygaig @liwi [ Questions & Answers
1 €"j3au)l $)JUS" g Lo / What is a "sea canary™?

6aJa=)l dilgal wuy  laglll Gga ole @l pawl il
It's the beluga whale, known for making many sounds.

2. SCiganll dupadl GUlgrall paAimi waia / How do sea animals use sound?
duignll Wlagoll wla=il JUa (o plebll olc jgisllg Julgil)
For communication and finding food using reflected sound waves.

3. SGUgnll yula=il g Lo / What is sound reflection?

Lo (oL Laolahnl Ay aviguall daqgoll aladyl Q.
It's the bouncing back of a sound wave after hitting an object.

4. S $anluy §69.0Jl 23225 ga Lo / What is echolocation?

club il &olgo ajanil Gagnnll wla =il rolaaiwl Q.
It's using sound reflection to locate objects.

" 4

s il




Refleeliom: is the bouncing back of a wave after it strikes a barrier.

Jalay ldolakhunl asy Gagol) s =l aladpl:ysla iyl

AQup=lu Aoayill &o 6agaall 6,68l Llhio LonaAli Lyl !lgoto aiAl
AugiliJl WAL Lwli’i uoll=] Gugaiq dliwi LJIl ola VU @ujilaiVig

Gonll yola =il Hle yusledl Aol it yaralisa
‘dpwlsil hldill ¢
unaldl Aol £gi Lle Agiwi A i)l Wignll Aagoll 595

A Soui CUAJ a1 JAdiy Ggunll yuAa =i clulollig dulnll dbawil .
8 )laJl oyl b LaualgCechod

&ioig Waunll yaioi alaallg p5tiall Jio Aidiiallg docliJl aoawil
$anll dgan

GB Summary: Effect of Reflecting Surface on Sound Reflection
¢ Key Points:
« The strength of a reflected sound wave depends on the type of surface it hits.

« Smooth, hard surfaces reflect sound well, which is why empty rooms often
produce echoes.

« Soft, rough surfaces like curtains and carpets absorb sound and reduce echoes.

? @ygalg dliwi | Questions & Answers
TunAa=wigll Ggnnll 696 Llc j..lé.l \__?.'iJl Jolg=Jl Lo -1
/ What affects the strength of a reflected sound wave?**

ALl adauul Eol.
The type of reflecting surface.
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/ Why do empty rooms produce strong echoes?**

ALigunll Wlagoll laio yuis=iiq cliwlog tulnn Laus alkwilg Uljasll OV
b9y
Because they have smooth, hard surfaces that reflect sound waves strongly.

Sgnll yaiod Lill Albwil Egi Lo -3
/ What Kinds of surfaces absorb sound?**

y5tiaullg N | Jio didiallg docliJl Akl
Sof't and rough surfaces like carpets and curtains.

gl &o Jol=il ub doclilig Alnll Abwil u G302l Lo -4
/ What is the difference between hard and soft surfaces in dealing with sound?**
Anioisd docliJl Aawil Lol nsama)l vl Wenll yua=i dulnll aawil
Ganll U-o JlQiq.

Hard surfaces reflect sound and cause echoes, while soft surfaces absorb it and reduce
echoes.

Echoloeatilom: it uses of reflected sound waves to find objects.

wlc Joi=l dunA=igll Arigrll Wlagol)l maAimg (s5anlU &6g0ll aani
ol
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(Sonar) jliguull :inglgisill ¢

(Sound Navigation jUguul olaAiwl clol Cini$andl JgoaAiwy pinydl .
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52U &6g.0ll a3and o Ligisll JAub g JUguull .

Jnlai vh=i LariV (Ultrasonic waves) Qiignll @Go.b 2looVl roadimg .
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GB Summary: How Animals and Humans Use Echoes and Echolocation

¢ Animal Use of Echoes:

Beluga whales, dolphins, bats, and some birds use echoes to find food.

Bats also use the Doppler effect to detect whether a moving object Clike an insect)
is coming toward them or moving away.

¢ Technology: Sonar

Humans use echoes underwater through a technology called sonar (Sound
Navigation and Ranging).

Sonar is an electronic form of echolocation.

It uses ultrasonic waves because their short wavelengths give more detailed
information about the objects they reflect from.

Sonar helps:
o Avoid icebergs.

Map the ocean floor.

1

o Locate underwater objects.




? @ugalg @liwi [ Questions & Answers

Srolzhll ylc joisl) $anll EaAiwi LiJl Gllgiall Lo -1
/ Which animals use echoes to find food7**

JjoLkll UARJQ wwlolaall o Vall clayll Ulianll.
Beluga whales, dolphins, bats, and some birds.

<3liga piili ga Lo -2
/ What is the Doppler effect?**
13] A6 p=0J UlLro @A)l QoA g qoauall AA pa (e Qi aa pill U..o H=ill g
a=ily al Wiy ol ula

It's the change in frequency due to motion; bats use it to detect if something is coming
closer or moving away.

Sjlgulga Lo -3
/ What is sonar?**

o)l i bl gl ayanil Wenl padiwi dyids
A technology that uses sound to locate objects underwater.

S)Ugull ub ALignll Yo.b Cilagoll padiu lale) -4
/ Why are ultrasonic waves used in sonar?**

pluall e Qbs Jmaldi ohb=iq uRgo)l Jobll Spad LAl
Because their short wavelengths give more detailed reflections.

SjUgull Sloladiwl o -5

/ What are the uses of sonar?**

clodl Cial pluail wlirialg dagaoll ELS bilpA ouw) Guaglall JuaJl waiai.
Avoiding icebergs, mapping the ocean floor, and detecting underwater objects.




Wirasemmd is the name given to sound waves that have frequencies greater than
20,000Hz (20 kH2). This is above the normal hearing range for humans, so we cannot
hear ultrasound.

Ultrasonography is medical procedure that uses echoes to see inside a patient's body
without doing surgery. A special device makes ultrasonic waves with a frequency that can
be from on to 10 million hertz, which reflect off the patient's internal organs.

BesSenamee: happens when an object vibrating at or near a resonant frequency of a second

object causes the second object to vibrate.

UU jidoll puuall 3355 Uo WL ol aic Lo oaua fidy Loaic Giany Gyl
W o]l jl ol ob iy

Uiyl AAgi pladiwl (Resonance) (ripl :yaralisa
TSany Yo ¢

Glaayill o 6aalg aic jidli (Tuning Fork) (uiy @agib ¢lya) Cuila 13]
Quuol U9y jidy Jigll y=a Clisoy Jlirall yig ALY

Ugua jaunig yigll jidy bgll (ro Liupd LadeuAaiq AAguin)l Lpi loaic
€6)aUAJ 02l Lo l3lo ¢
(Resonance) (jui Jl ot 6 paUAJI 02

wui aJ Al ouua jljial VO Hdlo o iy boaic gyl Gany .
o=l 2l

GB Summary: Resonance Using a Tuning Fork

¢ What happens?

« If you have a tuning fork that vibrates at one of the resonant frequencies of a
guitar string, you can make the string vibrate without touching it

o Strike the tuning fork and hold it close to the string—the string will begin to
vibrate and produce sound.

¢ What is this phenomenon called?

« This is called resonance.
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» Resonance occurs when a vibrating object causes another object with the same
natural frequency to start vibrating too.

? @ugalg @liwi [ Questions & Answers
SuLipdiga Lo -1
/ What is resonance?**

Mlaaﬂlmﬂﬂplmjlmloﬂpﬂommbmm
It's when a vibrating object causes another object with the same natural frequency to
vibrate.

Cjiay Lia yigJl yuoli Ul vy Ja -2
/ Do you have to touch the string for it to vibrate?**

Qo) Uoa jidy sl J=ay Uuiydl U Lulkio aapil gla 13l ..
No, if the frequency matches, resonance makes the string vibrate without touching it.

SJUloJl 13a L6 GoaATimoll 51aI Lo -3
/ What tool is used in this example?**

Ui d.A gl (Tuning Fork).
A tuning fork.

SJUlioll 1aa 6 JUrall Jig Jidy Lio -4

/ When does the guitar string vibrate in this example?**

Wulkho a3l Uollg auilny  djidoll G5quiil)l &iAgi Loaic
When the vibrating tuning fovk is held close and the frequency matches the string's
natural frequency.




claguallg L1l U1 §1 :uaLALisA
A=5Ub 63450 ¢
(Noisedlauaui V| Lud Lo Lauai Ll LW e.oll U] pdani el YUs Loy
Wign il Jga puaduivl ey oo Uellisg Yl QU Gany laa .
‘Vol=ll Pgaagll ¢

Wignai L LLWgollg duias Jié Wigni L cliaguall Pl adisias .

aoi=y ¥ LLwgollg claguall Uy §1l Ul pa Aurol=ll A28l &) .
“lbga gl vy ule

(Sound Quality) Cigunldl 6392 Lle apiwy Gl .

GB Summary: Difference Between Music and Noise
¢ Common ldea:
« Have you ever been told that the music you like is just a bunch of noise?
« This shows that people often disagree about what counts as music or noise.
¢ Scientific Concept:
« You might think noise is something unpleasant and music is something enjoyable.
« However, the difference between music and noise doesn’t depend on your opinion.

« It depends on the quality of the sound.

? dugaig @liwi [ Questions & Answers

b9all olc apiwy clagnillg yOlwgoll (u Gradl Ja -1
Soaiuill

/ Does the difference between music and noise depend on personal taste?**

V ol Ciguall wunl Cuis 13] Lo ule yuulg /agunll 6aga ole agisy (Gpall A
No, the difference depends on sound quality, not whether you like the sound or not.




Tuuwgollg clagall U1 Gl aany $i3Jl Lo -2
/ What determines the difference between noise and music?**

iganll 0agn Sound Quality).
Sound quality.

Tclagnillg ya1wgoll Jga yulidl walisg 1aloJ -3
/ Why do people disagree about music and noise?**
vutg Waunll yailaid ple aoiy ol YA Allisg §9a yaidin JAJ PV
Waall
Because everyone has different tastes, but science looks at the sound’s characteristics, not
personal preference.

Suolc JAuiy cbaguall =i gd Lo -4
/ What is the scientific definition of noise?**

dokioll Wanll 063gaq RAiig)l kol OJI 8087 Gilgul
Sounds that lack regular patterns and structured sound quality.

claguall Lldo Lirwgollg doill ignll 620 :Guup=IU yaralill 9 sa
SOV O juroill Clifos Ja -1

Lodiy jueill Yo USoiiw JleAlg gilitl yle @igill yudi Cidje 13]
Jaalg a3yl gla oJ ia

‘Lo Wlaayi 6ae jauni Ul JAa Ol g vyl
(FundamentaD duwlLwlll Aoill -
(Overtones). aLLigl gl Aufiolgill Ciloidl o

TUgnll aga pa lo -2
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iguall yalaail of gly Ylusiyl puiy @14 o (Pitch) doill .
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Ly 5y 20,000 OJI j5)20 Y &85 LIl Wlgn VIl oy YLyl .

GB English Summary: Sound Quality, Pitch, and Music vs. Noise
1. Can you tell instruments apart?

« If the same note is played on a piano and a violin, you can likely tell them apart—
even though they have the same frequency.

» That’s because each instrument produces:
o A fundamental pitch, and
o Several overtones.
2. What is sound quality?

« Sound quality results from the interference of multiple pitches (fundamental +
overtones).

« Each instrument has a unique sound quality, or timbre.




3. What is pitch?

« Pitch is how high or low a sound appears to the ear.

o Fast vibrations = high pitch.
o Slow vibrations = low pitch.
4. Music vs. Noise:
« Noise is a random mix of frequencies, often unstructured or unpleasant:
o A truck engine.
o A slamming door.
o Keys falling to the ground.

« Music is a structured arrangement of frequencies that follow a predictable
pattern.

5. Human Hearing Range:

« Humans can hear sounds between 20 Hz and 20,000 Hz, under normal conditions.

? duoul=’ dugaiq dliwi [ Educational Q%A
uuli wic o) Yloallg gilidl U Glgmnil waliai 1ale) -1
SdigiJl
/ Why do the sounds differ between piano and violin on the same note?**

audolgill CloRill wmy (Overtones) @i JA Llaniii il d6liagll
Because of different overtones each instrument produces.

TGonll 6292 v Lo -2
/ What is sound quality?**

Hooll lligm @I J&J phasi Olei Gac JAlad Aoyl pad
It's the result of multiple pitches mixing, giving each instrument its unique sound.




< PitchJl g Lo -3

/ What is pitch?**

jliayl  depw  wua gl yaldail gl olwy  Ujg=eud g

It’s how we perceive a sound as high or low based on vibration speed.

TuLwg.ollg gl Y1 G2l Lo -4

/ What's the difference between noise and music?**

dolio JIr) duslouiic :cbagiall
Loy QuLiiJl US040 doliiio aoLwag.oll
Noise: random, unorganized.
Music: organized and patterned.

ULyl aic Soudl Glhi g Lo -5
/ What is the hearing range of humans?**
jiya 20,000 oJl Fiya 20 Uo.

From 20 Hz to 20,000 Hz.




Sound cannot travel through a vacuum. A vacuum is an area without any air, like space.
So, sound cannot travel through space because there is no matter for the vibrations to

work in.

!

Q2. Fill the empty box in the following table

Speed of Sound in Air

Temperature (C°)

Speed (m/s)

0

v =331+ 0.6(0) =331

20 v = 331 + 0.6(20) = 343
25 v = 331 + 0.6(25) = 346
100

v = 331 + 0.6(100) = 391




v =331+ 0.6T

@.3. During a laboratory experiment about the nature of sound, Sara walked into a large,
dark voom and yelled “*"Hello! “*""" She heard a strong echo of the word almost
immediately. Which of the following is a valid conclusion Sara could draw from her
observations?

B. The room is full of pillows and other sof't objects.

C. The room has no walls.

D. The room is very cold.

4. Sound travels fastest through A. vacuum B. sea water C. air [IL{FSS
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WIORGE as the product of the force applied upon an object and the distance that the
object is moved in the direction of the force.

Wil is done on an object when a force causes a displacement of the object in the

direction of the force. Ly |
IS d 2
Work can be expressed as a formula: .
Work = Force x Distance in s y 74

where F is in newtons, and d is in metres.

From the equation, it can be seen that in the case of zero displacement there will be no
work done. Therefore, holding up a pair of binoculars, or reading a book are not examples
of work, because no motion occurs.

Therefore, its unit is newton metre, but this unit has a special name: Joule (J)
INXTm=1Nm=kg % =1]
A larger unit of work is the kilojoule

1kJ 1000J

A common unit of energy is called the calorie.

[ calorie CcaD) is equal to 418 joules (J)

| cal = 6187
0aa 1ty roanall 13d g olaiVlg Jladioll @il 695 il 131 sl
Ladlailg 6gaJl
W=F xX
€ d >l
F—
LAl A LA LS LA LS

a6 6)5§.0J1 5981 oLl ol Lava gy il Galjul X Sgdl = Josz il
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ouuJl LS paiy il daljul N, X(igsi 6anqgs ywldi 65ig.0Jl 6981 F Ul Cra
m yio 6309y Yuldi aLs 658.0J1 6981 olaily

J Jga uolig Nm daags yuldy W sai)l

UL L J585 Loaic anlg igs Ldjlado 696 0jaii all Jsuill ail Jeol
dw sl GloS)l (o Jsuiv)l aiq . anlg Jio Jlados LAdlail dialjl v
ujladoll

INxTm=1Nm=kg > =1]
0jlaul oy Jsetls L (g-ay O fypbundl aljyl &La (b @il AN Aoy

@il Jai)l e Aliol L) Wlis 62116 gf jutalioll Uo @9j Wliol ULo EUAJ
AAj1n angi V

An object is pulled 4 m on a horizontal surface by applying a force of 50 N. Calculate the
work done on the object.

Calculation |€ —S }{

W=F xd F

W= 50N X &m= 200 Nm ke Cld s did
d

A boy pushes a box 1u'm on a frictionless surface by applying 200 N. Find the work done
on the box.

Ans: 2000J

Calculation

W=F xd

W= 200N X 10m= 2000 Nm = 2KJ
Result: The work done is 2KJ
ENEREY: as the ability to do work.

We do work by using energy, so we can say that work and energy should have the same
units. Both work and energy are measured in joules (J)




591632
1333212

Lo Juw jlail ule dulilill Ll @3UaJl
A LIl Slo Al o L g Jsail ywlid 629y Ywldl uwls Gios pag

How much energy is spent? Since the energy spent is equal to the work done, the answer
is: 200J

b) Types of Energy

Energy exists in a variety of different forms; such as potential energy heat energy,
electrical energy, chemical energy, nuclear, sound energy etc. Here, the two main kinds of
energy will be discussed: Potential energy and Kinetic energy

Potemiial BDergk is the energy possessed by an object because of its position relative to
other objects, stresses within itself, its electric charge, or other factors.

potential energy of an object having mass m and height h is given as:

Potential energy mass x gravitational field strength x height in symbols
Ep=m.g.h

~g

3

heremisinkg gis10N/kg and hisinm
dayii punall Loy wi sy Wil A8Uall Ly : diolall A5Uall
Jio Lo oo ol , Gud il dualadl Jio Guala piili cuniacesg
ohlis ol Jlaodl gl pupasll Jlaodl
Ep=m.g.h

X @ U1 aladl Juasi x GliA = iolall dsUall
£V

(ineiie EDeuiE Is the energy of an object due to its motion

Kinetic energy (EK) of a moving object at a speed v and mass m is given as:

B v
K—zm.v

here mis in kg and v is in m/s

N <

v’v

S

Z\

The faster a body moves, the more energy it has. Moving objects do work, because they
have energy. For example, moving air Cwind) turns windmiills, falling water turns electric
generators, a spinnhing propeller moves boats and turning wheels move vehicles etc.

Kinetic Energy depends on speed and mass

AiA pa iy eanal laATios Ll AsUall pa : @ps paJl @BUaJI




) Changes of Energy

The total energy of an object does not change; while its potential energy decreases its
kinetic energy increases, or while the kinetic energy of the object decreases its potential
energy increases.

LOLH£(ﬁiolbﬁ.5Lb+ﬁppﬁ_ﬁLb)Mguay_‘U|&BLbue; . T “.....n
duspall dsUall Jii Loiy g walaji duspall aisla (o diolall aisla Jii
QiolaJl aisUa alajs oaual)

A man lifts up a 4.5 kg box on to a table which is 120 cm high. How much potential energy
does the box gain? (g=10 N/kgd

Calculation
Ep=m.g.h
N
Ep =4.5kg x 10k—g>< 1.2m =54 N.m.=54]

Result: The box gained an energy of 54 joules.

A man with his bag weight 70 N. If this man travels 15 m vertically upwards walking on
the upstairs, how much energy does he spend?

Ans: 1050 Joule
Ep=m.g.h

Ep=70N X15m =1050N.m.=1050)




A cyclist has a mass of 43 kg and his bicycle weight 7kg. If the cyclist moves with a speed
of & m/s in the forest, what will his kinetic energy
|

Ex =§m.v2

2

1 1
Ex =5 x (43kg + Tkg) x (4m/s)? = 5 X (50 Kg) X 16’:—2 — 400

A bird of 1.6 kg flies at a speed of 5 m/s. Calculate its kinetic energy
Ans: 20 Joules
1

Ex ==—m.
kK =5mv

2

2

L m
Eyx = P X (1.6kg) x (5 m/s)2 = 0.8 kg x 25 oy =20]

d) Conservation of Energy

Energy can be changed from one form into another. The total energy in nature neéver
changes. This is known as the law of conservation of energy. If the total amount of energy
never changes, where does the kinetic energy of a moving car get lost when it stops.

An electric motor converts electrical energy into kinetic energy, but some of it turns into
heat and sound because of friction. When a lamp glows, it turns electrical energy into light
and mostly heat energy, so there is no energy loss, but just the conversion of energy into
another form.
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)al
POWIER: is the amount of work done Cor energy spent) in a unit of time.
It can be stated as;
power= Work done/ Time take or power = Energy spent/ Time taken
in symbols, P = % oy P = %
where P is in watt
- Uo il 6a0q JUA jaioll Jiitll JaRo w8 jail
? Uo I / JsediJl = 6ja8Jl
P = e or P = il
t t
628l L 628l Yulid Wiang Uog J/s i watt lalgJl 6a2g4 6 a8l Yuldi
hp Auilaall
hp =746watt
Energy given Efficiency Lost energy
100J Human Body 15% 857
100J Petrol Engine25% 757
100J Diesel Engine 35% 65J
100J Electric Motor 80% 20%

Some Examples of Efficiency

The machine in the figure raises a 120 kg load vertically upwards to 6 m in 10 seconds.
a) Calculate the work done by the machine

b) Caleulate the power of the maching

W=F xd




A motor pumps 1000 kg water 10 m vertically upwards in 1 minute. Calculate its power.

Ans: 166.7 Watts

' 1666
P = F =g 6010000
t | | [ 6lo] |
400
N 360 |
1000 Kg ><10K— X1m |_[4]0l0] | |
P = g = 166.7 watt 360
SIIPLE MACHRES Eloganni) VY] LLle®
(-O oo

The "machine” is a symbol of modern life. A washing machine, sewing
machine, vacuum cleaney, drier; car engine and a computer are all
machines but rather complex ones. A simple machine may be much simpler than
any of these. Simple tools with one or two parts are called simple machines.
Complex machines are just a combination of simple ones.

Guuis, dhlua dithlo Wlué diyanl 6ual Jlo pa "4
Laisalg Wl LalA JigiioAllg 6jlull Gpao ( WA,  ALLpaAS
Uo Wi Uo sy i dauyl VI Ygali 26 Lo an uJl 6ad=o
ol Wwija gl £ja (o AigA ol AUar )l Clgall Luolli .o A
GV \\. { Uo &jo 3120 L@ dadieoll WU dayy

Al

Simple machines are devices that work with one movement and a change in size or
direction of the forces. Although simple machines provide the advantage of using less force
and thus making the work easier, they do not reduce the amount of work.
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Simple machines make work easier by providing a large force over a small distance
derived from a small force over a large distance or by changing the direction of the
applied force. There are always two forces related with a simple machine; the force which
we apply to the machine is known as force (F) and the force which we have to overcome
is known as resistance force (R or load force (L.

Opran Goluo Lle S)us 698 JogT JAA o Jawi dagudl GYVI Jo=i
Adinoll 5981 olail pi Gapb U gl 6348 Adluo Lle 612 695 JLiliy
WUl Lle Ladihi il 808l W=l iaguy WL Yliktiyo Yligs Losla Wlia
(R) oqliloll 596 rouwl Lo p=d Lale wulill Lixle (u=iy uidl 6g8lg (F) 698JU
(1) JoJl 695 qi
There are six kinds of simple machines; the lever, the pulley, the wheel and axle, the
inclined plane, the screw and the wedge.
bl jgaollg dla=ll Spaul i)l byl OV (o Elgil @iw Glia
2w ig Ly Jul (JSloll

al levers
One of the simplest machines is the lever.

A lever is simply a rigid bar which is free to move around a fixed point, known as the
fulcrum or pivot.

We determine the class of the lever by noting the relative positions of the load, fulcrum
and force.

JA&Jro Jga Uljgal) s vl roaun dlisJi

iAol (o JA &uAgo L a Elgilll 0Ad Winig i)l (Lo Elgii A5\ aagig
dogliollg 698J1l o JA 115l dndig.

Every Lever has three (3) parts:

1. Resistance Force, Input Force or Load, what you are trying to move or lift.
2. Effort Force or Output Force - The work done on the Lever.

3. Fulcrum - A fixed pivot point.

Aol e 69l ayl g gl 3
AT 1odl (e Qoqliodl A=yl g Gogliodl £1)a




1. First Class Lever

A first—class lever is used to lift heavy loads with small forces. It has a fulcrum between
the force and the Load as in the figure on the right. If the system is in equilibrium there
are two equal turning effects but in opposite directions.

According to the law of levers we can write;

The length of the lever

F.d. ' N Ld.
A

FULCRUM

Fixed point about which the lever rotates

Force x Force distance = Load x Load distance

FXF.d.=L x #¥d.

Scissors, see-saws, can openers, equal-arm balances and crowbars are some examples of
first class levers. -

W done on the load= W done by the force

R joaa X L = hforce X F
aicq ULigAall ga Uljrodlg yasoll Lailiol (log : JoVl £giJl (o ALisJI

Acuw au) gl 696 a4y LLe Juaai ad Eqidl 1Aa olaAiwl
lodule Subilh . Jaaai Vgl
! Jaall
. 55l gluddy ? “‘ Lagial gl 3dy

3,4




Mechanical Advantage it is equal to the ratio of load to force (In ideal conditions).

As a formula, it is stated as;

Mechanical Advantage = Load/Force in symbols

MA—L
UTF

If the mechanical advantage is 2
Wlang Uy . 6g4l g Aoglioll U Guunill o LALILALI s
Ermpls © paye# 49

Calculate the force required to balance a load of 700 N using a lever 3 m long, the fulcrum
is Tm away from the load.

Calculation 3m
~ L
FXF.d.=LXL.d. 4aid 700N
Fx2m=700N X 1m A0
700 x 1 < F.d. f/\\‘ ¥
F=——>—=350N 2m e

Result: The force to balance the load is 350 N

A lever 120 cm long is used to move an 80 kg load, the distance from the load to the
fulerum is 30 cm, find the force needed to lift the load

Ans = 267N
FxXF.d.=L%*%L.d
FxX09m = 800N X 0.3m |
1 [2]6]6.6]
=M=267N 9]12400
0.9 | (118 |
60
< — > 1 [5(4] [ []
267N 80Kg | | | 16]0] | |
l LOAD | . il%o. _
2) Second Class Lever 3 e T 1 (54 |

F.d. /\\ L.d. ' [ T8l

0.9m Y \ 0.3m
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a second-class lever has the load between force and the fulcrum. From the law of the
levers we can write

The length of the lever

r 3
v

LOAD L.d.

&
=
-

F.d.
FULCRUM

Fixed point about which the lever rotates

Fx E.d.=LxlL.d.

A wheelbarrow, nutcracker and bottle opener are some examples second-class levers.

2Lito Laviliol (rog il
Uo Egil 1Aa oladiwl ricg @aidll
Uo gl 138 L6 Junai 13) doglilo)l (o J2ial Yo il 698l Yils wlli=ll

6 696 Qu) Lle Wi
3 Hlall ehull dsb &
dﬂ-“ L.d.
& >\
F.d. f;_ \
35l

A man carries a 60 kg load using a wheelbarrow, what is the force the man applies for
the values given in the figure. Find the mechanical advantage of the wheelbarrow?




Calculation:
FXF.d=LxXLd.
Fx1.2m = 600N X 0.4m

_600 x04_
1.2 = e A
M IR L.
“UF 200
Result the force is 200N, and the mechanical advantage is 3
3) Third Class Lever

A third-class lever has the force between the load and fulcrum.

Sugar tongs, tweezers and forearm are good examples of this class of lever

-“‘ - The length of the lever

>
LOAD F.d. :
- i \
Ld. L)
" 2 s ..o - o
m-wl l a'i I'i l 'mq ewl Fixed point about which the lever rotates 'm ml wwl

Aogqléoll o 1Al Ugai 598l Ulo Eqll 13d oladiwl aicq kdlollg Ausdjgll
ado depull oo &gy ule Juanilal

ALial)
= = >
M‘ F d _
< A\
Ld L)
el

What is the load distance and mechanical advantage of the lever shown in the figure?
(The

weight of the rod is ignored) Ans 100 cm, 0.4
fet Fd=x, Ld=x+60 cm
FxXF.d=LxL.d.




100 N x x = 40N X (x + 60)
100x = 40x + 2400
100x — 40x = 2400 ~ 100 cm

- 100N

2400
x=——=40cm

A J

i
-

B 40N 42 ﬁm
60 cm i -
0 LOAD "

L.d.
150 cm

Therefore Fd= 40cm , Ld=60+60 =100cm

L 40
M.A=—==

F=100 04

a) Pullleys: is a wheel which can rotate around an axle so that a v

b) ope can pass over it.

Pulleys are used to change the direction or size of the applied force. For example, a pulley
is very useful for pulling a flag to the top of a pole, otherwise we would have to climb up

a pole to raise the flag.

here are two types of pulleys, fixed pulleys and movable pulleys.
1. Fixed Pulley

A fixed pulley is used only to change the direction of applied force. If we neglect the friction

in a fixed pulley, the force is equal to the load.
the force = the load
2. Movable Pulley

A movable pulley is a pulley which moves along a rope with the load attached to it. A
movable pulley is used to reduce the amount of force needed. Half of the load is necessary
lift a given to load with a movable pulley, because each side of the rope supports the load

FULCRUM

Fixed point about which the lever rotates

L
—_—

5

L

in equal amounts. The mechanical advantage of a movable pulley is 2.

the force = % the load
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MOVABLE PULLEY FIXE,I,D“P,UL/L/EY

:
?? b—3- 100N




3. Block and Tackle

In many cases, to raise heavy loads a single pulley is not sufficient, a combination of pulleys

might be necessary.
block and tackle are a system of both fixed and movable pulleys.

The pulleys are side by side and are called the block and the rope
going around the pulleys is called the tackle.

F,=50N
The number of movable pulleys increases the mechanical /
advantage of the system. For a block and tackle system
the force is calculated using the following formula.

1

the force = wuinber of Pulley the load

Block and Tackle

269 ALLEUI Jloall &by aalg 635 ladiwl ,ai) ¥Vl Uo s oo
AUl Uo Gegono ladiwl $gall Uo Ugay

A4 11 oJlg @il Wl AUl (o oUA (e 6 jlie Block and Tackle

Joa Joay $all Juall poung Block Lowtlig Liia OJI Uia WALl aagi
Jackle Glpal

Block and poUAl) iy . oALUASSI QM Uo Aol WAl aac 2y
AUJUJI Al polaAiwl 6g9J)l wlua rody ( Tackle

WJgoaJl (6)80] aac) /1= 06q8Jl
@) Wheel and il e

A wheel and axle are also widely used in our daily lives. A doorknob, = 2
pencil  sharpener and screwdriver are

all examples of a « wheel and axle. A wheel and axle are made
up of a wheel and L axle tightly attached to each other so that they
turn together. If two wheels  of different diameters are attached
together, a wheel and axle is formed. Bicycles, cars, trains and almost all
machines working with wheels use the wheel and axle principle. The illustrations
below show how a wheel and axle work.

Rotation
l

p
b

Bike sprocket gear is an example of a wheel and axle

U513 Uoin Uo UGATH Al paddg Al =l
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% Gear Cluster
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@ Inclined Plame: is a smooth surface with one end higher than the other.

1AV (o Llel Aislai wila ga (WIALaVI rouac) yulol ddauw 3 J5lodl ddaull

It is an easy job to raise a heavy load using an inclined plane or ramp. Sloping roads and
ramps are examples of inclined planes.

mg sing

P, _III\ /-

" =
- [P\ mg cos ¢ I
=g, \ \

@

) SEI@ME is a combination of both an inclined plane and a cylinder.

A screw is a long slop e turning around a pole, like a spiral staircase.

The screw is an inclined plane wound around a central cylinder.

/cylinder
inclined

ole Glhyg . dilgawi Jga Wwello Jilo A o UgALEs T Lud o)l
JiloJl ol LA LolAg « Aoyl Anya Laus Uualiio Uuiw JA U asyl
A1 dapilaroll 8a5Lal YAl diajga L4l Yo Jobai Aoyl b Wwolloll

f) Wedye an inclined plane having either one or two sloping sides.
In a wedge, the sloping surface is pushed through the material which is held still.

Wedges are used to cut materials or raise heavy objects of f the ground. A knife, nail, axe,
rce - chisel, needle, yazor blade, saw, scissors and other cutting tools are examples of
+ wedges.

Ubilio Uulilo Uataun (o UeAs n iy &1 gag b wi




A wheel is kind of lever which can rotate around a fixed point continuously. The most
important advantage of wheels is that they offer little friction. Car engines, lifting
machines, pulley blocks, turbines, almost all kinds of machines and even clocks use wheels
have different uses in machines. Some of them are connected by belts while others have
teeth around their perimeters. A gear is a wheel which has teeth to increase friction and
prevent slipping. The wheels or gears are used to change the direction and/or speed of
rotation.
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1- The work done when a force of 1N acts over a distance of 1m is JHER or 11.
2-Energy can be defined as the @Il to do work.

3-  There are two main kinds of energy: Polisiilal GBI and inelic enermy
4-Polsmiligll energy is the energy of an object due to its position.

5-The energy of an object due to its motion is called HiRGHS energy
6-  When a pencil falls from a height its POlS@Ela energy changes into MIMGHIS energy.

7-Powey is the QENOEIE Of WO done in a unit time,
8-The ratio of the output work to the input work is called GlllcioNeN.

MISWERINENOIOWINTUESTONS

1. Does a man do work when he carries a 75 N bag horizontally for 5 m? Why/why
not?

No, because No force act on the bag with direction of motion.

2. Can an object have energy at rest? Why?

Yes, because it positions.

3. Give an example of an event where all of the potential energy is converted into
kinetic energy or all of the kinetic energy is converted into potential energy

A pencil falling off a desk loses potential energy but gains kinetic energy

Skiers go up hills to ski very fast, a brick on a wall has a potential energy when it falls
down it gain speed and so potential energy change into kinetic energy.

4. Can an object do work.at rest? Why?

No, because it a displacement zero.

5.  State the various types of energy.

Energy exists in a variety of different forms; such as potential energy heat energy,
electrical energy, chemical energy, nuclear, sound energy etc.

(Mechanical, Magnetic, Gravitational, lonization, Chromodynamic, Elastic, Mechanical
wave, Radiant, Rest, Thermal)

6. What is gravitational potential energy?

is energy an object possesses because of its position in a gravitational field(g=10N/Kg).
7. State the conservation of energy theorem.

that energy can neither be created nor destroyed; rather, it can only be transformed
from one form to another.

8. Can work be performed without any force? Why /Why not?

No, the condition of the work should be an effective force in the body.

9.  What is the relationship between work and power?

the relationship between work and power (Force and Distanced

10.  Explain the energy changes occurring during the fall of a brick.




Gl 0272185926372

Opain (027401333727

a brick on a wall has a potential energy when it falls down it gain speed and so potential
energy change into kinetic energy.

1. How can we increase the efficiency of a machine?

Decreasing friction in the joints and moving parts by use a ball bearing or oils.

Sl 16 fellowing [rollEmns

(Where necessary, take g = 10 N/kg)

(1D A boy of mass 50 kg climbs a wall 2 m high and then jumps to the ground.
a) How much work is done in climbing the wall?

b) What kind of energy and how much of it does he have just before he lands on the
ground?

¢) what happens to this energy after he lands?

(a)
W=F xd=50X10X2 = 1000] = 1K]

(b) it’s Potential Energy

Ep=m.g h=50x10x2=1000] = 1K]J

() loses potential energy but gains kinetic energy.

2

a) How much work is done when lifting a 2 kg mass to a height of 1 m?

b) What will be the total work done if this'mass is lowered back to its original position?

(@

W=F xd="2X101.=%204
M -20J

3. A 10 kg object has a speed of 12 m/s.
@) Find Ex of the object.

b) If its speed is halved, what percentage of its energy is reduced?
(@ Eg = -m.v? =2 x 10 (12)? = 5 x 144 = 720]

(b) By = ~m.v? =~ x 10 (6)> = 5 x 36 = 180]

180 1009% = 25 %
720 0T e
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4. A crane can lift a 450 kg mass through a vertical height of 16 m in 20 s. What is the

powey output of the motor driving the crane? If the motor has an efficiency of 60%, what

powey input is required?

F xd 450 x10 X 16
t 20

= 3600 watt

P
Efficiency(n) = ;ut x 100%

mn

3600
60% =

in
p _ 3600 x 100%
el 60 %
MnsEr (e St quesiions

(Where necessary, take g 10 N/kgd

1
I Pushing a wall without moving it.
Il. Taking a book from a table to a shelf higher up.
lll. Pushing a pram.

x 100%

= 6000 watt

In which action(s) above is there work performed?

A | only B Il only G [ @@y D Il and 1Nl

2. Which of the events below is an action where no work is performed?
A) Loading some stones onto a lorry.

B Walking on an inclined path.

0 Throwing a stone upwards.

DilCarninyfaliaylonizoitally

3. A man carrying a load of 6 kg runs upstairs If the work that the man does on the load
is 300 J, find the height of the stairs

A 3 [ &m €>6m DX10 m

4. A toy car is pulled with a force of 10 N for 5 m. If the friction force between the car
and the surface is 5 N, what is the net work done on the car?

A)50J B)100 J €200 J WS )

5. A 15 kg object falls by 5Sm vertically. Find the decrease in potential energy of the object.
AX75J BY15 B TEO) D) 15007




USelthelwordsielowlinyougowniSentenees;

Simple machines, mechanical advantage, lever, pulley, movable pulley, wedge, gear,
combined machines, screw

EillinjthelhlankSjwithiapprontiatelworst
1. The ratio of the load to the force is eechanicaliaivantage} !
2. A simple machine cannot provide a gain in _ Tl Class lever ___and__ [fied Pulley

——

3.In a fixed pulley there's no gain in either [0hEE] or load
4. A doorknob is an example of W@l and L.

5 IncTimed Phne is a surface with one end higher than the other.
Answentheliollowingluuestions

1. In simple machines does the work input equal the work outputs?

No, because the friction lowers the efficiency of a machine.

2. Some simple machines have mechanical advantages less than 1 and some others greater
than Why is this so? Explain using examples.

Because deferent between the position of force and load for example 2" lever the force
distance great than load distance and 3" lever the load distance great than force
distance.

2. Draw a pulley system Cblock-and-tackle) consisting of 3 pulleys and a rope.




4. What do we use a fixed pulley for?

A fixed pulley is used only to change the direction of applied force.

5. Classify the following objects into three groups as 15t class lever, 2" class lever and 3"
lever: door handle, tweezers, equal-arm balance, see-saw, scissors, wheel and barrow, pliers.

door handle Pliers Tweezers

equal-arm balance Wheel and Barrow
scissors
see-saw
Sole 16 folloniing Drollems

1 If you use a bar 30 ecm long with the fulcrum at one end, what force must you
exert at a point 5 cm away from the fulcrum to lift a 15 N load at the other end of the
bar?

FxF.d.=LxL.d. < T .
15N %8 Siem
Fx5=15N x 30 L0AD ! F.d. S
F=‘=‘5—=901'\5L_d_ /_\
30cm FULCRUM

2)  What is the mechanical advantage of a wheel barrow if the |sagutstivice Ctucket)
is Tm from the fulcrum and force distance Chandle) is 2 m from the fulcrum.

FXF.d.=LXL.d.

FXxX2m=L %Im

2F =1 . o
im
b 2F L.d.
M.AlE_—_ A _ 5 LOAD >
F F - ~
) F.d. -
L\

2m FULCRUM

Fixed point about which the lever rotates
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3)  Anutis located 4 cm from the hinge of a nut cracker. If you exert a force of 10 N
at a point 8 cm from the hinge, what resistance force dose the nut exerts?

FXF.d.=LXL.d.

10x8=LXx4 . - "
10 x 8 . 20N o
L= = 20N e Ld. :
P a’\
101N F.d. L
4)  What is the mechanical fem i FULCRUM
advantage of a single fixed pulley? How much rope must you pull

over a fixed pulley to lift a 10 N load vertically by 2 m? How much work must you do?

- the mechanical advantage of a single fixed pulley = 1, because F=L

- We must need & m rope to pull over a fixed pulley to lift a 10 N load vertically by 2
m.

- W=F xd=10 x2=20]

5) A combination of pulleys lifts a 480 N load. The force moves & meters to lift the
load 1 meter What force is required?

2F =1L

F=% (480) = 240 N

6)  The crank of a bicycle is 20 em long and the radius of the sprocket wheel is 10 cm.
if you exert a force of 80 N.on the pedal, what force will act on the sprocket chain?
FExEP.di=1Lxl.d.

80x20=Lx10

L_80 X20—16ON
=

7 Aninclined plane & m long has one
end on end on the ground and the other end on a platform 3 m high. A man wishes to
push a 900 N object up this plane.

Calculate the force that the man must apply.

e ’.,900“

h ,/,,’,::’/’" 3
r SR/ 1] d.
Fx4=0900x3

900 x 3
F = 2 =675 N




8)  Aload of 100 N is to be pulled up an incline of high & m and length 8 m. If the load
is connected to a pully system what force must be applied to a pulley system what force
must be applied to the end of the rope to raise the load? (the friction force between the

load and plane is 10 ND.
FEXF.d.=Lxl.d.

Fx8=100x4

100 x 4
F= 3 =50N

F=50N—-10N =40N
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A Force is defined most simply as any push or pull.
Newton’s l
\ 4 Second Law v
Known as the Known as
Law of Inertia Action-Reaction

Expressed as
F=ma

More fom means | More mass means

Unless acted
on by an
unbalanced
force.
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TAE FIRST LAW OF MOTION CCAn object at rest stays at rest and an object in motion

stays in motion with the same speed and in the same direction unless an outside force

acts on it)).

Lslw Loy Sl pauall (ule yaiy (Pdgad) @4 pal) Jolil Oeilddl
J2 6.5 ALd 1545 roJ Lo « Auudi olailg G )y LS jxlio Ly &liollg
Ausall dilla

|If the net force acting on an object is zero

|If it is at rest, it will stay at rest.

|If it is moving, it keeps on moving at a constant velocity (a constant speed in a straight

lined

Imedia is the tendency of an object to resist any change in its state of %

motion.

Wl ol Jio 989 IS jemill ol dyjlpolwil dpala
VA Wil o)L= (51 Goglio

TAE SECOND LAW OF MOTION

The acceleration of an object is directly proportional to the net force
acting on it and inversely proportional to its mass.

Lo rouwa o Alinao 9.5 LSl 13] Ylgedd JtI &4 pall Yolls i
LS cgl adlail ygaig laawo Uaph wwliiy Mo 25 TR

oawnaJl dlia So

This law was discovered and formulated by Newton as F... =ma

Note that net force and acceleration always have the same direction. The unit of force

Newton. was derived from the equation of the second law of motion in terms of the

fundamental units of mass, length, and time
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where Newton can be defined as the force which produces an acceleration of 1 m/s? when

applied on a 1k mass

EEI® A force of 500 N acts on a load of 250 kg which is at rest in space, as shown in

the figure. Find the acceleration of the load?

— —_—
Fper = ma
e BN
500 = (250)a
4 aF T /
500 2m
1= 250 52

This law is sometimes expressed as

(To every action there is an equal and opposite reaction)
-6 Lo dgluio J=b 2) 895 J=b 596 JAJ @b pall b Sl Glea) Ueils
olaivu Lo duuSleog jladol

gnj ddsaioll Culjledl GilewiV dadii Glell LJI dgjuall EoAIl duloc Jio
Wlall oJl 608y clodl &oay yasuill Yo waqxill duloc cUAA Jawll
J=2Jl 3) 69 « Wlanollg GJopl Lle 13§ 0)9ay clollg « WIAnoJl Pladiwl
LoVl LJl aoarsd

GravitationallkorcefandlWerght

An object released from a height falls to the ground. This indicates that there is a force

acting on the object directed towards the center of the earth. This downward force is called

the gravitational force. It is not a force that exists only between the earth and objects. It
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exists between all objects. In other words, gravitational force is the force of attraction

between any two objects.
Gravitational force depends on;
(a) The masses of the objects,

(b) The distance between them.

The greater the masses the greater the gravitational force. The larger the distance
between the objects the smaller the gravitational force. It is the gravitational force of the
earth that holds the moon in orbit, and the sun's gravitational force that keeps the planets

in their orbits.

The force of attraction between an apple and a human body is too weak to feel less than
one ten-millionth of a Newton (1/10 000 000 N) However, larger masses such as the sun,
earth and moon have greater attractional forces. The pull on a | kg mass is about 0 N on

the earth, 1.7 N on the moon and 280 N on the sun.

wliii 69.85 AVl Lodaai Wiy Ugall LD Ulolua gi relall il Oeild
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WIBIDIR is the gravitational force exerted on an object by the earth.

Weight is measured in Newtons, because it is a kind of force. On the earth the force exerted

on a 1kg body is 98 N, but for simplicity in calculations, it is taken as 10 N/kg

a 1kg mass has a weight of 10 N, a Z kg mass has a weight of 20 N, and so on, we calculate

weight as follows:
Weight = mass x g is symbols, w=mxg

where g is the gravitational field strength. Near the earth's surface gravitational field
strength is 10 N/kg. For example, if an object has a 20 kg mass, using the formula its

weight is,
W=20 kg x 10 N/kg = 200 N

Gomparing Welyt and mess

Weight is the pulling force applied on an object and varies from one place to another. It is
measured in newtons, but mass is measured in kg and is the same everywhere. However,
the kilogram is used, wrongly, as a unit for both mass and weight, because of the way
balances and sets of scales are marked. For instance, the box of sugar in the figure does

not “weigh" kg. It has a weight of about 10 N on earth, and a mass of 1 kg

oawal) ya il Uin 696 Jlado 9d Lo roaua e
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A common example of one-dimensional motion with constant acceleration is that of an
object falling freely towards the Earth. If air resistance is neglected as well as any small
variations in gravity with altitude, all objects, regardless of their mass and size, fail with
the same acceleration towards the Centre of the Earth. This constant "acceleration of
free-fall" is denoted by g, which has the value 9.8 m/s2 the motion of an object in a
vertical line Crising as well as falling) with a constant acceleration of g in the absence of
air resistance is called free-fall. Compare the motion of a rock and feather in the presence

and absence of air resistance.

The positions of the rock and the feather are shown at a given instant as they fall freely

in the absence and the presence of air.

There is more resistance acting on the feather, so the stone falls earlier in those first tube.

However, they fall at the same rate in the absence of air resistance in the second tube.
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1Explain the first law of motion and inertia

1st law of motion: (CAn object at rest stays at rest and an object in motion stays in motion
with the same speed and in the same direction unless an outside force acts on it).

Inertia: is the tendency of an object to resist any change in its state of motion.
2. If a body is stationary, can we say that there is no force acting on it?

A force that produces no change in an object’s motion because it is balanced by an equal
yet opposite force.

3.If no net force acts on a body, is it possible for it to move?

Yes, it is possible for an object to be in motion, even if it experiences no net external force.
For example, consider a car moving down the interstate at constant velocity. There is
friction between the tires and the road, air resistance, and wind acting on the car.

4. Explain the second law of motion?

5. Express the unit Newton in terms of base Sl units.
m

6. If there is only one force acting on a body, can it be at rest?

No, if the net force acting on a body be zero, then the body won't necessarily be in the rest
position. The situation of the net force equal to zero is impossible in reality. When the net
force of the body is equal to zero, it implies that the body cannot be accelerated. This
follows from Newton's second law of motion

7. If the acceleration of a body is zero, can we say that no force acts on it?

When the resultant force on an object is zero, it will remain at rest if it is at rest or
continue to move in a straight line at a constant velocity if it is in motion. There is no
change in either the magnitude or direction of its velocity. That is, there is zero
acceleration.

8. Is the motion of bodies always in the same direction as that of the net force?

Newton's first law states that an object at rest tends to remain at rest, and an object in
motion tends to remain in motion with a constant velocity (constant speed and direction
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of motion), unless it is acted on by a nonzero net force. Note that the net force is the sum
of all the forces acting on an object.

9. Can the direction of the net force acting on an object be opposite to that of is
acceleration?

Newton's second law of motion can be formally stated as follows: The acceleration of an
object as produced by a net force is directly proportional to the magnitude of the net force,
in the same direction as the net force, and inversely proportional to the mass of the object.

10. To which law of motion is the operation of car seat belts related?

The Car seat belts. According to Newton's first law, an object in motion continues in motion
with the same speed and in the same direction unless acted upon by an unbalanced force.
.. Any passengers in the car will also be decelerated to rest if they are strapped to the car
by seat belts.

11. Which forces act on an apple when it

@) remains on a tree? two force act Tightens tree and Cweight) gravitation of earth
b) falls from a tree? Cweight) gravitation of earth only

¢) remains on the ground? net force on the object is zero

12. According to the third law of motion, when you push somebody, he does not have a
right to complain about you. Why?

because these two forces are called as action-reaction pair. and he reaction for your action
opposite direction

13. Find the acceleration of an object experiencing a force F=120 N, as shown in the figure.
The surface is frictionless)

_F 120 y 5
T
14. Find the acceleration of an object on a smooth surface, as shown in the figure acting
on him.

Fper = Fy — F, =40 — 10 = 30N due east

F 30
a=—=—=>5m/s*
m

6
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UIIR is a Kind of energy; it is essential in order to see things.
£l V1 84 1 59 uaJ1 AUl JLALD] (o JAD) cguall
In the dark we cannot see oAAJI L6 WG I Liis,

(&

To be able to see an object, light from the object should enterMthe eye either directly from

AYHOW[IOJWEISEE JRNCT VWG

the source or indirectly by reflection.
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Q€A is an object which produces its own light.

A ualdll cquall &by Sl ol ga cpudoll Janoll

Self-luminous natural sources: Sun, stars, glow-worms, etc. :x»
¥
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- Jelitollg Egoditlig dulaoll :pclibnVl cguall Jalno

Artificial light sources: Lamps, candles, and torches are.

IIDOWS Objects such as the moon and mirrors are not light sources, because they just
reflect the light falling upon them 0

uuns =i Laill .cquall jalng (o vl I,!Ij.:JIg Jod)l Jio Giuagll olual
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MBI Light cannot pass through all materials.

algoll &102 e joi Ul £gual) JAou ¥ Sepdis JA JAA (o £l Jou Ja

BEk allowing light to pass through the material without being scattered.
Glass, air and water .

clgalg @la Pl .cuitiriy Ul Uga 8alodl Jic JorolU cgall 2lowl :A6L24D oluwal
.elollg

QDBEE don't allow light to pass through the material. Wood, ivon, and concrete.
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36k Materials which only allow some light to pass through them. Waxy

paper and frosted glass.
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Light travels in straight lines. We use the arrow direction of" light.
Aadlail asani) ol paAimig Aorditne holhay JQiis cquall
We call these lines rays of light. Guiguall A=l bholadl 02 Lol
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Dk a dark region forms behind the object.

umbra: a shadow has a completely dark region in the center.
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penumbra: a partial shadow around the umbra.

eT “\)—DCOLOJ ol Adhio al LI “=l°u-" LAl Light source
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The light bulb is a large light source. It cannot form shadows with
sharp edges. A dark shadow with sharp edges can be formed with
a point light source. A point light source can be made

when a piece of card with a pinhole in the middle is placed in front of a lamp.
(ol Jb) pliboll bl yle Joaall (S0l LQ1s

Baladl Wlgall Wila JALAI JAatini Ui 8o V 1A cgud Jano g dluaoll
<] Aoy . odadi £9ua Jaunoy 6alall Wlgall o YAl JIAJI Juriaini Aol
.eundlpbi&nndlgbgﬁmeymw&quvbﬁjnqﬁjm

It is @ small closed box with a pinhole in the front and a

screen at the back, to locate the image on the screen, two rays from the

object are enough.

is an instrument that we can use to o gl ARAIA L

| fact, many rays coming from the object passes
through the pinhole.

(IETTCR G on the screen is called the (@@l INAIE

formed by rays traveling from the object. The image is [IV@HIE

upside-down and left-to-right.
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Yes, The Moon revolves around the Earth, and similarly the Earth revolves around the Sun.

Occasionally the Earth and the moon enter each other’s dark regions.
SuLLodill £gua Lia g Jodll Ji

J2a5 1AV i (o .utodi)l Joa ya)ll joai JioJug ua il Joa jgay podll o Jal
VA=l loaua =y doliholl ghliodl b podllg Uajil

AEIDS® ynesti)] wdemsd

When the Moon enters the region

asslgll Adhioll pofill JAay loaic

when the Earth enters the region

Joldl U @dhiodl yail JAai Loaic

uailg yurodit)l g UlLoiitllg
the Moon blocks sunlight the Earth blocks sunlight
witodit)]l £guh Liang ol witouJl cgua yajil wians

A total eclipse of the Sun occurs

only rarely

occurs frequently




Uit lJ HlA oA Ganyg Lo ijal

1DS@: when the Moon enters the region between the Sun and the Earth, the Moon

blocks sunlight! As a result, a shadow forms on Earth.

wallg yuodidl u A=blgll Adhioll pod)l JAay Loaic :yuodi)l woguus
VAN Lle Jb JAaini) el A) Qi 'uuodivl cgud jodll viany

Toal] ®EIDS®: During a solar eclipse, observers in the dark region see only the flames

around the outer edge of the Sun Coccurs only rarely).

wall his dollholl ddhioll Bali (uoditll Wous cUibi :ola)l W sl

(a2 Lo 1jal) yuotinl) duajlall dsladl Jga
[Pl GEIISE: The observers in the penumbra can see some parts of the Sun.

Uttodinl (o <ljai ya=ey Gyd) JUAJI Al Al :p5jall Wi all

DS@: This occurs when the Earth enters the region between the Moon and the
Sun. During a lunar eclipse, we cannot see the Moon, because it is in the shadow of the

earth. (Unlike a solar eclipse a lunar eclipse occurs frequently).
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Light travels at a speed of 300 000 km/s. That is, it covers 300000000 m in one second.
The speed of light depends upon the medium the light is traveling in.

The speed of light is about 225000 km/s in water and about 200000 km/s in glass.
cquall de
dil Lo ro 300000000 Llasey ali i .l / s 300000 depuy cquall Jdiiy
equall ars Jéiiy $aJl hawgll lc cguall Gepw agiwi.6alg
Vo O / oA 200000 LJigag clodl b O / P& 225000 LJIga cguall depw
Llal
IR YBAE: is the distance travelled by light in one year.

The distance between stars is so great that it is not practical to express it in metres.

Instead, we use the light-year as a unit of distance. Let's find a light-year in kilometers.

Banlg Aiw Lo couall Laein Gy LIl Asluwoll L :Auiguall Al
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Wliogli AU Ariguall

1year=365 | 1day=24 hours 1 hour=60 min 1 min=60s

days
1 year 365 .24 .60 .60s = 31536 000 second

Distance is given with the formula; distance (d)= speed x time
Light travels 300 000 km in one second. So, in one year it travels;
C1dgll x e pull = (d) dluoll ‘i1 IU dUas o Adluoll
()6l aalg ole Wb EUA) .6aalg Al b ol 300000 cquall poliuy

d =300 000 km/s x 3 536 000 s =9 460 800 000 000 km.

The distance between the Earth and the Sun is 150 000 000 km. Calculate the time it
takes sunlight to reach the Earth

ab p2iwy $AJl Cubgll wimal i 15000000 yuoditllg ua )Vl U doluol &Ly
ud)¥I WJI Jaun gl yuodinll cgia

Solution

distance B 400 000 000 km B

speed 300000 00s

time =

1 min = 60 seconds so 500 sec = 8 min 20 sec

1SE[GNl

The distance between the Earth and the Moon is about 384 000 km. Calculate the time it
takes for light to travel from the Moon to Earth.




] onussl

917
Opaaia 0 2240133
$all Cubell cuual fioglia 386000 GJlga jodlle Ua)ll Uy dolwodl SLui

WA GJI 1ol (o JWLIA couA )l by sl

Ans: 1.28 s
2 B distance B 384 000 km 7 %8
tme = —speed 300000  -°°
| 1280
300000/384000000
300000
840000
600000
2400000
2400000
0

self-luminous, transparent, opaque, translucent, umbra, solar eclipse, lunar eclipse, speed

of light
Fill in the blanks with appropriate words

1. Light is a kind of @DGEHIH

5. Sometimes the Moon enters the shadow of the [2RiHlD.

6. Light travels ) DD km in one second.




2. Does light pass through every type of matter? Explain

Light cannot pass through all materials.

BEE allowing light to pass through the material without being scattered.

Glass, air and water.

Q)EEE don't allow light to pass through the material. Wood, iron and concrete.

it @D)@EE Materials which only allow some light to pass through them. Waxy

paper and frosted glass are examples of translucent materials.

3. Which places around you form shadows on a clear sunny day?

In Sunny day the shadow is umbra.

4. Which kind of shadow usually occurs on sunny days? On cloudy days?
In cloudy day penumbra.

5. How does a sun clock work?

By change the distance from the light source.

6. Keep your hand over white paper under a lamp, you will see that a shadow forms on

the paper.

Now move your hand towards the lamp and away from the lamp. How does the size of

the shadow change?

When move my hand towards the lamp shadow Increases, and so decreases the away

from the lamp.

7. Explain how solar and lunar eclipses occur using diagrams. Show all the parts of the

shadow, umbra and penumbra?

8. Explain using diagram, how a pinhole camera works?




1. Calculate, how many kilometers light travels in space:

a. inaday =24 h.60 min .60 s= 86 400 second

km
distance = speed X time = 300 000 o x 86 400s = 25920 000 000 km

b.in a week =7 day . 24 h . 60 min. 60 s = 604 800 second

K
distance = speed X time = 300 ooon X 604800 s = 181 440 000 000 km

¢.in a month = 30 day . 24 h . 60 min .60 s = 2 592 000 second

km
distance = speed X time = 300 000? X 2592000 s

= 777 600 000 000 km
2. A rod fixed in the ground as shown in the figure can be used as a sun clock.
When is the shadow of the stick?
a. longest? pointing to the summeyr season and noon time
b. smallest? pointing to winter season and Time before noon and afternoon
When is the shadow directed towards the west? Time before noon

3. In the figure below, which points on the screen are

a. illuminated? A, E

R
—— .
-

b. in the umbra? C

c. in the penumbra? B, D

-
-
- -

== N

Point light source
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Llrelle Unls =iVl ] Juadil

Befleelion:is when light bounces off an object.
Lo pua Uc bholull cguall alaljl :yvla =iVl

The mermalk The line perpendicular to the point where the light strikes the boundary, it is

represented by N. The angle between N' and the mirror is 90

wle @adi Jo yuaslell Aawll Ll $ago=ll oudiwmoll olioll ago=ll
°90 L 6l30dlg N 'Yy GuglJI.N alioyq cquall hgdw

The angle of ineldenee: The angle between ‘N’ and the incident light.
Jslull cguallg 'N' (1 6 jguan0ll Augl Pl :khguull diglj
The angle of refleciiom: The angle between 'N' and the reflected light.
UuA=ioll equallg "N" Juu 6 jguanoll Augl Pl :ywlasiVl Ayglj
laws @f reieeion

There are two rules for reflection of light:

a. The angle of incidence is equal to the angle of reflection.
91' — 9?‘

b. The incident ray, the reflected ray and the normal are all in the same plane.




The normal
Angle of ! Angle of

reflection

incidence

incidence ray reflected ray

LLLL LTS LS

uula =iVl (uilgd

:equall yula =iV (uigils Clia

Uula =iVl yqlj solus ol dyglj: Joll Ygilill

Lo LAl salell Elsuilig yui il Elsuill daslul Elsail: LI YoildJl
59iol)l yudj

. Tymes of refieciion ywls =iVl ElgJi

regular reflecliom: If the surface is smooth and shiny, like glass, water or polished metal,
the light will reflect at the same angle as it hit the surface. 13l :rodaliioll yula =il
Woo Jodunoll Uaoll gl cloll of dlajl Jio deoVg Lutlol aaul yla
Aoy awls =il dygljyutis cgillyus =iy

PEORLELEETALL LA LIA T
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iiinse refleclion: If the surfaces are not shiny, but rough. Rough surfaces reflect light

in all divections as shown in the figure to the right. like This page of the book, leaves, walls

etc.
abhwill yus i diiia laialg Gsel A wll 1A o 13]:pdAiie jué yolawil

o .Utodl ole JAuil o6 Quago 9 Lo ULVl §don L cguall A Al
LEUA OJl Log Uljanllg pauill @ljgl aulisdl (Lo Aadnll 0aa

6. Plame mirer and Mmags formalion 8 jeall Yes3e @gelmell delpell

A plane mirror is a flat, smooth and shiny surface. It reflects light in a regular way. It is

made of a flat piece of glass with one side coated in silver.

Aoiio Afyhng cquall yus =y .8&0Vq roclig glio dbw L duqiwoll 6ipoll
WASIY pliao anlg Luila WA Qgie Walajdsihd o Gegino A9

Plane mirrors form the image of objects in front of them When we look into a plane

mirvoy, we see our images.

S Gugiing 6110 Il AL Loaic L olol cLixbil 6 jgaa dugiaoll Ulpodl JAiri

Ujgn
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Give examples of what we use plane mirrors forms.

Ui ol Ul ol JWaLbi (o Qoaaimi Lol Wiol aci

Looking glasses Akl aluaill
Periscope woluy
Kaleidoscope WolAwqala
Telescope woAuuli
Interferometer JAalail yold
To make the room look bigger HAlgagi o2l J=a)
Saloon UgJua
Microscopes Jalaoll
SLR camera SLR lola
Scientific instruments duol=ll 6jaall
Long-distance signaling Aol Ololuoll Clyub)
Handicraft Ugas dopa - eV JE

How doss an Inags (oM 8 jerall Yedld Was

To describe the image formation of a point in a plane mirror, we need to construct at least

two light rays coming from it.

The rays coming from the point X are reflected by the mirror obeying the laws of

reflection.

If we take the extension of the reflected rays, they ;
cross behind the mirvor. The point where the lines ~ _—" |

cross, the image of the point X forms. &~ | . O

point X




Udeleid cliy oJ] @Uini gl blpo Lo Lo Andil 6)gmll Jraiini Wing!

Laig Loals JbYl Lle (LLigsa

Udlod) &uadi Gill dlpoll Lle X dhéill (o doald)l dsubUl yus=ii
Uula =iyl

&l il dndill.61poll LA 1 =) Lails duus 2ioll d=ibil alaiol Lasilal

aAhdill 6jgun JAuirii Jagh Al Lausd

How do we $66 Images? & jomall Y Wald

A virimal la@e: is an image formed when the outgoing rays from a point on an object.

Actually, the candleCobject) is not there, it is just an image. Virtual images cannot be

formed on a screen.
Lo o Lle @ndi Yo Gsubi @945 aic YAl 8)gua L iiLodgll 8)guall
JAAUiLT UA0g ¥ .8)g40 220 LAl 6239200 Ly (ouuall) dodidl EblgJl yb
LAubUill yle dualyioVl jounll
An object placed in front of a plane mirror has the following properties:
1. The image is the same size as the object Chobject = himage)

2. The distance between the image and the mirror is equal to the distance between the

object and the mirror (Xobject = Ximage)
3. The image is virtual.
4. The image is behind the mirror

5. The image is laterally inverted, that is, the left side of the object is at the right side of

the image.

AU yailaall aJ dyqiue ljo rolol &xagy Sl oaull




(hebject = himage)owall pan yutiydjguall .1

(Xobjeet = Ximage) 01 )oJlg o)l (U ddluoll Sqlusi 61)oJlg 6 )9l 1 Adluoll .2

(Qodqg)ialyisl 8)guall.3

1ol LA 6jgunll G

U0 VoVl il pouu sl (o Juuyill wuiladl U i il e Ao 6001 .5
.0jqll

Q/Why is the word " FMAIUEMA v yitten as on vehicles?

Ambulances carry ill or wounded people to hospitals, so they must travel at high speeds. If
an ambulance is at the back of a car in the traffic, the driver of the car can read the

reversed writing correctly from the driving mirror as and give way to it.

dugine " " v dola 13l

culagoll Ll

9l LA pol Jihii Wl w Yl Ol jluw
CUAS wlpbiviuall oI Lol
Al wlepuy lgpoluy Ui vy
Wla Wlewl éjluw Cuila 1Al
UAodd Joroll A b 8l
2luid)g 6al1dl 8130 Vo ddun JAauiy) Gang A o)l Autiadl 6211 6 )l G5l
Lo Jlaall




Ermpis 71
a. Draw a diagram showing the incident ray
b. What is the angle of reflection?
¢. What is the angle between the incident and reflected ray?
hsluull Eleiill auags Uakh Ao rouw)l i
Suwla=iVl diglj v Lo W

uLA =ioll Elsuillg lnslul Elsaivl (s dugldl Lo .0

Solution
a The light strikes the mirvor b. The reflected ray makes c. The angle between the rays
as in the figure below. the same angle as the is 40°+60°= 80°
incident rav
The normal The normal The normal

Angle of Angle of

Angle of

incidence incidence reflection

40° 40° A0

incidence ray incidence ray reflected ray incidence ray reflected ray

mirrar

L1111 R (P77 7777777777777777  7777777777777777777




EXERCISENA

Draw the rays reflected from the mirrors in the figures.

JEBID I b Ulpoll Uo s s ioll i roaw)l

[ a b. ¢
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What time is it if you look at the clock in the mirror?

6l10dl b elull GJI WA} 13] dclwl oA
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/mirror

We need at last two rays from a point to draw its image.

Using the rules of reflection, we draw the image. It is the same size and the

same distance to the mirror the object.

Draw the image of the figures below in the plane mirrors.

A girl is standing 75 cm from the front of a flat mirror.

a. How far is her image beyond the mirror? What is the distance between the girl and her

image?

b. If the girl moves Tm away from the mirror, what will be the final distance between the

girl and her image?

c. Does the size of the girl's image change while she is walking?




uqiioll 6l ol olol fouw 75 Ay Lle QG 6Lio

LAl jgung BLLAN U bl oll ud Lo S8l kol (e Llijgun A=y o4 i
U Glail @oluoll o Lob (aalg fio @bluro 8ipoll (e SLAJ Caa =iyl 13] 4o
TLldYijgunq oliall
SudiLod Lg 6Lidll 6)gun P Jriy Jd .2
Solution

a. The distance between the girl and the mirror is the same as the distance between the

image and the mirror. So, the image is 75 cm beyond the mirror.
The distance between the girl and her image is 75 + 75 =150 cm

b. When the girl moves 1 m away from the mirror, the image also moves 1m beyond the

mirvor.
C. The final distance between the girl and her image is 2 x175 = 350 cm

No, there will be no change in the size of the image only is position changes

6)guaJl U361 1019 6)gunll  Adluioll Yudi ya 61kollg S Ju sl i
Bl QLA rouw 75

rouw 150 =75 + 75 LaYijgunq 6Liddl (u Aol ol

dolue Liagl 6 jguall & paii Sl el (o aalqg fio Ay ole SLLSJI G paii Loaic

Olrodl alA anlg Jio

rouw 350 =175 x 2 Lavijgung dlioll (u dislaill Aalug

Eagoll pr2ih0é é)gnll pan b puLiclid ygay U




If two plane mirrors are placed side by
side so that they make an angle to each
other, a lot of images form in the
mirvors, because of the vreflection

between them.

ULillo Uo @igAioll 6jgnn

Lodri =) Quglj Wlia oy Ciray wria Jl ia Yugime (Lilpo &aag ol 1]

Loty yula=ivl Cuy (Uil oll b JASaih jgundl (o Jisl s iyl

The number of images depends upon the angle between the mirrors. The number of images
(n) in the mirrors is given by:
Ulyodl L6 () Jguadl aac ayaai iy .Lljodl U Aglpl Lle aoi=y jgunll dac

_ 360°
T o

here " 8" is the angle between the mirrors.
For example, if the angle is 90° then the number of images is

_360° =3
n = 900 -

The angle between two parallel mirvors is zevo, here an infinite number of images will be

wiE W w ww By

formed.




Use the words below in your own sentences

kaleidoscope virtual, sun, space, plane mirror, image, reflection, periscope, reflection
Fill in the blanks with appropriate words

1. The angle between the normal and the incident ray is called e gl of Inclienes.
2. The incident ray, the reflected ray, and the normal are all on e SSING DISNS.

3. Rough surfaces reflect light in all directions. This reflection is called (lilEs®
relecion

4. IS number of images form between parallel mirrors.
ANSWER THE QUESTIONS

1. The figures show “the image of clocks™ in a mirror. For each case find the right time.

1521 E 15:21

T

2Write down the properties of an image formed in a plane mirror.

aXThe image is the same size as the object (hobject = himage)

b The distance between the image and the mirror is equal to the distance between the object
and the mirror (lopject = Ximaged

¢ The image is virtual.

ddThe image is behind the mirror




-
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e) The image is laterally inverted, that is, the left side of the object is at the right side of the

image.
3. Why can't the image formed in a plane mirror be projected onto a screen? Explain.

Because it is a virtual image that is an image formed when the outgoing rays from a

point on an object. Actually, the candleCobject) is not there.

4. The figures below show rays of light entering and leaving the optical boxes. Each box

contains two plane mirrors. Show how they are placed

) B
. —~

t

1. To see the ball from the openings K, L and M. indicate where the plane mirrors

should be located in the tubes?
Answer the test questions A
1. Which of the properties below is not correct for the image in a plane mirror?

A virtual B. the same size as the object 6. G2l B® /.
Drelectad oMl 8 SETB0N D. inverted . J
«-

2. A boy stands 10 m in front of a plane ~ ——
; < Pl ‘ ’
mirror, then he moves 3 m towards the v

mirror. How many metres does his image move towards him?

AA20 BX1& O7 D6

3. Which {etter shows the angle of incidence in the figure?




Aa BB COc Dd

=

.'I,;__’_I.';._:f'

L[0T LS ISR

5. Which of the following is the angle of reflection for the light ray given in the figure?

A 70° B)60° §) $8° DI30°

70°
&>

S.Which of the figures below is the image of the arrow in

plane mirror?
A B O B

6. The image of a clock-face in

T

a mirvor is as shown in the

figure. Which of the following is the right time?
) 0888 B> 13:20 €08:05 D) 8:20

7. Which of the following is the image of the number in the mirror?

B o821 B 1580 € 1280 D) 0851 1580 0821




Fill in the boxes correctly. The coloured region will give you the name of the apparatus used in submarines to observe

objects on the surface of the sea.

1. An electrical device producing light.

2. The name of a projector which has a plane mirror at the top.

3. A piece of glass which shows images.

&. The light falling upon a surface: light

5. The light and heat source of the Earth. 1\

6. An artificial light source made of wax. |

2% 3V

4\

7. The giant sunlight 2

0 m

reflector in the sky seen
at night.
8. Flat mirror:

mirror.

9. A surface upon which

the images fall.

v

Q

S B MmN
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|5 | |=—
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Curved mirror: is a small curved mirror from part of the surface of a sphere outward

or inwards.

ol @JLAJI LJI 65801 Aaw (o £ja Vo 8)an duinio 8ipo Lad duinioll 6lyoll
JAladl uJl

Conecave mirror: is a curved mirror that the reflection surface inwards.
Like the bowl of metal spoon

.egial) yuale plalal sk Yl Guiaio ik L 6 )=o)l 6l)o0ll

duiaoll Ad=lol) Glalal dAaw Jio

Principal axis —_

Convex mirror: is curved mirror that the reflection surface outwards.
.eqal) yuale palall Llaahuw i duinie 6lke L :duangll 61kl
Like back surface of a metal spoon.




@ Principal axis
C

Radius off curvature (R): is the distance between the center and the pole of the mirror.

The Pole (P): is the point where the principal axis passes through the mirror.
Thefocus C(F: is the point on the principal axis when the reflection rays meet at a point.

The foeal length (f): is the distance between the focus and the mirror.

A3q 381 63801 j5 1o 9 :(c) 6ipol jSro
Blpodlhdg jA o U Goluiel :(R) Joaill phd whuni

Olpodl windg jgaill jAre pLe Jod SaJl kall g.n):\___;.wLwill Jgaoll

1ol pre Gwlwill jgaoll Layyb yos Ll dndill oo :(P) Lkl




oLl 072!85|

A 9263
Odpeaina 0 224013337
deab ¥l LG9 @adi aic Guwlwll jgaoll Hle 6agag0)l dndill L :(F) 6641
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.61 )0J19 681 U Aoluoll ga :(f) S8l Jotall
Seecial rays of light for concave mirror
0 =80 6l L) Ariguall d=ibil yajlas
I A light ray traveling parallel to the principal axis is reflected back through focus.

JUA Uo $)a1 830 us =iy Vwlwil joaoll &o 6ljlgoy JEiil Liga Elub
.0jol

Principal axis —@._

2 A light ray passing through the center(C) is reflected back again through point C.

.cindill pre 5331 610 (€) [0l e Joi LIguA Eleub yui =iy 2

Principal axis
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3 A light ray passing through F is reflected back parallel to the principal axis.

uwlw)l jgaol) Ujlgo F jic jlodl cguall Elsud yuis=is 3

Principal axis el
C

4 the angle of incidence of the light striking the pole is equal to the angle of reflection. 4
Uwla =iVl dyglj yolusi il Lihd Lle hlull cguall hgdw dyglj.

Image formation by a concave mirror
000 6l 1o Unawlgs 6 j0.0Jl ()04

Case1: if the object is beyond the center, the image is ;

Between the center and the focus.

a
b. Smaller than the object (diminished).

=
)
ko)
=N

LR T

d. Inverted

£ 619aaJ1 119481 319 AT) iS Lo v O1A oauall LA 13) 1 L)l

06)611g Jo i)l fAapoll U i




object

Principal axis

r 3

Case 2 : if the object is at the center, the image s ;

a. at the center.

b. The same size as the object.

¢. Real
d. Inverted
¢ 6)g1all Ygai Joaill jA)o ule &blg ouuall YLA 1a]:2 ALl
object J9A ja10 Lo i
ELAJl roaan yuli g
Principal axis = dwgA=Rp.2

image

b
-
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Case 3 : if the object is between the focus and center of the mirror, the image is ;

a. Beyond the center.
b. larger than the object (magnified).
¢. Real

d. Inverted

7945 01 1ol 5309 663 Uy o)l YLA 13]:3 ALl

JoAd jAayoll clyg .

(8140) sl o pAl L

dwgA=o.2

Case 4 : if the object is at the focus, its image is said to be formed at infinity. Because
the reflected rays travel parallel to each other,

they never cross. (No image).

LI e JAanih dijgua Yl JL 6801 S0 ub ol YLA 13]:4 ALl
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object

Principal axis e
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Case 3 : if the object between the focus and the mirror, the image is ;

a. Behind the mirror.
b. larger than the object (magnified).
¢. virtual

d. upright Cerect)
16 )guaJl oAl D1 10J1g 6601 i 1o U o)l ULA 13]:5 dULall
Olpoliala i
(JTEF NTEY [VESTEY W

(Arodg) AL .2

Principal axis e

@Waixo.a

Case 6 : Another type of image'is the reverse of case 4. If the object is at infinity (far

away from the mirror) < /

- Its image forms at the focus of the mirror. <

- Its image is real. Principal axis &

o

GuLail Lb pauall PLA 13] .4 WUla)l yuse ga jguall (o Ja1 Egd :6 AL

A18161 6 )gun Lavil - .61 1odl )84 aldc 6 gl JSairii — (6 kol e 121 =y)
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Example 8.1object is 20 cm away from a concave mirror. Its focal length is 15 cm.

a. Draw the diagram showing the position object in front of a mirror.

b. At what position dose the image form?

object
¢. What properties dose the image have?
6110 Uo rouw 20 a=y Lle oana 81 Jlio  principal wdis C. ; O
g o .. F
w15 $jeul dgh .6)=00 & NG
20 cm

6130J1 rolol ol Suigo duags Uah Ao rouw)l i |

€6 )920J1 oA Ly Eudgo i b L
€69l ygiai yailald Ly bo .2
R= 2f = 2(15) = 30 cm the image is formed beyond C.

It's real magpnified and inverted.
SPECIALRAYS OF LIGHT FOR CONVEX MIRROR
6)=80J1 6ipodl LLe dla sl Auiguall A=ub L dualall CuLall

| A light ray traveling parallel to the principal axis is reflected back its extension passes

through the focus.

uua =iy vl jgaoll &o Gilou poluy Sl cquall Elsal 1
\ .0Jaul pic oalaliol yosgLalall

Principal axis

@
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2 Alight ray arriving at the mirror is reflected back, parallel to the principal axis. However,
its extension passes through F.
1920]l Go GilgL « WaLAll LI Bixoll I Juay $aJl cquall Eleald yui =iy 2

F e Joy0alaliol Yo Ui Sog .oyl

b Principal axis
@

LE‘J} [?": rﬁ_j

3 A light ray arriving at the mirror so that its extension passes through C, is reflected

back over itself.

. dj e C jc oalaiol youg 6ljodl VI Yoy $3Jl eguall Eleid yus=iy 3

Principal axis




4 A ray of light arriving at the pole, is reflected back so that its angle of reflection equals

its angle of incidence.

Golui auwla =il dglj Uoai Cugny wihll Wl Jualgdl cqiall Elsib yuis =iy 4
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Principal axis
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Image formation by a convex mirror

@Wano 6lpoll Lo 8)guall oAl

There is only one type of image for a convex mirror. The image of the object in front of a

convex mirror is;

ouJl 6)gun .duangll 6ipol) jourll Uo 6anlg AWla $qw angs V

fo- o 6o rolol

Principal axis

a.Behind the mirror (between F and P)

b.Smaller than the object (diminished)

¢. Virtual
d.Upright
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Example 8.2 four light rays are directed towards a convex mirvor as shows in the figure.

Draw the reflected rays as follows.

roaw )l . JAuil b Auag0 9 Los Wano 6i)o 9o Adgo Auigud Asibi dey)i
Il gaill plc uuA=ioll A=iblI
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Use of econcave mirror

6801 8110l Cilolaiwl

Concaveirrors have the property of being able to collect light rays falling upon them. to
reflect rays produced at its focus to great distances and produce upright and magnified
images. Therefore, they have many important uses in everyday life.

Laule ko ol 2guall sl Soa Ll 6)ad) dualas 6)=3d0Jl Ulpoll &ioii
Waizo jgn QUilg Sarer Wbluo LIl Aijgs sbc AL A=dil yuse)
Aol 8Ll Lb dodoll UlolaATwI o Aawll foda) EUA) 6 b 0g

1. Concave mirrors are used in the Vehicles headlights
2. Concave mirror is used in the Shaving mirrors

3. Concave mirrors are used in the Solar furnaces

4. Concave mirrors are used in the Searchlights




5. Concave mirrors ave used in the Torches

6. Concave mirrors are used in the Flashlights

7. Concave mirror is used in the Dental Mirrors

8. Concave mirrors are used in the Microscopes

9. Concave mirrors are used in the Telescopes

10. Concave mirvor is used in the Makeup mirrors

Wikl ool Auliaoll b 8 p=8.0Jl Lirodl padiwi .1
A5l Llpo b Padi 8280 610 .2
ol @8UAN 1yl b bp2iioll Ulpoll oadiws 3
Wloun Al 6 6 =80l Uljoll PaATIG 4
dulinoll b 80l Uil PaAiWG .5
gyl Aulnoll b 8p=boll Ylsoll padiu 6
ULl U0 o6 A1 680 6lpo .7
}ALaoll Kb 6ol Ulyoll oai 8
WlgAw i)l ob 8 p=b0ll Lljoll AL .9

2LALoJI Liljo b 8 3=80Jl Lilpoll aiwi 10

g Use of convex mirror @
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Convex mirrors have a wide Field of view and produce upright images.

Therefore, they have important uses.

oyl A diagoc ljgun Aldiie &wle d1d) Jlaos @anoll Yol &ioll

1'/

oo WlolaAiwl




Fill in the blanks with appropriate words:

1-The outside of a metal spoon is a good example of @ CONVEX mirror.

2-The angle of incidence of the light on striking the pole is €qual to the angle of reflection.

3- If an object is between the center and the focus of a concave mirror, the image
forms beyond the center.
4-The ray of light whose extension passes through the focus of a convex mirror is reflected

back Parallel to the principal axis.

5-The image of an object in front of a convex mirror forms behind the mirror.

6- Plane and convex mirror give Virtual images but concave mirror can give both

virtual and real images.

Answer the question

1. What is a curved mirror?
Curued mirror: is a curved mirror from part of the surface of a sphere outwards or inwards
there are two types of this mirror a concave and convex.
2. State the differences between concave and convex mirror.
BASIS FOR CONVEX MIRROR CONCAVE MIRROR
COMPARISON

Meaning Convex mirror implies the mirror Concave mirror refers to the
whose refiecting surface is away | mirror whose reflecting surface is

from the centey of curvature. towards the center of curvature.




Shape

Center of Lies behind the mirror Lies in front of the mirror
curvature
Type Diverging mirror Converging mirror
Image Virtual image is formed. Real or virtual image is formed.
Used as Rear view mirrors in cars and Reflectors in projectors,
bikes. searchlights etc.

3. How can you find the focus of a concave mirror?
The light rays parallel to the principal axis get closer to each other after reflection from a
concave mirror. The reflected rays meet at a point on the principal axis. This point is called

the focus and is represented by F.

Explain using a skeftch.

1. Draw the special rays for a concave mirror.
2. A bottle stands 1.5 m in front of a concave mirror which has a 50 cm focal length.

a. Write down the properties of the image. b

Real image, smaller than the object, between the center and

focus, inverted Principal axis

b. Where should it be placed in order to obtain a magnified

image?
Between the focus and the pole.
3. What does “real image” mean. How can you obtain a “real image”? Explain.
The real image is an image formed by concave mirvor if the object place. If a screen is

placed in the plane of a real image the image will generally become visible on the screen.
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4. Where is the light bulb located in a car headlight?

The light bulb located in focus.

5. Draw image of the object in the figures below.

6. Draw the special rays for a convex mirror.

/. A boy stands in front of a convex mirror and looks at his image. List the properties of
the image.

Behind the object, smaller than the object, virtual image, upright

8. Give example of appliance or devices where concave and convex mirror are used.

Concave mirror example: dentist mirror, torch light, satellite plate, car light,

Convex mirror example: security mirror, mirror in car, at the corner of narrow street

9. Why does the image of the ball at the back seem smaller than the others although they
have the same size?

because the distance from the mirror

Answer the test question

1. What is the path of the ray reflected from the mirror? C

2. If the figure to the right shows the reflected ray from the mirror. Which one of the
figure below shows the incident ray? A

3. The object named K, L and M are placed in front of a concave mirror as shows in the
figure. Which one of the figures below correctly shows the image of the objects? B

4. Which one of the rays given in the figure follows a path parallel to the principal axis
after reflection? A

5. Which one of the statements below is a property of an image formed by a convex

mirror? B

Refraction of light is as the bending of light.
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When light passes from one medium into anothey, it changes direction.

ALl prsey ailsd gAl WJl lbawg o £l joJ boaic

For example, a spoon in a glass of water, the spoon in the glass seems broken because the
light rays from the part of the spoon above the water directly come to our eyes and the
light vays from the part of the spoon immersed in water reach our eyes after bending.

This is a good example of the refraction of light.

UV 8)gu80 dlajl pb disloll 9ati wlo Ligh b Ais Lo WJlioll Jiw Lle
A=ubi Jualig Liigcel WJI 6 ublio Juai cloll 996 Aa=loll cjin o couall dsibi
212 Jlio 1 Juusivl a=y Lidscl slo)l LB Joo2oll Ab=loll cjn (o cgiall
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What are the [aws of refraction? < uusivi Ouilesd v Lo

1. The incident light, the refracted light and the normal are all in the same plane.

2. Light passing from an optically less dense medium into a denser medium bends

towards the normal.
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3. Light passing from an optically denser medium into a less dense medium bends away

from the normal.

refracted ray Incident ray
Air
(optically less dense)

Air
(optically less dense)

Water
(optically more dense)

Water

(optically more dense)

Incident ray | refracted ray

A59iwoll yudi u.o ol roldoll ago=)l puisisll g;.:'ulq bholuull cquall .1

li5gua dslia Jisl hug LIl lifgus dolia Jbi g Uo Jod $aJl cguall pusiy .2
rolioll ago=lJl olail

lar=y Lisgua dslia Jbi lhuwg WJI Lisgud wayis g Uo Jod Sl cgudll puiiy 3
.olaoll ago=Jlc

The angle of incidence: is the angle between the incident ray and the normal.
olioll ago=)l hslwll Eleuivl Uy 6 jguanoll &gl Jl L :ngduull dyglj
The angle of refraction is the angle between the refracted ray and the normal.

rolioll 23g02Jlg juiioll Sle it (1 6900l dygl Pl L JL sVl dyglj

There is only one case where light does not bend when it travels from one medium into
another. if a light vay is exactly perpendicular to the surface. It does not bend. In other

words, if a light rau enters from one medium into another along, the normal, it does not

change its direction as shown.
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Examele 9.1

Air
(optically less dense)

Which path do the light rays follows? Sketch them on the figures.

JAivl Gle rodloaw)l § eguall Al asyili $all jluoll Lo

ERAMPLE9.1PAGE 93 | o FRAMPLE.IPRGE 93 |
glass Incident ray N\ (M::\id-m)
(optically more dense) I_,
fTOM ) ight passing from
;' an gptlcallytr de'l'w an optically less i cwwﬂ.:'nm)
::In:n::amn:g d?u?n €SS |dense medium into
e Incident ray a denser medium
(optically less dense) bends Iaway from the bends towards the
normal. RoFmal.




Exercise 9.1

Following the path of the light rays, name the mediums in the figures.

JA 5 83929001 blLwoll droaniy b « cgaall dsibl jlus ELTL

1

CRERCISE 9.1 PAGE 93

Incident ray

glass
(optically more dense)

Air
(optically less dense)

CRERCISE 9.1 PAGE 93

Air
(optically less dense)

refracted ray

Incident ray

water
(optically more dense)




ERERCISE 1.1 PAGE 93

]

Incident ray

refracted ray

glass water
(optically more dense) (optically less dense)

iliseameeniuns cansed by (e reimenon of fgit
.wmmmuhmmm

The bending of light sometimes misleads us. The following activities give examples and

explanations for them.

Lo Gl dig dliol pla=i AUl Qjlalill .cqudll cliajl Lillay Ll
(e Siars really in (he posiiens I wiieh we ebsemns hems
SQppdiall ld=Blee wd Wa LAlY LI eell Jd

The atmosphere's optical density changes as it gets higher. Therefore, light rays coming
from the stars gradually refract while they travel in air. Therefore, stars appear at

different positions than theu actually are,

puA i el oleill gai =il Lola soall wilsl) dysguall dsliall i
JART LS slgd)l 5.0 Laldiil Lk Wayad meoill o Goaldll gl Aeibi
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Perceived
position

Atmosphere

position

Wihat is the critical angle?< &9 o0 @z0ll v Lo

Wbt i tetal internal relleclions)s 140 plalal ypla =iVl g Lo

the crfitical angle is the angle of incidence that the angle of refraction is 90° when light

passes from an optically denser medium into an optically less dense medium.

Jod Loaic 90 juuAivl duglj Laus Pyoili U..IJI Khoduull Aglj oD daaJl dugl il
Auigua aslia sl hawg WJl Wigua Wisll hivg (o cguall

The tetal internal refleclion If light is incident at an angle greater than the critical angle,

light cannot pass into the other medium and is reflected back.

o6 éiayall gl Pl (o i Gugljy cquall hiw 13] GLAI LAl yula iyl
hagll yudi GJl Al 6o s =Rig 1AV bawgll LIl Jdiis Ul cgal) a0y
Qo road Al




| Iflight is incident at an
~angle greater than the

i ¢ critical angle, light cannot

i i pass into the other medium

: -

(optically less dense)

ERAMPLE 9.2 PAGE 95




| L
. Air li ;”
(optically less dense) f

CHANPLEO.2PAGE 95 - Awcesrm

S { c. The light ray strikes the surface at

C i Nan angle greater than the critical
(optically less dense) i angle for water i=60° > 49°. S0, it is
ENAMPLE 9 9 PAGE + 95 rgﬂected back into the water.

refracted ray




Totally reflecting prisms

The light ray entering the glass prism cannot pass into air from the long side of the prism.
This is because the light ray strikes this
surface at an angle of incidence of 45°

which is greater than the critical angle

for glass (42°). Thus, total reflection
occurs inside the glass hence the name total intimal reflection. Now the direction of light
is changed by 90°.
il pice clgall o pala i jouitioll JAay $ Al cguill Eleud 1oy Ul US0s U
45 igan dygljy ol Hle hsluull cquall Eleib Y EUAg . jquitiol) Jughall
wla =iVl Gany dasdg . (a)a 42 ) elajl da i &gl Pl o Al g 9)a
3= odiy YUILpLAl GLAS] Ywla =iVl pawl cla U Uog 2la i Jala pladl

42)290 jladoy cqguallolail

Examele 9.3 Draw the path of light rays inside the glass prisms. Prisms are placed in

parallel.
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Mirage is the image of the blue sky appears as a pond of water on the road, occurs

because total internal reflection.

L Gangg adaall ple clo A A AT ol )Pl cloun) 6)gun Lud (i
LA GLAL guls syl
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On every hot day, the layer of air above the road becomes very hot, but higher layers are

cooler. The cool air is optically great dense than hot air. Therefore, a ray of light from the
sky is reflected as it travels downwards. When it
reaches the layer of hot air on the ground, its angle
of incidence becomes greater than the critical angle
of the hot air. Total internal reflection occurs near to

the surface of the road.

Gob clodll i apni Jla pos JA ub |
Wil lishll galg &)ipall daya1ly Gupall
A galull clgdl (o pAl Upas Wuia oyl clgadll .6agp ial Ugal
Wl Juas boaic . Jawi oJl aldiil clibi clowl (o £giall (o Eleib yus =iy
da i dagll o 1Al adngiuw duglj duai ua il ule Galull clgdll G

2l Qaw (o WL LAl plAl yula =iVl Gany .galwll clgal)

Did you Know?

Stands of polar bears fur are able to carry light. They are like optical fibers. They

carry ultraviolet sunlight to its skin.
gl Bl Jie ea el Jii Je 8508 oS5 dudadll duall elyd Jiay Seles s Jn

Inids  Ndowiidl . 2ad . wadl 322l 12

Can (ight be carried?

Strength
Member

An optical fiber: is a long thin class tube. It's used to
carry light for vary-long distances. When a light ray i
enters one end of the fiber, it

travels through the tube
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without escaping. Due to the internal reflection that occurs inside the glass. Light rays can

turn corners. There are many deferent uses of optical fibeys.

£quall Joa) Qoladiwl pdy .&40)9 Jieb wouil Uc 8)juc :duigall Wbl
Wikd LIVl Lo b Al LIl LIgus Elsab Jaa) boaic digldio dgh Wlslu,)
JAla Gany sl pdalall ywla=ivl cuuy Opay Ul Uea Wil e Jdiiy
Wloladiwyl (o agas)l WUad .YlgPl Lo Jead Ul cguall d=ibl Ulos 2L

Aol wlil daliagll

in communication technology they are used to carry telephone signals very long distances,

a signal wire can carry hundreds of different massages at once.
g Wldluod Wildl Gilyub] Jbil Lol adiwl ol (VlaiVl Liaglgilli ub -
aaliacl (Culyub Vi) Jslw i Elgii Yo Wilio Joas Ui 6jUbYIl L) (15049  Iaa
.aalq uoq Lo
In medical operation, called an endoscopy, doctors use optical fibers Cendoscope) to see
inside the body, ie, inside the lungs and stomach.
W clbil Pading olalall jglalidl Vol LU Al Ullo)l Vb -
Bazollg ULis Pl JAla i ol Jala dagp (JUALoJ!) dusguall

We also observe total internal reflection of light in-streams of fountain water which carry
light from colored lamps placed under these fountain light enters the water stream at
the beginning and then travels p through the

stream undergoing total internal reflection.

cgual) GLAJ plala)l yula=ivl Layl Bai
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Where do we use prisms?  puble.ell oaatani (l

Wlgall Lb Wloladiwll Yo a=ll Wlia

Rool Prisms.

sisliollg padlaollg JUAiodl Jio dupadl ...

Dbyectve Lens

UlahaJl luileg

In some devices such as periscopes totally reflecting prisms are used instead of plane

mirrors! Because they give better reflection than ordinary mirroys.
Joabgoll ladiwl iy udlicdl Jio 6jdall ya=y Vo
lwla=il pla=i Lail 1dgiwoll Lkl o Vay Lolol duuslsell

ual=dl Ulpodl (o Juar sl

A bicycle reflector includes many small prisms. When light from a car headlight falls
upon this reflector, it’s totally reflected inside the prisms so that the car driver sees the
bicycle clearly. a car rear reflector also includes small prisms. They reflect light

in the same way as a bicycle’s reflector do. Prisms inside binoculars turn

the image the right way up after some total internal reflections.

houy Loaic .6 psnll publgoll o asasll yle dalja)l yusle CLVEY)
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2 rainbow: is a wonderful display of colours in the sky that the White light is a mixture

of colours. We are familiar with this due to a natural

phenomenon.

£92aJ1 Ul cloawll L6 UlgJi &5l U pc 26 Ywgd

oad WU Uai .Ul o &Jjo o yaull

Sometimes you may see the colours of the rainbow on walls formed by diamonds in

chandeliers.
Vb Uulodl Laladiy LAl Ulhjanll plc 2j6 Ywgd UlgJi $55 26 il ya=y Lo
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ow camn we get colonrs from Whlle MUIE? o2l (o UleJl wile Juas) bus
Suazi

the spectrum of whife [ight: When white light falls upon an equilateral glass prism,

different colours can be seen leaving the prism on a screen.

valaj Jodigo Lle UALII cqall hdu Loaic ;YA coall Luhn
AUbUIJI blc jouibgoll Lava Ui dalise Ulgdi @ud) Ulol  EAAYI $olurio

The colours are arranged from red to violet in the order red, orange, , green, blue,
indigo and violet. it is easy to remember the order of the colours since their first letters
form the word, “ROYGBIV" which contains the first letter of each colour in order. violet

light is refracted the most and red the least.

HKunYlg QJLETIg Joa il Ly vawdigl OJ reall Uo UlgII iy ol
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Can we obfain white (ight from ifs spectrum?
Sadyls (o Uyl 2gsd wle Jorasl Ulbey Jb

if we place a glass prism upside down behind the first
prism. the second prism recombines the colours and

produces white light.

Another method of recombining the spectrum is to spin a
disc containing the seven colours on it. When the disc is

spun quickly enough, the colour pears to be white.
Joubgoll Wala Uglio Lalaj joibgo Llismiag 13l
Qiiyg UlgJUl Suoni au=y LIl joubgoll .Joll

vaullcgia
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VALY YUl JI $HoAl Ugd Joaiy Lusla

How does a rainbow form?

O T2)B uwes Jaubly uizs
The raipbow When it is raining and the sun is shining nearby, a coloured bow may form

in the sky.

Wb Uglo Wwed JAIIL) a6 Jlgall o 86 Lo Yuodillg Hagl Loadc @j6 Yugd
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tach water droplet in the air acts as a small prism. The light is refracted as it enters the

drop in the same way it is for a prism. Then it is reflected from the back of the drop,
finally it is retracted again when it re-enters the air. Thus, the colours of the spectrum

from in the sky. In order to observe the rainbow, the sun must be behind you.

Wl Wgaa aic cquall puiiy . puen jgiigol clgdll Yo clo b JA Joxi
Uo Lalal cjall Uo YuA=il j .jgilgol) Woaa dlypn Yudiy &padll
UL6 134809 5330 610 elgall JAai Loaic 1Al 610 Lauaw oy ijraig 6 pndll
Uoditl (g&i Ul sy @6 uwed @ublio Jai (o .clowl Yo wauhall Ylgli

Why do oblects appear coloured? s&uele lurail 1Ak 13le)

The colour of objects we observe is just the colour of light they reflect. For
example, a leaf in sun light. looks green because it reflects only green light
and absorbs the rest of the colours of the spectrum. Similarly, a red Bower looks

red because it only reflects red light. objects of different colour.

a red flower looks red because it only reflects red light. objects of different colour.
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OUESTIONS of GRAPTER Y

Fill in the than with appropriate warns

1. When light enters one medium from another; it changes its speed and direction.

2. Bending of light is called refraction of light.

3. Light travelling from an optically less dense medium into a denser medium land towards
the normal.

4. Light travels fast in air than in glass.

5. If the angle of refraction is 90°, the angle of incidence is called the critical angle.

Answer the question

1. Why does light change its direction?

Because that light travel from medium to another with different dense change its direction
and speed.

2. Explain, how light bends when it enters from one medium;

adinto an optically less dense medium? That bends away for the normal.

bdinto an optically denser medium? That bends toward the normal.

3. Complete the path of each light my given below.

a

glass
(optically more dense)

(optically less dense) refrncead iy

&. Explain with a sketch;

adwhy the bottom of a glass filled with water appears closey.

Because the refraction light on the glass happens when light travels from the water high
denser to the aiv low dense.
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bdwhy a spoon in a cup of tea appears broken?

Because the bending of light on the cup of tea happens when light travel from the tea high
denser to the air low dense.

3. Does light travel from water into air for every angle of incidence? Explain why?

No, that is because there are two cases only (the critical angle, the total internal reflection
angled can't pass from air medium.

6. Explain;

a) how a reflecting prism works.

The light ray entering the glass prism cannot pass into air from the long side of the prism.
This is because the light ray strikes this surface at an angle of incidence of 45° which is
greater than the critical angle for glass (42°). Thus, total reflection occurs inside the glass
hence the name total intimal reflection. Now the direction of light is changed by 90°.

b) how a car’s rear reflector works.
A car rear reflector also includes small prisms.

7. a light be carried? Explain how.

Yes, by used an optical fiber is a long thin class tube. It’s used to carry light for vary -long
distances.

8. Complete the paths of the rays shown in the figures.

(optically less dense) (optically less dense)







(6 128.0J1) 46 19 o)l CIwa =JIg (AUaaoll) dolUI Clwa =]l

Lens is a glass can be given a curved shape to obtain magpnified or diminished images.

Lenses are used in many optical instruments.
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There are two types of lenses: converging and diverging lenses.
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rgiing lems: is Thicker in the center than edges. it collects parallel light rays at a

point in front of it Cconverges them).
Forms real images and virtual images depending on position of the object
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A diiverging lens: is thinner at the Centre and thicker on the outside. it spreads light

rays out (diverges them), All images are erect and reduced
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tie optical eentre (P): The centre of the lens.
tihe prineipal axds is the line passing through the centre of the lens

tihe prinelpal foeus CF): is the point if the Rays travelling parallel to the principal axis of a

converging lens collect at a point after passing through the lens.

tihe focal length CF): is the distance from the centre of the lens to F.

A lens has two focal points because light can enter the lens from both sides. Twice the focal

length is represented as 2F.
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Spedial rays of ligit for converging lenses
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There are some special rays for lenses, as there are for spherical mirrors:
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| A light ray parallel to the principal axis. passes through the focus after being refracted

by the lens.
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2 A light ray through the focus travels parallel to the principal axis after being refracted

by the lens.

D
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3 A light ray passing through the optical centre travels without changing its direction.
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Case |: the object is beyond 2F from the lens, the image is;

Qa. between F and 2F on the other side of the lens b. smaller than the object

(diminished) c. real d. inverted

Principal
2F F 2 l 2%
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Case Z If the object is at 2F. the image is:

Qa. at 2F on the other side of the lens b. the same size as the object c. real d. inverted

object

81901 F2 b ol (LA 13]:2 &Ll e
image
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Case 3: if the object is between 2F and F, the image is;
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Qa. beyond 2F on the other side of the lens b. larger than the object (magnified) c. real
d. inverted
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Case 4: if the object is at the focus, then the image is said to be formed at infinity. Thus.

if we place a light bulb at the focus of a converging lens, we can obtain parallel light rays.

Laboratory light sources include a converging lens and a bulb located at its focus.
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Case 5: if the object is between the focus and the lens, the image is;

a. behind the object b. larger than the object (magnified) c. virtual d. upright Cerect)

Due to these properties converging lenses are known as magnifying lenses.
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Case 6: There is one more case which is the reverse of case &. if the object is far away
Cat infinity) from the lens. the rays are al-most parallel. the image forms nearly at the
principal focus. It is real and invented. For this reason, a real image be formed on a screen.
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Examele 10.1

The figure below shows an object which is placed at a distance of 2F from the converging

lens.
a. Where is the image formed? at 2F on the other side of the lens
b. List the image properties. the same size as the object, real, inverted

object

2F F
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I A light ray parallel to the

principal axis is refracted so

that it appears to come from

the principal focus behind the — 27

lens.
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2 A ray directed towards

F on the other side of the

lens bends. so that it

Q

e P
becomes parallel to the aF F F 2F ™~

principal focus.
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3 A light ray passing through the optical centre travels without changing its direction.
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Example 10.2

Draw the correct reflected paths of the light rays incident

upon the lens as shown in the figure.
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The rays of light refracted by a diverging lens never cross. Diverging lenses spread rays

out, in a similar way to convex minors.

To draw the image formed by a diverging lens. we take the extensions of the refracted

rays. The extensions form an image between the focal length and the optical centre, P.

The image of an object in Front of a diverging lens is always:




1. on the same side as the object

2. smaller than the object (diminished) >
”
3. virtual
4. upright Cerectd
? ZFGE

Changing the distance of the object to

the lens, changes the position of the image but the image
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Opticians generally use the "power of a lens” instead of using “focal fength”.

The reciprocal of the focal length Cin metres) gives the power of a lens.

1
+ focal lenght (in metres)

Power =

(+) for converging lenses, (-) for diverging lenses. Its unit is the dioptre (D).
Dioptre (D): is a unit of measurement of the optical power of a lens or curved mirror
The longer the focal length the smaller the power.

For example, if the focal length of a lens is 40 cm, then the power:

1 1
+ focal lenght (in metres) a0 2od)

Power =
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Examele 10.3

An object is 20 cm away from a diverging lens whose focal length is 10 cm.

a. Where does the image form? b. What properties does it have? ¢. What is the power of

the lens?
Using the special rays. we sketch the diagram as in the figure.

a. The image forms between F and the lens.

V
b. It is diminished, virtual and upright.
c. f=10 ecm=01m;
2F /,/icg 10cm
A\
1 1
Power = ==-=10D

+ focal lenght (in metres) - 01
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Draw the image of the object near the concave lens.
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Draw the path of the light ray in the figure. \
Both the converging and diverging lenses have o y

the same focal lengths. The concave mirror is at

the focus of the convex lens.
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Examples of lenses around us *

Objects behind a glass or a bottle full of water look larger
than their actual sizes. This is because they act as converging

lenses and produce magnified virtual images.
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A drop of water on a piece of glass can be used as a converging lens. Because it is thicker

at the middie and thinner at the edge. It can be used to magnify small letters on a page.
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Small pieces of glass can also act as converging lenses. thus, if left on

the grass after picnics they can locus sunlight onto the dried grass and start fires.

At the bottom of pools, we observe light dancing in the form of water waves. The crests
(tops) of the waves act as converging lenses focusing light upon the sea bed. The troughs

(bottoms) of the waves act as diverging lenses and spread light out.
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Uses of lenses ©illwa=l] Sileladimw]

® The eye, cameras, { telescopes and | ___'1_@ Microscopes.
- ,}-:

The eye Qa2

The eye includes a converging lens. it produces an
inverted real image of objects on the retina, the screen

of the eyes
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Some people need to use spectacles or contact lenses to correct

their eye defects. Spectacles or glasses can include converging or diverging lenses

depending on the users’ needs.
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The lens camera |peld] ©illws.e

it is a very simple copy of our eyes. It consists of a box, converging lens and polaroid film.
Inside the box s ""-"" completely dark. The film contains a chemical layer
which is sensitive to light. The lens produces inverted. real and diminished

images on the film, the film is the screen of the camera.
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Teleseopes are the instruments used to observe distant objects.

A simple telescope includes two converging lenses.

One is called the objective lens and has a long focal length Cthin lens).
The other is called the eyepiece lens and has a short focal length Cthick lens).

The objective lens produces a real and inverted image of the object. The image is just inside
the focal length of the eyepiece lens. Thus, the eyepiece lens acts as a magnifying lens. The

final image is a large and inverted image of the distant object. it is also a virtual image.
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Prism binoculars jp8Uell b jouthell




G 022185926312

Opaian (0272401333727

Prism binoculars include two small telescopes fixed side by side. They have two converging

lenses to observe distant objects. The prisms inside the binoculars turn the inverted image
upright.
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The microscope  p0Jl

A microscope includes two converging lenses to enlarge very small objects. One at the lower

end Cobjective lens), one at the upper end (eyepiece lens).

The light reflected from the mirror passes through the object and enters the objective
lens. This produces a real and magnified image between the focal point and the pole of
the eyepiece lens. The eyepiece lens acts as a magnifier and produces a magnified image

of the object. The image is inverted and virtual.
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Ciliary body
The eyeball is a spherical shape of eye.

The pupil is a hole in the midadle of the iris (front of the eye.

(U1 rolol) dun ji)l Wnliio o Ll Ue 6)luc (Uasdl ABan) 41441




G 0272185926372

Opaia0 277401333272

The inside of the eye ball is filled with a water liquid. Light rays enter the eye through
the pupil and the lens. The lens refracts the rays, forming an inverted image on the
retina at the back of the eyeball
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The retina has about 130 million light-sensitive cells! These cells produce electrical signals
when light falls upon them. The optic nerves carry these signals from the eye to the

brain. The brain then converts the signals into an upright image. Although the image on

the retina is inverted we don’t see the world upside-down! the various parts of the eye.
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iris which is the coloured part of the eye, it controlled the amount of light entering.
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At day there is too much light, the pupil gets smaller and lets less light in.

At DighE there is low light, the pupil gets larger and lets much lighter in.
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Seeing nearby and at a distance: The focusing eye
@M@M 0ar2nllle MMW

The eye lens is flexible. The muscles Ccifiary muscles) around the lens can change their
shape and thickness. Changing the thickness of the eye lens changes its focal length. Thus,
the eye can make focusing adjustments for near or distant objects. This is called

i : Long-sighted
accommodation of the eye. For a person with """

normal vision, the eye can accommodate clearly >

-

for objects at infinity. That is, the far point that
this eye is infinity. The nearest point the normal eye can focus clearly on

objects is 25 cm. This is called the near point.
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Some people see distant objects clearly but can’t see nearby objects with the same clarity.
This is because their eyeballs are shorter than normal, or their eye lenses are too thin.
These people are said to be Longsighted. Therefore, light snonsignten
rays entering their eyes from a near object are focused
behind the retina. >
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A converging lens can correct this defect. It combines the rays so that the eye lens forms

an image exactly on the retina.
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Some people see nearby objects clearly but cannot see distant objects with the same
clarity. These people are said to be near-sighted. Their eyeballs are longer than normal, or

their eye lenses are too thick. Therefore, light rays from a distant object are focused in

front of the retina o ‘mf’r\\
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X A diverging lens is used to correct this defect. It diverges the rays so that the

eye-lens forms an image exactly on the retina.
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Do not study under very strong or dim light.

Do not read book at too close or too far a distance away Do not look at the Sun Light
should come from your Left when you study. Do not watch television at a distance closer
than 3 m. Do not watch television for a long time. illuminate your room properly. Have
your eyes checked regularly. Do not use others' glasses. Prefer foods rich in vitamins. Do
not use alcohol. drugs and cigarettes. (They degrade the Working of optical nerves and the
brain). Do not use dirty water to wash your face and eyes. Sleep well. Do not use poor

quality sun glasses.
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The cells on the retina are sensitive to colours. —— therefore, objects
appear coloured. However, a colour-blind person cannot recognise some colours. For a colour
blind person red and green colours look the same! Try to read number in the figure This

Is the most common type of colour-blindness. Colour- blind people must not work where

colours are important.
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This results from an ivregularly shaped cornea or eye-lens. if the eye-lens or cornea is not

perfectly spherical, the eye can form a correct image only in some ~ Oran Componise
directions, but not in others. A cylindrical lens can correct this defect. alo al O
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8. Cafaract yu=l ale

Some old people suffer from cataracts. This occurs

when the eye becomes cloudy. rather than clear. A

doctor can correct this in a simple operation.
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Fill i the blanks with appropriate werds
1. A converging lens is thicker at the centre and thinner at the outside.

2. A diverging lens causes light rays to spread out.

3. A light ray parallel to the principal axis of a converging lens passes through the focus
after being refracted by the lens.

4.if an object is beyond a distance of 2F from a converging lens, its image is smaller than
the object.

5. A ray passing through the optical centre of a lens travels without changing its direction.

6. The image formed by a diverging lens is always on the same side as the object, smaller
T L AR sy

7. Microscopes include two converging lenses.

8. Prism binoculars use both converging and diverging.

answer the questions

1. What is a lens? Write down the different types of lenses and their differences.
2. Draw the special rays for converging and diverging lenses.

3. An object is 50 cm beyond a convex lens which has a focal length of 20 cm.

a. Where does the image form? Between F and 2F

b. List its properties.

¢. Where should the object be placed in order to obtain a magnified image? between f and
the lens.

&. An object is placed in from of a diverging lens.
Show how the image is formed by drawing a diagram.

5. The boxes below include only one type of lens; either converging or diverging. Decide
which box includes which lens.

a. converging lens b. diverging lens

1. Which of the following combination of prisms is similar to a diverging lens? D

2. In which of the figures below is the path of the my incorrect? B
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3. In which of the figures below is the path of the ray incorrect? C
4. Which of the following produces a real image? A

A) converging lens B) diverging lens

List the Eye defects and talk about one of them.
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When you look around, you can see things that reflect light to your eyes. But a bee might
see the same things differently. Bees can see a kind of light—called ultraviolet light—

that you can't seel
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it might seem odd to call something you can't see light. The light you are most familiar
with is called visible light. Ultraviolet light is similar to visible light. Both are kinds of

electromagnetic C(EMD waves. In this section, you will learn about many kinds of EM waves,

including X rays, radio waves. And microwaves.
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Characteristics of EM Waves duiihlis ogrdall Glagoll yailas

All EM waves travel at the same speed in a vacuum- 300,000 km/s. How is this possible?

The speed of a wave is found by multiplying its wavelength by its frequency. So, EM waves

having different wavelengths can travel at the same speed as long as their frequencies
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are also different. The entire range of EM waves is called the electromagnetic spectrum.

The electromagnetic spectrum.
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The electromagnetic spectrum is divided into regions according to the length of the waves.
There is no sharp division between one kind of wave and the next. Some kinds even have
overlapping ranges.
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Radio waves cover a wide range of waves in the EM spectrum. Radio waves have some of
the longest wavelengths and the lowest frequencies of all EM waves. In fact, radio waves
are any EM waves that have wavelengths longer than 30 cm. Radio waves are used for

broadcasting radio signals.
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Microwaves have shorter wavelengths and higher frequencies than radio waves do.

Microwaves have wavelengths between T mm and 30 em. You are probably familiar with

microwaves- they are created in a microwave oven.
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Infrared waves have shorter wavelength and higher frequencies than microwaves do. The
wavelengths of infrared waves vary between 700 nanometers and 1 mm. A nanometer
(nm) is equal to 0.000000001 m.

On a sunny day. you may be warmed by infrared waves from the sun. Your skin absorbs
infrared waves striking your body. The energy of the waves causes the particles in your
skin to vibrate more. and you feel an increase in temperature. The sun is not the only
source of infrared waves. Almost all things give off infrared waves. including buildings,
trees, and you! The number of infrared waves an object gives off depends on the object’s
temperature. Warmer objects give oil" more infrared waves than cooler objects do. You
can't see infrared waves. but some devices can detect infrared waves. For example.
Infrared binoculars change infrared waves into light you can see, such binoculars can be

used to watch animals at night.
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Visible light is the very narrow range of wavelengths and frequencies in the
electromagnetic spectrum that humans can see. Visible light waves have shorter
wavelengths and higher frequencies than infrared waves do. visible light waves have

wavelengths between 400 nm and 700 nm.
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Some of the energy that reaches Earth from the sun is visible light. The visible light from
the sun is white light White light is visible light of all wavelengths combined. Light from

lamps in your home as well as from the fluorescent bulbs in your schoof is also white light.
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Humans see the different wavelengths of visible light as different colors. The longest

wavelengths are seen as red light. The shortest wavelengths arc seen as violet light.
The range of colors is called the visible spectrum.

When you list the colors, you might use the imaginary name ROYGBIV to help you
remember their order. The capital letters in Roy's name represent the first letter of each
color of visible light: red, orange, yellow, green. blue. and violet. What about the in Roy’s last

name? You can think of as standing for the color indigo. Indigo is a dark blue color.
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Ultraviolet light CUV light) is another type of electromagnetic wave produced by the sun.
Ultraviolet waves have shorter wavelengths and higher frequencies than visible light docs.

The wavelengths of ultraviolet light waves vary between 60 nm and 400 nm. Ultraviolet

light affects your body in both bad and good ways.
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On the bad side, too much ultraviolet light can cause sunburn. Too much ultraviolet light
can also cause skin cancer wrinkles. and damage to the eyes. Luckily, much of the
ultraviolet light from the sun does not reach Earth'’s surface. But you should still protect
yourself against the ultraviolet light that does reach you. To do so, you should use
sunscreen with a high SPF Csun protection factor). You should also wear sunglasses that
block out UV light to protect your eyes. Hats, long-sleeved shirts, and long pants can protect
you, too. You need this protection even on overcast days because UV light can travel

through clouds.
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On the good side, ultraviolet waves produced by ultraviolet lamps are used to kill bacteria

on food and surgical tools. In addition, small amounts of ultraviolet light are beneficial to
your body. When exposed to ultraviclet light, skin cells produce vitamin D. This vitamin
allows the intestines to absorb calcium. Without calcium, your teeth and bones would be

very weak.
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R Rays and Gamma Ravs

X rays and gamma rays have some of the shortest wavelengths and highest frequencies

of all EM waves.
K Rays

X rays have wavelengths between 0.00l nm and 60 nm. They can pass through many
materials. This characteristic makes X rays use fill in the medical field, but too much
exposure to X rays can also damage or kill living cells. A patient getting an X ray may wear
special aprons to protect pans of the body that do not need X-ray exposure. These aprons

are lined with lead because X rays cannot pass through lead.

X-ray machines are also used as security devices in aivports and othey public buildings.

The machines allow security officers to see inside bags and other containers without

opening the containers.




Gamma rays are EM waves that have wavelengths shorter than 0.1 nm. They can

penetrate most materials very easily. Gamma rays are used to treat some forms of
cancer. Doctors focus the vays on tumors inside the body to Kill the cancer cells. This
treatment has good effects. but it can have had side effects because some healthy cells

may also be killed.

Gamma rays are also used to kill harmful bacteria in foods, such as meat and fresh fruits.
The gamma rays do not harm the treated food and do not stay in the food. SO. food that

has been treated with gamma rays is safe for you to eat.

1. X rays travel easily through skin and muscle: but arc absorbed by bones.
2. The X rays that are not absorbed strike the film.

3. Bright areas appear on the film where X rays are absorbed by the bones.
Light and Coler

Why are strawberries red and bananas yellow? How can a soda bottle be green, yet you

can still see through it'?

if white light is made of all the colors of light, how do things get their color from white
light? Why aren't all things white in white light? Good questions! To answer these questions,

you need to know how light interacts with matter.
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QUESTIONSIoGHATTERNI

Q1/what are the types of electromagnetic wave?

Q2/What is electromagnetic spectrum?ado jLloJl &2l

Q3/You can see yourself in the minor. because of light reflection

Q4&/What color of light is produced when red light is added to green light?
Yellow light
Q5/ Use the diagram below to question 1-2

1- While performing an experiment on the colors of light to from the image above. What
color would Pablo see at point A?

A. Yellow

B. Magenta
C. White

D. Black

2. What color would Pablo find at point A if pigment were
instead of colors of light?

A. White
B. Black
C. green
D.red




