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Question* Learning Outcome,/Performance Criteria™*

Reference(s) in the Student Book | English Version)
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ExamplefExercise Page
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Learning Outcome (English)

Compare the states of matter in terms of volume, shape,
intermolecular forces, and distances between particles.

2 Describe the kinetic theory of particles.

particles in different states of matter.

Compare states of matter using volume, shape,
intermolecular forces, and particle spacing.

5 Interpret heating and cooling curves and their phases.

6 Predict whether an object will float or sink in a fluid.

7 Calculate pressure in pascals (Pa).

Identify applications of Archimedes’, Pascal’s, and
Bernoulli’s principles.

9 Describe Bernoulli’s principle.

10 Differentiate between extensive and intensive properties.

11 Define a chemical property and give examples.

12 Define a chemical change and give examples.

13 List indicators of a chemical change.

14 State the Law of Conservation of Mass.

15 Apply the Law of Conservation of Mass.

16 Classify mixtures into homogeneous and heterogeneous.

17 Classify pure substances into elements and compounds.

18 Identify energy resources used in daily life.

19 Describe the process of fossil fuel formation.

Use the kinetic molecular theory to explain the behavior of & shu il 48 jal) 48 jall &y Hlaill aadil
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Learning Outcome (English)

Identify renewable and nonrenewable resources and

explain sustainability.

21 List different renewable energy resources.

Describe methods used to convert renewable energy into

electrical energy.

23 List different renewable energy resources.

4 Describe how human population affects Earth's carrying

capacity.

Describe actions that help protect and conserve Earth's

natural resources.
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e MATTER AND THERMAL ENERGY

* Kinetic theory explains how particles in a gas behave. Kinetic theory can also describe how particles
behave in other states of matter.
There are four assumptions when using the kinetic theory to describe the behavior of particles:
¢ All matter is made up of tiny particles.
* Particles are constantly moving randomly.
¢ Particles collide with one another and the walls of their container.
* The three common states of matter are solid, liquid and gas. =
a3yl y=Jl dslallg 3Ll
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* MATTER AND THERMAL ENERGY 43 )|yl | dslallg salall
KINETIC THEORY ASSUMPTIONS
1. All matter is made up of tiny particles. 2. Particles are constantly moving ran. 3. Particles collide with one another 4. Particles do not lose much energy
Ja 5 e Olasar (y0 0955 30le JS Jlghis Sy lpaiush S Slosendl  and the walls of their container. when they collide.
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CCOMMON STATES OF MATTER & PHYSICAL PROPERTIES
A. Solid / &l B. Liquid / 4bLud! - C. Gas / &)l

Orderly structure, Flowing structure, Disordered structure,
<«— fixed volume, fixed volume, variable volume
fixed shape, variable shape (fills container),
| ) in-place vibration (takes shape of container), variable shape, rapid

particles glide past and random motion

g Solid  «duall | state of matter with a fixed volume and shape

Ol JSibg ex> Ol oo dll>
3 state of matter with a fixed volume, but flows to take the shape of its
Liquid J"‘“‘" container
lgrgizv ‘_5;\” sU31 JSbs A5 (3905 (gisg wul px> Ol3 sl Al
o state of matter that takes the shape and volume of its container
Gas sl

lgagin 3 b3l g JSub 356 83Le Al>

Plasma is a state of matter where electrons are either partially or
completely removed from the atoms of a gas, forming an ionized gas.
Plasma can only exist at very high temperatures, such as inside the Sun,
Blagtia Loj3Ll ora,ora bolt of lightnipg. _Syrprisingly, plasma most common state:
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e are constantly moving
¢ only move by vibrating in fixed positions
' . . ¢ are closely packed together
P?rt|<ile§ "1 Sl.gl.ldsl ¢ can form geometric arrangements
< 9‘?’ Sl | pave fixed volume and fixed shape
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* are constantly moving Heiwl yxis @
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MATTER AND THERMAL ENERGY
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"« Kinetic theory describes how particles behave. _, £\ .”  partice  Olowual ol Lauas &Syl 4y laill o]

* There are four assumptions: \5(0}@ Bf;‘;r‘g%’ :0La1y8l @) Jlis
- All matter is made of tiny particles. [cite: 24] B e B0 Olosw> (0 (1953 dolo JS -
- Particles are constantly moving randomly. [cite: 24] . *o aSlgdie JSiug )lyaiwl &y Ologudl -
- Particles collide with each other and container walls. [cite: 24] £legll olyooug pasil lgany pabuai Olaswd! -
- Particles do not lose much energy in collisions. [cite: 24] pobaill aic d8lhll (o Sl 3885 ¥ Oloswdl -

J

P

Kinetic and Potential Energy & States of Matter

The three common states of matter: solid, liquid, gas. ..jli: 1Pl o :80lal) deilidl SV O

Particles have Kinetic Energy from movement. | | LS )> L 45> d8lb Lg) Ologul|
The atractive forces have Potential Energy. o kinetic ‘l " high kinetic 209 Blb lg) wiloall g8
Total Energy is Thermal Energy. [cite: 27] energy  ® energy Ayl Bl ,p JS)1 @l
 Temperature is Average Kinetic Energy. [cite: 27] & . @Syl @l bhuwgis W@ 5)';;" iy -

o N gl dop s ST dsy Blb -
Vo4 Bj0l>g dijow dlb Lo pogll Bl -

* More kinetic energy means 1
higher temperature. [cite: 27]

* Potential energy is stored
and ready. [cite: 27 9 dbulyio duball slgall Ologu -

~

* Solid particles are held by K o wom Wi
b g e - O Kl ool
responsible for fix olic i 3 Ao illg pxnllg
volume and shape). [cite: 27) : Gas duoll

Shape | Fixed NotFixed | Not Fixed JSadl

Question 04: What is the most Question 06: Responsoonsbile for a

common state in the universe? Voume | Fixed Jilw ' Not Fixed paall solid's fixed volume and shape?

A; Solid [cite: 25 t «;tSP [cite: 26)
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- , ; C) Strong attractive forces holdin
D) Plasma. Lojdy (D | | Energy Jow Blw o dSy>  ddlhll particles together. [cite: 2(3




According to the kinetic theory, how do particles in matter move?
£3alall Gl o & et s ciuS AuS al) 4 et 18l

In a fixed, Constantly and | c Only when ‘ They do not
predictable track randomly heated move at all
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What happens to the energy of particles when they collide with one another
according to the kinetic theory?
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Which state of matter is described as having a fixed volume but not a fixed shape?
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What is the most common state of matter in the universe?
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How do particles move within a solid state of matter?
Taslal) dlall Al U 1s ol jad! & o Caus

They move freely 1 They slide past ‘ C They only move ‘ They stop moving
and quickly one another by vibrating in [ completely
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Which of the following is responsible for a solid’s fixed volume and fixed shape?
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i B High kinetic (1 Rapid particle Strong attractive "@™ The removal of
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The average
kinetic energy of
particles
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What is thermal energy?

‘ The total energy
| (kinetic and

‘ potential) of

; the particles
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The total potential
energy of particles
el jall

The high speed
of random
movements

Gils all Adlel) A )
A0 gl

o‘ﬁ-.o' @ .
g Mt

The average kinetic
energy of particles
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The total number
of particle
collisions
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Temperature is a measure of which of the following?

Where does the potential energy of particles in a substance come from?
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The stored energy
ready to be
released

C
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The strength of the
attractive forces

I 548 598

The attractive forces
within or between
particles
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The energy lost
during particle
collisions
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The total volume of
the container
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The high
temperatures found
in plasma
Aty 5 ad) cila s
La 3000 q.! 5392 gall

Which state of matter has particles with the highest energy that move freely b el Sl Al Salall c¥ls e Ala 5
to take both the shape and volume of its container?

Solid

11

Liquid

"

Tlghagla anay IS5 Cra NS AL A au & e

Gas
e

a

Plasma
La 330

@
S 3
9.9

A student compares two containers of the same gas. Container A and
Container B have the exact same temperature, but Container B contains

twice as many gas particles as Container A. Which of the following
statements correctly evaluates their energy properties?
Aalad B0 ad Aa o il Lag! B Aasladiy A Gglald) Ll Gkl G Guls gl G callds 1A,
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The particles in
Container B have
a higher average
kinetic energy
than the particles
in Container A.
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Container A has more
total thermal energy
because its particles
collide more frequently
with the walls.

Ayl AU A Aygladt Glliag

Leitaswa oY sl Adlaal

SOl aa ) Sha Sl aslaeal,

Both containers have the
same average kinetic
energy per particle, but
Container B has a higher
total thermal energy.

L3Ual) il Lagd Sl glad) NS

cpeean JS) Ao ghall s o)
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e Allag
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Both containers have
identical total thermal
energy because
temperatures are
identical.
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STATES OF MATTER - CHANGES OF STATE
Al Wlyiss - salall WYL

Types of Change
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- melting - freezing >

Jlguaidll > e &

« vaporization E’] » condensation [le=t=

JES | e aisall £ 3

- sublimation %g - deposition g o
ol < | @

VE— J %

Adding Energy Removing Energy

délb déLa| dslb dlijl

English Term Arabic Explanation (English)

Melting jlganidl A solid changes into a liquid when
heat is added.

Vaporization il A liquid changes into a gas when it
gains enough heat.

Sublimation P A solid changes directly into a gas
without becoming a liquid.

Freezing ozl A liquid changes into a solid when
heat is removed.

Condensation sl A gas changes into a liquid when it
loses heat.

Deposition syl A gas changes directly into a solid

without becoming a liquid.

deposition
gyl

| ﬁLL ' of

@ Gas condensation
)lc vaporization |
States

Liquid
SiG,
melting
Jlgaidl
(duysl) z pinl
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When a substance transitions from a liquid state to a solid state at a constant temperature,
what happens to the internal energy components of the particles?
SSlaswal] LAl ABlall DU gSal Giaay 1ale (AU 3,1 e da o ale Aalal) Aladl I ddiled) Al fpa Bala Jaadi Lasic

Their kinetic energy |
decreases significantly
while their potential
potential energy ‘
remains completely
constant.

S JS A8 ) 1gallh (hasis o 38 LaS LS50 Lg3ila augia i |
Lalad &30 dlals Lgala A0 Lais Lo Laric s A3alS)) Lgadls oS3
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Their average kinetic
energy stays the same,
but their potential energy
changes as strong forces
pull them into fixed
positions.

Both the kinetic energy

and potential energy [
increase to form

structured geometric
arrangements.

The particles lose all
kinetic energy and
stop moving entirely.
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Why does an ionized gas (plasma) require extremely high temperatures to exist compared to a

normal gas?
,xauu Sl Alia 395l faa e - 5l Slaus (Lsdkll) sliall Sl callay 3L

High temperatures are ‘ B High kinetic energy is B It requires massive ‘ High temperatures
needed to slow down required to overcome thermal energy to freeze the particles
the particles so they the strong attractive electrons to be partially in place so that
can form geometric ‘ forces holding a gas’s or completely stripped they only move by
arrangements. ‘ fixed volume together. away. vibrating.

A gllae dads pall 3,10l Gilays Lglhaa Allad) 48 ol 48Ul Alla 4 e 4l e allady Sead Al yall 51 el Gl
O Ol Fa Slagead) glagy A adll iladll (g98 e alasll Sl 9585 £ 3 Ll o S Lgisa A Slaswal)
Andis Sl 5 0 9SS )Ll.ﬂu.uhl\(amd\ha_)av.d! Al e IS 5l G5 SUmEaY) gk e dadd

Q O - o-—-0—@ LN " Q"
* &= \ o 59 (@)—* % ﬂ
[ A ‘\ & Y

m What happens to atoms in plasma" Loyl (B ClHdll Susw 13k
\ ( 3
Electrons are :
ﬂ They co:\bme —— G They fl:eeze B 1:hey stop nTev-lpg
RES) g IV d'ﬂ dadi aS, ol (e (A8 gl
— =i
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@ What particles are found in plasma? Loyl (B 8592 sall Claguud) (2 Lo
u Charged particles | B Molecules only G Neutral particles m Only atoms )
& goniin Olamus add Giluye Uolazs Olawws | | add ol
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What type of energy is needed to form plasma" Tlo3 Ml (298 day U dBUJI £ g5 9 Lo

ﬂ Low energy B Moderate energy G No energy ' m Very high energy
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MELTING / Jlea¥)

©  When a substance gains kinetic energy, the particles in the substance move faster.
& el JS B 883 5 gall ilasall & a5 S ja AU Balall CansiSS Lasie,

o  The particles also collide with one another more often. Energy is transferred in each
collision.

pduas JS A AsUal Jai g, 5 St JS and) Lguans ae sl Cilasuall adlass,

o  Particles in a liquid have more energy than in a solid. So particles in liquids move faster
than particles in solids.
ol S il 8 ilasall o jass ) Adall Alall dddde o Les ST A8 ABLY Allal) b clasal) allic
A bl o gl g cilasuaal,

©  The attractive forces between particles in liquids are not as strong as in solids.
Alall o galt dlede oo 8 gl i Cunnd Jo) gudl 8 Sl Ga iladll o 8,




MELTING POINT JEI"P-Sp{p-i~¥¥

® The melting point of a material is the
temperature at which a substance changes
from solid state to liquid state.

LIQUID G B3t Ao 50 b Balall ylguall ddads
T Ll Wl (pe Baledl Ladic Jgnid

ALilad! W) )

H
® The melting point is the same temperature
i at which a liquid begins to freeze and
become a solid.

' ! Bl Ao udtd B Hlguasy) dladi
Llﬁllil,o SOLID dagaliy el L3 Ll Lasie i-\--_'
\ bl aabal) Al |

" TEMPERATURE 8yl ol d>ya

\
‘ ® Temperature measures the average kinetic energy
) of the particles in a substance.
Q Balal Cilasuuand S o) AR Jaws gio 31l Ay sl
nn\ @ Temperature is measured in degrees
f & @ " Celsius (°C) or Kelvin (K).
\¢c K/ (°C) 4 phadl do 000 Bl dxy0 el
L - (K) HAlSH 3a> g9 o) )
EFFECTS OF TEMPERATURE ON PARTICLE MOTION QRPN i-TSPap P SIS [ - SRR i
( — - . . b
o;:' 0= @7 o At high temperatures, particles move faster.
- 9= S1 AL s Silamus! &S (dadl jall 3yl adt Sl ) aie
e =
@ QO e At low temperatures, particles move more slowly.
i @@ ..jihﬁowlﬁ;&j.wléjﬁléb;am \
e — Average High Temp Low Temp )
SUMMARY 1| - [ _j Kinetic Energy Q -+ Faster - Slower
: “ [ S s e Motion Motion
&y pada Solid - Liquid . s . dnidya By duaidue B>

* HEAT OF FUSION sle-ai¥i 8)l>

The energy needed to overcome the attractive
forces inside a crystalline structure is called

heat of fusion.
JSugdl g3 ls wilaall 588 le auliill da) i Adlkal)
el 551> (o (g 39kl

e Heat of fusion is the heat absorbed by a solid at its melting point
to change into a liquid.
o lgual! dlads wic caliall muuadl Lguaios I 8)l5ad1 & 5lgaai¥l 5)1)>
(Flw S Joxidd




( VAPORIZATION B
=9 |
*"Liquids can vaporize in two ways; boiling and evaporation.
auilly Gl £ aidy oy o5 Ol Slgaal) (5Say '
1) Boiling oldsll (1)

The boiling point of a material is the temperature at which it will vaporize and boil.(;Ws dkas)

Aoaic Lleig j5uis il )lyadl ds)a o 8ol GLE dhads

The material will change from a liquid to a gas. i Tk Pl e alell ki

» Different materials have different boiling points. Aalize olde blas lg) dalisall slgall :dansd)y @ili>
At sea level, water boils at 100°C, while liquid nitrogen boils at a much lower temperature, -195.8°C.

ygte 82)3195.8- i) J81 5)l1> d3)5 aic Gazgynaill Ly Laiy «digho @23 100 aic elall Ly ol aaws sgiuus Aic (o)

¢ The boiling point is also the same temperature at which a gas will start to condense back into a

liquid. o JI (551 830 i3l 8 5l i fay Ll )l d2)s pui Lyl ,a ol dnii (cagd<il)
2) Vaporization 2auil (2

» Heat of vaporization is the heat absorbed by a liquid at its boiling point to change into a gas.

S Gl Jeid 6lde dlndi sie Jludl lgaaias (Al )Ll 2 il §)))> 1(uinill 8152)
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e Amorphous Solids

* Most substances will melt at a specific temperature.
Amorphous solids do not.
i3 Jais ¥ 8 yakiall pui dukiall slgadl B3ame Byl d2 3 sie slgall phine Lok
¢ Butter and glass are considered amorphous solids.
Amorphous solids will soften gradually and melt over
a range of temperatures.
8)9katall yué dukall slgall .5yghuiall i ddall slgall (3o zlz3Mlg Bau3ll s
Byl Ol oo GBS sue L9359 Loy 5 ulinw

¢ Liquid Crystals
* The particles in liquids are not regularly-arranged. So liquids can flow.
3830 Ol Jilgual) Koy WL pUADL E550 Cansasd lgasdl § Slagul
e However, liquid crystals have an ordered structure and the ability to flow.
These properties make liquid crystals great for computer and television screens. LCD screen
The term LCD screen stands for liquid crystal display screen. (@l Colyoldl oo diblis)
vaslasdl oin Yo . 354l e 55ailly phiie JSua L) Aludl Slyaldl 6 wells mog ol
ALl Olheldl Goye Al J| LCD mllace jaie 092 5alkilly yigaeSl OlLbllid dssly Ablul Olygldl

"« UNUSUAL CHANGES OF STATE

"« Sublimation ((olusddl) =
* Sometimes a solid can skip the liquid phase and change directly to a gas.
JE )8 Ake pdiGy Aludl dsyall 9l Ol duliall Balel) oSy LI yams B
* Dryiceis frozen carbon dioxide. Carbon dioxide will change directly
from a solid to a gas at temperatures higher than -78.5°C.
Ao Bale 8 8o 0925801 ST U s daaiall 092yS01 waasST U 9 Slad| il
Aghe &35 78.5 - o el B> Sl 3 5 ] — —
« lodine is solid at room temperature (24°C). When heated, iodine Liodine (3g2) | | [dry ice (Slr auda) |
sublimes into a purple gas.
el JE J] 3l Al cdisntis (gl dry 24) Adya1 5yl Ay (§ dubio B3le 394

¢ Deposition (cuwAll)
¢ Gas can sometimes change directly into a solid.
Ao 83l ) 8o ity Ol DLV pasy § Hl Say
« Water vapor in the air can change directly into ice crystals on a window
during very cold temperatures.
L B39 1 Busdds Bylysd] Silanyd ¢LST BUSU Lle Ll Syl of ¢lgg)! J 29z el elall jled Sy ) (5480 e > Olygh)




18 During which phase changes must a substance absorb energy from its surroundings?
Tledaioe (po dBlb doladl Laiad () e dyjeb O¥gad g1 8
( A Freezing, B Melting, C Melting, D Freezing,
Condensation, Vaporization, Condensation, Vaporization,
Deposition Sublimation Deposition Sublimation
u...i.ISJJI L.J-AJ'IJ-" s)}‘n:ﬂ” s)lg..a.'dl c_&iSJJI «.)Myl t)i.:\:." tu\-&-'h:-”
a3 23} aludl et 3208 ot
L -
19 What occurs on a molecular level when a gas undergoes deposition?
T 3l Cle J ) Jea beade iiad) s gimadl e Do 13Le
( r A ) 3 f -

A Particles gain B Particles lose energy c Particles absorb D Particles slowly
kinetic energy and quickly and align heat of fusion to 5"""’2‘5’ :’l‘e
spread out quickly. tightly into an break down a Aoy e P Hcad

5 e ordered arrangement. crystal structure. Sl e
&S o ddlb Sl ad] iss . volume.
A puuy ph31g A8y LgiBls Sl jnd| a2 SVl 851y Slsjadl jaial e Syl 315
i 55 B plSaly elaily (S9k S 53 ISl AR g iy Lyl
e g\ S L Lol e Ll
20 Why does the temperature of water remain completely constant at 0°C on a heating curve
while ice is melting?
Sl el ) ztill HLiad elS udeadl! inie e 0°C aie Bla3 &06 cladl 3)ly> da )5 A4S 1kl
\ The energy added 1 The kinati sz
The water has Prdnghy inetic energy Liquid water
A lost all its & :,ss::'?g :;::\gz::ly c of the individual D cannot exist at a
thermal energy. the attractive particles is temperature
forces between the increasing above 0°C.
Lol 253 d ially. 3
o s o e B s ol
A ylydl asd Soill ol ild Gales i.:S,:.J! ddllall olas dago wie Bl eladl
eladl Sliss o dudladll el 3 3all Sl jonld .0°C (o el 85l

Container X has 100g of water at 50°C, and Container Y has 500g of water at 50°C.
Which statement accurately their energy characteristics?
¢50°C wie cladl 5o ply> 500 e Y elegll sginag «50°C wie clall (e aly> 100 e X elegll (g0
fdBay doldl Blall jailas Ciuas §)ls gl

21

A

Y

Container X and
Container Y have
the exact same
total heat energy.

sleglly X elegdl g

dg,lyadl ABladl jlade Gud

Aaally 4

Container X has a
higher average
kinetic energy than
Container Y.

dawgios X sleg)l miais
Y slegll

Both containers
have the same
average kinetic
energy, but
Container Y
contains more total
heat energy.

Bl bawgio udi Lagl Guilegll MS
e g ¥ slegll oS (A8 5l
ARSI &yl el dBUSH (o ST lade

C

D Container Y has a
higher temperature
because it has a
larger mass.

Byl doys and Y elegll
ST LS iy G el
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A

Heat of
Vaporization

Sl 351,

Specific Heat
Capacity
dac gl &yl dzull

c

Heat of Fusion

Slguasdl )y

What is the name of the energy required to change a crystalline solid into a liquid at its melting point?
oy lguai! dlaiis wie Sl I Dyaldl dukall Baladl Jugai) Lgliaall &)l ausl Lo

VT -

Amorphous
Energy

& yekdl yud olgall 48U

D

Solid iodine turning directly into a purple gas when heated is an example of which phase change?
Ul b s gl e e 5o dideud wie iy I ] Brdlis bl o9l Jgs

B ‘ D
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Sublimation
el

c Condensation
sacai]

A

Vaporization
sl

Deposition
o




» HEAT CURVE OF WATER

* Gas

Energy added to water
vapor causes the
temperature to rise

A » Liquid and Gas
Once water reaches its boiling point, the energy is
absorbed to overcome the attractive forces between
the particles changing water from a liquid to a gas
(water vapor),
The temperature remains the same. E
O 1004-----------
y D
Q
—
3
—
8 C o Liquid
L Energy added to liquid water causes the
loR temperature to rise until water reaches its
E boiling point, 100°C.
Qo U , -
- 8 « Solid and Liquid
Heating ice to its melting point, the energy
2dded Is absorbed to overcome the attractive
A forces between the particles. So the solid
changes into a liquid
The temperature will not change until all the
ice turns to liquid.
s Solid >
Below 0°C, water (ice) remains solid. .
Ice stays in the solid state until it T. me
reaches its melting point, 0°C.
| 24| Look at Region D on the heating Heating Curve of Water
curve of water. What phase(s) of 1;3 7
matter are present in this region? S 100
: @ d
ol udnd Lizio Lle D dalaiall L Hlail € 80
g A i ® 60
839294l Ss3lall (L3L) UL o Lo 8 40 c
Sdilioll 03n 9 E 20
= [ b
0
-20 2 _
Time >
A Solid only B Solid and Liquid C Liquid only D Liquid and Gas
his Cdo Jilwg wilio has JSlw g Jilw
I 25| Look at Region B on the heating Heating Curve of Water
curve of water. Which phase(s) of 1‘2“0’ -
matter are present simultaneously & 100
in this region? ® 80 _ d
3
eladl (i Lisie Lle B dabaiall ) Hbail g 60 «
5 2 & 40
839>90ll 53lall (3) A La b & s
A . : ) = b
Saakiall 030 9 (oljie JSuiy G 7
-20
Time >
A Solid only B Solid and Liquid Cc Liquid only D Liquid and Gas
hid Lo Sy duo haé S5l leg Jilw




Which region on the heating curve

26 Heating Curve of Water
represents the state where water 140 -
molecules exist only as a gas (water G :(2)8 /
vapor) and their temperature continues £ 8o d
to rise as energy is added? 2 60
Al AL Jias pudeadd] Lo e dahio sl ‘%‘ 40 ¢

S Bysu0 O aidd clall Glini> Lgad a9 LR
gLyl 8 Lg5)lh> Ao ety (cladl H5w) 202 =
E me >
SasUall d8La| go
A Region C B Region A c Region D D Region E
C dakhioll A dalniall D dahiall E daliall
| 27| Look at Region A on the heating curve. i Heating Curve of Water
What is happening to the water 120 7
molecules in this specific zone? € 100
' . - ¢ 80 d
Oetad)]l Gizie Lle A dahioll ) slal 2 &0
dihiall 030 8 clall Gligia) Gaxy I3le é 40 ¢
83l 2 AT h
202
Time >
A They are breaking B They exist entirely || ' They are absorbing || D They are
their fixed as solid ice, and their heat of vaporization condensing from a
geometric temperature is to become a gas. gas back into a
arrangements to increasing toward liquid state.
become a liquid. o°C.
s SR idio xS JolSIb 55 Ll 2l 3yl aias Lgil e e A5 Ll
.mula;:a: atl tw| O dyytha 21355 Lg3)he &0 e Gl Jeaan) Al A ] 13l
’ : 9 o°C.
2g| If we were to reverse the process on Heating Curve of Water
| the heating curve—moving backward 140 Z
from right to left—what specific g 120 /
. ad < 100
physical transition would occur at the 2 5 d
plateau marked Region B? £ %0
4
LS, 9 adenidl Liie le dulastl LuwsSe 13) égg
Jozidl Lad Gludl I puesdl o a3l I 0 D
Luagll sie Gamn g3l sanall Sl sl —203 = —
¥B dikialls 53axell me >
A Condensation B Vaporization C Freezing D Sublimation
.;S.." . _“ )q? '" ?ahuﬂl
29| If we reverse the process on the heating Heating Curve of Water
| curve and move backward from right to 140 .
left, what phase change occurs at the g /
plateau marked Region D? g 80 d
LSy g el isis Lle dalasdl luwse 13] E pre .
Al s Les bl I gl e ST E 20 =
Bassall duagl sie Gaxay 53l &S5l = ol
SD dikninlly =0 Time >
A Condensation B Vaporization C Freezing D Sublimation
aisal szl ezl aluasill




Imagine a sample of water vapor starting

Heating Curve of Water

at the top right in Region E. If energy is 140 =
continually removed until the sample 5 120 /
reaches Region A, which sequence of g 3
phase changes will it experience in order? 5 gg
i
il el e BouBichall oy pm Hhae J323 g o F
s i )l sl B8UI 1 13] E dabaiall 6 & B s
ALl Olya85 iyl Lod (A dabaiall ] digsll -20 2 = —
Syl Lo poian Gl ASlojadll i g
A Melting, then B Condensation, then || € Deposition, then D Freezing, then
Vaporization Freezing Sublimation Condensation
sl @3 oylguasdl Seall @ wassal ol @3 wian il Sl @3 el
31| Look at Region C on the heating curve. Heating Curve of Water
I - 140
What phase of matter is present, and 120 7
what is happening to its temperature? 9 100
> d
i N ¢ 80 -
Slgiyly> dxyad Gam Iileg dag>gall 33lall Ul Lo é 40
20
- 0 b
-20 2
Time >
A Liquid and Gas B It is a solid, and the It is entirely liquid D It is a gas, and the

coexist, and the
temperature is
flattening.

2o jlallg ,J:\l.u.\.” A>lgiy
auls Tl 8,12l d> a9
.( = o )

temperature remains
constantly at O°C.

d> )9 dubo 83lall
Sl dul a0 3, =l

£0°% e

~ water, and the
temperature is
steadily risin
toward 100°C.
(JolSIL Sl clo d5lall
Oldy 2a5,5 8,1l d> 509
p100° olxily

particles are
slowing down to
form liquid bonds.

Wlojadlg Hle dalall
baslgy (oS Unlus
Aalilw

e PARTICLE BEHAVIOR Wlesmuadl &gl

¢ Thermal expansion occurs when an object expands and becomes larger
due to the increase in its temperature.

Gyl 823 9 8303 oty ST g el 33k Loaie (g lyadl saaill sy

* The particles will slow down when the substance is cooled. So the substance
contracts.

B3l LieSs el Lasladl 3305 boaie Slasusdl blus
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Hot-Air Balloon
O3>l clggll slais

n

At higher temperature,
particles move faster

At lower temperature,
particles are close
together. and spread apart,
causing the balloon
to expand and rise.

Wi o Llel 35l d5p0 2is
dguagy e 3225 & paol Olagunll
-dclal)lg slhaiall 33a3 Ll (5380 Las

Qaadie 8)ly> 4z )0 s
A)laie Wlasasdl (eSS

In cooler weather,
concrete particles
slow down and
move closer,
so the seams
become narrower.
Ul Gudhll L9
il il Oilowas bl
lguany o wpialg 3
(ud| Juolodll puuais
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Sidewalk Seams
Asluyal diusydl Juolgd

u

In hot weather,
particles move faster
and spread out,
so the seams
become wider.
U JES T )Lu."‘waﬁh" )
205y &l Olasaall
gyl Juolgall xuais

liquid particles are
closer together,
so the liquid level
is lower.

‘aanio 8)ly> 4>y dic
Sl Ologns 555
Sstann 9% 130 s ylaze
Laasie Jilwll

S

At lower temperature,

Thermometer

85yl lyen

H

At higher temperature,
liquid particles move
faster and spread apart,
so the liquid level rises.

Wyas el 85> @53 aic
ARy &)nal Sl Slasss
Pl s9iuo pasy 13




What physical change takes place during thermal expansion?
Sga) saaill el G (s (Sljdll ,uadll Le

An object contracts and
shrinks because its
particles slow down.

Py pwnad) Giasis
Alatas 3BLS e

Slower particles - contraction
ikl = Uasl Olasus

B | | Anobject expands
and becomes larger
due to an increase in
temperature.

Tt g pendl Saady
420 5ol s S

a0l

% i

I'g

Higher temperature — expansion
saal = (ML) 5yl A

’
0%

959.
+

B The individual
particles of a
substance grow
larger in size.

Clasauadl alaai ala3s
Balall dys,all

*X*
Ogo

@9
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D Electrons are
entirely stripped
from the atoms
of a solid.

i iy M |
dabs &olyd (sa lALu
b

@ 00
-y o
® 9

Electrons removed
from atoms
Syl Cpa Sl g Sy Al

What occurs on a molecular level that causes water to expand as it freezes into ice?
faals ) vaads Leade eladlsuald s (Suiadl (s giwall e Siaan 13l

A | | The particles speed
= up and collide with
greater force.

Slaswadl s s ala)s
.1 3983 solialig

Faster movement — stronger
collisions

98 Slasbiad — &yl @Sy

B The particles rearrange

to line up positive and
negative areas, creating
empty spaces in the
structure.
L o Dbl sas
das gall Bloliall Cilviail
uLcl)l Blau Las Jaulllly

: agaall qs
N _
4 vmq‘ 4
4 o

Rearrangement — empty spaces
SLEE = i Bals]

e The attractive forces
disappear completely,
causing the particles
to turn into plasma
Eadlaall s adll 4335

Jaaa ol g bes L=L~
eyl (I Slasadl
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Forces disappear — plasma forms

Loy (39555 —» (5 9dll elaial

D The mass of each
individual water molecule
increases as the
temperature drops.

#lo e o) JS LS ala3s
Byl yadl By (SLAAG! g (548
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Mass increases as
temperature drops
Sylpadl HBSS) ae ALK slays

The Unique Exception: Water Lol 10,80l clidiwX|

While most substances contract when cooled, water is a highly unique and abundant exception
to the standard rule of thermal expansion.

Syl ausill dolall aclall Glall Lesling 130,38 Elidiuw eladl Snl daay s sic slgall plase (iaSES Lais

ice floats.

(b JSity Sl eladl b punds ip € 4 395 glull "

Behavior Above 4 °C: Liquid water behaves normally,
contracting as it cools down.

000 i haShy Gus 9

Behavior Below 4 °C: When the temperature of liquid water
drops below 4 2%s panicles begin to rearrange. The positive and negative @
areas of the polar water molecules line up near each other.
@ £ 4 G Sludl lall 315 558 padsds Laic e €4 Cand Sglundl
ddlally > gall Gloliall cabual .yl dale] 4 il fas
oaml Ly (o coyblly dubaill clall caliysad

Expansion into Ice: This specific molecular realignment creates
highly structured, open rings with empty spaces inside the crystalline
structure. Because of these empty spaces, water uniquely expands
as it cools from 4 °C down until it fully solidifies into ice. This
expansion makes ice less dense than liquid water, which is why

Empty space in
the structure

f“‘tq} *V’/ »

.1
oLy A,

Water molecule

The open structure of ice

with empty spaces.
alal) dsgiaall duidl

lélyh e gaind Ll
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838 Casuunyg DlES e (gind dgihe Slal> JS& e pabaiill Al

Al Gl JelSIL seaxis i @ F4 (e il die a8 JSU eladl sualy culél yall
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e BUOYANCY akll

e Archimedes’ principle states that the buoyant
force on a submerged object is equal to the
weight of the fluid displaced by the object.
29080 puu 8 8)334l galal| 395 Ol e paiy puasesl e

sl s asbii I Sl B39 Soluws

PEEERR

weight
039l

weight
assl

weight
ool

The buoyant force acts upward, while the weight acts downward.
Jawl ) 03ell 58 Laiw wSlel L] galall 398 5555

Buoyant
force

bl Bgd

Weight
0js/l

e

Buoyancy is the upward force exerted by a fluid on an object partially or fully submerged in it.

LS 5l L2 aud y5a0 puuz Gle Jiludl Lo 5350 QI LeYI )] dganiall 39a)l (o galall 595

If a buoyant force is: :gakll 398 CJlS 13]

- greater than or equal to the
weight of an object, the
object will float.

il 0jg Sl ol e 48]
9w el Ol8

Buoyant force = Weight

o9l 2 sakall 358

« less than the weight of an
object, the object will sink.

ol O3 o S
NE=TE ORI OWE S 1

Buoyant force < Weight

o))l < gakall 548

The ability of an object to float

depends on the:
iole galall le awundl 3,48 Lalad

o weight and density of the object
€iliSg awadl ()9

e density of the fluid
Jldl asts

buoyant force

silall 5gd

Effect on buoyant force

(when fluid is the same)

gihll 598 le cll3 Sl
(il S5 sic)

same buoyant forces
fluid
SR R R B

(dwnds Jilaadl)

same volumes

Lgluia f\Lﬁoi
buoyant force different weights i
ol e i Ry
_,.n.h.' 598 v

Inshort laisl
An object floats if the buoyant force is equal to
or greater than its weight.

el Lglue galall 598 CilS 13 qul sikay
An object sinks if the buoyant force is less
than its weight.

Sgdlall b3 (po Wi sl L

What increases buoyant force?

Increase the volume of displaced fluid
cl}dl Jikad! A saby

Increase the density of the fluid
Sludl 3LS ol

(]

) 7
y@\

Floats or sinks? It's all about balance between weight, volume (how much fluid is displaced),
and density (of both the object and the fluid).

(Blally panndl (50 JSI) BBUSITg (25all Jiluadl 3aS) amnanlly o0l (2 03310l Bl alS sa¥1 Spmpis ol silay




¢ PRESSURE sl

e Pressure is the continuous physical force
pushing against an object by something in
contact with it. Pressure expresses the force

exerted by unit area.

iz e 355 A B yatumall dlsudl] i)l 9o il
53.&“ O heall J_G._ig T UM)'S k; ;qi: &.b..,ls,»
i Lus Bumg JSI 3 ,350))
e The Sl unit of pressure is the pascal (Pa)
(Pa) JSwldl (o haiall dgull 5axgll

F
B

P = pressure (Pa)

-

P|lA

(Pa) = haall c h
over the quantity
s for(.:~e (N_) " you want to find.
= (u—‘)-!-’) °9“” v‘_‘“ w s.'h'é
A = area (m?) Laalo] a3y3
=(?p) &>Lluall
mass = density x volume
exxdl x @l = dsl)
mass (kg) = density (kg/m®) x volume (m?)
(&S) atsdl x (3r1/aS) aalsdl = 3(3) P'?"J'

FF=mg

|
! input force (N)
1] (3gw) alstadl sgall

(%p) a1l d>Lusall

Pascal’s Principle JSwb law

input area (m?) =

output force (N)
(Agw) doldl Bgall
output area (m?)
(a) d sl dolusal

F = force (N),
(&/p) dwdldl = g = (a8) AUl = m = (3945) 858l F=)

Fin Fout
Ain Aout
sl 3gall dx sl sgall
sl oluall Aoyl doluall

P = pressure (Pa) JISub) haall
F = force (N) (gs) 89l

 PASCAL'S PRINCIPLE JSubs fae

e Pascal's principle states that pressure applied
to the fluid in a closed container transmits
throughout the fluid.

A Sl ulc).vs.dl haall ol Lle ai JlS.ab K99
.s9luly JJLaJl elyi &> ] Jaih (3l cle

m = mass (kg), g = gravity (m/s?)

lF, TFz

Piston1
1 puasall

Piston 2

P~| = P2
st 1 pusSall b Jaiiall
2 puSall b bsall
A = area(m?) (%p)d>luall
m = mass (kg) (&) =l
g = gravity (m/s?) (*&/p) dwdldl

T Y (o (Y digluns yais muux e 853501 alall 855 95 « pudaassyl lasal LSy

According to Archimedes' principle, the buoyant force acting on a submerged object
is equal to which of the following?

A The total weight of
"~ the submerged -
object itself

pald U1 035l
dundtd )3&-*4."

B The weight of the

fluid displaced by «<

the object

eVl Bl B3
P“"'."J‘ dlawlg cl}é

N

c The surface area of
the container
holding the fluid

damdaudl d>Luall
V:'" a._isl.x”
Sl Ll ggizd

‘D The total volume of
* the fluid remaining
in the container

Sl vlSJ! p.:_.:Jl
gl & Shuiall

A heavy steel ship hull is able to float on water because its hollow shape contains air,

allowing it to displace a large amount of water. What must be true about the forces for this ship to float?
eladl 5o 8,08 duaS Aol a e Las cslga Lo (Sgims gl dSs GY clall Lo gibay ol Judlll 39l (o divdw JSub galaiins
Saudl sin giks SI el e Bus (5% of iz sl e

’ 3
A The buoyant force Weight B The buoyant force Buoyar!( e C The downward D The input area of
must be less than y must be greater than pressure of the air ‘ the ship must be ~ "Put
the total weight of | 1 or equal to the total must equal the smaller than its A A
the ship. S weight of the ship. international unit of output force area.
TN pascals. o 5
snh"ossgsswifu, salall 393 5553 ol wans b il it #Aomasﬁ»_&gq
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2i.a Buoyant force 4 2 ? cmcx
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Two solid spheres, one made of light wood and one made of heavy lead, have the exact same volume
and are both completely submerged under water. Which sphere experiences a greater buoyant force?

eladl 58 JalSIL ) gaie Leng Liled mandl Luits Lagd < Judill (olodl (5o (5,589 ciudsl sl (o ealas] lids 6,S

ST 9abs B9d) (yioya33 85 s

A The heavy lead

)

sphere because
it weighs more.

LN obioyll 5,5
51 Lgiyg oY

The light wood
sphere because it
has a lower density.

il sl 3,8
.Jal Lgaaus oY

C They both

experience the

exact same u&
buoyant force,
Glas gkl 53

D Neither sphere
experiences a
buoyant force
because they are
below the surface.

oé)SJ'o»,,si eSS b
Jhl Legs¥ gab 598
celall pula
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Sdd) lagiub (aillas caai djle §|

Container X has 100g of water at 50°C, and Container Y has 500g of water at 50°C.
Which statement accurately describes their energy characteristics?

50°C i sladl 30 plyé 500 Lle s9ia Y dygladly (5O°C wic sloll 30 plyé 100 e $925 X dagll

/

' ( b N\
A Container X and B Container X has a Both containers have D Container Y has a
“" Container Y have higher average kinetic ~ the same average ~ higher temperature
the exact same total energy than kinetic energy, but because it has
heat energy. X Y Container Y. Container Y contains < | a larger mass. >50°C
" § $0°C |5 50°C | more total heat energy. 50°C | 50°C ' .
¥ dsgloly X dsglo a6l llias X glan! " . ‘ s gl Y gl
2 s . RURSWES B : v
Johsgelagst I el Aoy dghys ﬁwl P Wi olel 3o
Lolas IS ol il R T ERigos S | StAs ol ]
: - [ || oo o0 Y dglod I |
100g 5009 { S) S 4yl A8l ‘
100 g 500 ] 100 g

38 What is the standard S| unit used to measure pressure?
Sl Gubid) deasduall (S1) sl plAl 3 duusludl] Buzoll o Lo
A Joule (J) prog B Pascal (Pa) / ‘ C Kelvin (K) D Newton Ny
(9) Jsl (Pa) Jswld!  (( /) LK) i (N) oigaid |
A technician applies a pressure of 50 Pa to a fluid inside a completely sealed, closed hydraulic
39 cylinder. According to Pascal's principle, what will the fluid pressure be at the opposite end of the container?
Lales dikive 4:Sug)000 Blghal J51s Pl e JSuls 50 oylaie hid Gaiis id pody
Sayglodl e Jolhall LB yall $ bakall jladie Lo (ISl Taal LSy
( 0 Pa, because ( B 25 Pa, because [ i c 50 Pa, because o ' D‘ 100 Pa, because )
" pressure decreases the pressure © pressure applied closed containers
over a distance. I splits across 50 Pa 25Pa | toafluidina automatically
l the area. input =2 tc::'m‘é:mﬂ”"’ P fbubl: the
oY b0 3 - ] th & input force.
g Jis bl 03 WJuly 25 the flud. ¥ «Jiub 100
ETO pandiy haall ball oY «Jssl 50 dilasll Sbslad)
Aoluall e ‘ @ﬁuﬁg‘;" 854l el
J | &j&ﬂ’lpl L LSl dlsaall
The force of water on a diver taking (7 N : g
m photos at a depth of 20.0 meters is Press‘ure formula Solistion sl
484,800 N. The surface area of thie hiall dslas F = 484,800 N
diver is 22 pressure 6f the water, P ~ F A= 2130 m?
=y 484,800
in kilopascals, at that depth. Pz ——
g S A 2130
o yie 20.0 é“zul;s;:“ Ll ;:T-:“ ‘_W:: F = Force (N) = 22,760 Pa
i -0 = A = Area (m?
anll i i i by g STy plh] Sadks aan] el =| 22.76 kPa
A 22.8kPa B 55.8kPa C 2.28kPa D 5.58 kPa Q
JEwlsls 22.8 JBwligls 55.8 JEwbels 2.28 JEwlsls 5.58
The atmospheric pressure at sea level is 101 kPa. [ S Atmospheric ; |
m If a human of average surface area of 1.6 m? Use: F=PxA pressure SHtON gl
is living at sea level, the force exerted on (P A paiw $ol bhaall P = 101 kPa = 101,000 Pa
this human by Earth’s atmosphere is N. A= 16
P = Pressure (Pa) Gl
(JEwlgls 101 g8 joudl plaws (sgiwe Jie goall lavall (JBwls) aiall F=PxA
Sinag ? Ol o d>luus Jawssie OIS 13) A = Area (m?) = 101,000 x 1.6
On dule Byiakl B9all ol el dans Sic () a>lusall
O gakuad o3 gead] CMAN F = Force (N) =| 161,600 N
(09s3) B9l L
r B
A 161600 N 0 B 63.125N C 1616N D 0.0158 N
OIew 161600 e 63.125 g 161.6 e 0.0158




m A child weighs 364 N and sits on a three-legged stool, ( Solution J=JI Pressure formula i caleal = —
which weighs 41 N. The bottoms of the stool’s legs Total force (weight) = Child + Stool haall dlitas ey .afe prassuie
touch the ground over a total area of 19.3 cm®. | o+ Jauli = (o)41) 1Sl 3521 F biall wlas
What is the average pressure that the child and P=— 405
the stool exert on the ground? P SOaNE AR = 403N A = 0.00193
Rt S g ; s Total area = 19.3 cm? S
e e o ISR | DTy [Pty -zonsas o
w2 S u-n SOI9 [S3L) Corvertioi (esigad) Bodll - 210 x10° Pa
.EN 19.3 aslus QLA)L‘ (@i o o Jagall A = Area (mT)
Suydl e amially Jakall @ 5 sV brall bwgie b | 19.3cm? = 19.3x 10 m? (Bism gia) Anluad
= 0.00193 m? i, Fg=405 N
A 5.205 x 10? Kpa B  2.10 x10% Kpa o C 710 x10% Kpa D 810 x10%Kpa

5.205 x 10? Jiubshs 2.10 x 10? Juwbsgls 7.10 x 10? JiSwlghs

-

8.10 x 107 Jluwbighs

A child weighs 364 N and sits on a three-legged stool, | Total force (weight) stays the same | Pressure formula ]
which weighs 41 N. The bottoms of the stool’s legs o LS GAS = (a59l1) &l Sedll kil Uolae
touch the ground over a total area of 19.3 cm’.
F = 364N + 41N = 405N F
How does the pressure change when the child leans P=—
over so that only two legs of the stool touch the floor? = When only two legs touch the floor: A
1oyl hazd Glile Luadl Losic
WJ2o¥l W amdo yudx3g (rigud Jakll o F = Force (N
J?)Sl ‘.—’"N" e 9 o9 364 I O3 The area becomes % of the original area e ,( _)
023l amdall Yo Gl uods . oSgu 41 amaall (g e 2 (03g) 3581
e S Alo¥l d>luall 0 5 o lall sl
Jew 19.3 dolus ezl A = Area (m?)
Gz ol ) Jakl Juas baie bsall jad A New area = 2 x19.3 e (are o) Asluvall

Sumaall (e add HBLw oyl uedh = 12.87 cm'’ = 0.001287 m*

v
8.205 x 10? Kpa
8.205 x 10? Jubglks

B  19.10 x 102 Kpa

19.10 x 10? JSuwbishs

C 710 x10? Kpa

7.10 x 107 Jiuwbsls
T —

(44]

L) 53 Dighauwdl 2 0.40 plaw doluss uiSa )

Calculate pressure
Laal ol

p=__405
~ 0.001287

= 314,763 Pa
=3.14x10°Pa

=3.14 x 10% Kpa

‘L Fg=405N

D 3.14 x 10% Kpa °

3.14 x 10 Jubshs

A hydraulic lift is installed at a garage. One

Use Pascal’s principle siall Sl 35S sl
cylinder has a piston with a surface area of sy e padiod (J5aalt) (zaddl)
0.40 m?. The other cylinder has a piston with F, F,

a surface area of 0.90 m?. A force of 6,000 N A—l = ;1'; -
F, = 6,000 N

is applied to the smaller piston. What is the

force applied to the bigger one? Ty DO el gl

Ay = 0.40 m? juiall juuSall d>lue

‘;"5'3““"&' R L_; 4Sgsach dadly a5 ® A = 0.90 M? iSY1 GuSall dlace

Trz=7

F,=? 2SI Sl e o) 14, = 0.40 m* A, = 0.90 m?
Laylade 898 3ukal 3.2 0.90 s d>bunay S
2 Fy 6000
B9l ylude Lo .yl puwSall Lle (yig 6,000 F, = T 4, = .40 <090
T 1 -
TS puall e didaal F, = 15,000 x 0.90 = | 13,500 N|
~ S e . ——( | N
A 25600N B 13500N @| ¢ 14900 N D  12300N
25600 (yigs 1500 s 3500 ss 1300 yiss
In a hydraulic lift, a 720 N force is applied Use Pascal’s principle
to a 0.20 m? piston. The minimum surface JUy e AT
area of the larger piston must be F, F, dall il _ e
to lift 10,800 N. ;4—1 = 71'2' (J5all) \ (z2alt)
720 Uylaie Bg5 skl o il dadly Fy= 120N ubuall guill o 3yl l \\ T
3555 o 220,20 di>lue g Ay = 0.20m? piall el dxls
A - _w&o UL‘ o F, = 10,800 N A Sl o dpgtiadisgat | F1 = 720N ~ £ =A0800N
ASY uaSal) Wil duselad! &Ll 2 ' ‘ ?
: Ar=7 2SN GeiSal) Ay gllaall A luall A; =0.20 m? 4=
.53 10,800 z3))
4 FxAn _ 10,800 x 0.20 @
LR T 720 O 0
2160 _ 5
4, = e 30m
A 3.0m? (v) ‘ B 30.0 m? ¢ 15.0 m? D 7.5 m?
2 o2 30.0 ,o? 15.0 (o2 | 7.5 o




Suppose that during a storm, the atmospheric
pressure suddenly drops by 15 percent outside.
What net force would be exerted on a front door
to a house that is 195 cm high and 91cm wide?
In what direction would this force be exerted?

Normal atmospheric
pressure 101325 Pa
(sl sead bazuall)

Solution J=JI
1) Areaof thedoor wlJldstue
A = height x width
A=195mx0.91m = L7745 m’

- ———— ]

Soxdl hauall yaisi dasle Wi dl o,
(el 15 duiy Blxd J3inll 215
wolo¥l LI Lle yisiuw LUl adlall 358l Lo
Spuw 91 Ao o9 puw 195 aclds)l Jjial
S8oall oan aiw olal sl 99

Higher pressure 41

inside. (1;’59;"’““)
(Uil b el ius) b

2) Pressure drop hsall jolnil jlade
AP = 15% of 101325 Pa
AP = 0.15 x 101325 = 15198.75 Pa

3) Net force aslallisdll
F=APxA
F = 15198.75 x 1.7745 = 26963.53 N

| Direction: from inside to outside
(2ol | J51d)

J

15% lower pressure
outside
(21 o 15% dasds yriinie)

—_—
Lower pressure

outside
(21 b il lains)

—

—
—
—_
——

Net force to the outside
(ol W audlall 55a01)

91cm
(0.91m)

A

26963.53N
Sigs 26963.53

15195 N
iss 15195

(o 469876 N

Oiss 469876

321568 N
oigw 321568

D

A lead brick, 5.0 cm x 10.0 x 20.0 cm,
rests on the ground on its smallest face.
Lead has a density of 1.8 cm?3.

What pressure does the brick exert on
the ground?

1o 20.0 % 0 10.0 % pun 5.0 Wslas yolo I se dsgh

L) azg ol e 4o ¥l Gle HRiuws
Jaw/§ 1.8 Lo yolo)l dslis
Sl ple dsshall @ yi55 il el Lo

Solution J=JI

1) Volume of the brick & skl an>

V = 5.0 x 10.0 x 20.0 = 1000 cm’
2) Mass of the brick &5kl dis

p =118 g/cm®

m=pxV=11L8x1000 = 11800 g = 11.8 kg
3) Weight (force) (s33)ys

F=mg=118 x 981 = 11576 N
4) Area of smallest face dss jaol aslus

A = 5.0 % 10.0 = 50.0 cm® = 50.0 x 10" m* = 0.005 m’

Smaliest face
(429 yol)

I o
-

50cm

}
10.0 cm]i
Socn

5) Pressure baall

Weight (F) = mg

A 85624 pa B c

JB.l 85624

23128 pa
Jswl 23128

20000 pa
Jwl 20000

D 3.14 x10° Kpa I

JIwbgls 3.14 x 10?

In a hydraulic lift, a 1,400 N force is applied
to a 0.5 m? piston. The minimum surface
area of the larger piston must be

v m? to lift 5,000 N.

g 1,400 yladio 898 g (duSdg)aud dadl) (9
0953 ol e Zp 0.5 disliss uila e
253 puuSoll b d>Luad a3l Al

9. °Jgu 5,000 g8yl %5 ...

A 2.58 m? B 1.79m?

A hydraulic lift has two cylinders. One has
a piston with a surface area of 1.5 m?2.

The other has a piston with a surface area
of 2.25 m2 A force of 11,000 N is applied
to the smaller piston.

The output force of the larger piston is

Osiilghuwil gas] puiilghunl Lle dsulg)aud dndl) (ggixs
25 2.25 disline (uulo lg) (535819 2 p 1.5 dizlune LuuSo Lg)
ol yuisall Lle Gigs 11,000 Laylsis bg3 yigh
3531 pasSall Lle (ALl Bgill) dsslill 3gall lade Lo

A 16500N H B 20900 N H C 55990N ’

' D 66100N




A buoyant force of 15.88 N acts on ( Solution  Jall

an object that begins to sink. When an object begins to sink, its weight Buoyant force
The minimum weight of this object is must be greater than the buoyant force. (5ilal 353)
i3 05% Of o 1 GAl (o punadl g Lo 15.88 N
silall 543 54 ,Si

Let:

»
F; = buoyant force = 15.88 N »

pin oo (5943 15,88 Laylada 9ib 558 i35

Al s gk 15.88 = gikall 543
U RO W = weight of the object
....................... 8 ‘u.u._a“ 13 G J3 9 bj

el g W=

| To begin to sink: W > Fg

‘ W>Fy galbian &
Minimum weight occurs when the object is just

Weight (awall )33)

w=2?
about to sink: W = Fy
W= Fy o gl dldy e peadl 555 Laic 595 03y Jil
A W =10.55N B W=1588N 7 W< 1588 N D W>1588N
W = 10.55 ;isu W = 15.88 ;s W < 15.88 (iss W > 15.88 ;3sn
A car weighing 15,000 N is on a hydraulic lift ( Solution Jal!
platform measuring 10 m?, Use Pascal’s principle JiSuts Lo paszu F,_= L:.".r»ooo N
What is the area of the smaller piston if a . 5 Gl
force of 1100 N is used to lift the car? Ay A F,=1100N
F, = input force (small piston) = 1100 N (sl sgat)
Sadg s dadl) dala e (i 15,000 Lgiys 3l Sigss 1100 = (st SuAn) RUALIN 3ol Fy
Ja 10 Lalos A = urea'of. small pi-ston =7 A= 0m
53 pladiul a3 13 shual juSll dabis oo Lo b o ) Gl g MET (81 I Bans)
5, Laall C"J, g 1100 Laylaie F, = output force (weight of car) = 15000 N ‘Fﬂ,“\,.‘_')
s 15000 = (ssaeal 350) Tl i o i)
A, = area of large piston = 10 m?
110 = SY Sl dalaa A,

A 173 m? B 0.73 m? | B 8.73 m? D 3.68 m?
' 1.73 0.73 m? ‘ 8.73 m’ 3.68 m?
« BERNOULLI'S PRINCIPLE AND VISCOSITY Bernoulli noticed that:

d>g3llg Loy lane okt il
e Bernoulli’s principle states that an increase in the velocity of a fluid stream results in a * ::?Szi?:ir;:::e:f:e?:i;y =
decrease in the fluid's pressure. the fluid
ahiub 9 palasil Gl (5255 @ilall 3945 A s 8L Ol Lle el lase pab O ($5380 @ledl 3935 3udi 5l 232
e Fluids move from areas of high pressure to areas of low pressure. Bernoulli’s principle is ayie 03k

involved in large-scale events like weather and ocean currents. o Increastrig velacity of afluld

wadsisl baall Ol Gblnll ] 285 5l hauall OIS Gbliall o glgall G =il decreases the pressure
ol Oyl pudlall Jio GUadl dswlg SlasY1 (b 595 4 Glgsp s Enerked by Se iyl
’ i g . walasdl Ll (5955 gilall de yuw 8205
* Viscosity is a quantity expressing the resistance of a fluid to flowing. el @ 55 sl sl

Oyl giladl doglan (e yind dseS (o0 455

s Applying Bernoulli’s Principle

W9 1340 Gaudad sprayed
V. & paint

5= el Ciase Mk

Compressed air moves at high speed through the hose.
pob 3l jue ddle de iy basuaoll clggll

The high-speed air creates a low-pressure area at the top of the
tube sitting in the paint.
woull Llel 8 Ladsis bt w3 dahis {adu) de yuull Gl clogll
Ml J315 35> g0ll
Suction draws the paint from a higher pressure area to a

lower pressure area.
wahds s Wl dikie ] gai e s i3 dalkais (e sMall o hadll

compresses air

Lz, Air thins the paint as it sprays out of the nozzle.
bgsan clgn

3135 JSiis e @ gall (e g, bl eMall Caas clsgll

— =
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AIRPLANE WING AND LIFT g9, Jlg 3,ilall zU>

High speed
Low pressure
e dc un
Uddsua baso

Low speed
High pressure
duddxio A4S st
&y baas Lift
gl 358

Airplane wings are designed so the upper part of the wing is curved.
Lizvie Zladl (o Skl e32dl 550 Eumy B 5Uall izl adual .1
Air moves faster above the wing. The greater speed reduces
the air pressure above the wing.
bsall SV de juddl QS . ZUodl Bsd ST AL yuuy ol o)l iy
ZUadl 338 (silsgll

o The lower part of an airplane wing is flatter than the upper part. So,

below the airplane wing, air moves in a straighter line with the speed
and pressure almost the same.
Al L sglall eadl o Lidaws ST 85Ul ZUs o il 3ol
o e g 6 aunsg U5 puliians Jas (o8 ooy ZUal cans slggd!
Air moves from high pressure toward low pressure. The air below the
wing pushes upward toward the air above the wing. The air movement
creates a “lift” or a net upward force on the wing.
Zladl Coad elggll &9.» mb&o ol 85 bnss (o elggdl Iy 4
daclo 858 ol "gd) 548" Wgi S ,odl 14s zlisd] B clegll slasl (de ¥l (ol
gladl e dhaxs

VACUUM CLEANER FAN &0 S)1 &udSall dg 0

exhaust port
polall dx

rotating fan
3l93 A>g5e

o As the fan inside the vacuum cleaner rotates, it pushes air into the exhaust port.
ol dxad (| elggdl 2805 A0k Sl duiSall J318 d>gyall lygs clisl 1

e The rotating fan creates a lower pressure area inside the vacuum cleaner.
AL, duiSall J31s padiie bhis ol dikis (sdus 8519l d>g all .2

0 The low-pressure area creates suction.

Jaadll (ehdl passiall laauall ddlaie 3

Suction draws in the high-pressure air that carries dirt from outside
into the vacuum cleaner.

ol e &Y Jass Sl sl (Jle elsgdl camu il 4
a0l e duwiSall J5ls J)

52| What happens to pressure when velocity increases?
Sic pudl 31555 Losie hall Gusy 13l

Low velocity

High pressure

A Itincreases

sy

It stays the same
9o oS iy

C It decreases D

53| What causes a low-pressure area in a spray gun?

A Compression
blaaiyl

Evaporation

il

D A blocked gap
839uuo g8

C High flow
e @dx




What fundamental relationship does Bernoulli's principle establish about fluids?
Slsall o (Weiy lase Wsamy il duwlwd! Y2l L

Increasing the
velocity of a fluid
stream increases
its temperature.

A

t

ol 5355 @l e pus 5L
Ayl Ay Balj

Increasing the
velocity of a fluid

stream results ina ':ﬂ: :':j)y
decrease in its = '
pressure.
oll gogi @ildl deyu Bab;
Ao olasil Low pressure

(paidus biud)

c Fluids naturally
move from areas of
low pressure to
areas of high
pressure.

e Lilals &ilgal W yxis
ol painidl baall sbls
2o all basuall 3blia

&8

D The viscosity of a
fluid is always
equal to its total
force divided by
its surface area.

Lesls sl gild| d>g3)
ol Aogauia US| 59dll
axdaw A lus

Fluids systematically move between regions of differing pressures. What is the direction of this movement?
§aS,2dl 1in o3l Lo dalize byuo OIS @blio Gw wxgin JSuin gilgall & )25

A From areas of
low pressure to
areas of high
pressure

Vaiidl bhaall yuu.
pispall baall 3blis )

B From areas of high
pressure to areas of
low pressure

éis)dlh.i.dl@buva
vaiiidl hiall gbls I

¢ They rotate
continuously
without changing
pressure zones

09 ylsalwls joai
2l b lis yuds

.
®

p They only move
when the pressure
becomes exactly O Pa 0Pa
ey Lodic bas a0
Lolad Ligluss bnsall
JEwloJd

(Jsl))

How do airplane wings manipulate air pressure to generate a net upward force ("lift")?
9,") duslio baclo g8 sulgil 592l basuall b y5lall dinl pasiug S

c(u
A The wing is flat on
top so air moves Slow air
slower, creating (b clga)
massive pressure S
above. —
N
huaglial ‘;’wf Qlaeal High pressure
ehow clogdl Uil L (8550 bais)

adgd 1S Unss 3lsy lae

B The upperwingis

curved, forcing air to Fast air
move faster above (e slga)
the wing, which
reduces the air = \:\:
o zliall solall paddl " -
sl leal tas ow pressure
il e slggll am (ki ki)

Las zlindl 398 el deum
W beall iy

C The wing increases
the air's viscosity
above it to push the
plane upward.

axgy) ezl .j"' 2 o ®
ghas oo gt . ©
ole ¥l ) 8yl T 1 T t T

D Internal fans inside
the wing push air
down to create an
absolute vacuum,

Tliadl s adsls g3l e
Bl Jawil clggll oai
Blhs E1y5

&

Wi Al Sladbhuaall e G

Which of the following terms is defined as a quantity expressing a fluid's resistance to flowing?
Sobyall Jilull doglie e yixs dgaS iy

’ A Buoyancy
|

B Thermal Expansion
Sl sl

——
.

e

Pressure
ha.all

D Viscosity
dzg3ll

. Inside a vacuum cleaner, a rotating fan forces air out through an exhaust port. How does this generate suction?
Sl U3 algl S . polall dxid e zoydl Lle slggll 3151 os,ul 225 Al yaS)l duiSall S5l

A Itincreases the

velocity of the dirt ~ © g
particles to bypass ® P
the filter. e
* @
.9 .

Sloswz 48y (o M3
dayall jelal &yl

B It creates a low-
pressure area inside,
prawing high-
pressure air from the
outside in.

iy Lo duwiSall J51s Tr

C Itrelieson
"~ Archimedes’ ]
principle to make . t ’
the dust float. st
@ @

wdaad)l e le Sadny

skl JLall Jan)

D It converts the "

thermal energy of
the room into “
kinetic energy.

4yl dstiall Jaouy
Bl ) 4,3l b

B o baall e elggll AS)>
‘ What happens when fluid flow is restricted? S Jilul 3915 348) Ledie Sasy l3ke
A Velocity increases B Velocity decreases € Pressure increases D Flow stops
S I haall sl 383l Labgiy m
What did Bernoulli discover? € lsiy caiisl lile
A Pressure = B Pressure G Velocity is D Force FETSG
‘ increases with \ decreases with ’ constant > di s ’ N
velocity _‘ velocity f @ @ _— S t ;
baall slaj heall Ja Wl eyl ——p Sgall iz )
de pull go dcyull go — R




CLASSIFICATION OF MATTER | d3laJl wauniuas

e An element is a pure substance made of only one type of atom.
Sl o ks aslg £gi (o ST Al Bale paisll

e You cannot break an element down into other elements by any physical or chemical means.
uiliasS ol axilipad ddyyh sl )31 palic I paiell Julai <oy ¥

® Whether atoms of elements exist individually or in groups, an element always consists of only one type of atom.
Wiyl (o badd g goi (pa Lalls (gSiy painll ol «ilegana b gl Bajbie yaliell Cilyd G113 clguw

® There are 118 known elements. Of these, 92 elements occur naturally, while others are man-made.
luidl glaa o 531 palisll el daulall 8 3393 [uaic 92 Lgin (o Légyo ljuaic 118 sagy

.
o ‘
02 o ] 2 4.0026
0 He
Oxygen u \;@‘ Helium
element diatomic element Oxygen Gold Graphite Helium
Jaic 8)Al LS puaic GraausHl il Cudlyall poaligll
1) Silicon 2) Magnesium
1) oSl 2) pomsdaadl
We find the element silicon (Si) in sand. Magnesium (Mg) is an element present in chlorophyll.
Jasll 8 (1) ooSabuadl s 323 JudgyslSl 8 sy yuic (Mg) possisal
Silicon is used to make silicon chips that Manufacturers use magnesium in jet engines as it is
run computers. lightweight, strong, and resistant to corrosion.
O9Sabudl §8; deluo 8 gSubudl pasiug Bladl Sl Sl 8 pgamuitall Heniuasll padiuwg
ouaSll 33ga] JaiS Ll JSGU pgliog (598 «rjgll iuas 4i¥
14 28.086 12 24.305
4N *
S . . ;‘ Il'.‘\ M
Silicon Magnesium
3) Lead 4) Aluminum
3) weleyl 4) pgriaghdl
Lead (Pb) is an element characterized by its high density. Aluminum (Al is a lightweight but strong metal that
el diiSy jueds yuais (Pb) yoloy) resists corrosion.
- PR JSWI pgling 598 i jgll huds ana (Al) pguingldl
Leactin leaq aprons blocks dentel X-ay beams Manufacturers use aluminum in jet automobile parts,
from reaching your body. 5 . ;
A s . bicycles, airplanes, and frying pans.
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COMPOUNDS | il o)

A compound is a pure substance consisting of two or more different
elements chemically bonded in fixed proportions.

Al iy LoliasS i o 5381 gl (pailisng oy parice (36 (39555 i Balo S pal
e You can break a compound into simpler compounds or elements by chemical means.
ilasS Jilugy yolic ) of sl SliSpa ] aS pall Julond S
e A compound always forms from the same combination of elements in a fixed ratio.
g5 Ay uolisnl] deganna ui (o Ladls S yall 355
e A compound has different properties than the properties of the individual

elements that make up the compound.
H)
H H
H H : a :
LY

35 Gl dgayall paliall yailias (e Calisg pailas oS pell
compound Water Table salt Benzene Carbon dioxide gas

Sy elall plalall xlo o ! 0950 ST G L2

® A mixture is matter composed of two or more substances
that can be separated by physical means.

45l &yl Lglad oSy AST ol puiske (o 95T B3le 9o boglixall

e Types of Mixtures laJlsall glgil
E) Homogeneous mixture:

a type of mixture in which the components are
evenly distributed throughout the mixture.

sowiliall bgliall

Solwill dsjoe OligSall 4 (55T adlixall (o E95 St watiar e Brass .(ccgr:per l;j'inc)
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E) Heterogeneous mixtures:
a type of mixture in which the components
remain distinct and vary throughout the mixture.

duiloniall jué Jaudliall
dalise ©LgSall 4 Lis buliall oo Eoi
boliall (3 ;59 e3> (o Cilisg Wjual (S

Trail mix Oil and vinegar
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e A colloid is a heterogeneous mixture with particles that never settle. =7
S s e 52, : Examples / alal 3
Paint is a liquid colloid with suspended particles. f

Gases and solids can contain colloidal particles.
Jagl 5 Y ilagau> puilaia st boglins 30 (59,41
Ailse Clomu o Ggiw JSlw G954 Ml

—
A9yt Olaswa e g9323 Ol oS adall dlgallgoliiali Paint Fog (liquid in gas) Milk
M)l G b L) oluall isalindl
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e A suspension is a heterogeneous mixture , Examples / asl N

made of a liquid and solid particles that settle.
Bl 0 (55 puilia it bolie 58 3lnall

Mud in water River water Orange juice with pulp

slall 8 Oulall el ol i ge JUis5,Jl juac
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i Yes Can it be No
Mlxture S | vt i Pure S“qlzstance
Py e o5 ia p! - dudi Bale
Tdul _
PR
Is the composrtlon Can it be v
e Y e uniform? chemically decomposed?
Spuilaia cuS)il Ja SliiloosS LSS5 oSay Ja
Yes | psi l -l Ns° Yes No
Homogeneous Heterogeneous . psd 3
(s“ﬁ'n’.‘ftféﬁ) .ﬂ“‘!’i s % Compound Element
s bgtne | Lot e 8
(Jsi=xe) ¥
— Colloids
\: j Sl Au
SaltTv#ter ] Mk 3 Mud in water Water (Hzo) Gold (Au)
L e cle e elall 5 ubo clo )

61 A manufacturer needs a metal for a jet engine that is lightweight, exceptionally strong, and
. highly resistant to corrosion. According to the text, which element is best suited for this role?

JSGU ia Logling o oSl JSiin L_.,; (el Bda (S S U aal Gars ol auas Fliag
A Lead (Pb) B Silicon (Si) C Magnesium (Mg) | D Helium (He)
(Pb) sala i (Si) O 3Sadaal (Mg) 4 gacuiiall (He) psalaglt




Which of the following is a characteristic property of all elements?
§ paliadl paan] $jaa0 Agals sty QLA

J\

4 N X\ AY il '

A They can be B They consist of two c They cannot be D They always soften
physically or more types of broken down into gradually over a
separated into atoms chemically simpler substances wide range of
simpler bonded. by physical or temperatures.
commns. g i e chemicall fn'eans. b-w 5l Jid
ikl 54y Syl o el o ol sl (s il
o it A by b o ol 3 i

b )!. 'L".'L“"s *ht".‘)‘ J)h‘ J"‘ : .5)[,;“ QL‘))J o
o] Sligta laas o Kild

Which statement is entirely true regarding chemical compounds?

Salaassll OLS pally alady Lad Lol daaa WL Gyl u-‘ 4!

A’ A compound ¢an ) B A compound always | c A compound consists | D A compound
be easily separated maintains the exact of two or more consists of only
into elements by same properties as different elements one single type of
physical means the individual chemically bonded atom grouped
like filtering. elements that in fixed proportions. together,

Sl fad (K makelt i 9 Syl 63 o0l 10y
opalic i gy (7 :ﬁj“ ;:‘; / liad palinl ja 5l Syl o Jadh saly
il Gy wolia o bl ool il s A nagial
Qadill fia | e g b

When the elements Sodium (a highly reactive metal) and Chlorine (a toxic gas) chemically bond to
form table salt (a safe compound we eat), what happens to their properties?

(plas 1) slshlg (Jelail) uad 318) a 903 guall paic Jag i Lasic
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P"‘H‘@‘Lﬂﬂh‘

Ve

A  The compound
keeps the exact
same toxic and
reactive properties
of both elements.

o 16 i sl bl

Aeliil) g dalud) jailadll <
O paindl S Uilad Qi

7
B The compound takes
on entirely different
properties from the
individual elements
that make it up.
pailuad S jal) iy
Al A i) pualiall
Jgda (985
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C The properties blend

physically but can | ﬂ-—
beseparatedby & "
a simple filter. V
valladll  jia als
O oSy Lty 3

Gﬂ:‘)‘&“‘}! Lglad

D The elementsturn
immediately into a
colloid that settles
atthe bottom,

Al Lagh alinll Jgaii
EU B iy 598

How does a mixture fundamentally differ from a pure substance?

fA.RL) Balall o (sl

JShy o gliall Cifidy G

<
Mixtures can only °.;°

by intense
chemical
reactions.

Clsdi ol Y
el Y1 Jaullaal
Buak Ailass

,
B Mixtures are

composed of
substances that can

be separated by *
physical means. ‘
O i) (9
Lglad (Say 3l 5a
Al 3y

be broken down
J

7

Mixtures always
have a completely
uniform
composition
throughout.

Led Ladla sl
Lol 2 ga s i
Agal gan

‘ D Mixtures consist of

only one naturally
occurring element
from the periodic

table.
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Liquid paint is classified as a colloid. Which definition best describes a colloid?
bl JSiiy 59 4 huay iy 23 ) g8 Al e Jild) Ul Cideay

7

~

'A A homogeneous B A heterogeneous C A pure substance D A heterogeneous
mixture where mixture with * that can be g "~ mixture with
particles dissolve particles that decomposed by particles that
completely and eventually settle to dental X-rays. o ‘rv ! never settle.
cannot be seen. the bottom over

time. =
aiate Jagls N " O Al Bala ouilaia e hglia
_"’H & el owiladia 8 hglia by T :):” ? _)-_‘ e
Slasuad) 48 o gdd 3 jagh i e Adlaa dilasua JBS
{ bt B &t g e da.kl | 1.
Ay OSas Y Lala Ak TR OB sy Aal) A jEsy
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cloudy, but after sitting undisturbed for an hour, all the solid dirt particles sink to the

A student stirs a spoonful of sand and dirt into a glass of water. Initially, the water looks f — = =3
[
|

A8 sl plall gag dgtadl (A slall (e S (A 41y Jal) (a Aale & oy Gl o ghy

5 i —)
bottom. What type of mixture is this? _j wf;_, ‘
ﬂ S

Shgliall 1ia £ gile gl ) Adal) 4 59 Clagun asan o gii (AL Baal ol ol 058 4S5 ny (S0 5
s r = T (
A Homogeneous B Colloid C Suspension D Pure Compound
solution 3 ilaa ol S 5
=
%

1 hour

together in a bottle. After sitting on the counter for ten minutes, the herbs sink to the bottom

and the oil and vinegar completely separate into distinct layers. What type of mixture is this dressing?
Aslaj e Gllisly (JA A G g ik 05 A b bl duala alh 4oy

B Jaaa il 8 Lalad JAV g Cu 3l Juadiyg g ) Glie W) (e ghl (3B Jde daal Badaiall o 19S5 aay

A chef whips up a fresh batch of salad dressing by shaking vegetable oil, vinegar, and herbs

Thglaall Lia ¢ giLa
s N —Xi & R 857
A Hc;:nt?geneous B Colloid C Suspension D Pure Compound
solution S (laa A S
uilaia Jglaa :
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m Fog forms on a cool morning when tiny liquid water droplets remain suspended throughout the air.

The droplets are large enough to scatter light, making it difficult for drivers to see, but they are

light enough that they never settle or sink to the ground. Fog is best classified as which of the following?
2194 B Adlaa § s Adibu pla &l kb A Ladie 30 7l (A Gl (985
il o dmaa &350 Jaay Laa op gual) il S Lay § S il ) ¢ 9S5
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A Homogeneous B Colloid C Suspension D Pure Compound
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to be a uniform red liquid that does not settle on its own. However, the high-speed spinning forces the heavy

red blood cells to separate and pack tightly at the bottom of the tube, leaving a clear yellow plasma fluid at

the top. Based on this behavior, what type of mixture is whole blood?

Gy Y 13a ga saad Sl ath g (ol igall JB gz jUal) aadl e a3 g3 (638 e 3 da 5 3ga) adall Jlaad) 8 o glalall aadiny
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e Plasma (top)

(9 ) L

f- "~ White blood cells

= and platelets (middle)

= (lauus B) qitiually slaaad) pal LS

= Red blood cells (bottom)
(JaN ) #1paadl asll LNA

@ Medical personnel use laboratory centrifuges to spin tubes of fresh blood. Before spinning, the blood appears

e G High-speed
e Spnnng 5 > spinning ﬂ
R D Al e e Ol g0

Heterogeneous
mixture
puilada & hglia
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PHYSICAL PROPERTIES AND PHYSICAL CHANGES OF MATTER
dolel) AU judll Ol puiilly ASL juall yaslasdl

Homogeneous
A solution B
ouilada Jslaa

A physical property is a characteristic of matter that can be observed

and measured without changing the identity of that matter. Examples: :dlil
lgwlid g Lgalasdlo (Sas Bolall B diuo B Al sudl) dnolsdl g | @
= A1 3 P Maasinnd)] Obaerved! | . ’?"‘:‘:.m
Bolall Gl s gn sl 090 xwwuzuumu;;‘ﬂ,iw.ﬁ

The appearance of matter includes size, color, shape, texture, and volume,

pxadly pualally JSidlg Oallly paadl 3ol yglae Jodls

Size (paJl) Color (Osdl) Shape (JsaJ1) ‘ Texture (walall) Volume (p=x1)

0@ < 0L @/

e Other physical properties include state of matter, solubility, viscosity, melting point,

boiling point, and density. :
BUSIly Oluladl Aais .« jlgaasy] Aads Az 31 Al Bolell Al (o331 AdUudll Lallasd! Jadd

State of matter Solubility | Viscosity & Melting point Boiling point i Density
BWIAs LA 7 Lyl Sgai¥ dhais (] Olalill Alais | | LSy
\‘J) = L2 "_./”;1'; : e e @
The physical properties of a substance can change while its identity stays the same. e - £
oo LS lghga JIaS Laiw alall 400 juall pallasd] il O (Ses =
A physical change affects the form of a substance while keeping the same identity. ‘r L\‘ > 3 { B O =<
Aaggl) i e BlAs! ae Solall UK e 1582 (Sl seddl suiill = — -
= ;
Physical changes involve changes in the physical properties of a substance A -—) e %\4

and might involve energy changes.
Adlall L Ol il audals W9 dalall Al juall pallasd] 8 Ol puid ddl sudll Ol awadd




! For example [EE¥NIRyreomppts

When a solid melts, the particles gain kinetic

energy to overcome the attractions that hold

the particles in place.

48 o @8lbs Slaswad) CawidSS « doko aa ppal Lesic
q,&.g;wugnuauJuJ,.uhw

Freezing water changes the physical state,
shape, and volume of water but doesn’t
change its composition.
(dana g 4SS 40U a)) s i elall uiasd
(obeaSIl s 5 il Y (S

Heatmg iron changes its temperature and color

from silvery-gray to red and finally to white but

doesn’t change its identity.

.Umnll $abayll (ya diglg 45yl o daj0 pudy sl fadls
‘.Aa__,.b)u.ty Asdg uaa.aY|JJ|‘;.g )A.zilh’.ll

Q :

@

Physical weathering is a natural process that
e causes the rocks, minerals, and soil to
disintegrate without changing their identities.
Large rocks can split. In a stream, water
smooths rocks.
ssal) SIS ] g5 s Aulas (02 Al jual) 390l
878l jpiaall audS O Sas Lgusa judd (g8 4l palaally
asiaall aaail e elall Jasy gl

A chemical property is a characteristic of matter

that can be observed by producing one or more

new substances.

Lgidas Yo QS.AJ Baladl B ddo (8 Auliassdl Aol
Bajas )..Si gl baxlg dols o] 3a,b (e

Flammability is an example of a chemical property.

Other examples of chemical properties include

toxicity, acidity, corrosivity and reactivity.

AdlasS Aol le JUs ga (Jland¥ abd) Jlaidl
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freezmg RYWEN]

melting )u-a.«l

liquid (kL)
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Water smooths

Large rock The rock splits Sma!len: plef:u e focks
S SO0 8 yhuall pudis Srol glad y9iall aai ¢lall
i Examples of Chemical Properties auilasSIl jallasdl e dliel
Flammability Toxicity Acidity Corrosivity Reactivity
Jussy AL et Lsgandl Jstn Auletanl

A chemical change should occur to observe
a substance’s chemical properties.
AasSlal (SliasS S Soaoms o g

Boledd Liileansdt sailasd

Chemical changes produce new substances
with different identities.

By 390 il AudliauSl Ol yudt

Al Siliga Ol

Chemical changes involve changes in both
physical and chemical properties.

00 S (o Ol it JandlS sl Ol il
Aeiliansdl g Al s (il

Common Signs of a Chemical Change: Rapid release of
energy (heat or light), foaming/bubbling (gas production),
a distinct odor, or a dramatic color change.

ASUall gy @GMb) 1 Aliausdl yunill doilid) Siledadl (e
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i Heat i Light . Foaming/Bubbling | Distinct Odor " Dramatic Color
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SEPARATING MIXTURES bl Juad

o Filtration i3l

= Property Exploited:

Filter paper
Particle size. {2t 309)
Alatwall dualall
Olasanll paas

(€@ Distillation bl

+ Property Exploited:

Differences in boiling points.

[ TE-IN I IO EN ]

oldadl Sila s BT

Unlike evaporation,

distillation allows you

to save both tha liquid

and the solid, or separate

two liquids mixed together.

thadal) praas 1 yaduail e e

edeally ladl o JS Ghe Bl
e Splalione (ypbilu a5t

] e Magnetic Separation  wdsliaall Juadll

« Property Exploited:
Magnetic properties. D:;T.r;‘of ““\( .
Uiadl Spenladl (=it 2

Asabebidall adliasd) i

70

a Evaporation / Crystallization gLl / a5l

» Property Exploited:
Differences in boiling points.

————y

Aiksall duolall

Gl Sl sl Solid

Solution
(Usk=e)

(crystals)
(Slgk) wabe)

o Manual Sorting (594l 5,4l

* Property Exploited:
Density and physical appearance.

Alaiuall duolall
(ludll yglaally &Sl

A student is given a beaker containing a mixture of table salt and fine sand. Which sequence of
physical processes should the student perform to cleanly isolate the dry sand from the salt?

Aclill Jajllg aladall zela (ge Jasld o (g gio Uala) LulS callall e
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Use a magnet to pull out the sand, | Add water to dissolve the salt, Heat the dry mixture until

then boil the remaining salt. filter the mixture to catch the sand, the sand vaporizes, leaving

(o) E1,5Y Laalide aaiiud ol theem. the salt behind.
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1) Magnet —  2) Boil 1) Add water — 2)Filter — 3)Dry
publiasl) —  J122) plochai ) — miy2) — s 3)
5

J

Pour the mixture through
‘ a centrifuge until the salt
turns into an element.

G35 b g B Al sl
raie ) plall Jgady (A

fuaiia sleg b Jilu ) 3 850 Jgiad 03,55 b

u Filtration

Rusting is a chemical change.
PS5l 9 sl

Iron ch into a new sub

in humid air, iron oxide, or rust.

elged! A S Bole Ll sl Jeady

dasall gl ayasdl auS| gag il

Iron and iron oxide differ in

appearance and chemical

composition.

asandl anSly asasdl Calisg Iron Rust (Iron oxide)
tbaadl a3y selhall (B () (sl aesl) laall)

Distillation

Cooking is a chemical change.

’ a natural chemical change.

Plass S 9a el | 25 (oA AlianSI &y paill
Cooking changes the taste gt Plaass
and appearance of food. ‘ Ch | weathering ch ges

, the appearance and chem
séliag pab sphy ehall composition of rocks.
pladall i ek Aluay &y gl b b

addition, cooking changes spiall laadl cas L
:ednmkal composition For example, limestone, a carbonate
of food. rock, begins to change when it reacts

(gl 3 ) AdLeYL
pladall ilaaasdl oS ) ks

Which separatlon method relies speclflcally on heating a liquid solution to its boiling point,
capturing the escaping vapor, and cooling it back down into a liquid in a separate container?

caclaial) jlaall gas g (ASll A0 ) Jilus Jslana (b (o L daded

‘ . Magnetic Separation
(ablizall Jaill

Chemical weathering is

dalnd Al Juadl) ads 5k L
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‘ with the acid in rain,
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for AL e anldt B Loy o Uy S

Weathered limestone
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During a laboratory experiment, a mixture of iron filings and sulfur powder is spilled on a table.
What is the fastest physical way to separate the iron filings from the sulfur?

gl (e S S Ggmnunag dudaed) Bl (e Jaads aSiad] «aliseb) (B dgpad o)) gL
S S 56 sl 353 Juad Al jad Ay s el Le

m Dissolve the entire
mixture in water
and filter it.

Jalsily Byl Gl
Aady el plall

73 Which of the following is classified as a chemical property of a substance?

Heat the mixture
until the sulfur
undergoes
deposition.

‘ Pass a strong

magnet over the
mixture to attract
the iron filings.

Us? Lublias )
aad baladl g6
.LJ;“ 3.)\):'

Balal Auilias dals Ledl e cilual 40Ul il Lad) e gl

The temperature at
which a liquid boils

oA 3 el da g

The density of a
block of aluminum

Ora ALiS A3l
PERPPUY

The ability of a material

to catch fire and burn
JidN Ae Bala 3,38
BVl

Evaporate the mixture
until the iron filings
melt over a range of
temperatures.

Gaa dis aaal) Bal
Bl cla s e

The physical shape
and color of a solid
crystal
b aall sedaally Jedl)
Ao b el 0ty

yZ8 Why can a homogeneous mixture of salt dissolved in water be separated by evaporation, but
a pure compound like water (H20) cannot be separated into hydrogen and oxygen gas by boiling it?

(H20) clall Jin &5 CSye Juad San ¥ 5Sg puadlls clalll 8 Gldall plall (e uiladie Jaads Lad (Say 130l
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substances with a high
viscosity.
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Evaporation only works on

Ssall e bl Jaxs puisl
ASSaD Sas Y9 i elall
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Water is an element and

cannot be broken down
by any physical or
chemical means.
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75 Which scenario represents a physical change?
Sllyd 15085 Jiay &0 Sl gy sliaadl (so s

[ n An iron nail rusting
after being left out

in the rain.

Sazds jlavs laa [/

Crushing an
aluminum soda
can into a flat
shape.

ligo dde @

A mixture is combined
physically and can be
separated by physical
changes; a compound is
chemically bonded and
requires chemical means
to separate.

(sla + zla) bads
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burning down into
a pile of ash.
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(H20) S 30
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Liquid crystals inside
the saltwater prevent
the salt from boiling
away.
Jala aliludl oty eldl
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A silver coin
tarnishing and
turning black over
time.

sl N Lelsais

-




A student observes a chemical reaction where two clear liquids are mixed, and the beaker
immediately begins bubbling rapidly and feels hot to the touch. What do these signs indicate?

foladladl sda Hudl 13la

77

m A physical change —
is occurring because |
the states of matter ]
are melting. =

=

+
oY Slpd i Sasd c

sl 3alall SVl iy
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The liquids are forming
an amorphous solid with
a fixed volume.
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A chemical change

is occurring, resulting

in the creation of a  (
new substance. )
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02855 ) 50 Las

DSasaas dule

78 How does a chemical change fundamentally differ from a physical change?
S bapuddl Sudill e eulead SO SSlaaaSI) Luail) CAlid, (A

A physical change
creates a new state of
matter, while a chemical
change does not.
Bl il il
Ldn Balall Sauaa Ala
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79

A chemical change alters

the actual identity of the

substance, forming something

completely new,

while a physical change

does not.

Buadall Rapgll iy ileasSI juiil|
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Physical changes can only
happen in pure elements,
while chemical changes
happen in solutions,
S o GSe Akl Siluadd)
Ll cAidl ealiall b ladd
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Which of the following everyday kitchen scenarios represents a
chemical change rather than a physical change?
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Meliting a stick of
butter in a frying

pan over low heat

Saa) anlad aild)
e 3ae i

adiie 5l Ao e

Dissolving a spoonful

of instant coffee ”
- =
[ j?\‘\
L /

water
Glaua e ddale @it}
Glag il Ansye 3pgall

granules into hot
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LAW OF CONSERVATION OF MASS

Baking a mixture of
flour, sugar, and eggs
in the oven to
form a cake
Gadadl e daals s
Gl B ety Sl
ASaS e Jgeaall #

BEFORE REACTION
Jetazy )3

The mixture has turned
into a pure element
that cannot be
decomposed. <>
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® The law of conservation of mass states that the mass of
the substances before a chemical change equals the
mass of the substances after a chemical change.

oSSl puat) b shealt LS G e ALCH Bis HolE e

- heaS i) s slgedt ALS (5 glus

@® In combustion reactions, gas can escape into the air.
Since the gas formed was not collected, the products’
mass seems less. But, the total products’ mass does
not violate the law of conservation of mass.

2H, + 0,
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Chemical changes are
always caused by magnets,
while physical changes
are caused by
Pascal's principle.
Lgaanad Ladls daileasS) &) uaddl
Spuadll Lan oladaliagd)
L 2adlaadl %1

Crushing a cube of
white sugar into
fine powder using
a mallet

Sl (e anSe B
(el Gama I sl
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AFTER REACTION
Jelaadh azy

2H,0

The total mass before the reaction equals the total mass after the reaction.
L Je LA amy AUSTY QLSS (g gl Jeland) B SO ALSH

‘CxHy +0, — CO, + H,0 + energy |

(heat & light)
a3l
(s9423 3,1,>)
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COMBUSTION REACTION
3l Jelas

In a closed system where all products are collected, the total mass of reactants equals the total mass of products.
gl 2SI AL Cidlelazal) A AT (g glud ilgil! auan pan @Xs Cus Blae pllad 3

| REACTANTS (wseis) C,H, +0,| = [ PRODUCTS (s CO, + H,0 + energy |




If the total mass of the reactants before the experiment is exactly 25 g,
what will the total mass of the products be after the reaction concludes?

Lald BUEY! S 2l B9 JBI3 (PlasS JeldS pr iy il pld
SJelinll gl ay uitgall SISO ALSTH (3980 Lab (Lol aa 25 (golud Appmdll b Celidall A4S0 ALK OIS 13)

m A student triggers a chemical reaction inside a completely sealed glass flask.

N\ - ~ - - r

/ 125¢g B ¢ G 50 g BiD)

a> 125 ) p> 25 ‘ a> 50 [ |
m Table salt or NaCl is produced by the following chemical reaction:
: S Plassdl Jeladll IS (s (NaCl) pgaageall 25918 9l pladall ls (9800
Cl; + 2Na — 2NaC(Cl Calculate the amount of added Na .
4.04g+ 7?7 - 6.62¢g Adladl (Na) pgageall uaS s
lu 125g B ¢ @ 285¢ (@ 258
' a>12.5 ) p> 25 | | > 2.85 . a> 2.58
m Table salt or NaCl is produced by the following ch;mical reaction:
t A Plaasd) Jelial) I3 e (NaCl) pgaageall dyslS of alalall ple (9SG
2H, + Oy — 2H,0 Calculate the amount of H,0 formed
202g+16.00g — ??g 39Sl (Hy0) elall dsaS |
" 3 1802g | [ 2004¢g @ 2858 | 15201g |
s> 18.02 , a> 20.04 a> 2.85 Wl a> 15.201

[ FossIL FUELS

e Fossil fuels are non-renewable energy sources formed over hundreds of millions of years
from the deeply buried remains of ancient plants and marine organisms. Under intense
geological heat and pressure, these organic materials transformed into energy-rich hydrocarbons.
&yl OLSISI g Sl Lls (o Guiwadl (3o Gasdhall Silis ($a0 Ll ()9S Baaie sué Wb jolas 9o ($y5a> Y1 298]l
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® Nonrenewable resources are natural materials that we use faster than they can be replaced or replenished.
Laasasd gl Ledladiw! (Sas Leo ST de s Lgoaiius danudo 3lge Lo doaxdiall jue ol gall

o] Coal: Formed primarily O Petroleum o Natural Gas: Primarily
from ancient swamp vegetation, (Crude Oil): A liquid A composed of methane (CHy),
coal is a solid sedimentary hydrocarbon formed from i natural gas is found
rock. It is highly carbon- ancient marine microorganisms. underground trapped in rock
intensive and primarily C} It is extracted through drilling formations, often alongside

petroleum. It is used for

burned to generate electricity i
electricity generation,

in thermal power plants.

and refined into transport
fuels (gasoline, diesel, jet fuel)

) and petrochemicals used to industrial heating, and
OBl e ‘:,.uL.ui JSy 9SG taxall make plastics. residential cooking.
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OIL DRILLING CRUDE OIL ANCIENT ORGANISMS COAL BURNING
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RENEWABLE ENERGY SOURCES

’ Renewable resources are replaced by natural processes faster than humans can use them.
Agaladiod ydill (Sas Laa uSi A jeuy Aaauhall Cilalaal) Ao gy Wbasaas al b 3 ) o (& Baaaiall 5 ) gall

i E, Solar Energy: Captures electromagnetic radiation from the Sun.

It can be converted directly into electricity using Photovoltaic (PV) cells solar
(where sunlight excites electrons in silicon layers to generate an P
electrical current) or captured as heat using solar thermal systems. 43l
uadd] (o peundaliza g ;g SH & ladi adlll duadl) 43k - =1y
Ouadidl ¢ g Sha e (PV) Al g 3¢S LiMa aladiuly sl sgS ) 5 silas Lgbigad (Say -
% ey Aalasl plaaciuls 3 ) 58 Jaaill gl (Al eSS JLa aad ol o aSuluadt kil 8 Ll g 53V

Wind Energy: Uses the kinetic energy of moving air currents—driven by | wind
the uneven heating of Earth’s atmosphere by the Sun-—to physically rotate ‘
aerodynamic turbine blades, directly spinning an internal electrical generator. th_h |

é?w\gwumgp@wcg,u@s,g‘uutem:quI&Lh C'—UJ‘
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flowing downward through a dam. The rushing water spins a hydro-turbine hydroelectric
to generate massive baseload electricity. st

e e Jaadt ) @haiall plall Falal) A3l iét.h.n Oa Sl :i‘a._.:.l_..”,gs;\ EBA] f\_\.‘al.a3 <t
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Geothermal Energy: Extracts heat from deep within the Earth’s crust,

e Hydroelectric Power: Harnesses the gravitational potential energy of water

originating from the planet’s formation and the radioactive decay of minerals. geothermal
This underground steam or hot water is piped to the surface to drive power % 2
plant turbines. Ay ) sad) 4Bl
OS5 e Aadlill (oY1 588 (Blact (e Byladl £ a0 148 gal) 4 ) jal) ABUl) ih gal)
s ol O GALL slall g1 AL aud ads  Galaall e ladi) (1S3l g S o<
#LgSI A of Al o3 illiae Gl 5 93 Juiadal mdasad

Biomass: Utilizes organic material from recently living plants and waste

(such as wood, agricultural crops, and organic municipal garbage). It can be biomass
burned directly for heat or chemically converted into biofuels like ethanol =
and biodiesel. . y = 4Ly

A (Jia) adsandt ddaadlg CHBLA e Ay gunnll 31 gall aadiius 1dy gandl ALK =
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ELECTRICITY FROM FOSSIL FUEL

Coal (a fossil fuel) is burned in a power plant to heat water, produce steam, spin a turbine, and generate electricity.
SLogSh Algig (Ga gt JadSy LA Elal)g ielal) Guiil oL jgSh A g8 ddasa B (s sdal 248 5) aadll (5 a)

‘ @ Coal is burned in the boiler.

stack transformer The heat turns water
Ad3ae into steam.
precipitator transmission DR g aadl) §5a0
Clasaal) Caa ya lines slall @l aaY! 518 Jgaii
\ il ko glad A

steam —_———————
JL"" genérator @ The steam turns the turbine.

turbine Ol A s

‘ @ The turbine spins the
generator.

A A5l G50 i

intake - —
pipe The generator produces
gl electricity.

i Al e el M gall Mg

. @ The transformer increases
the voltage and sends

cool water

condensed b sla electricity through
_steam transmission lines to
“ailsie LAy pumping station homes and businesses.

fuda dasa f cagall i sl Jgaall 28 5
Bghi e ol Sl Ju iy

Sty J A A JA
The steam is cooled in the cooling tower and turns back into water. The water is pumped back to the plant and used again.
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COMBUSTION STAGE
Blyi>Yl dl> e
Chemical potential energy is converted

to thermal energy through the
combustion of fossil fuel.

About 40% of the original chemical
potential energy is lost during

0

STEAM STAGE
Hadl d> e

The thermal energy heats water that

turns into steam.

About 10% of the energy is lost as the
thermal energy heats the water to steam.

-

(3]

TURBINE STAGE
Omogill dl> ye
The steam is pressurized and moved

to a turbine. The steam spins blades
located in the turbine.

About 25% of the energy is lost as the
turbine converts thermal energy

This stage is 90% efficient.
S ) Jaaid slall Aol el d3Ual (duad
slall Guduus $LSi A8Ll e 10% (ls> a8dy
S A Jaaid.
.90% duuais AJLad Al yall 220

combustion.
This stage is 60% efficient.

into mechanical energy.
This stage is 75% efficient.
Ol G pdang Sl dakua)
O9adl (o8 Baga geadl DAL sagats L) agds
Q8L Jugas Ade A3Uall e 25% (s> Akl
Al Al I Al

precipitator

lagadl o e
5

turbine .75% sl ALl Al yall 02
turbine generator
Omg SHyeS algs
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GENERATOR STAGE e POWER LINES STAGE
ik 3¢Sl Algall dl>ye Jaidl bghs dl>je
The blades in the turbine spin transformer The electrical current is sent transformer
a generator to create an along power lines to provide

LS Jana
- electricity to homes and

w businesses.

About 10% of the energy is

lost as the electricity travels

through the power lines.

This stage is 90% efficient.

Jill bglas e ilgSd )\-‘--" Joish
WS pallg Jliall sl gl 58 gal
JUish £l A8Ual (e 10% (Jlg> Addl
Jaddl bglas jus el gSdl
.90% Apiy allad dla pall 028

electrical current.

About 5% of the energy is lost
as the generator converts
mechanical energy

into electricity.

This stage is 95% efficient,
Ll g 1390 O ppill Slpids 233
el gy
Jagnd die dilall (e 5% g adad
LAl S ) AasuilSall dSUal)
195% Faaads dlad Al el 030

generator

From the energy in fossil fuels to electricity in your home, energy is lost at each stage, but the system is designed
to be as efficient as possible.
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Which statement correctly describes the difference between nonrenewable and renewable energy
resources? .
S’SJJ_‘_h:lA.“ J_)l".“, 3.5.::-.1;.!\ ):\5 aalkl) JJ‘}A O \3‘)"" T JSA.:AJ fuad SJL.IC- 61
Fy Nonrenewable ' Nonrenewable resources ) C Renewable resources ‘ Nonrenewable resources
resources produce are consumed faster than can only be separated do not lose any energy
plasma, while they can be replaced, using intense chemical when they undergo

whereas renewable
resources are replenished
faster than they are used.
Slgild doaaiall jue 3 5lgall
(Aunygad Say Lae S de ey
3335 sasadall 3 )lsall Lais

B | we

renewable resources
produce liquid crystals.
Saaaiall jug a5lgall
3)lgall Laday Lo 3D i35
Al ol jels 2855 Baaadall

O

filtration methods.
Ledbad Sas ¥ sosadiall 3l sal!

et 5 3k aluaiuly ¥)

combustion.
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Plasma Liquid crystals Consumed faster Replenished faster
Lok Alile wlysly than replaced y than used
! 3 81 de oy lgins ST de s 3308
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During the very first stage of electricity generation in a thermal power plant (the Combustion Stage),
what specific energy transformation occurs?

Samy (A1 ABUall e oull Joaidl Lo «(BLASY) s ya) &yl A3l Aasma b olypgSIl 3algd 3 Js¥) Als all IS

Gravitational potential
energy is transformed
into chemical bonds.
LS SISaall Blall Jgais Liladl guasll A3l Jsais
hes ok Ailian Ly, I

N -3 - & BN

Chemical potential
energy is converted
into thermal energy.

Thermal energy is
converted directly
into mechanical
energy.

Al el dslall Jaaas
aGla ) 5580

-

Mechanical energy is

transformed into an C

electrical current.

Alies | gng a8l (gais
Al dila )

Which stage in the process of generating electricity from fossil fuels converts thermal energy into
mechanical energy by using high—-pressure steam to spin blades?
Tl pagail il e sl alasduls L8ule Al ) &350 AUl (355 (S 9daY | 258s)l (e oliseSll sulgs
: i Power Lines stage

Turbine stage
Jail baglas dla ye
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Generator stage

Steam stage
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According to the efficiency metrics provided in the textbook, which stage
of a fossil fuel power plant is the most efficient (loses the least percentage
of energy)?
Jaxd il d8Uall dana Jalye (pe dla ja s (paidl QLS 46 598 3all 5oUSI uulial 1y
§(ABUall (pa 4 gie ducad JB 4845) 3eliS LASYI B 5 0da Y o giell
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[ X ~
Combustion Generator C Turbine (E Power Lines
stage stage stage stage

ala A ala, ) dla A
é‘ )333” Re| 3.«.“ 3

\ X = 2 P A

s¥4 What type of energy conversion takes place inside the generator during,
the fourth stage of the electrical production process?

Soly,gSdl L) dulac (e dayldl Al pall UGS wlgall Jabs Eaay 3l dABUall Jigas £ o3 Ls
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Chemical potential ' Mechanical energy C Electrical currents ' Light waves are

energy turns into from spinning blades are converted back absorbed to prevent

mechanical energy. is converted into into thermal steam. a chemical change.

g g1l Ao J g3 electrical current. dasly et Sl Ll ?""’ a2 guall Sl gall sadad |
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e ENERGY SOURCES AND THE ENVIRONMENT Human Population over Time

alls A3 j3las ol e (6 il OISl sluiad
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e A population is the number of i 9'22';‘:?"
individuals of a species in a - C k9.2
given area. il 2050
4 ) g 4 84 6.8 billion
31,81 sue ga IS suall 22 . 2010
" T : & { 68
Badxs dalkaia L_; e &34.‘ § g 6 - 2010
21s
e As the population increases, § . g 3 r;ng:n
humans will need more resources. § 3 P S —— 1 ?;I:i:n ke 3
The human population is e 1700 Wi
. . . I
at risk of depleting resources. 2 09;17‘05;’0 1810
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e A pollutant is a substance that causes harm or damage

to organisms or the environment.

Adall o daad) GULSH 1) yual gl 1) s e Bale g8 Ei'glal)

e Land Pollution

AN S

— : . ~

(o Agricultura:
:‘-9‘_):).“
Several chemicals are used in agriculture.
Fertilizers and pesticides contain harmful chemicals.

Al 8 Anliassi ol gall (ra dgasdt asdid

e L dndl Glasall g Baawy) s sial
o_)l.u: diliassS Sl ga
. Farmers used to tlll the soil.
A S G seadian (os el OIS
e Soil tile removes plant roots and
causes soil erosion.
GULA Heaa A I Ll &iya (s3%5
A al JSB g
e A few centimeters of topsonl are lost
every year by soil erosion.
Gandadl 4,80 e Ol Saniiw Bas A5
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e Deforestation:
cslalad) )3

Forests cover almost one-fourth of the land on Earth.
Humans remove forests to grow crops and graze.
Deforestation destroys natural habitats and affects
plants and animals.
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Cuttlng trees affects the water cycle by decreasmg
the amount of water that evaporates from tree leaves.
So there is less rainfall.
elall 4saS Julas (Basbo e sladl 3,90 O slad¥l alad i,
oUae¥l dpas Ja3 UM L landll (Bl ,el (e LA A

Some plants are important for medlcme development
All plants are important for removing carbon dioxide
from the atmosphere.
gl okl alage GlLAl Lasy
(sl L) e (g8l s U U Lags SULL gaas
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e Urban Development
We build urban areas to fulfill the demands
of the growing population.
& yian| duazi]
-OlRell Gl Olzlasl duld & paxdl Gblall s

@ Roads and paved surfaces damage natural land.
Agmadall Lol el Bussell plawly (@ k)
e Paved roads cannot absorb water as
quickly as natural land.
gsgdall Gaolydl Jie dcyuwy elall paiad ¥ Sasmall @ shll

Road pavement can increase the risk of flood
damage and reduce the amount of groundwater.
Oblawdll ol sas oo Gxlall Chuoy agi of oS
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e Waste
As the population grows, greater waste is produced.
Sbtad)
Obladl g wasell Zlo] e (Ol vas 80L) 7o

@ Wastes are disposed of in landfills or thrown into
the environment.
Al U lajlal] of wlSall s olladl o palsidl ey
® Garbage releases poisonous chemicals and other
hazardous waste into the environment.
Al B (6,3 Byas Dby dalw duleasS slge doladll Glinj

Hazardous waste is waste that can cause diseases
to living organisms or can catch fire easily.
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o WATER POLLUTION oliall & gls

Industrial Runoff
s lall Sladiall iy pead

Burning fuel

Oil and Gas
Sladl g Jadddl

Human Waste
Ty il

How does the document specifically define hazardous waste?
$IAuaad 5 ydasdl uLaLn.dl Adiaall 82l LauS

Waste that
consists entirely of
elements from
the periodic table.
Jalslly (5555 Gllis
Jsandl (a sualic Ga
.g; ) _’A.“
PERIODIC TABLE OF ELEMENTS

FpEREc=
i!i?ﬂ

Solid sedimentary
rock that forms
slowly over
hundreds of
millions of years.

lo A ) ygoua
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Combustion, steam
generation, turbine
spinning, and
power lines.

gl ades ¢ 3 )
Ly»s el aall Gl
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Pmbns, neutrons,
electrons, and
quarks.
lig gaid) (b g gyl
il 1980 g el g ISV

Waste material
that can cause
diseases to living
organisms or can
catch fire easily.
cad ol San Ll dlga
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Industrial runoff, human
waste, agriculture, and
construction sites/mines.
cgeliall adadl Gl ol
As 3 i paad il
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Forests cover approximately one-fourth of the land on Earth. Aside from regulating the water cycle,
why are all forest plants considered globally important to the atmosphere?

£

Liquid trash that
exhibits an
incredibly low
resistance to
flowing.

daglia ygdad Al dalad

What are the four major sources that contribute directly to Water Pollution?
vaLu.n ._.,.L.q.n Salia JSGy ablud Al Agaasi ) Ang 1Y) jalaal) Pl L

Deforestation, urb;n
development, landfills,
and soil tilling.
ssand! jghall cliladl a3
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They increase
the thickness of
the atmospheric
electron cloud.
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It can easily catch fire
or cause severe
diseases to living
organisms.
EA I Jaiis ol ‘_)S.A-\
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They are responsible
for absorbing carbon
dioxide gas from
the atmosphere.
e pelalial ‘_,3 ML-M.I
Os 09X -LA—ulSi u—ll.l

They convert harmful
industrial runoff into

solid sedimentary coal.
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What specific hazard is associated with hazardous waste?

5 1)) LAl g sall sasall ydalll Ls

It turns directly into

an element when
exposed to high-voltage
power lines.

gt L,H o)aLa.A Je=xis

It lacks a uniform
composition and
undergoes rapid
crystallization.

A>ge S ) AL
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They lower the overall
fluid viscosity of
regional rainfall.

AASII 293001 JIES
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It decreases the risk of
flash flood damage by
sealing natural soil.
SUladll )l el Jas e JE&
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How does the large-scale cutting down of trees (deforestation) impact the global water cycle?
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It increases the
overall amount of
groundwater by
forcing rain
underground.
Gaas laa) e m
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( It triggers rapid
condensation inside
the local electron
clouds.
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It decreases the
amount of water
evaporating from tree

leaves, resulting in less

regional rainfall.
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It causes rivers to
reverse their flow
direction due to
Pascal's principle.
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Why does constructing paved roads and concrete surfaces during urban development
significantly increase the risk of localized flood damage?
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Paved roads act
as chemical
catalysts that
generate water
molecules.
Sasmall 3 all Jaad
T AilianS ) jhaas
slall Sl

Paved surfaces
cannot absorb
water as quickly as ‘
natural land can.
oaial ¥ Sagall g
o J.Yl Jie de pus plall
Aanlal)
NATURAL LAND

PAVED SURFACE

Paved roads
increase the
gravitational
potential energy
of the combustion
stage.
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Pavement forces
water to transform
into an ionized
plasma state.
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Which scientific term describes the total number of individuals

of a particular species living within a given geographic area?
SBaaas 48| e ddlaia JAla Oy odumy (una gl al,8% gJLa.ayl danll Chay yale mllaas 9"
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B Reactant

Jeldia

. Populatlon

R L3

E Pollutant

What is a direct environmental consequence of agriculture?
fhe )5l 5 pdilia Al dauis & La

It locks carbon
dioxide permanently
into the crystalline
structure of the
earth.
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It removes plant roots
and causes the loss of
several centimeters of
topsoil every year
through erosion.
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It increases the

viscosity of the local

groundwater tables.
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It converts

( m nonrenewable

\ energy resources
directly into biomass.
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16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
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31. C 46. A 61. C 76. B
32. B 47. B 62. C 77. No
33. B 48. B 63. C 78. C
34. B 49. A 64. B 79. B
35. B 50. D 65. B 80. C
36. C 51. B 66. D 81. B
37. C 52. C 67. C 82. D
38. B 53. C 68. C 83. A
39. C 54. B 69. B 84. B
40. C 55. B 70. D 85. C
41. A 56. B 71. B 86. C
42. B 57. D 72. B 87. B
43. D 58. B 73. C 88. B
44, B 59. A 74. C 89. B
45. A 60. B 75. C 90. C

Best of Luck
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