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PRNYSIES is a branch of science that developed out of philosophy and was thus referred

to as natural philosophy until the late 19th century - a term describing a field of study

concerned with "the workings of nature”.
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S is traditionally defined as the study.of matter, energy, and the relation
between them.
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PLRINYSIESD is, in some senses, the oldest and most basic pure science; its discoveries find
applications throughout the \DIATURAL SCIEICES since MNATTER

EXER@? are the basic constituents of the natural world. The other sciences are generally

more limited in their scope and may be considered branches that have split of f from physics

to become sciences in their own right.
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Physles today may be divided loosely into and .LAQila aa

LACERIERE] PRRISICS

tlements of what became physics were drawn primarily from the fields of astronomy,

These mathematical disciplines began in Antiquity with the Babylonians

and with Hellenistic writers such as ARCHIMEDRES and PTELEMA Y.

Meanwhile, philosophy, including what was called “physics®, focused on

explanatory (rather than descriptive) schemes, largely developed around the Aristotelian

idea of the four types of "CAUITD".
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ARAB AN MNUSLINM SCIENTISTS
During the period of time known as the Dark Ages (5th to 15th centuries), much scientific
progress occurred in the Muslim world. The scientific research of the Islamic scientists is
often overlooked due to the conflict of the Crusades and “it's possible, too, that many

scholars in the Renaissance later downplayed or even disguised their connection to the Middle

East for both political and religious reasons." The Islamic Abbasid caliphs gathered many

classic works of antiquity and had them translated into Arabic within the House of Wisdom
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ad, lraq Islamic philosophers such as Al-Kindl CAlidindus)
lvervoes Clbn Rushd reinterpreted Greek thought in the context of their religion. lbn Sina

(980 - 1037, known by the Latin name Avicenna, was a medical researcher from Bukhara,
Uzbekistan responsible for important contributions to the disciplines of physics, optics,
philosophy and medicine. He is most famous for writing The Canon of Medicine, a text used

to teach student doctors in Europe until the 1600s.
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Important contributions were made by lbn AL Haytham (965 - 1040), a mathematician

from Basra, Iraq considered one of the founders of modern optics.




- JdY 072218592632
Oapain 027240133327

Iristotle theorised that light either shone from the eye to illuminate objects or

that light emanated from objects themselves, whereas Ibn AL Haytham (known by the Latin
name Alhazen) suggested that light travels to the eye in rays from different points on an
object.
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The works of lbn AL Haytham and Abu Rayha
where they were studied by scholars.such as Roger Bacon and Witelo. Omar Khayyam

) Bliruni eventually passed on to Western Europe

(1048-1131, a Persian scientist, calculated the length of a solar year to 10 decimal places
and was only out by a fraction of a second when compared to our modern-day calculations.
He used this to compose a calendar considered more accurate than the Gregorian calendar
that came along 500 years later: He is classified as one of the world's first great science
communicators - he is said to have convinced a Sufi theologist that the world turns on an
axis. Muhammad ibn Jabir Al-Harranl Al-Battanl (858 - 929), from Harran, Turkey,
further developed trigonometry (first conceptualised in Ancient Greece) as an independent
branch of mathematics, developing relationships such as tan® = sin® / cos®. His driving
force was to obtain the ability to locate Mecca from any given geographical point - aiding
in Muslim rituals such as burial and prayer, which require participants to face the holy city,

as well as making the pilgrimage to Mecca (known as the hajj).
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Furthermore, Nasir al-Din al-Tusi (1201-1274), an astronomer and mathematician from
Baghdad, authored the Treasury of Astronomy, a yemarkably accurate table of planetary
movements that reformed the existing planetary model of Roman astronomer Ptolemy by
describing a uniform circular motion of all planets in their orbits. This work led to the later
discovery, by one of his students, that planets actually have an elliptical orbit. Copernicus
later drew heavily on the work of al-Din al-Tusi and his students, but without
acknowledgment. The gradual chipping a way of the Ptolemaic system paved the way for
the revolutionary idea that the Earth actually orbited the Sun Cheliocentrism). Jabir ibn
Hayyan (721 - 815) was a chemist and alchemist from lran who, in his quest to make gold
from other metals, discovered strong acids such as sulphuric, hydrochloric and nitric acids.
He was the also first person to identify the only substance that can dissolve gold - aqua
Regis (royal water) - a volatile mix of hydrochloric and nitric acid. It is disputed whether
Jabir was the first to use or describe distillation, but he was definitely the first to perform
it in the lab using an alembic (from ‘Al-Inbiq"). The most famous Arabic mathematician is
considered to be Muhammad ibn Musa al-Khwarizml (780 - 850), who produced a

comprehensive guide to the numbering system developed from the Brahmi system in India,

using only 10 digits (0-9, the so-called "Arabic numerals®). Al-Khwarizmi also used the word
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algebra CAl-Jabr") to describe the mathematical operations he introduced, such as

balancing equations, which helped in several problems.
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History of Physics: Smart & Comprehensive Questions
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L Section 1: Definition and Development of Physics

Question:
Why is physics considered the foundation of all other natural sciences, and what was its early
relationship with philosophy?

Answer:

Physics is considered foundational because matter and energy are the core elements of the
natural world, and all other sciences deal with various aspects of matter and energy. In its
beginnings, physics was part of philosophy and was known as “natural philosophy” because it
sought to understand how the universe works through interpretive reasoning rather than
descriptive observation.

Section 2: The Birth of Physics from-Astronomy and Geometry

Question:
How did disciplines like astronomuy, optics, mechanics, and geometry contribute to the rise of
physics, and who were the key scientists of that era?

Answer:

These disciplines helped form the fundamental concepts upon which physics was later built,
through reliance on calculation and observation. Key figures included Archimedes and
Ptolemy, as geometry served as a tool to unify the study of natural phenomena under a
common methodology.

.| Section 3: Aristotelian Philosophy and Its Influence

Question:
What is the difference between the explanatory method used by philosophers like Aristotle
and the descriptive method used by modern physicists?

Answer:

Aristotle’s method relied on intellectual explanation of phenomena using the “four causes,”
without experimentation or precise observation. In contrast, modern physics uses observation,
experimentation, and mathematical verification to describe and understand phenomena.

Section 4: The Islamic Role in the Development of Physics




Question:
What factors led to the emergence of Muslim scientists during the Middle Ages, and how did
they face the challenge of later under-recognition?

Answer:

Muslim scientists rose to prominence due to the support of Abbasid caliphs for knowledge and
translation movements, particularly through institutions like the House of Wisdom in
Baghdad. However, their work was later overlooked during the Renaissance due to religious
and political biases, and some European scholars concealed their influence.

_ Section 5: The Contribution of Ibn Sina (Avicenna)

Question:
What was the significance of Ibn Sina’s Canon of Medicine in the development of science, and
what other fields did he contribute to?

Answer:

The Canon of Medicine was a primary medical reference in Europe until the 17th century. lbn
Sina also contributed to physics, optics, and philosophy, making him a polymath who
successfully combined scientific inquiry with religious thought.

.| Section 6: Ibn al-Haytham and the Foundation of Optics

Question:
How did Ibn al-Haytham’s theory of light differ from those of Ptolemy and Aristotle, and
why is it considered revolutionary?

Answer:

Unlike Aristotle and Ptolemy—who believed either the eye emitted light or that light
emanated from objects—Ibn al-Haytham proposed that light travels in straight lines from
objects to the eye. His theory was based on experimentation and laid the groundwork for
modern optics.

Section 7: European Scholars Influenced by Muslims

Question:
Name two European scientists influenced by Muslim scholars and give evidence of that
influence.

Answer:

Roger Bacon and Witelo studied Ibn al-Haytham’s works, which had been translated into
Latin. Copernicus also incorporated Nasir al-Din al-Tusi’s planetary models without crediting
him—clear evidence of direct influence.




Section 8: Omar Khayyam and the Solar Calendar

Question:
What astronomical achievement did Omar Khayyam make, and how does it compare to the
Gregorian calendar?

Answer:

He calculated the solar year with a precision of up to 10 decimal places, with an error margin
of less than one second compared to modern calculations—making it even more accurate
than the Gregorian calendar introduced five centuries later.

Section 9: Al-Khwarizmi and Mathematics

Question:
What was Al-Khwarizmi’s achievement in mathematics, and what term did he introduce to
describe algebra?

Answer:

Al-Khwarizmi established the decimal'numeral system €0-9) and colned the term al-jabr
(algebra) to describe the process of_equation balancing;. thus laying the foundations of
modern algebra.
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is as anything which has mass and volume.
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tverything around us Csuch as air, water, plants, animals and the earth) is all matter.

Why don't we consider
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Light, sound and heat ds examples of matter?
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because they have no mass and volume,
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What is Matter states? solid, liquid and gas

Plasma

|
QU]

Gas

CE)ES

has a fixed shape

has no definite shape

has no definite shape

has a definite volume

¢l oan Lo

has definite volume
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has no definite volume
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For example, glass, spoon,
wood, paper, pencil, and ice
are all solids.
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it takes the shape of its
bowl. Watey, oil, and alcohol

are examples of liquids.
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For example, a small amount of

perfume can be smelt
everywhere in a room. Air,
oxygen, hydrogen, water vapor
and exhaust fumes are examples

of gases
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Two balloons and a ruler

ivity that the gas has a volume?

e Take two balloons and a'ruler inﬁﬁfé the balloons.

e when the balloon.bursts the equilibrium position of the ruler is lost.

e a Set up a simple lever balance.

e the inflated balloon falls while to the burst one rises.
e this shows that the gas inside the balloon has amass.
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a simple lever balances, a glass and some ice. .}:_-- 7: ", ’T | =
’ | Bz |
Iﬁ\?‘:g xﬂm l‘ "
e Place the glass with ice on one side of the lever. O )| S IO

e balance it with masses on the other side. WA | = A\\
o Wait until all the ice melts in the glass and see if there is any change rﬁbalao 1)

the balance is not disturbed after the ice melts because there is '
of matter. This also shows that solids and liquids have mass.

Pumice

ter and put a stone on it. - -

Qbsidian

in some alcohol.

e the matter (stone) has a volume.

e alcohol has a volume, so when is placed in the glass it increases the level of water.




an empty bottle, some oil and a funnel

e Put the funnel into the mouth of the bottle. <
¢ pour oil into the funnel to fill the bottle. | o~ " A |

|
e the air in the bottle has a volume it does not allow the 0|l:té fﬁJ;

observe if the p
e Since the glass contains air, water cannot enter
it, therefore the paper should remain dry.

We can say that all matter has mass and volume.
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is the amount of matter in an object

is the space occupied by that matter.

PROPERTIES OF MATTERGaloJI yailaa

tvery substance has two Kinds of properties.uastal (o Ulegi Lo 5alo @I
1. Chemical Propertiesduiliorall yaiaall
2. Physical Propertiesauiy jrall yaibaAll

CHEMICAL PROPERT IESCI.,lJlJ.o,lAJI mJLn.'bJI _
Chemical properties are propertles fhﬁt chmlge th&natwg of‘ matten

syl oaLoJI , % |Umunﬁuru.m duslorall yasaall

When the chemical properties of-msubgt&cégre.altéaredﬂﬂ, it means a chemical change occurred

(new substance formed).
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D1 Gle G lLEI, acidityéusaolall, basicityéuaclill, and

For example: Flammability JLs:il

reactivityJelaill with water etc.
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Physical properties diyj10l yaila il
are the properties of a substance that can be observed and measured without altering the
substance. Physical properties can be organized as extenslive and intensive
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Extensive properties of matter depend on the amount of matter.invelved
Auisoll 6alodl Jladio ylc dalol) dloUiligasbasil A gi='

Intensive Properiiestdis sl yailadll

Intensive properties matter does not depend on the ameunt of matter given.
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STV LIERINE PROPERTIES
PROPERTIES
GOMMON BISILICTTIVE, CHARACTERISUIS
mass Color boiling pointluls)l dnd
weightvie odord=ily densitydsus
volume Solubilityvle drlils lusteys
lengthvs= hardnessiiLa ductilitydios
chargeiiai heat/electrical conductivityJ+=sil Malleabilityssa) drlis
melting'a=il/freezing point

MOLECULER PROPERTIES apisjall yaslaall

atoms: are tiny particles$:s> that made up the Matter.
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Atoms are building blocks of matter. 6aloJl cliy 6229 631

olecule: are groups of atoms held together. Leo dunlsio wljall (Lo Wilegono i :esin

Foree between
Matten melecules
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o Vibrate about a fixed
(soll Very close position Very strong
QulaJl &I Ian s &algo Joa dujljial lag @Qyob
Loyl i awl

Strong less than

Lemonade Cliguidd Close Move around each
solid state
_\( ) Hilalole v Las HAI other |
Al @Wladl < dulinll AR Jes elaT) Ul ule . Loo J 51
alaJl
aa Move quickly in all Negligible
Ar (ge o Far apart directions
- (no forces)
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is the 4™ state of matter. and it has neither definite volume nor shape and
contains electrically charged particles. are collections of freely moving particles.

Example: Florescent light and high - intensity arc lamps and the exhausted fire.

L Lilpas digaulio Wlizia wle $eingg Lyl YAl ¥g Culi oo Ellisd ¥ .Salol) dylpl ALl L :LojAlul
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Nanotechnology is the area of science trying to understand and control of matter at dimensions

of nanoscale which is about 1 to 100 nanometers. The aim of nanotechnology is to control
individual atoms and molecules to build computer chips, motors, robot arms, machines, and other
devices that are much smaller than a human celll Nanotechnology has a very wide range of
study field from microbiology to space researches. The thickness of a strand of human.hair is
between 50000 and 100000 nanometres.

alsul b Ly Al Baloll s Jalay il sl Jlao S8 Gagleisieilil
9 giliJl Lingleifi Yo Wadll .Jiogili 100 LJI 1 Yo @glyid il $oilJl yulidoll
dalwig wulapaollg Jigaroall GBS cliy) Gliyjallg duafall Gyl pb A
Lo Wi Gl o 1S il U8 LUl i

1S UlGo Lageg VTG agigyl

Sl WJI Adasall cLall

Wl ng1a Clow A LA

A scientific study can only be useful if we use.accurate measurements.

Measurement is one.of the three methods used in science, the others are experimentation and

observation.

An amount or quantity used.as a standard of measurement is called a unit.

02 1.4 metre

\ ’ number unit
XTI 01653 COlwled Ligasiw 114l hiooni0, Cl.l.oJ_QJ Ié'u.ulj.'dl WY Ui Usol

AoJlg Luol=ll JUisl ga pAUl ya=ylg qolsdl yob Goadimel WD LUl aail g yoldl
6anq uwlid) Ju=eoAs Goadimoll Qrosll gi Auosll Lol

Sl C Kg ;m ,s) Scientists use a standard system of units to measure the various properties of

matter. This system of units is called international system of units (SI-System International.
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(SI-System International).<langl) Jgall pUAUI 1ad Wlangll

Base Quantity Base Unit
Name Symbol Name Symbol
Mass M Kilogram Kg
Length D Metre m
Time T Second. s
temperature T Kelvin | K
current I Ampere A
Amount of substance N Mole Mol
Luminous intensity ) Candela " cd

the distance from end to end of an object

Tools: Meter Stick, Metric Ruler

1.2.3 4 § 6
Centimeters

Units: Meter (m), Centimeter (cm)

BAl LJl ddadi o Aol :Jglall
oiuall

506 7 8 91011 1213 415 16 17 18 19 20 21 22 26 23 24 25 27 28 29 30 O

is the size of the surface gg_close’d._ by its boundary lines.

Adaw Hle o Glai b 8jgan, ddinis) Yulys o sl

Area =I:'eg_\_gth X Width In symbols, A=LxW

The area of .irregulair objects Golaiioll pré rolunaVl Aaliug

The area of irregular objects can be found with. The object is placed on the paper. The area is
calculated by counting the enclosed square centimetres and square millimetres drawn around it

on the paper.

ol &usoll Jioiiwll s dhawlgy Lilill G)gll ladiwy dalal o) doldiio Jié plwall Aalwo
WLl A6 joJl Gle rounall agan ouw ) Aauwlgy &40l Jiololl

Velume: The amount of space occupied by an object.
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Volume= Base area x High

In symbols, V=Axh

Table of conversion of length Jgolaldl 6aag Cilligai Jgan

Abbreviation Length in metres
1km 1000 miters
1hm 100 metres
1 dam 10 metres
Tm
Tdm 01 metres | -
Tem 0.01 metres
1mm

Table of conue;ﬁ;iﬁ%f Av‘ag E@: : “ onﬁulb%:u \Jq;a

Abbreviation N “Metres
Tkm? y 1000 000 m?
Thm?. 10 000 m?
tdam? 100 m?

Adod, 001 m?

e | 0000 1 m?
Toamd 0.000 001 m?

Table of conversion of volume roaall 6aagq Clga’l Jgaa

Abbreviation Volume in cubic metres
1km?3 1000 000 000 m3
1 hm3 1000 000 m?3
1 dam3 1000 m3




1dm3 0001 m?
1em?3 0.000 001 m?
1 mm3 0.000 000 001 m

A classroom has dimensions of 5 m, 6 m and 3 m. What is the volume of air-inthe room? Convert

the result into Cm3 and hm3.

9Cm* LJl PRl U Jga Suawljall dunll o ¢ Jiil) sl clgdll pas mmﬁm3m oalsyl puwljawan

E

hm

V=LxWxH H=3m

V= 6m x 5m x 3m = 90m? the volume of.theldi, ., W=5m e
Now, let us convert the unit, | N\,
1 m3=1000 000 cm3, then 90 m3ﬁh 9@%1000 0@0 cm3- 90 000 000 cm3

1m3=0.000 001 hm?3, then 9?) m3- Q@ X 0. 000 Qﬁs’l Hm?3= 0.000 09 cm3

A pool has dimensidt;s_ of 3 mwldth, 8 m length and 1 m depth and is full of water. How many

dm?3 of water is there V'i'iri:“thE_poo__I?; :

Sdm? Bje sl-oqu.u.ob 04 elolU eualo 1m o=l 8m Jodall 3m ua =l oalsyl daluw yaga
V=LxWxH
V=8mx3mx1m=24m3 the volume of the water H=1m
Now, let us convert the unit, W=3m
(=8m
1 m3= 1000 dm3, then

24 m3= 24 X 1000 dm?3= 24000 dm3




282
An aquarium having dimensions of 5 dm height, 70 cm length and 0.4 m width is half filled with

water. Find the volume of water in m3, dm3 and cm3.

Ulaags cloll oan vuual clodU aduni n?.l.o 0.4m ya=Jig 70cm Jolaldlg 5dm £LQi V1 oalsul Clow yaga

m?,dm?,cm?
First, we have to convert the lengths and then find the volume of the water in the aquarium.

Vaquarium =LXWXH

Vaquarium =05mX07Tmx04&m H=5 dm
Vaguarium =0.14 m3, because the aquarium is half filled, =04 m~l H=05 m
=70 ecm
then .
| =07 m
Vuater == 0.07m3 - - N\ L 1m=10dm
| 1m =100 cm

Vwater =7 dm3  1m3 =1 000 dm3., then. Vuater =0.07 m3 = 0.07 X1000 dm3 = 70 dm3
Vuater =7 cm3  1m3 = 1000 cm3, thenVuater =0.07.m3=.0.07 X 1000 000 cm? = 70 000 cm3

1. A storage box has dimensions of 8 dm height, 90 cm length, and 0.5 m width. If it is
filled to 3/4 of its capacity, calculate the volume of the contents in m®, dm®, and cm”.

2. Arectangular water tank measures 6 dm in height, 12 m in length, and 50 cm in width.

If it is 2/3 filled with water, find the volume of water in m*, dm®, and cm®.

3. A fish tank has dimensions of 7 dm in height, 1 m in length, and 40 cm in width. If the

tank is 1/2 filled, calculate the volume of water it contains in m®, dm®, and cm”.

4. A planter box has dimensions of 9 dm in height, 1.5 m in length, and 60 cm in width. If
it is filled to 1/3 of its height with soil, find the volume of soil in m®, dm®, and cm®.

5. A rectangular prism has dimensions of & dm height, 80 cm length, and 0.3 m width. If

it is completely filled, determine the volume in m®, dm®, and cm”®.




A large glass can hold 0.5 litres of milk
of milk In the jug in dm? dLian®hl,

Vmitk= 05 L+ 05 L+ 0.5 L= 15 L volumerof

Vmik= 15 L =15 dim3 _

1L=1dm3, so &GS
Vmilk = 15 X 1 dm3 =15 dm3,
1L =10 d3, so

Vmilk=1.5 X 10dL= 15 dL

1L=1000 m, so

Vimiik=1.5 X 1000 mL= 1500 mL




A water tank can hold 5 m3 of water, convert this value into dm3, dL and mL

dm?, dL and mL (Jl £loJl (ko Gio)l 02 oaa Jga 5m’ clo Gros Joald Aisod clo JdoM
Vuater= 5 m3 = 5000L
1L =1dm3, so
Vmilk = 5000 X 1 dm3 = 5000 dm?3,
1L =10 dL, so Vmik=5000 X 10dL= 50 000 dL
1L =1000 m(, so
Vmilk= 5000 X 1000 mL= 5000 000 mL |
1. A gas cylinder contains 075 m of air. Conuert thlswolgme into dm | Land mlL
3. A storage container has a' mlume é}‘ m.S m @ﬁvert this value into dm®, , and cL.
4. Afish tank has a capacit.g %f‘ Oﬂm Gonvert ‘this volume into dm3, d_, and mL
Vuwater= 0.2 m3 200L

X*«'l d?ﬁg 1200 dm3,

1L =1dm3, SO:»‘iyrnilk =

1L <1000 mL, S0V~ 200 X 1000 mL= 200 000 mL

5. A large water reservoir holds 500 m® of water. Convert this value into dm?®, L, and kL
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The volume of a small amount of liquid is found by pouring it into a measuring (graduated)
cylinder =,
da a0l Wlghuwil b Apiw dawlgy Sl eas Wwd Uhor || .

= 50 mL

A graduated cylinder is filled by colored water and level shows 80.cm3. If . =

a stone is immersed to water, level rises to 110 cm3. Find volume of ‘stone.

u.o cloll &95)1 clodl U..o Jan yuhé 13] 80cm® KJoVl delpdl lu_-'u.uq ugJ.o eloy uh.o dajao dilghwl
aq,n.lJ daaoll dilglaaw Vi

jaaJl pan i al 110cm? Gstig

VstomFVZ‘V‘l Vstone -110 80 -30 cm3

G-A.S Mmﬂwu @@Jw

a. BOYLES LAW, states that “By ’keepfihg Mconstant The product of volume
and pressure of a fixed amq(_mt of g@s is con)stantf.
da0a) h2allg sl EariiiYls . &l 8)hall @aja Lle BLASIL : Juoq UeLB

_ P el jlado 8alodl
volume x pressufe = c«:‘fﬂs"t”ant
b CHARLES I.AW St“’tﬁﬁ"t "At constant PRESSUR
gas is directly prohorﬁbhal to the absolute temperature".
&o Ua b wwliiy jlel (o 63390 ot oaall Yle hsall Cgll aic }Jyub (eils

A8l oll 6)lpadl Aaja

. the volume of a certain amount of

. @AY LUSSAEC S LAW, states that, "At constant YELUME the pressure of a certain amount

of gas is proportional to the absolute temperature”. V
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Choose the correct answer from the following
1. Which one of the following is a property of liquids?

a) they have a definite shape but do not have definite volume *

d) all of above

2. Number of positive charges in.th
a) more than negative charges

b) less than negative charges

ddall of above

3. The exhausting fire state of matter

a) solid b) liquid

4. iron vusts in a moist and hot places. Because of its

) physical property b
property

y ¢ iron does not rust d) both physical and chemical

5. Which one of the following is not the chemical property

a) flammability b acidity ¢ reactivity d.

6. What can be said for molecules in solids
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a) closer to each other and move freely b) far away from each other and move freely

' d) far away from each other and fixed.

7. Liter is unit of

d) they have definite shape and definite volume

) length b area b volume ddall of them i

8. Aluminum molecules are A k_,

a) closer to each other and move freely

b) far away from each other and move fi-eely

d) far away from each other ang

9.1 liter = dm3

a>01 b 1 10 d> 100 *

10. This fact, known as Bbgle'sav, oduct of volume and pressure of a fixed

d) all of above

[%Fill in the blanks

a) When two substances are mixed without changing their natures, this change is called physical

b) When two substances are mixed, new substance formed. This change is called chs




the sentences below are True or false

@) The oil has definite shape and volume. F

b) Iron has a definite shape and volume. T

¢ Air is a liquid. F

container in liter.

2e, byeloved water and level shows 60 ecm3. If a piece of iron is

immersed to water, lelel¥ise 00 tm?3 Find volume of iron.

Vpiece of iron =V2-V1
H=3m

Vpiece of iron =100 em3-60 cm?3 =40 cm3

W=4m
m A room has dimensions of Sm, 4m, 3m. Calculate volume of the room. L=5m

V=LxWxH

V=5mx&m x 3m = 60m3 the volume of the room
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¥4 Draw the table below on your notebook. Then compare piece of lead, lemonade and air

according to given conditions.

*Force between molecules
*Distance between molecules

*Motion of molecule

Matter Distance between Motion of molecules between
ualnjlead Csolid) Very close Vibrate about a fixed Very strong
Lemonade Cliquid) Close Move around each other  Strong less than

Air (gas) Far apart love quickly in all directions Negligible
- (No forces)
® Ul

ter in a....has ......volume and ... shape.

a) solid state no definite
b) gaseous state definite no definite
¢ liquid state a definite no definite

Which Statement is True CTD or False (F:

6. C..)There is very little Space between the molecules of a liquid. There is a lot of space
between the molecules of a gas.

7. C....J) Gas and vapor means the same.

8. (....) The states of matter are the following: solids, liquids, gases, plastics.




9. States are also known as?

A) phases

B) phrases

0 frases

10. Which phase of matter takes the shape of the container it is in?

A solid

B) gas

11. Which phase of matter does not take the shape of the container it is in?
) solid B liquid |
12. How many states of matter exist?
A 182 03 D4

13. What state of matter are the particl
A) Solid B Liquid C) Gas

14. What state of matter is vain?

A) Solid B Liquid C) Gas | , F
15. What state of matter are tmparudgs rﬁ’aying in one direction?

A Solid B Liquid €3 6as | |

16. How many stateéa;@ﬁ_im&e} da you learn? Write their names and their properties.

17. Air avound us exists in which state of matter?

18. This state of mattaf 0es not have definite shape or size; it takes the shape of the
container. that is that?

19. In which state are the distances between the particles greatest?

20. Write the condition of particles for each state of matter

is the amount of matter in an object

is the space occupied by that matter.

Here are the fill-in-the-blanks questions and their answers:




1. Fill in the Blanks with Appropriate Word(s):

- Light is not an example of matter because it has no mass.
- Matter exists in three states. These are solid, liquid, and gas.

- lce is an example of a solid state of matter.

2. Fill in the Correct Missing Words: Matter in a has _ volume and .
- a) Solid state: definite volume, definite shape

shape.

- b) Gaseous state: no definite volume, no definite shape

- ¢) Liquid state: definite volume, no definite shape

3. True (1) or False (F):

- (1 There is very little space
between the molecules of a gas. -,

(44 t he:

molecules of; a--nlj_i@gid. There is a lot of space

- (F) Gas and vapor mean the same "

- (P) The states of matter aré’thef@llw sol{d's ﬂquids gases, plastics.

4. Choose the Right Statemgnt"-@:w: i I
- States are also known as? . ”

- A) phases « I. _
- Which phase Qf matter fmkes

he shape of the container it is in?
- B gas —
- Which phase of matter does not take the shape of the container it is in?
- A solid
- How many states of matter exist?
-C)3
- In what state of matter are the particles the farthest apart?
- C) gas

- What state of matter is rain?




- B liquid
- In which state are particles moving in one direction?
- B liquid

5. Answer the Following Questions:
- How many states of matter do you learn? Write their names and their properties:

- Three states of matter are learned: solid Cdefinite shape and volume), liquid Cdefinite
volume but no definite shape), and gas (no definite shape or volumed..

- Air around us exists in which state of matter?
- Air exists in the gaseous state of matter.

- This state of matter does not have definite shape or 5|ze, it takes the shaﬁe of the
container. What is that? L. y

- Liquid

- In which state are the distances | '

- Gas

- Write the condition of particles fgr e@h ﬂut@zﬁf ,ﬂﬁtﬂtter
- Solid: Particles are tlghtlg gacked \ "'h verg Ilttf.le movement.
- Liquid: Particles are close. but can mue amund @ch other.

- Gas: Particles ag,re far dm;t and ﬁqoue freelg in all divections.
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Mzass is the amount of matter in an object. ‘

.0alo Ulo rourall asging Lo : dlisll

Wlangl LJgall pUail v Kg 6aagy Ywldi The Sl unit of mass is thE kilogram (kgD

" (\
K=l

AbbreviationjLaisll mass in grolpJl angy Alisll

Mass is measured with a balaneeroluayl Jis uslid) Olizoll paiug

8.1
A 10 cm? block has ama

and kg.

First, we should find copper in 100 cm?.

As 10 cm3 of copper makes up 89 g, then 100 cm3 copper makes up 89 X 10 =
980g.




m, = 890g

19 =1000 mg, then 890 g = 890 X 1000 mg. m= 890 000mg.
19 =10 dg, then 890 g = 890 X 10 dg. m= 8900 dg.
19 =0.001Kg, then 890 g = 890 X 0.001 Kg. m= 0.89 Kg.

Exrercise 8.1

How many milligrams are there in?

a. Tkgb.30gc.45hgd 5dg
Ans:a.1 000 MO b 30000 c, 4500 000 d. 500

a.1kg=1000g > 1g-= 1000mgthen1kg 1000000rﬁg
b.19=1000mg = 30 g = 30x1ﬁ@6 300909“9

¢. 1hg =100 g =» 19 = 1000 mg 2 ‘Hag 1@9 xﬁfﬁﬁﬂ mg =100 000 mg then 45
hg = 45x100 000 mg 4

d1dg=01g=>1g-= 1000 mg' 9 1 dg &1@&000 100 'mg then 5 dg=5 x 100 mg = 500 mg
 is def meﬂ as the mn&s in tmit of volume.
| N ' : 6aloJl (Lo o2l ALis 6ang: Asliall

" mass - i
= in symbols = —
volume y ’ |4

the unit of density is Kg/m®

But this is inconvenient for most substances, therefore, glm’ (gram per cubic centimeter) is a

more common unit of density.

Jisl dolis 6209 g (W40 Jiodiiw JA) olpa) glem?  cUAJ . algoll plaol millo jic 1ad (1Aag




e
mercury has a density of Water has a density of

i oater

3 N 3 -
13.6 g/cm ¥ 1g/cm at 4°C u

In order to calculate the density of an object, Lo founs dolis Ll Jail L4

if it has & REEU)

= we measure its LOASD with an EQUALL /

Otherwise, method_for oS we use the

Then, by dividing Nass by v e find the density of the object.

o JUA Uo o onnll alagy daaoll dilghuwil padiug Jauill miio pé puusll yyal ddyh

qoaall Aolis aai roaall Lle Alisll

RELATIVIE DENSITY. is the ratio of the density of the substance to the density of

water at 4° Celsius, we take the relative density of water as one.

C°6 8)lya @a)a aic clodl Aolia HJI 6alodl AolA u Qi pad A il AsGAJI

A elol) dupmill Asisaldl juicl




The objects whose relative density is less Hhamn e@ne will sdhi jjn water and those

greater than ene will sinlké*= in water.

cloJl L6 @élad sy Yo JLBI At i)l LAioU S il oLl
cloJl Lo Yula £ asle Yo M4l il laislis LiJlluayig

relative density < 1 — float in water

relative density > 1 — sink in water

A piece of iron has a mass of 395 g. Find the volume of ti‘ie pfeceaf f?“ﬁnd‘éhsrtg of ivon, d=79

g/em?3,

r U. -

in the formula,

Mass of iron, m = 395 g; density of iron,d= 779 a9/ cmf’,,}usmg the data

Miron a 9 A

Viron d.
iron

396 g

Viron = W = 5@@3]13

Result: The volume oF '.plgée of 'iron is 50 cm?

What is the volume of 24 tons of cement? (dcement= 3000 kg/m3  ans8m?
Sol.
mass of cement, v = 24 tone = 24000 Kg; density of cement,

d= 3000 Kg/m3; using the data in the formula,

mcement

Vcement =

dcement




Calculation

Moil = 460 kg and V =0.5 m3, then

Myjquid 460 _ 920k—g
Vliquid 05??13 m3

dliquid =

Result: The density of the liquid is 920 kg/m?>

Exercise 8.8
Calculate the mass of copper having the sam volume as:315 g o ble 3.2.

Ans :26.7 g

copper

10.5g/cm?3 89g/cm?3
3159 7

Same volume Same volume

Ustiver = Vcopper

Meopper = dcopper X Vcopper

Meopper = 8.9 X 3 = 26.7g




An oil can contains 20 L of oil. If the density of cil is 0.9 g/cm?3 calculate how many kg of oil, there

is in the can
1L =1000 ecm3, then Vsit = 20 L= 20 x 1000 ecm? = 20 000 cm3,
Mot = doit X Voir

g

e 20000 cm® = 18 000 g

Moy = 0.9

19 =0.001Kkg, then moji =18 000 x 0.001 kg mii = 18 kg

Exercise 8.4

A bottle has a mass of 70 g when it is empty, 90 g whenit is full of \ d 96 g when it is

¢

full of a liquid. What is the density of the liquid in g/cm g/em®
Ans: 13 g/em? and 1300 kg/m® "
sol.

Mpottie empty = 70g

Mpottie+water — 209

= ;‘ ttle empty
mwater - 90 . 70 = 209

L Myater

vwater s

- — = 20cm®
dwater 1

Myater = mbott!eHEquid — Mpottie empty

Myiquia = 96 — 70 = 269

Upottie = Vwater = Viiquid




Miitiquid 3
Ajiquia = ——— === = 1.3g/cm
liquid vliquid 20 g/
e = 13-2- =13 X9 _ 1300kg/m?
tiquia = 13— = =1. X 1000 3= 1300kg/m

Puzzie

1. The amount of surface enclosed by its boundary lines.

2. A state of matter which has neither a definite shape nor a volumes,
3. The mass of an object divided by its volume. o A

4. A unit of measurement for distance from the Sl systerr Q!

6. A group of atoms.
7. tiny particles.

8. A state of mattehich ha a
9. A unit of time -‘
10.An amount or
11 The amount of ,

12. A unit of mass equal to 1000 kg.

13.A state of matter which has a definite volume but no definite shape.
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2. An ice cube has mﬂss of M kg and“lts density is 910kg/ m?3 Find volume of the ice cube.

® 6m3 B ﬁm" bm c)3m3

12
I
jnl
i

Bﬁ?ﬁﬁf‘ 0.5 mx 0.2 mx 0.4m and its density is 800kg/m>. Calculate

3. A thermo stone hqs dl

mass of the stone.

a) 30kg b) 32kg ¢ 34kg d) 35kg

4. Relative density of fuel is 0.68 . Find mass of 1 liter fuel.

@) 380kg b) 480kg ¢ 580kg @) 680kg

5. What is density of water?




6. Relative density of rock is 4. Calculate density of the rock.

) Gkg/m?3 b) 40kg/m3 ¢ 400kg/m3  d) 4000kg/m?
7. When a piece of sponge is pressed, which one of the following quantities does not change.
a) volume b) mass ¢ density d) shape

@ Fill in the blanks.

a) Digital scale is used to measure mass

b) g/cm3 is unit of density, g is unit of___mass __ and cm3 is unit of___volume

_ than density of

wateyr.
d) Relative density of solid objectsiis ratio of! -.thei.f densitiesiand density of _{water

@] fill in the blanks

~ Mass Ckgd Volume (m®)
A 2000 | 4000 2
B 8000 32000 4
¢ L 2000 1000 0.5
) " 500 2000 4

According to table:
Which substance has the greatest mass? Object B
Which substance has the smallest mass? Object C

Which substance float in water? Object D

Which substances are made by same material? Object A and C




a) Density is defined as amount mass in unit time. F, Density is defined as amount mass in unit

of volume.

b In Sl unit system unit of mass is gram. T

¢) In Sl unit system unit of relative density is kg/m3.

F, In Sl unit system unit of relative density has no unit.

d) Mass of an object determines its weight and does not depend on its amount.

F, Mass of an object determines it depend on its amount and does'not u jeight.

@) if you have a bottle of milk and you want to find its density. How can you find density of
the milk by using graduated cylinder and digital scale? @ - :

= we measure its mass of milk-with an equal arin balanee.

Mtk = Mpottie+milk. H'H'?nbott-le empty

- then we find its volume of milk bg“-'ﬁffashying it with the graduated eylindey

Then, by dividing mass by volume; we fin

O two substances have

No, not necessaril‘g have eqdj“a;l mass because the mass is the amount of matter in an object, the

iron and wood same,volume but not has same mass.

height is 50 mm, find its length. 1mm = 0.001 m then 0.8mm =0.8x0.001m = 0.0008m

1mm = 0.001 m then 50 mm = 50 x 0.00Tm = 0.05 m
Sol. =

v=aXbxc ‘90(‘
=
Dv= 2= 0.02 m?® = 0.0008 m X 0.05m X ¢ %
d e
156 K = 0.0 = 500 %0
% 9 _o02m? €~ 00008 x005 %

~ 7800 Kg/m?
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20 000 000 mm3 = 0.8 mm X 50mm X ¢

_ 20000000
“T708 x50 L

@] Density of mammals approximately equals density of water. According ta'_:.giﬁéﬁ_'iﬁf@?mation

find volume of followings. (Im3 = 1000 liter)

a) 150kg cow b) 1400kg whale

sol.

b)

v=
T od

150 Kg
"~ 1000 Kg/m3

= 0.15m? = 150Ls,

m
C)V_E

1400Kg
~ 1000 Kg/m3

@) A water tank has 2m width and 3m length is filled by water. Calculate mass of

water in the tank.
Sol.
v =igr b ¢

v = 1m X 2m X 3m = 6m3 volume of water in the tank

m=dXv
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m = 1000— X 6m> = 6000 kg = 6 tons mass of water in the tank
m

@N(0) A room has dimensions of 5mx4mx3m is filled by air which density is 3kg/m3. Find mass

of the air.
v = 5m X 4m x 3m = 60m? volume of air in the room

m=dXv

o X 60m3 = 180 kg mass of water in the tank Gl

m=3—
m3

W An object has 180kg mass and 0.3 m3 volume. Calculate:

®

a) density of object

b) relative density of object.

a)
- mass
density = 1
volume
180 kg
d = = 600k
03 me —[68
b)
o=t
r p}'
3 :
= S00kg/m” _ 16 relative density of object

T 7 1000kg/m3




v=20cm X 20cm X 20 cm = 8000 cm?

m

4

400 g

= emae T 0.05 g/cm? density of object

Match the following object with given estimated masses.

a) Tem3 | ’

b 10cm3

aAdm=dxv -

i = 13.6i3 X 1cm3 =13.6 g mass of
cm N

PDm=dxv

10cm® =136 g mass of mercury
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Foree is either a push or a pull that acts on an object.

ol Lo 1585 &b ol Lauw JA L : 598l

o f

Force is represented by the symbol F
measured in units called Newtons (N)
Has a magnitude Csize) and direction Goad Cllioi

olallg.

The pull on a 100 g mass is massts Qbout 1 N on earth

measure a force is by using it to stweteh a 3pr1ng CA spxing wit’h a. scah! attached to it is called a

spring balance or dynamometer: @r f}!gwt@nmgteﬁg}.- ; .:.

((JitoiieLi gi) siogoliya of LA &S

o Uslido 6o u:qu Goity) g ALl YAl Lol a Al 9.5 Uwlys

For examples: L:f‘tmg a hammef stret ;;.f.

diskette into a driver and kicking

A force cannot be seen ¢

a footbﬂll

JASJ9 §Sw Ll Use wﬁ&oaq d@m &619 . I Qiog  YAIU wiaw 86 paolU @ pHadl : liodl Jw ol

(020l 615

ad described like an object, but the effects of it on different objects can

be seen. We cannot see the wind but we can see a windmill turning, a yacht sailing, a tree bending

or a kite flying. Thus, we can define it as follows:

USlg aupl dug) Liis oy V.81 A 5 ol al yle LUl ) U8 ot 89 ol Lddingg g8l g USos U
Lifoy . JUUg .dud)g 6 5Un §ulad ol il eliajl gl cua gy jlasyl of clgall (ualgh Ulyea dyg) Liisoy
Ul gaill plc gy =i




Force is an effect which can, (o481 Ul (1La0s 698J1 115U

a) Start motion,aA paJl dulay

b) Stop motion, a4 paJl Q6qi

¢) Change the speed or direction of motion,ds pall b olaiVlg e i s

d)Change the shape or size of a body fouusll o gl. REV SIS ]

Action and Reaction

Forces always occur in pairs acting in opposite d mectmm For euerg

action force, there is always

an equal but opposite reaction force.
If @ man pulls a rope tied to a umﬂ, théf'refpe also p.ulis;iithe man with an equal but opposite
force? this is because the rop?regcgsto the mm’:maion

Jb 3 598 Lodla LB J5b 598 UA) iusleio Budlail osb Lodla 563 5ol J=all )g J=all
\ ' oLy @unsles (148Jg Jladioly Gygluio

io 698y Jadl Gagi Jualuinius . jlang Ungypo Uia Ja ) wanuw 13]
Japl J=s a) &o 55§y

PR 19 E9-) c&m:.Lw_o

TYPES of FORCES8¢.aJl ElgJl

In fact, all known forces Cor interactions) in the universe can be grouped into four basic types.

Below list these forces in the order of decreasing strength.

Lo3Ls olial .l Elgil &)l b UeAIl Lub (ALeLAI i) Ebgr2oll ol Eron Etoni Ulos. &blgll ub

099Jl yad il wiriyi Vo 6g8Jload
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(1 The Strong Force (2) The Electromagnetic Farce (3)The Weak Force (4)The Gravitational

Force
aualall 696 (4) Afr=uall Ageill 5951 (3) Qruuprhliograall 59.8J1 (2) Aygdll Aygeill 598JI(T)

The Feree @yedll Ygelil debll

This force is responsible for binding of nucleus. It is the dominant one in reactions and decays of
most of the fundamental particles. This force is so strong that it binds and stabilize the protons
of similar charges within nucleus. However, it is very strong range. No such force will be felt
beyond the order of TFm(Femtometer)
Ulopwall plasol Jixillg J=0Jl 393 ub Uotdoll anlg g OJﬁﬂélsf 1) Ye Woduuo 698l 0ra
VA6 A §og Sleill JAla dlilool wlinuill wligigpu u.;.ug A1y Ll 6laja) dugb 68l oid dwlwil

(Femtometer) uulpiio Fml 3gan LA JutBILIAE (1o 595 sl =i (1) 122 8495 cgono

Quiark : is an elementary particle ant

ba fundamental constituent of matter.
3Ll (o Ll Y8509 Lol rapuis g el jlg Al
nucleus: the very dense &mrﬁl region of an-atom.

DAl a8aia)l dyja poll Addniol :dy)adl Slgil

Cali LN ESNY XN Rty |

Repulsion

This is the force that exist between all particles which
Outer
electrons

have an electric tharge. For exan

ple; electrons bind ,
_ Attraction -
with nuclei of atom, due to the presence of protons. This )

force is long range, in principle extending over infinite NUcleus e
distance. However, the strength can quickly diminish
due to shielding effect. Many everyday experiences
such as friction and air resistance due to this force.
This is also the resistant force that we feel, for example, when pressing our palm against wall.

This is originated from the fact that no two atoms can atoms can occupy the same space.

However, its strength is about 100 times weaker within the range of 1Fm, where the strong force
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dominates. But because there is no shielding with in nucleus, the force can be commutative and

can compete with strong force, this competition determines the stability structure of nuclei.

)31 81y Wlig AVl layipi Wissd Al as dinub La) Lill Olopwall K102 U 5392390J1 g8l Ld 02
U3 809 .639a00 Jé Goluo Lle iatol Cura (o Alod asaoll dlygln 6géll 0Ad uligigul 2gag L1y
clgaJl Gogliog WIALaI Jio drogul Wiylaill Yo ajas)l.canall 1l G e 9.6 Ualdil Ol S0y
U.Lcu.ﬁ:.o.l.ch.s'r.ﬁ.u:u.n.LJL‘LoJld,H.wU.L:.Lmmﬁug;ulioqmulaqml?mhqiom.agmlomw
100 gaiy Wil Latigs Ylb clA Gog Ulas)l pudi Jsiini Ol Ui Ul ol ¥ il G862 Vo b Liti . jlasll
Ul 6980 Uh0y Blgill b Linall 15l 2999 foae Ly (A9 8981 68l Yo taii iy FmT §Ua b 610

5ol 18wl dyiy dunslioll oA 32 dygb 598y Yuslilll Laifssg dPal (oAl

The Weak Forcetyel gl 8gsl

This force is responsible for nuclear beta decay and other similar decay processes involving
fundamental particles. The range of this foxce is smallex than 1Fm and it is very smaller than
strong force. Nevertheless, it is important in understanding thesbehavior of fundamental
particles. |
Wloptu I (Lol il @dulifiall YA ao I Olilos Ao ool liy JLnj (e @gduo 69i)l 0aa
ol oudld Lb Pdlodl o e E0g .Aigdll 69.8JI (o g2l g.dig Fm1 (Lo p2uni 698Jl 0 A Ui .dwlw
| gl Slogwall

The Gravitations] Feoreadadlal debll

An object released'from a height falls to the ground. This downward force is called the
gravitational force. It is'not a force that exists only between the earth and objects. It exists
between all objects. In other words, gravitational force is the force of attraction between any two

objects.

895 Cruy) Lavil .apalall §6.5 Lo JwVl GJI 8g8)l 0ad .Ua Ul e ELRI) (Lo (Jo bgduw) ounal iy
Sl U WA 898 L Apalall 598 (5431 )Ly oLVl JA U 23¢i olualig Ua)il (1 hisd 639260
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Gravitational force depends on:\u,le Aualall 6g0Jl Agis

a) The masses of the objectsoanall GLis r2

bXThe distance between them (o)l 185 j5 o U doluoll

Familiar forces which are the electromagnetic and gravitational forces

dpalallg druyaliograsll sedll Gdgdsgiloll il
Unfamiliar forces which are the strong force and the weak force

dou =l 6géllg i:‘ugjul Sodl v LU asolloll jué sod

Here is a Question and Answer (Q&A) format m Enghsh based on gour topic about
the Types of Forces: .

Q1: What are the four basic types af ‘Fmgs in mtm’e? |
A1: The four basic types of forces, ﬁ#‘t@ﬁ in ordgr of decreasing sﬂengﬁh are:

1. The Strong Force

2. The Electromagnetic Foree

3 TheWeakForce = =

4. The Gravitational Fmg

A2: The strong f'orce is mspmsubke %r binding protons and neutrons together inside the atomic
nucleus. It is the strohgeaﬁ force in nature but acts only over very short distances Cless than 1
femtometer).

Q3: What is a quark?

A3: A quark is an elementary particle and a fundamental building block of matter. Protons and
neutrons are made up of quarks.

Q4&: What is the electromagnetic force?
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A4: The electromagnetic force acts between particles with electric charge. It is responsible for
everyday phenomena such as friction, air resistance, and the repulsion or attraction between
charged particles.

Q5: How does the electromagnetic force compare with the strong force at short distances?

AS5: At very short distances Cabout 1 femtometer), the electromagnetic force is around 100 times
weaker than the strong force.

Q6: Why can’t two atoms occupy the same space?

A6: Because of the electromagnetic force, atoms resist being pushed into each other. This is why
we feel resistance when pressing against solid surfaces.

Q7: What does the weak force do?

A7: The weak force is responsible for certain types of nuclear decay, such as bgta decay. It acts
over a very short range and is much weaker thm the strong fmrce -

Q8: What is the gravitational fwce?

A8: The gravitational force is the: attraction between any two objects that have mass. It is the
weakest of the four forces but has an infinite\range.

Q9: On what factors does gmifatianﬁliaaforce depend?

A9: Gravitational force depends on:

. The masses of the two objects

+ The distance betﬁf&n their centers of mass

Q10: Which forces are considered familiar and unfamiliar?
A10:

« Familiar forces: Electromagnetic force and gravitational force (we experience them in
daily lifed

« Unfamiliar forces: Strong force and weak force (they operate inside the nucleus and on a
subatomic scaled
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Frietion is the force resisting the relative motion of solid surfaces, fluid layers, and material

elements sliding against each other.
W1 dualodl palisilg  Allul wiihllg  dulndl Aauw il drpn il 65 paJl ol Wil 5g8Jl g CILATAYI

Examples of friction being useful: 6 apfo CILALLANI (e Aol

» It is a force that slows down moveda pall Juldi

» walking on the earthya il Lle Liroll

» the braking system in the wheels of bicycles or other
vehicles wia @45 10 lg Guslgall Glaljall uub ALl PUA
wWilac :

» the ability to pick up and hold objects with our

fingers.club VIl liuo

» The treads on tyres increase the friction of the "whegls on the voad/ wllac Cayyii

GWEial Juldig Wls kil

» Climbing is also possible due wﬁ'lctfm ,

» eat the foodrolsiall dél

ToJ-che e fo"CEbetwem °Wﬂnd the table depends on two factors: api=y
fDLuJa_m \.Jg!-! ‘ﬂ"l‘ <

aJlujg

a. The weight of thee@gg -
b. The roughness of the surfaces rubbing together. ooVl ddaw 6alo Ak

What is air and water drag?

Air applies frictional force on the objects moving through It, this force is called air resistance air

drag Water also applies Friction to the objects moving through it. This force is called water

resistance or water drag.




Sclolig clgadl Aoglio g Lo

oglioll clg.dJl dogliio Lo 58l 048 ( WILA (Lo G4 Jaioll pluralll Lle G1ALALal 95 clgall Giby

Lottty LA A (Lo 64 pioll polunalil CILAL AVl Le LAgi ool @haii .clol) >
Wilodl il gl 2loJl Aoglio 698Jl 0Ad

Note that the magnitude of the frictional force does not depend on the

AA AL AA

contact area of the surfaces.

— vio Lle aoi=i VALV 695 jlade Yl AAY
= I b
Bivds . . __micdesign to decrease air drag. Their bodiesare streamlined

to enable them to fly as effectively and quickly as possible throughair.

Ul (Lo oditaoi) pudolwal i oy 1S9l Ll Jlgi) Jl-l-o-o wlgm p:u.o.n.u JorhlJl Kigii
clg.aul JALA (i .-u.‘!m.n CuBg € wlig Jlesd JAuily

Flsh also have well designed body structure for. swimming in water. Their b _"_"_:_f:_'es are elongated
which decreases water drag and allows them to move' stablg and: efﬁcientlg through water.

waw (o UL Loo rodoluai dlia| rody.cLodl o6 Aol g JAdiy poano o JArs A Lagiclowl
..-.l.o.n'uu;" Uo 6el848q wlidy ¢l ailly rod) douug olroll

It is also important to note that-friction does not depend on the area of the rubbing surfaces.
For example, if all surfaces of ah ebject have the same roughness, it is not important onto which
of its sides the object is placed, the fictional force will always be the same

CuilA 13] « JUiodl ditw Lle @Aiapll dawill dalo ule aoizg ¥ EILAII Ui WAL, LAyl maoll o

695 Jaiweg . apilanule SLAN fudg rody Ul ool (o Uuials « Aigairall yudi Lo puuall Alhwi S0
(FYTTS PP TU  EVERT]

Represent Force 8edll Juled

In science, quantities are divided into types: Vector quantity and scalar quantity.

(dladio) Gyaa=ll poSg anioll dros :Elgil LIl Glro Sl puudii. pglsll ob

A quantity is a quantity which has both magnitude and direction.




JVW 02218592632

Opeaia 0272401333727

Force is a vector quantity; therefore, it is represented with a vector.

.olailg Jlado Lo uos Hd AQio)l Auos

Ao fo JLiod rody . clAJ: dyjlabo duos (CF oqaJl

- _ Magnitude Gsized

a vector an arrow drawn to scale. oy Axioll Jiod SRR Sy
- : -

application point direction

A vector has following properties: aalioll yasas

a) An application point Cwhere it is applied)6 g8l 35U dndi (

b A magnitude Cor sized Chow large it idawlis g5y oS gl o gl _j_la.ﬁ;o
c)A directionaalail N |

A sealar quantity is a quantity which has only magnitudg

.hﬁ.o;la.a.q LﬂJ u..l.ll CU.obJIM dyaa=ll daosll

Displacement (m)a:.jjlll " L ¢ Distance (m)dolu ol
Speed (m/s)ac j.l.l.l." v Velocity (m/s)@LiniVi
Acceleratiqﬁ-{m/sf"‘ rE <l Time (s)(o JI
Force (ND8QAM |, Mass (KgdaLisl
u}gigﬁt ‘fN-)ﬁquI Temperature (K)6jlpaldl Aaja
Bample .1 .

Show the following forces using vectors.

Solution

First of all, we have to decide on a scale to represent the force. To make drawing simpler, let Tcm

represent 1 Newton.

Then, we take an application point and draw the vector.
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a)A block is pulled to the east with a force of ¢ N
NorL]

B

- Gt | G |

1 2 3 4 5 6 7 8 91011 12 13 14 15 16 17 18 19 20 21 22 26 23 24 25 27 28 29 3() O
,

b A chest is pulled to the southwest with a force of 3 N.let-Temvepresent 1.Newton:

© Three forces act on a bl nove.it, one with 2 N du one with 3 N due east

Exercise €.1

Represent each of the following forces using a vector diagram:
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adA force of 5 N applied upon a box in a direction towards the west. let Tcm represent 1 Newton.

(ot
F=B0
st g o e s

b) The earth's gravitational pull on a 50 Kg jcemfe'nt bag.

m & 3 m :
1009 = 1N - 50Kg = 50000 g = 500 N '
50Kg = 500N

west east
let Tem represent 10 Newton.
@
WOGD This indicates that there is @ force acting on the object diveted towards the cente South

T« B \
! Son i Al sl e Junds i aomg ey e

hecarth
e %
- : )
. X . - i
L,
k, i y ik

mest
F=000
¢)A man applying an 80 N foree ona ock in a direction towards the south. let Tem represent 10
[} Y i
Newton

resultant force (R): a single force which has the same effect as two or more forces acting

together.

Lo Yllo=i fisl ol (aigd aiani $all pilill Yudila) 62)8i0 695 :(R) dlnngll 590l

component forces: The forces which form a resultant force.




alnaoll 598l Uo JALILi 598)1 uud ALl 5981
The arrowhead (=>) over each letter shows that it is a vector quantity, which means the quantity

also has a direction.

Ll L Gl U pdzd Loo « daalio Gros Ue 6)lue Al ALjLs Gros UA Lle () paul yul) jalkh)
’

a) Forces Acting in on a single olaIyl ymély &3éell el

The magnitude of the resultant force R is found using;
R=F+F+F;..

if two forces on the same direction we will add them but if they are on opposite direction we will

subtract them

Example £.2 T N ; \ y
Assume that two boys pull a chestaathe righteachwitha orce of 200 N Find the resultant

force acting on the chest.

Solution
Let F1and F2 be the boys' forcesiand let 1 cm represent 100 N.

R= F1 + Fz
R =200N+200N = 400N | | st
The forces acting on a box in the same direction are F1= 200 N and F2 = 150 N, what is the
resultant force? Represent it by a vector. Ans :350 N

R=F +F,

R =200N + 150N = 350N

b) Forces Acting in Directionselady] yms.s) §dell Bedll

Then the magnitude of the resultant is




The minus sign shows that the second force is in the opposite direction to the first one.

The direction of the resultant force is in the direction of the greater force.

NOKL

Fe = 1001

force, in direction

force on wagon.

¢) A horse that puIIS Wagon . lies._

direction to the direction of motion of the

d) Friction force alwmraetg in th:'_.._k_: 1

|’ L‘ A

Objea :: .)"' " g J“." }

(@3 B The sentences below are True or False.

a) Earth applies gravitational force on moon. True

b) We can decrease magnitude of friction force between our shoes and surface. True

m When a book is thrown on the table, it stops after a period of time. Explain, why?
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As explained, when a book is pulled on a table, a frictional force opposes it in a direction opposite
to its motion. The frictional force between the book and the table depends on two factors: a. The

weight of the object. b. The roughness of the surfaces rubbing together.

mmpresent each of the following forces using a vector diagram:

a) A force of 10N applied upon a box in a direction towards the East.)..) :

b) A chest is pulled to the south-east with a force of 6N.

m Calculate

@) net force on object which pulled by 8N and 2N forces

\ _

—_

R=F,+F,

—

R=8N+2N=10N

b) net force on object which pul% 3N and 2N which are in opposite direction.

represent all forces, if;._

a) forces are in same direction

R=F+F,

R=10+5=15N

b) forces are in opposite directions

§=E‘_F1




—

R = 10 — 5 = 5 N the direction to F2

E2 An object is pulled to north by 200 N and pulled to south by 200N -

a) represent the forces on the objects. N0

let Tcm represent 100 Newton

b) calculate net force on the object

R=F-F

—

R = 200N — 200N =0 N

¢) The object is in equilibrium or not? Why?

e Start motion,

e Stop motion, |

Force is represented by the symbol 'F' and is measured in units called Newtons (N

e The Strong Force
e The Weak Force

e The Electromagnetic Force




e The Gravitational Force

e Frictional Force
What is a vector?

An arrow drawn to scale is called a vector as shown on the right. A vector has the following

properties:

— An application point Cwhere it is applied)

— A magpnitude Cor sized Chow large it is)

— A direction

Combination of Forces

If there are more than one or two forces acting on the same d@ectﬂthm webe resultant force.

If two forces on the same direction w’e wilfqgldthém but.if eg afé%:on opposite direction, we

will subtract them
Fill in the blanks with appropriatg'_;lwoﬁgy

2. A falling apple fre)ma treel;mpplled 5!4_________ force, in direction of

jomapplies .________ force on wagon.

3.A horse that pulls tg
4. Friction force al..ili&a@cgs actsﬁmm E direction to the direction of motion of the object.
Choose the correct ansll.m:’.'rj ;

5. What is the push or pull on an object that can cause it to accelerate called?

A) Mass C) Density B) Force D) Speed

6. What is the unit of measure for force?

A) Amp B) Seconds C) Newton D) Erg
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7. What is the sum of all forces acting on an object called?
A) Gravity B) Reaction force C) Acceleration D) Net force

8. In a tug of war, when one team is pulling with a force of 100 N and the other 80 N, what is the

net force?

A.20NB.80ONC. 100 ND.180 N

9. What is the push or pull on an object that can cause it to accelerate called?
A) mass B) force C) density D) speed

Which Statement Is True (1) or False (F):

10. () Earth applies gravitational force on moon.

answer the Followings Questions

12. When a book is thrown on the table, lt ﬁ ,@perlod of time. Explain, why?

13. Represent each of the f’ollowmg f‘or‘?fés usmg a ueﬁtor diagram:

a) A force of 10 applled upon a bdk?in g&glrectlon tds the East.

b A chest is pulled th the so"-'j,:} east With'a force of 6N.

14. Calculate

:fiad-l'l'ed by 8N and 2N forces which are in same direction.

@ Net force on objectwhich

b) Net force on object which pulled by 8N and ZN forces which are in opposite direction.

which are in opposite direction.




PRESSURE

SQIEAL AMLA salg ALiw Y
07240133377 07718592632
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ESSUREE: The perpendicular force acting on a unit area. ule daliuoll dyag.02)l 59dll: Al

dalwoll 6ang

In an equation, we can state pressure as;

Force , F
Pressure = in symbols, P = —
Area A

From the definition, pressure has the umts of‘ f‘orce(N) andmreatmﬁ Therefore pressure is

_:_” narvi% Pascal(Pad.

1Pa =1N/m?
Multiples of Pascal are used to e@resah}gher preséﬁ{es. 1000 Pa is called 1 kilopascalCkPa).
1kPa=1000 Pa ' |

Pressure depends o‘h u.l.c ‘

......

Why do horses sink into snow?
because the area of its feet is smaller
Q1025 dalio p2un iy g Sl L6 Ylanll yuhasy 1alo)

A duck has webbed feet therefore it does not sink into soft snhow, but a rooster of the same

weight will sink?
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Because the area of its feet is smaller than that of the duck’s
vy Ujodl yudi al clyall Loiy @il oo paa i V 1A) dus b olasl llios dayl
dayl roladl Galuo Uo J2mai clyall poladl daluwo L) lag SaLill oo

We can apply a greater pressure when the area over which the force acts is small.

For example, we use the sharp edge of a knife to cut, because the force acts over a much smaller
area than the blunt end. In the same way nails, pins, drills and needles have sharp points, so they

can go into materials easily.

a1 Sometimes we need low pressure therefore we enlarge the contact area. Skies and

snowshoes have large areas, they help us to move on snow without sinking in. Tractors

and large lorries use large tyres, heavy machines'suchias bulldozers and

excavators use large pallets to move easily-on sof’t;,g.gi‘f@und without. :

sinking in.

rollers have a large mass, but act over a small area so that it
& applies a very large pressure on asphalt'tosqueeze it into shape.
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Increasing the number of tyres, lowers the pressure applied on each tyre. Thus, the deformation

of roads is prevented.

A=z =] A= (B0 ot
0guiti &do oy « WILJUG .JUal JA Lle hloll hall yaday  Ghbyl aac 8aL)j

Gl
To prevent skidding, we use a chain which lowers the contact area and enlarges the pressure.
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Big animals, such as elephants, bears ., /_and"_camels have large  feet,

thus, they apply less pressure on the :

Animals have sharp teeth to break food into pieces.
(s toymake holes in the trees.

Woodpeckers have é‘har‘p beaks

Dogs, cats and birds have sharp claws to help them to easily grasp things.
The pointed beaks of""hi_ms_eflﬁ'EIP them to cut through the air when they fly.
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A book weighing 18 N has a 0.06 mZ cover surface and lies on a table. Calculate the pressure of

the book on the table? If we place an encyclopedia of 42N on the book, what will the final pressure
be?

sl @gUall olegigs 006 M? daasi aaw al 18 N Ujy Wlis

«JoMl wlisll Hgo 42N Acqugo Lisig 1Al <‘an‘£th ole wtiall heA

18N 1800

"~ 0.06m2

-300Pa
6

When the encyclopedia is placed Oﬂtl*mboak,the w@ight increases but the area remains the same.

The weight is;
Wiotar = W1 + Wz

Wtotal
P=—
P= m = 1000Pa = 1KPa

Result: As the force increases keeping the contact area constant, the pressure also increases.

DF .e,é;s:;..g'.-'-' 50? page #53

A 400 N girl whose total shoe area is 0.05m? stands on the floor. What is the pressure exerted

by the girl on the floor? Ans :8000Pa
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400N
"~ 0.05m?

40 000
P =

= 8000Pa the pressure exerted by the girl on the floox

5

ample 5.2 page # 53

Find the pressure exerted on the table by a 48 N box for the two dlfferéatposiﬁ;ons shown in the

figures. '

Ualidoll pusiagll 48 N Ggaix wm anth.n u.u: h.l.a.u,; gaJl h2all an

WHI Q.ou.l_‘iog.oJl

Calculation b 1
. “a=04m

@) In the first case the areais

A=a Xc :

A= 04 m X 03 m = {)12_. m2 ﬂhd ﬂne pressure P1, % " »

P £ 48& | 40& il I 4OOP
= == —.— . - 3;:{‘
A~ 012m m? ¢
: a= 0.4m
b) The area in the second case is,
<>
Lot b=0.2m

Ac 03 m X 02 wm 006m?  and the  pressure  Pa

F__ BN s00Y —goop
A-006m2 o m2 @

Result: The box applies greater force in the second position




Find the pressure of the block in Example 5.2 when it lies on its third side.

Ans:600Pa
A= 0.2 m X 04 m = 0.08 mZ and the pressure P1, I
¢=0.3m
F 48N N g -02m
P—Z—W—6OOP—6OOPG W’

Example 5.4

A loaf of bread of width 10 cm is to be cut with a knife. Conip re the pressures exerted on the

bread when,

@ It is cut with the blunt edge of?:hef ghi‘#el

b) It is cut with the sharp edge af’thg hmﬁe
The force applied is 10 N.and thg Eﬂunt é”“atge has a thlekness of 2 mm and the sharp edge 0.1mm.

ode bluy sall bs.mm-ulﬁa-u-l-‘mu 10 om Ud s 4aJl Uo sy &b Ly

Ny onic pea

ULAwl (o o)l dolall o &dad rociy (i

LA 1 $alall dolall o &dad o (U

01mm 6alall @5Latlg 2 mm Clow La Galall yié @olalig 10 N ud i rinoll 5ol

Calculation

a) A1=01m X 0002 m = 0.0002 m?Z and Pa is;

F 10N 100 000N N
P, =—= = = 50 OOOP=50 000Pa

A, 0.0002m? 2m?
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b) Az = 0.0 m X 0.0001 m = 00 0001 m? and Pa is;

p=a = tON _10009ON 1 500000-% = 1000 000P
2= 4, T 0.00001m2  1m?z mZ @

Result: The blunt edge exerts a very high pressure on the bread so that we cannot cut it. Blunt

edges are not used for cutting, since they spread out the cutting force and lower the pressure.

Repeat Example 4.3 with a force of 8 N.

Ans :40 000 Pa and 800 000 Pa

a A1=01m X 0002 m = 0.0 002 m2 anﬁ P@k

23

N

p _F__8N 80 aoo’ﬁi 80 Q00N ¢ 40'600 -40 .
174, 0.0002m? - g@nz . m = a
bD A2 = 01 m X Q004 ¥~ 0001 W2and Pais
F N8N 800000N

N
=800 000 — =
m

ﬁz 0.0 ﬂDOlmz 1m?

Solids transmit forces only in one direction: In the direction of application without changing its
maghnitude. ‘G“’g\ ):2

For example, while hammering a nail, only the force is transmitted, however the ends of the nail

have different surface areas, so the Pressures at the two ends are different.

:iuLinll algoll Gb 69dl fujgie bl
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The force applied on a nail by a hammer is 20 N. The ends of the nail are 1 cm? and 0.1cmZ What

are the force and pressure at the tip of the nail? \

9 1em? Lad pall WLLdi .20 N L dbholl Anwlgy jlomto Lie Al gll 5901
S Jlowroll Wi e haallg 58l yad Lo . 0lem?

P,

LI B 'zoold'f}'g'&--'*"N .%200 000P
17 A, 1cm?” 0.0001m2 - AN Yl V.
F 20N 20N %2000 000N " W

~ 4, 01cm? _ 000001mZ | [ 1mZ

Result: The pressure at the tip is 10 times greater "Eh_an the pressure at the head, because the

smaller the area the larger thewpressure for theisame force.

You are pushing d-*;needié into paper with a force of 0.02 N. If the areas of the ends of the needle
are 1 mm? and 0.1 mm? find the pressures at both ends. Ans: 20KPa and 200KPa

01 g1 mm? LB 6 PVl WLl Aalwo Cuila 15].0.02 N 694y A6)g LO 6l &5y (0QAT

6V LIS e Al Cialmm?

F  0.02N 0.02N 20 000N
Py =— = 20 000Pa = 20KPa

174, 1mm2 0.000001m2  1m?
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A liquid has a weight, it too exerts a downward pressure but it also exerts pressure in every

direction.
Liquid pressure increases as we go down from the surface to the bottom of the liquid.

E‘:\/\—> Fish and ,—" divers at the bottom of the sea feel greater pressure, which is
due to the weight of water above them. The water pressesuin all divections on the bodies.

Therefore, divers wear very special suits to protect themselves from the effects of pressure.
liquid pressure properties:

» A liquid exerts pressure in all directions.

» The pressure of a liquid is dlrec{Ig proport"ional to the depth of the ﬂquud
» The liquid pressure depends on. the densitg of the liqmd

a U Wil as
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Dams are thicker at the bottom, because water pressure increases as its depth from the

surface of the liquid increases.
Because the liquid pressure increases with depth, the patient feeder is hung on a stand.
alaji clodl s YV ELI L6 Laouw JiAi agauull yg Al
JSlul ddaw (Lo Wddge alj LolA

6209 Gil=i iy « o)l &o Ay Sl hen QU

A town's water-supply comes from a reservoir on higher gmum or a water storage tank, called

a stand pipe or water towey, at the top of a tower.

Water coming from a higher-level g;auses I@rgar press&mat the _Ifé;_!wer levels of the places
supplied. \ N '

Standpipe (water tower)
Reservoir on high ground and astandpipe

oliolU augjiJl oA
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As we saw before, pressure is the perpendicular force acting on unit area Now, we will derive a

new equation for liquid pressure.

Consider a liquid column having a base area A and height h. To find the pressure at the bottom
we have to know the weight of the liquid column. First, we will find the mass of the liquid, then
its weight. Mass is found by multiplying density by volume;

JSlul hsean wliua

« 4B (o Lisi) LoSg
Sl a) oa.l;.g anl.ao @Gl Wwouwg

« Aaluoll 6aa9 Lle Algll Gyago=tl 698J1 g I. £ (Gl

EULIl b sl e Joinll . h Eldigho A Galilo Gle oin) Jilw sgoc b 105
joiksl o .ijg o - J5Luull ALEA 2 55 5qn, Vol L5l 306 Ujg fdjo Lisle Liny
m=Vxd | |
Volume is found by multiplging--j_g@se_ area (A). with hdght h),
V=Axh P o . D
Thus, we obtain, '

% y
m=dxAxh gy - : e e |

Remember that weight..is. the pulling force acting on an object, and calculated by multiplying

mass with g,
weight=mxg=dxAxhxg
Now, after replacing force with weight, we can rewrite the pressure formula as,

=weight/Area so that, P= (d xA xh xg)/A=d xh x g

Then we obtain;




From this formula, we can see that the liquid pressure depends on both height and density of

the liquid and is independent of the area and shape of the container; This can be understood.
asliag €Wl (Lo JA ule agisy JSlull hsn Ui Ul lWises  Ualsoll 03a (Lo

Guglall JAuirg daluoll (pc agi=ilg JS5luwll

Do you know that we are always supporting a weight of about 200 000N acting on our bodies?
Why do some people’s noses bleed when they climb to high attitudes?
How can we drink through a straw? g
The answer to these questions depends.on __qir-p?__msswgg. 3
. | | Jldl e

SUalurai Lle Sﬁ@o (_)Q'N"-"}__?qua Ujo Lodla Joaii Ll W =i Ja
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Like liquids, gases also exert pressure on the walls of a container. Tiny particles in the gas strike
the walls with a force and cause a pressure. A gas can be compressed easily into a small volume,
causing an increase in its pressure. Inflation of a ball or a car tire is a good example of the

compressibility property of gases.

jldl asaa (i
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atmosphere: The gas layer surrounding the earth.

The atmosphere is composed of nitrogen, oxygen and very small amounts of other gases such as
hydrogen and carbon dioxide. It is about 900 km deep and we live'at '_@hﬁ'ﬁ'bottom of this huge

ocean of air.

The molecules in the air have weight. Therefore, they exert;?jfbrfe;é on the earth surface. The force

the air in the column decreases the*pmssque also decreases. The air pressure is at its greatest at

sea level, since there are so mang molecules present;: and it decreases as height increases

Atmospheric pressure at sea level is abﬁﬁt the same as a weight of 1 kg mass per cm? area. An
ordinary man has a surface area of about 2 m%, this means that the total force on a man at
sea level is about 200°000 N# which is about the weight of a 20 ton-mass acting on our bodies.
However, we do_not feel this huge pressure exerted on us since the blood pressure of our body
balances it. At high altitudes; the air pressure decreases, and the blood-air pressure balance of

our body is disturbed, Thisds why a mountain climber's nose bleeds.
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Air pressure cannot be felt, but if we take air out ox remove it from a given space, the effect of
air pressure can be seen.Vacuum is the special name given to volumes where almost all the air

has been taken away. The following.activities will helpus to understand air pressure.
clodll h=ua Hlc JuJa (@
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Holding the paper on glass, turn the glass water upside down. Does water spill out? why?

No, because the pressure exerted by the water on the paper does not exceed the pressure applied

by the air, thus the paper does not fall and the water remains in glass.
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Drinking Through a Straw

When you suck, you lower the pressure at the top end of the straw. The'air pressure on the drink
pushes down the drink and causes high pressure at the bottom of the straw. Due to this pressure
difference between the ends of the straw, the liquid moves from the.bottom.of the glass to your

mouth.
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Siphoning is a way to remove a liquid from a tank. To remove the liquid, the tube must be filled
and the open end of the tube must be below the level of the tube in the tank. At point B, the
pressure in the tube exceeds the atmospheric pressure because of the liquid in the tube, and the

liquid moves through the tube from the container to the outside.

In daily life people use siphoning to remove water from an aquarium without disturbing fish or

plants, or to empty the gas tank of a car.
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Vacuum Cleaner
Vacuum Cleaner applies the principle of atmospheric pressurg,z;go vemove dust particles. When it
is switched on, the fan sucks out the air from space inside the vacuum.

The atmospheric pressure outside; which-is greater than forces air and dust particles into the

filter bag.
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Syringe

When the piston is pulled up, the atmospheric pressure inside the cylinder will decrease. The

atmospheric pressure outside pushes the liquid up into the syringe
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When the object sink in a liquid that liquid apply the force to the up direction which is called up

thrust or buoyancy.
(oleVl gai J5lull 862 695) galnll
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A body sink in a liquid is pushed up by a force equal to that of the welght of the liquid displaced.
| " wwagoajiiage (i
210l il Ojo Ujo oLus 35 Al gilall oo unhl-v-ll ol £ roliy
b) How do objects float in water; _ ! |

An object in a liquid does not e@eriémé_-*on:ly the ﬁquid's upward push, it also experiences the
downward force of gravity. If these forces balanceea;:h other, the object floats in water. But if
the force of gravity is greaterthan t:he-_\up thrust, the object sinks.
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weight = up thrust Weight

a. Floating: Up thrust balances weight

weight > up thrust Weight P \@m}
b. Sinking: Weight is greater than the up thrust. | =-'»

weight < up thrust Weight

In case of floating the weight of water displaced is equal to the weight of the object. |

Floating is a special case; The up thrust of the liquid is equal to the weight of the object. Ships,
boats and all things moving on water experience up thrust equal to“theﬁﬁgﬁghts And also, they

displace water equal to their weights.
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QUESTIONS OF CHAPTER 8

(%] choose the corrett answer

1. Pressure of Ilquid in Qa co mg_;g"’*é‘ées not depend on;
a) gravitational accelef“aﬁbn

b) density of water

¢) height of water

d) liquid surface area

2. Pressure of container which is filled by liquid depends on;

a) base are of the container




b) surface area of the liquid

¢) height of the liquid

d) mass of the liquid regarded its shape

3. Agricultural machineries and military tanks have a broad chain. Why?
@) to increase pressure on surface

b) to increase speed

¢) to decrease pressure on surface

d) to prevent rotation of wheels

4. Tire of car can explode on the move, why?

2

o

a) number of air molecules in the tire increases ' )V
npare to Msm inslde the tnr%
¢) air pressure inside tire mcreases ihgcause;of i‘hcmase in temperﬁure

i . >sﬁ

b) atmospheric pressure mcreases

dtire expands vy Y =)
5. Volume of displaced water bg n&nm&mﬁ object equals

\__

a) volume of immersed ObJECt
b greater than uolnme of mmér%d n!;@:t

¢) smaller than uolurréwmmersgﬂ object

d) position of |mmér§ed o@ﬁﬁ Water

6. If density of object that floats in liquid equals density of liquid, volume of displaced liquid is;
a) greater than volume of float object

b) smaller than volume of float object

¢) equal to volume of float object




d) zero

7. Some amount of snow is added into graduated cylinder which half of it is filled by water.

When the snow melts, height of the water inside cylinder
@) increases

b) decreases

¢) does not change

d) increases by volume of snow that is added into cylinder

8. An equal arm balance is balanced bg a piece of’ wood a same water mswlg contamer on the

same arm. If wood is placed in water (‘woodf Ioats in wm:)?

13Lo (elo QLo cUlg u.u.la.u U.o Q.w.h.ﬁ j;a_' waal u.o .Ujlq.l.o ULioAaldl ga Yljlo

UljroJl U..I.QA ULo (mwuln g.nh.l) cloll Q.ou.u.nJl Ao Cisng

¢) balance does not change j.ur.u u(yu.- v \

9. There are three metal pi 2s
19300 kg/m3 silver is\ 19300 kg/mr?’ and copper is 8900 kg/m?3 If these three metal pieces are

immersed to same;_ container respectively:

) displaced water bggﬁldls greater than silver and copper
b) displaced water by silver is less than gold

c) displaced water by silver is greater than gold and copper

d) none of them
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10. A piece of metal is placed on the object that floats in the swimming pool. Displaced water by

float object;

a) equals volume of float object

b) equals volume of float object and piece of metallic equals volume of immersed part of object
d) depends on distance between center of floating object and base of the pool

The sentences below are True or False.

@) A balloon which is filled by helium rise in air steadily. F it stops to be equal to atmospheric préssure

b) Pressure of liquid on base of container depends on only mass 01”{&;9 d.
¢ Weight of sink object in liquid is greater than up thrust force of the liquid T

d) An object floats in water and petroleum Immersed pd’rt é‘f ob]%:t in water is greater than
petroleum, because density of petroletrm |s grea{er thawdensﬂgg of water. Fr

object. T

) Under same pressure height. of' petr"; leum is greqt_gi? than height of water, because density of

petroleum is greaterthan wawf F. .

Think |

a) Methods of ca.ﬁ:-_ylati.ng- aﬁhosphéric pressure and liquid pressure are different.
Because V'

(DRising air column Unknown.
(@) A

ir density variable less than higher we go upwards.

b) If we want to drain a container, we must drill two holes.

To overcome the external pressure on the internal and exit liquid.
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¢) Explain phenomenon of drinking juice by pipette.

When you suck, you lower the pressure at the top end of the pipette, the air pressure on the drink

pushes down the drink and causes high pressure at the bottom of the pipette.
d) Fish can change their position at any depth of sea.

because existence of airbag and water drag

e) Amateur swimmers use pneumatic tire, why?

Help him float above the surface of the water (Up thrust balances weight)

) Even if density of iron greater than density of water, ships f'l in wa

exr. but iron ball sinks,
why? |

Because of that up thrust of the liquid depend on volume of oﬁ]ect o

Iron: Displaced water weight Iessthan“lmﬁ'.' \ | N Y v

ships: Displaced water weight = ships 'weiéht.__ |

9) Elephants can drink water by their.trunk: D e
When Elephants suck, it lowers the pressure at the top end of .
the trunk, the air pressure on the.drink Gsurface of the water) [ g

pushes down the'drink and cﬁ‘i’i’-‘“’s'es*high pressure at the bottom — Emwhme e s Buoyant foce

of the trunk.

_l'f.,f'_'-f.:.réea better than in river, why?

h) People can swim in

Because, Seawater density greater than the density of river water shall be seawater upthrust

higher than upthrust of the river's water.
How does siphon can draw water in toilet?

the pressure in the tube exceeds the atmospheric pressure because of the liquid in the tube, and

the liquid moves through the tube from the container to the outside.
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%1 Which effect determines level of balloon in air?

The effect determines level of balloon in air is density.
m What happens, if an inflated balloon is affected by followings at room temperature;

a) under sunlight: Inflation of a ball because high temperature the Tiny particles in the gas strike the walls

with a force and cause a pressure causing an increase in its pressure.

b) in the fridge: Shrinking of a ball because low temperature
What is the working principle of syringe?

When the piston is pulled up, the atmospheric pressure inside” will decrease. The

atmospheric pressure outside pushes the liquid up into the syringe

Fills in The Blanks with Appropriate U.{ozds
1. Woodpeckers have __sharp beaks to mai% hﬁfes in tﬁe trees

2. A town's water-supply comes from a veservoir on higher gﬁpund or a water storage tank, called ___a stand

3. A___stand pipe _or & tower, at the tdﬁ of a tower.
4. The gas layer surroupding the wﬁ is called the Air_CAtmospheric) Pressure
5.If the area of contact is ﬁ!‘i&i"eased the|  pressure decreases

7. The force exerted per unit are;mn asurface by the weight of air is called CAtmospheric) Pressure
e and area) Which Statement is True (T or False (F):

8 Pressure is the ratio of! to (for
9.(F) Vacuum Cleaner a way to remove a liquid from a tank.

10.(1D The atmosphere is about 900 km thick.

11.CF) Pressure of liquid on base of container depends on only mass of the liquid- -

12. (1D The air pressure is at its greatest at sea level, since there are so many molecules present, and it decreases
as height increases

13. (P Like liquids, gases also don't exert pressure on the walls of a container

15. A 500 N boy whose total, shoes area is 0.5m? stands on the floor. What is the pressure exerted by the boy on
the floor?
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16. The bottom side of the sea’s depth is the 50 m, Find the water pressure of the bottom side of the sea.
(dwate=100x103kg/m3; g=10 N/kgd

P=hXdXg
P = 50m X 1.00x103kg/m3 X 10 N/kg =5 x 105 Pa

17 The rectangular block shown in the figure has a mass of 3600 kg and the area of the base is 9 m2 What is
the pressure exerted on the ground? sea. Cduater= 100 x 103kg/m?3, g= 10 N/ kg) - :

18. Explain why we don't feel the atmospheric sure?

19. How do objects float in water?

20. Calculate the pressure for the following situation

21. The bottom side of the sea's depth is the 50 m. Find the water

®

n side of the
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3 CHAPTER 6 HEAT AND TEMPERATIRE
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BEAT: as a form of energy flowing between two bodies in contact when they are at different

temperatures.
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Temperailre: is a measure of average kinetic energy of each particle of an object.

The Kinetic Theory of Matter.

Balol) Guspall dgplaill

Thermel equiliiyimm when the transfer of heat between objects in thermal contact ceases.

What are some ways that we'use heat? =
, Warm buildings and Dry clothes m

= glpall dLn.'i!lI\_?.é.cLu’i‘Jill U 831l YLl Wb giy Loaic ilpall Olisul
o | €613l Lay padimi ol il yae) pa Lo
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If two substances at different temperatures are brought into contact, heat energy starts

to flow from the ROESF object to the one as illustrated. When they reach the same

final temperature, heat flow stops.
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The princinie of conservaiion of heal @DEITY the heat lost by the hot object is equal to the
heat gained by the cold object.
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We can state this in a formula as;
Heat lost by hot object'= Heat gainéd_”_bg"@la object -
Q 108, = Q gelingd

thermel cipansion: is the tendency of,

response to a change in tempemtu&,,,

Wlaiwl paallg ﬁ:aLl.l.l.n.llgdiﬁlJl ;_;.nm.ﬁ.'i.ll Wil 6aloll Jio g 15)1)a)l aa 0l
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Expamds an object gets larger without gaining any matter.
623320 6alo ASLAIJ9A Loan Jisl Auni pluwall ub da0ill [ 5

GOMIraels an object gets smaller without losing any matter.

.6alo Bl Ulads Uoa el dny ol yirlo Al

The amount of expansion or contraction depends upon three

factors:

1.The size of the object




2. The type of substance it is made of

3. The temperature change of the substance
:Jolgc @5M5 Lle yilloAiVl gi aagill Jlado aoisy
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Why are there gaps between railway bars and at the ends
of bridges?

How do balloons float in air? "

Why does a glass crack when hot Wﬂf@f is p;ﬁuredi“%p it?

Because thermal expansion. .
SJoumal wotial aig dyayani Ll GLAS Ga Cilgas 2203 15Lo)
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Bpansion of 328 When a gas is heated in a container, molecules move faster, collide with

each other, and move farther apart. As a result, the volume increases and the gas expands.

Ewil JAaiin Olisjall ¢paii . dugla v jlJl prawi iy Loaic :jldl 220
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Bpansion of Liguids: When a liquid is heated the motion of the molecules increases and

they spread farther apart so that the liquid occupies a greater volume.
iy ldAasy piriig Oliyjall @S8pa alajs « JSludl gudamd aic :Jslgull a30)
Al loaa Jslul Jiag Cang
Epansion of Sellis: Solids expand for the same reasons as gases and liquids; heated
particles in a solid vibrate faster and move farther apart, and thus occupy a larger

volume.

Jlgulig Oiljledl Jio ldmdi liwil) dalnll algo)l Swgii :dulndl algoll 2207
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All of the particles that make up matter are constantlg:jjjh ﬁg‘wtiﬁn' -
Solid= vibrating atoms -\ N\ . D 7 o
Liquid= flowing atoms So c\ 0\\,‘
il \] f
\P

Gas= move freely 8 - \ Y

:

Z,
| 8

Plasma= move incredibly f_fa_sfﬁnd freely ol i b
R IheMmomeizs is a 'ﬁarroﬂj“"“___ff_" s tube with a bulb filled liquid with mercury or alcohol.

ole oy ()93 Jaib) Alny coloo Jilw 1 Gus palaj Wil o lyaoll
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Water freezes at 32° Water freezes at 273
Fahrenheit. Kelvin.

5 ek g5 Water boils at 212° Fahrenheit. = Water boils at 373 Kelvin.

Laj0 0 Lo pla) sland) Ak SR Bl FOAlS
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id is assigned 100 on the thermometer.

until ice forms in the water. This point

5 oladiwl oy dalesll &ualill (o 8)lya yslibo clis
804 @il olpoll UV« 8)l)aJl puyliol @asayo bLEis
Sl £25p) « g0 clo LD JIa0 JLAa] iy Loaic .Ylilelig aloniVl Adldwg

dhoill Ahdill 038 Lo .Yll)l cUibi Cub $giwmo Lle Vg WLl U

« elodl 23315 iy Loaic Jlpaoll yle 100 Jslul $oimo (ur =i roisg Wil @istill
dhdill 0Ad Louig .clodl b aplall JAuiriy vin JSlul Sgime YARAIL
Jlpnoll Gle ldiy 2 g « AUl duléw il @Ahdilb




JV 02218592632

Opeain 0 272401333727
e Gelsius seall® by dividing the distance between upper and lower fixed points

into 400 equal parts, we obtain a thermometer scale which indicates small changes in

temperature.
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Byl
abseluie 2870 (The Heluln $8al) is the lowest possible kinetic energy at this point of particles
in a substance. ]
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Absolute zero =0 K =-273 °C
K=273+°C
F=18x°C + 32
Erampls 6.0 page # 1

If the temperaturé-m a summer*‘sdagjs 30°C, what is the temperature in terms of degrees
Fahrenheit? | o

Calculations:

Use the given data in the f;ormula:
F=18 x °C +32

F=18 x 30 + 32

F=54+32=-86F

Result: The temperature is 86 F




Liquid nitrogen boils at 77 °C, what is this temperature in terms of degrees Kelvin?

Ans: 350 K

Calculations:
Use the given data in the formula:
K=273+°C

K=273+77°C

K=350K

object.

ergy of each particle in the object.

are same,




(&¥4 Choose the correct answer.

(2Which one of the
following affects to

1. A device that measure temperature is: inetic eneray of an
object?
ometer b) microscope ¢ barometer d) calorimeter @ mass of object )
shape of object ©
m to o temperature of object dd
2. the boiling point of liquid hydrogen is -252.87°C,

What is the value of this temperature on the Fahrenheit scale?
a20.28°F b-22087°F e-4232°F dO°F F=18 x °C +32 = F=18 x-25287°C +32 = 623 2°F
3. Which one of the following effect changes scale of thermometer which is placed in substance?

\perature of substance 3} charging chemical

a) changing size of substance b) charain

property of substance d) changing color of substance
4. What is freezing point of water at sea level in Kelvin? )

@ 237 b) 273 © 0 d)-273

5. If we want to get two objects in thermai ewihbium.

@) objects are made by msulated ﬁ\atéﬁal b) objecw are painted with different colors ¢ one of

them is immersed to hot watermd thgf@ther is immersed to cold water. d

What is freéziné‘-:ggm of water at sea level?

@) in Celsius 0°C b in Kelvin «273K

What does substance gain if it is heated?
the substance particles gain kinetic energy (thermal energy) and move faster
Why part of medical thermometers that contains mercury is designed as narrow?

because a noticeable change in the height of the liquid

EE What is the type of thermometer which is used in industry?




Thermocouples

Which substances radiate electromagnetic energy, hot substances or cool substances?
hot substances radiate electromagnetic energy

m Convert the following temperature scales to each other:

a) 86 °C = K = K=273+°C = K=273+86 °C = 359 K
b) 20 °C-= F = F=18 x °C +32 = F=18 x 20°C +32 = 68.F
) 373K= __F= °C=373-273 =100°C =F=18 x 100:+32= 212F
d)40 °C- __ K= K=273+°C = K=273+40 °C = 313 K
OTHER QUESTIONS
Fills in The Blanks with Appropnate WDrds |
DO thermal camilibsimm transfe rved t‘rom @;1 objectﬂ: hlgher temperature to an object at lower

temperature.

(2) If the particles of object A Haue grﬂﬁter m of object B, object A is at a higher
temperature than object B., "y

(€))] w same reas@ns g;s gases and liquids, heated particles in a $8lld vibrate
faster and move farther apaﬁ and thus occupy a larger volume.

(D) m anarrow glass tube with a liquid placed inside it.
Which Statement is'T ,rue.él) oFFalse (B:
(5) CF) The amount of ekpansion or contraction depends upon two factors.

(6) (D When a liquid is heated, the motion of the molecules increases and they spread farther
apart so that the liquid occupies a greater volume.

() (B Heat flows cold to hot. (T, hot to cold)

(8> (D Kelvin, Celsius and Fahrenheit are all measures of temperature. (T)

(9P 100 Kelvin is the temperature of absolute zero. (F 0 Kelvin)
(10> (D Heat is a form of energy. (TD
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11 (B The boiling point of water is 90 degrees Celsius(F,100 degrees Celsius)

(12> (D Temperature is the measurement of this particle movement. (T)

Chooss te Mgt Statement belows:
(13) Solids will

A) Become denser

when heated.

B) Contract
C) Get heavier
D) Expand

(14 Celsius scale has 100 divisions between standard points. Each division onthrsscale is equal
to:

A &°C
B) 2°C
o18°C
D1°C ", |
(15) In the Fahrenhelt scale, water boils'at:
32°F o o)/
B)180°F
C212°F
DY100°F | ~
(16> What i frdezifg paint of ok
A>237 .
B)273
00

D) -273

sea level in Kelvin?

(17> Which of the following can be measured with a thermometer?
A) Heat

B) Radiation

C) Temperature

D) All of the above




Answer the Following Questions

(18] What does substance gain if it is heated? Explain.

The substance gains kinetic energy (thermal energy)
(19) How does a thermometer work to measure the heat of an object?

When the bulb of a thermometer is inserted into boiling wateyr, the liquid rises in the tube and
remains at a constant level during boiling. -

(20> When iron is heated does it expand or contract?
It expands
(21> What is the different between heat and temperature?

o
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1@ places of lower temperature.

- in solid objects don't
“move” - they vibrate or “jiggle”

4“\.
wire or other
thermoconductor

<

heat conducts
from warm to cold
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Most metals are good CORMMEIONS of heat; eg: iron, copper, aluminum and silver.
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Some materials such as wood, glass, cork, paper and plastic-are poor cond_uctors of

heat.

WLngo pad ELLWYIG §)9)lg Ulillg dLa g Wit Yio algoll ua=) Jjlg=!

Bl o ey

{i0rS @7® BSEd to prevent heat.transfer between hot and cold places, such as water
pipes, ovens, refrigerators and the greoves.and walls'of buildings. For instance, the handles of

saucepans and kettles are madefrom insulators to: nt our hands from burning

oLl-oJIl-l-lJLlId.l.ooaJLlquﬁ.laLnLlluéLollluuoﬂledLm.nle.m | Jjlosl o adiug
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IECUONIS the flow, of heat through a fluid from places of higher temperature to the

places of lower temperature by the movement of the fluid itself.

is the movement of groups of molecules within fluids such as gases and

liquids, molecules expand on base and molecules which have lower

e )\ ¢ ool
wa:;r Hot water

density moves up?

Cold molecules which have Heavier density takes place of them.
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i«l\_ Convection 6Jlall Aaja Wla JAalboll Wl G=Qijell 6jlpall daja
‘%;é\g;/ ,\ Conduction auudi J5lull @4 1 Gupha (e GadAioll
W W mljum Jio JSlgudl Jala wlizjall Ulcgono dApa
Radiation \ A, 3 Qi) LIl WL jallg daclall e WliyjaJl Ewglil « JSlguullg
o " SEHLLAI
Jiai (6agu syl Jaivl doliadl wila wlijall
(UgAaw Liall) pn )l Asliall Wila Wiy il glao (-2
\\ =

HRATEIOD s the" flow of heat from one place to another by means of
electromagnetic waves. |
the heat from the sun reaches us through space although. there is no matter. When radiation

falls on an object, it is partly reflected, partly transmitted.and partly absorbed. Absorbed heat

causes the molecules of the object;to vibrate'more, and so:the object. b_’égomes hot.

Wlagell dhwlgy JAI LIl Ulae o' )Ml @63 ga El=iyl (3)
| Auunhlisogrdall
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Good emitters and bad emitters) Bright shiny surfaces are good emitters of heatC
(82121 6)13aJ1 Ciclgy Yo L AD i1 ol Aol Aol Ydiw Ciclgy g 6ara Ciclgy
Good absorbers and bad absorbers (6)1)al)) yalniogl cqgwlig yalnisl JaoMl

Dull black surfaces are better absorbers of radiation than white shiny surfaces. Because of this,

the insides of solar collector panels are painted black colour.
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A vacuum or thermos flask keeps hot liquids hot or cold liquids cold.

It is very difficult for heat to travel into or out of a vacuum flask because it is designed to
minimize conduction, convection and radiation. Vacuum flask is a.double walled.glass bottle with
a vacuum between the walls. Radiation is reduced by silvering both walls on the vacuum side. The

vacuum prevents energy transfer by stopping conduction and con

9l 6.2l dialull JSlguull e A5LG (6 )1)al Jjle U &Il As
Uo 63jWl Jslguul E, | '
14165 Ol Tas wsaall Here’s why the vacuum flask is such a good insulator:

er Qi U"! Ojlj&." @ conduction can't occur in a vacuum. It only

occurs in matter, and there's no matter in a

Lﬂji’ ng_oj:i." vacuum.

o Convection can't occur in a vacuum. It only
occurs in fluids such as air, and there's no

\J!!'LQ'IJ Q-Q-O-n-o R air (or any other fluid) in a vacuum.

0 Radiation (electromagnetic waves) can travel

Joallg mwl . through a vacuum. But electromagnetic
| 3 _ waves bounce off the flask’s reflective walls,
El=ub)lg il

greatly reducing heat transfer by radiation.
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Home healling SYSIBIS Heating systems include set,

warm air, hot-water and solar heating. systems which

depend upon convection currents to distribute heat.

« OO clgadlg Jodivi Guljioll Aioaill dolthii
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Solagheatingsysten

2. Heat is transferred from Sun to Earth by _Radiation__

3. Windows with double glasses keep room ___warm

4. In __Winter Ceold dayd_ days thick clothes, in _SummerChot day) _ days thin clothes are

worn.

5. When night land breeze occurs, when ____dau____ sea breeze

oCccurs.
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6.___A vacuum C(thermos flaskd prevents cooling of hot drinks and overheating of cold
drinks.

7. Heat is transferred by ___Conduction ___ in solid and transferred by
__Convection ____ in liquid.

8. When a container that is filled by liquid is heated, molecules expand on base

and molecules which have low density moves up. Cold molecules which. have

high density takes place of them.
Choose the correct answer.
1. Which one of the followings is the best thermal condu;tor?
a) glass b aluminum ¢ copper d) iron |
2. Which one of the following is heat insulator?
@) wool b) iron ¢ silver d) aluminum
3. Air inside the balloon is heated, because: -
@) air constructs, its density increases and balloon rises
b air expands, its density decreasesand balloon rises
¢) in order the keep molecules a medium is generated ability of heat transfer of air increases
Explain
a) heat is placed at the base of cattle

When cattle that is filled by liquid is heated, molecules expand on base and molecules which have
low density moves up. Cold molecules which have high density takes place of them this call

Convection thermal.

b Freezing compartment places to upper part.
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Because freezer is the source for the refrigerator's coldness. When the freezer is placed on top,
the cold air produced from it is denser than the warmer air in the bottom. So, cold air being
dense sinks down and the warm air is forced to rise up so when the warm air rises up it and gets

cold in the freezer.

Compare conduction, convection and radiation

ASIS FOR
ONDUCTION ONVECTION ADIATION
OMPARISON
o _ ) Radiation alludes to the
Conduction is a process in  Convection refers to the o _ _
. . mechanism in which heat is
. which transfer of heat form of heat transfer in . _
Meaning ) . transmitted without any
takes place between which energy transition )
) ) o ) physical contact between
objects by direct contact. occurs within the fluid. )
objects.
How heat travels between  How heat passes through How heat flows through
Represent

objects in direct contact. fluids. empty spaces.

Explain water is bad but ¢ i

s good thermal conductor by activities.
Work Tools:

Test tube, water,w&egauw,iee cube and Bunsen burner

- If you fix an ice cu‘ﬁ& at rfhe boftom of a test tube of water (you need to use a weight (Wire

gauze) to do this otherwise it will float to the surface as ice is less than water)
- and then heat the water at the top of the Tube.

- you will find that the water will boil at the top of the tube and yet the ice

cube will remain frozen.

- This is because water is a poor conductor of heat.




Summary:

Conduction is the method of heat travel through a solid, unlike what happens during convection,

no net movement of matter takes place.
(Y3 Show convection currents in the room that a heater is placed in it.

The hot air from the hot radiator raises upwards and the cool air from the windows enters

the room and the cycle continues until the room reaches a final constant temperature.

rd—ﬂ—ﬂ—ﬂ—d—d—d—d—ﬂ—d—-\
’f‘-ﬂ—ﬂ—ﬂ—-ﬂ—d—-ﬁ-ﬂ—

e
\ o et t
dense and rises f f
1 NATURAL CONVECTION f f
& RADIATORS
Air cools,
becomes more

dense and sinks Cold air

Fill in The Blanks with Appropriate Words

1. Metals are generally __ % conductors of heat.

2 ' k@ﬁ&f mals warmer in winter.

3, Firemen wear ______ suits.

4. keeps hot liquid hot for a long time.

5. In space, matter does not exist so convection and do not occur.
6. Shiny surfaces are emitters.

Choose the Correct answer

1. How is air heated in our atmosphere?
A) Radiation




B) Conduction

C) Convection

2. The transfer of heat between substances that are in direct contact with each other is called
what?

A) Radiation

B) Convection

C) Conduction

D) Heat Transfer |
3. You walk barefoot on the hot street and it bums your toes. This is an example of..
A Conduction N

B) Convection

0 Radiation

Which Statement is True(T) or Falsg (F) \J \
méd ra&ﬁtion
5. C.......) Clothes do not prevent our bod@ from Iosmy at they JuS‘t«Fiéat us.

6. C......> An electric fire heats the e régn t;g ﬁhuecﬁon '

Answey the Questions

7. What is the dlf‘ference betweéh Q,Q ction and ction? Explain with examples.

.
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particles are closely packed
and they can only vibrate

back and forth about fixed
positions

YW
S

particles are far apart from
each other. They have very
high kinetic energy and they
can fill the empty space
around them completely

[0k is the change of @ﬁte frorjg; solid to Ilq&d by heating.
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< The melting pom; Qf a dem ;s a EﬁWﬁcterlstlc propertg of matter,
every solid has a“ﬂif‘fererftgmﬂgmy ﬁfw’t

liquid without any change in temperature.
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% Different solids have different values of specific latent heat of fusion. It is also a characteristic

property of matter.

% In the Sl unit system, it is measured in J/kg, and in thermal units it is measured in cal/g.
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% The specific latent heat of fusion of ice is 335 000 J/kg, or 80 cal/g.
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T@GZINGE is the change in state of matter from the liquid state into the'solid state, without

any change in temperature by cooling.
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< It is the reverse process of melting. ,Mm Lo 236

or any substance the specific ,_l_q_te'nt haatﬁ fmezing is equal to

fusion

& The specific latent heat of f.':_,_'_"ezz"i'rig'--a:ﬁ""i‘ee is 335 000 J/kg, or 80 cal/g.

Why the freeziigg pﬁfﬁf is the same as the melting point for matter?
because the procéstx-qf f’r‘&ezmg is the opposite process to melting.
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M@ is the change of state from liquid into gas by heating.
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s At all temperatures, some evaporation occurs at the surface
of the liquid.

e

¢ Heat increases evaporation.
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DOE is the quantity of heat required to change 1
kg of a liquid into its gaseous state without.a change in temperature.
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In the Sl unit system, it is measured in J/kg, and in thermal units it is measured in cal/g.The
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specific latent heat of vaporization of water is 2 260 000 J/kg, or

in thermal units 540 cal/g.

SAMIOE is the change of state from gas into
liquid by cooling. Cis the reverse process of vaporization)
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For example, mothballs, iodine and dry ice Csolid carbon dioxided are

some substances that sublimate at room temperature.

Wladl pusi LAMA Uo ody ol dilo)l L woolurill

Agjlell Adladl LJI 6 uibluo duliall

U4l auuagi LJU) Wladl alillg agulg Uliaill wipall Jio « JUiodl Jitw ole

The important effect on boiling point is pressure and heat energy
The effect of pressure can be explained by the kinetic thegry

The particles, having gained enough, kinetic. energy to ‘escape from the liquid must also

overcome the air pressure above the liquid.

If the air pressure is high, the particles leaving theliquid can be condensed back into the liquid

form.

Only liquid particles with veryrhigh energy can'change into the gaseous state. By lowering the

gas pressure over the liquid, the particles escape more easily from the liquid.

Thus, we can say that increasing the air pressure increases the boiling point, and decreasing

the pressure decreases the boiling point of the liquid.

At higher altitudes, for example at the top of mountains, the air pressure is lower so the boiling

point of water decreases. For example, water boils at 88

°C at the top of Uludao in Bursa and at 70 °C at the top

of mount Everest.
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If a solid is dissolved in.a liquid, the quuid freezes at a lower temperature

This is because the substance added to the liquid causes it to form a regular arrangement of

its molecules at a lower temperature.

For example, if we dissolve some salt in water, it freezes below 0°C, and also if ice is not pure,

it melts at a temperature lower than 0 °C. Y. . N9 :
i
pgo0 Fecr EPTRE 1
This is why salt is scattered on icy roads in winter Rt P —— S

Another example of lowering the freezing point of a

substance is to add a special liquid to the car motors in winter

to decrease the freezing point, this liquid is called anti-freeze.
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Regelation (re-freezing): is the procés_s of irneltihg by pressure..’ |

The ice block stands on two supports. A thin t:opper wire is placed around the block with a weight
suspended from it. The high pressure of the copper wire lowers the melting point, so the ice
melts, and the wire slowly falls t'hirou'gh. As the wire moves down, the water above it will freeze
again, and the ice'\_t.uill be just as solid as it was before. This process of melting by pressure and

re-freezing is called Rége(ation;'
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When a liquid evaporates, it absorbs energy from its surroundings: as a result, the

surroundings cool

This is why people feel cool after swimming or having a bath: Some_liquids-have low boiling
points; therefore, they can change into the vapour state more easily. Methylated spirits and
and, it ev

ether are two examples. If a little ether is poured onto a he porates rapidly by

absorbing heat from the hand, making the hand feel cooler.

Refrigerators and air conditioners ‘¥ |
—
Usually, Ereon gas is used ins, 3 ref’ngeratars to carry heat from the cooling

unit to the outside. Pipes msnde ﬁnd outsmle the ‘ﬁefngé?‘ator are used to pump the Freon

i Iqudst’hﬁﬁ have low boiling points.

around the fridge. An

removes the ;Freon vapour inside the cooling unit and

reduces the pressure.

Thus, the boiling point of the Freon is lowerew Euaporatmg Freon, absorbs latent heat from
the freezing unit. The pump: comprhsses the vapour into the condensing unit outside the
refrigerator. This unit is a high-pressure area and Freon vapour changes into liquid, losing the
latent heat of uapoﬁsatmn to tbe surrounding air. The continuous recycling of Freon in the

pipes keeps the inside of the refrigerator cool. Air conditioning systems also work using the

same principle.




[f¥]Choose the corvect answer

1. Sublimation is:

a) change of state of matter from solid state to liquid state
b) change of state of matter firstly from solid state to liquid state, then to gaééous state
¢) change of state of matter from liquid state to solid state .

|

2 Melting point of ice is 0 °C at: 4 N

a) At standard atmospheric pressure

b) Pressure that greater than "th@héﬂg .

%

¢) Pressure that less than atmgsﬁheff&-prg@u@; &

d) Pressure does not affect o

3. Boiling point of water if'_: f
D 0°C i Y -~
b) less than 0‘*(: P :"'{‘.-_. \ %

d) water boils at any temperature

(W] The sentences below are True or False. If False correct sentences without changing

underlined words.

1. Melting is change in state of matter from liquid state to solid state. False Z[F ESTATRT

NI

an
dilc)
L 1 F 0
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2. |ce at 0°C melts by heating and applying pressure. True

a solid into a liquid without any change in temperature. True
4. The specific latent heat of vaporization of water is 336kj. False 7Z47{ 08,1

5. Condensation is change in state of matter from gaseous state to liquid state. Trtie

6. Water loses heat without increasing its temperature. False £

7. Evaporation speeds of substances are same. False |
8. People in Basra have trouble in summer because of dry. False | ©

4. Euaporation i

5. When salt is add;c;l_'tt;;:ater, freezing point of mixture LN

6. Vapor BTN heat when it condenses.

How does a refrigerator work?

Sometimes we observe that cold fizzy drinks freeze after opening cap. Why?

This is because increased pressure reduces the point of freezing inside fizzy drinks,
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Thus, releasing the pressure over fizzy drinks and the same temperature on which it freezes.

[fY3 Water loses heat during?

a) Evaporation
b) Condensation

¢) Freezing

In cold winter days, glass water bottles blow up.
Why?

Because the water increases in volume (expand) when

it is freezing.
Eﬂ Explain why people tend to feel cold after having bath.
This is because evaporation is aicooling process

. Howevey, if glass caps are used instead

[E) Mud caps freeze when they are exposed todraft:
of mud caps, they do not freeze. Explain, why?

Because of the pores in the Mud caps that allow. the evaporation of water through which takes

the heat necessary to evaporate from the Mud caps and cooled and thus cool the water inside,

but the glass container does not have pores.




