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t change from one place to another
States of Matter

£
Materials are classified according to their

physical state into three common states

- Solid- Liquid - Gaseous -

LPropertieS of Matter I

The properties of matter vary depending on their physical states,
1-The shape and ability to flow |

States and of Matter

Solid Liquid Gaseous
They do not flow and do not | Flow and change shape| Flow and change shape
change shape; they remain in | they take the shape of | they take the shape of
a fixed, definite shape .their container .their container

Wood- Iron Water- Oil Air -Oxygen
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:We conclude from the above that

Solids do not change shape when moved from one place to another

AT ) S e Ll tie IS ety Y - Aball o) 5l

Liquids and gases have the ability to flow, and their shape changes depending on
the shape of their container

Agind A ele o) JSE) s LISty g ¢ i) e 5 jally atai ol Slall 5 Ji) gl -

Therefore, liquids and gases are classified into one group known as fluids

2 sall s (o yeliBaa) 5 e sana (pann < 5Ll g il sud) Catual (I3 -

Fluids

als that have the ability to flow and take the shape of their container.
e Al A glall UK a5 sl e 50l Ll 3l ol sall 250 al)

Flow 1The ability of fluids to flow easily
Woeanr ol e Ji) guall 5508 i)

Liquids vary in their ability to flow according to their viscosity *

When flow occurs, the volume of the liquid does not change, while the volume *
.0f the gas does

G.R. Why is the movement of sand not considered flow?
Because sand is not a fluid, and the transfer of the particles
that make it up from one place to another does not change
the shape of the grains

ey Jo Nl 4S a Luf Y B 2 ,

Adls J3 83 Y JAY G (e 4y e JEE1 s Sl al Je )l oY

G.R. The flow rate of sand differs from the flow rate of water |
Because the viscosity of honey is greater than that of water,

and the ability to flow is transferred with increasing viscosity
lall (3835 Jana e Jall (3805 Jane aling ) =

7>

Water H'oney. .
low viscosity ~ High viscosity

{

Ao 0105 g 58 Lo 45,58 i oLl om0 o S ol By 31 09 @
2- Volume and compressibility | ;\‘y}

When the pistons of three syringes, whose nozzles are sealed with a stopper, are .
.pressed, they contain equal volumes of different materials

piston

syring

—water ———arr

| fine _
o= sand

plug

Mr  Alifaz.N.Tadrous
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Solid Liquid Gaseous
fine sand Water Air
have a fixed shape, it take the shape of the | can flow and change shape

Incompressible and their | Incompressible and their Compressed and their
volume does not change. | volume does not change| volume decreases to take

The volume remains The volume remains the volume of the container
.constant .constant containing them
leana g chalca™ ALl e [ Y lgaaa g chlaa®™U Al jud | e leaas g cdalecai™I 4108
G.\U‘_,’A.\ge»l\ ):\LU\}[ Cu\_a@.\:zegl\ Lt Xt ,ng\aj\ ;U\X.\e»ﬁu

\ v

syringe

sand

plug
We conclude from the above that

-Solids and liquids have a fixed (definite) volume, and both are incompressible

-Gaseous substances do not have a fixed volume and are compressible
LlaiDU AL 5 il aas Ll Gl 2 3lal) ol gall - Jalacai™U 8 e Laa IS5 ¢(22a0) Gl aaa Led AL 5 dobiall 3l gal) -0l i

Compressibility

The ability to reduce the volume of gases when the pressure exerted on them

increases -
lale a8) 1) Jazazall 304 ) die <l Jlall pas JulE e 5 508l Jalacaty) 4,10

3- Diffusion Property 2

|D|ffu3|on rThe movement of particles of matter from an
area where their concentration is high to

. . . . Potassium permanganate
another area where their concentration is low == inWate
i b La 38 5 0550 5 Al A 1) Gk yo Lo Lo 38 5 555 At (g Balall iy o i |

| f\‘;
£ ?3%;3’3'.3‘:% s |
Low Transfer of particles End of the diffusion
concentration concentratior process \lifaz.N.Tadrous

First Representation of the diffusion process 6959- 01222978682
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-

D|ffu5|on occurs in
Very slow such as Medium speed such as Very fast such as

Diffusion of dye ina lefu5|on of potassmm lefusmn of bromine
sponge permanganate in water vapors in air

Diffusion occurs very quickly in gases, at an average speed in liquids, and

very slowly in solids
Alall JUA\‘;J,}M edayg s&\y;ﬂ\@&u}h@ﬂj “_a\JLd\‘_gU.\.\SZ\.ch Dl dhasg

I TR [T (T

Changes shape | Does not change Changes shape Changes shape
with a change [ shape (its shape is | takes the shape of | takes the shape of
in its container | fixed and definite its container its container

Ability to Flow | Non-flow-able Flow-able, Flow-able
depending on its
Viscosity

Compressible | Incompressible Incompressible Compressible

Changes the Does not change Does not change | Changes shape
volume by volume (its volume [ volume (its (takes the shape of
Compressible | is fixed and definite | volume is fixed its container

and definite

speed through w Average velocity Very fast
it

From Figure (6) Which of the following expresses what happened inside the bottle
A) Compression of air | = :

.B) Diffusion of air
.C) Increase in air volume S |
.D) Flow of air — }-

First term g ﬁ E .gﬂw| 01005136959 01222978682
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Particles of matter are monatomic or polyatomlc molecules
LAl Baamtia o Apalad iy e o Slapaall

A polyatomic moleculec ju s ¢ s 3l ;
Consists of two or more atoms linked together by chemical bonds e—=5%,

AluasS Tyl 5 5 Lpazmny A ye ST 5f 0553 (e 0 5S3 _ .
B s Ammonia gas diffuses faster than
dsopen  CoftoR (1) | hydrogen chloride gas
l\»Iglstened with HCI agd. from | Because their meeting point is near the
which hydrogen chloride gas cotton
Cotton (2) Moistsx The mass _of the hydrogen ct_tlorlgle _
with ammonia solution, s T molecule is greater because its diffusion rate
from which ammonia White cloud < 1s slower

gas

The particle model of matterssadl awall #3 sai

Any substance consists of very. small unlts called partlcles

\bs

Particles of solid matter Particles of liquid matter Particles of gaseous matter

=4

Assumptions of the Particle Theory of Matters:d tueli i s a2

1) Matter is made up of partlcles SO small that they
cannot be seen with the naked eye

Banall Gl A Y 138 8 e Cllagua (e salall (S35 (1

2) Particles of the same substance are identical, and
their type differs from one substance to another
AT Bl (e Lo 5 ity 5 Aiiaie Lgud Balal) Slasan (2

3) There are attractive forces between the particles of matter, and the partlcles store
potential energy due to the attractive forces between them

A A s 23alS 8 Cilapeanll 533 5 alall Cilasan (e 3 5 B 2253 (3

4) There are environmental distances between the particles of matter that vary
depending on their physical state

Al el Leills CaEAL 3alall Chlasea (g Al Cilalial) Calias (4

5) The particles that make up matter have kinetic energy, as they are in a state of
continuous motion in straight lines.

Lagiiine o ghad 85 yaiie 45 ja Alla 8 LY (S ja A8Ua salall Cilapn elliai (5

6) The method and speed of the particles' motion depending on the state of the matter
okl Al (DAL Cilapunll 48 ja Aoy g 48y yha (BNAS6

: > 4 b Mr  Alifaz.N.Tadrous
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Interpretation of the Propertles of the States of Matter

™ 1 1™ L ~ _1:- 1

Behavior and Properties of SO|IdS‘\-.IL45‘ 3 gall ailiad 5 ol sl

The attraction forces between the | The particles of a solid are tightly bound

particles are very strong together and have a fixed shape and do
not flow

e 5l JSG Wl (505 (s Lgndany i e doliall Balall ilagus
D 48

AT gal 3a I JEEY) (53 Lo a (o Sbasma ) Siad [[135 e s 58 Bl saldll P L)
G.R. Solids have a definite shape and volume

Because the attractive forces between their particles are very strong and the
distances between them are very small

Behavior and Properties of liguidatilul af sdl (ailiad 5 & 4l

:3 Liquid matter

@,

, o AI ‘“ -
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The attractive forces between the A liquid has no fixed shape and is able to flow,
particles are relatively weak but taking the shape of its container
sufficient to hold them together
LeSaslail A IS LT 5 Lppasi Adgeain lagusall (g o) (5 8 Sy 0S5 38T g ClausiDU AL )55 il IS5 L pad AL 30l
Lol s slad)

The distances between the particles are | A liquid has a definite volume and is
relatively large incompressible

Lot 350K Oilasad) o dninll chldlod) LoDl ALE je () 5Sy 2as aaa Lol ABLL) 32l

The particles move relatively freely in Diffusion through a liquid occurs at an average
their container speed

L@Jd}&\chy\‘_gm%‘)&&w\ﬂ)ﬁ m_g“u%)uu}&dau\aiu\dh‘)ulY\

.G.R. Liquids have an indefinite shape and a definite volume
Because the attractive forces between their particles are relatively weak and the

.distances between their particles are relatively large
Adaaaaa g Culd ye JSG L AL o) sall € Jle
s 508 Lgloguan (0 il el 5 Ui diimm Lgilapuan G 3l (5 58 (Y

Behavior and Properties of gaseous djtall i) gall paibas g & s

Gaseous matter

Cause Rasion
The forces of attraction between the A gaseous substance has no fixed shape and is
.Jparticles are very weak able to flow, taking the shape of its container

Jaa dds Glasall g @3lall 5 8 21 S5 28l 5 QLD AL (550 5 il JSS gl G 2 511 300
L s sla)

The distances between the particles are J| A gaseous substance has no fixed volume, is
.very large .compressible, - takes the shape of its container

Jan 50 Cilasaad) (o duial) il IS5 22l g Ll ALIE () o5 5 gl ana Ll ud 45 5l 50l

The particles move randomly and Diffusion through a gaseous substance is very
freely in all directions rapid

E&@hbmﬁju\}:@@)ﬁ&w\dﬂ \h@yuj&@)\.d\mw\d%)my‘
s_ahsb.fi\
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G.R. .Gaseous substances have no definite shape or volume
O a5l UK Ll G B 51 31 pall € Jle
Because the forces of attraction between their particles are very weak, and the

.distances between them are very large
s 5 e Bl el el Admaa Lglaman G 3l 6 8 Y

Compression of gases reduces the
distances between their particles, which
leads to a decrease in the volume of the gas,
without changing the size of the particles

Brownian Motionas i is

Brownian Motion:
Random movement in all directions of relatively large particles suspended in a

fluid as a result of their continuous collision with the particles of the fluid
Sl e g paiesal) Ladbiail A i gl (8 Aalaall Ly 5 S iy Sall ClALAIY) aen 8 400 siial) 48 jal) 4y 5) 5ll 48

Its Discovery

In 1827, the scientist Brown discovered that pollen
grains suspended in water are in a state of continuous
random motion in all directions. This motion was

.named Brownian motion after the scientist Brown
Al 3 0S5 celal b Adleall ZUl Gsan o) 1827 ale (y5) s alladl ol Ledlis)
() A A 5) 5l AS adl AS jall 038 e s ClALIY) mas (85 jainns 4] sl S ja
Ol plladl

Its Cause

Collision between the particles of a liquid or gas and the
relatively large particles present in it, such as pollen
grains in water or dust in the air, which leads to the
random movement of the pollen or dust grains in all

.directions
Lo & )usx\uuﬁj\”\.d\jid;u\@mmuﬁuueimm [PLPROUTIS
C\Aﬂ\u}.\aé\s_);‘_;\t;a}\w‘c\)@\‘_g_)hd\}\;w\‘_gcbﬂ\u}tﬁé\.\sm};}d\ \
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1-The difficulty of 2- dissolving a quantity | 3-The reason for the
breaking a piece of rock [ of table salt in water spread of smoke from a

candle wick in the air

Because it is a solid Because water is a liquid | Because air is a gas, and
substance, and its substance, and its its particles are
particles are bound by particles can penetrate | separated and move
very strong attractive between the salt freely and quickly,
forces, and the distances [ particles and break the [ allowing smoke (which
between them are small, | bonds between its IS a gaseous substance or
and they only move molecules, leading to small particles) to spread
dissolution quickly in all directions
s (5 gy Aol o Ll S5 ciba Bale LY [ sl i s i il ol olal) Y [l a5 Al a5 5o o sel Y
Laid o i 3 ppha lein Clilual s a4y 8l o Las i Jad 5 1 oSy mlall Gl s [l 50l 2 5) Gl ey Las e jus 4y ay

Lebsd Ao o LIV (3pa il ja sl A le
AT aea b

olrd quwd Gaseous
between molecules

Behavior resulting [ It has a fixed shape but | It has an |rregular It has an |rregular
from the property does not take the shape | shape (, takes the shape (ttakes the

of its container and is || shape of its container | shape of its container
and is able to flow).

not able to flow and is able to flow).

The distances Very small Relatively large Very large
between them

Behavior resulting I They have a constant | They have a constant | They have an
from the property volume and are volume and are inconstant volume
incompressible incompressible and are compressible

The movement [ The particles stay in The particles move The particles move
of the particles position only reIativer locally freely randomly
Behavior resulting  §i Diffusion through Diffusion through them || Diffusion through
from the property them is very slow is at an average speed Jthemiis very fast

+ : \\J Mr  Alifaz.N.Tadrous
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Plasma State 3\ bl
The fourth state of matter, in which gases exist - in the form of a mixture of

.positively charged ions and negatively charged free electrons
Al pa il Kl A il s ge gl (e Jaald A e il Ll Lad S5 A g alall Zay) )l Al) Le B0 Al

bl
=

When gases are heated very intensely (thousands or millions of degrees), they
ionize, i.e., they turn into positively charged ions and negatively charged free
electrons. This state is known as plasma, and it is considered the fourth state of

matter
Al 3 ya i g SN g Linil) A g il gl ) Jmi o ¢ 0l Leild (3)) ad) a0 adle 51 Ty <l 3l lan aaidl) padll die
3Ll Vs (e a1 AlLal) aa3 a5 Lo 3OIL AaT) 038 (o yah g ia

Gas Plasma
@99 o, #
Q 9 Ionization ‘5’
O QP9 '

9 Plasma State  *

Characteristics of the plasma statet »ull s el e

Its high electrical conductivityass i iy < eidua ¢
Forms of its existence Waalsi ) sa

1-Matter in outer space exists in the plasma state,
such as in the sun, stars, and cosmic nebulae
2-Lightning 3-Aurora Borealis
S ) 5 o gl g el 8 LS cla 3L Al 8 aa 5 s Al cladl) 8 saldl (1
3yl
(L?jj Jg%u) o2kl 523 (3
Technological Application
The plasma state is used in air conditioning systems
to improve indoor air quality, as gases are passed
through a high electric field to convert their atoms
into positively charged ions and negatively charged
electrons. The charged gas ions work to break down
harmful air pollutant molecules, germs, and viruses,

The result which leads to cleaner air
sl ) L 50 dasatl e i 568 e e ) sai ¢RI ) sell B3 g (ool o el i el 8 Lo 5000 Al alasil o
GJ\dqyw‘uu}ﬂ\jeu\‘)ﬂ\jg\jgﬂo)haﬂuh#\uuﬁy&&cuﬁd\)u\uhy\dm A il Adle i g Sl g A il A e

&JL.I\ c\}A
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Objective questions Unit One, T_esson (1) Questions

1- Write Scientific term =9 | Losson
1-Everything that has mass and occupies space (..................... 5 -
2-Materials that have the ability to flow and take the shape of their containing

container (.........cooeeeviennn... )

3-The ability of fluids to flow easily (......................... )

4-The possibility of reducing the volume of gases when the pressure exerted on
them increases (...........coeevvvvinnn. )

5-The movement of particles of matter from an area of high concentration to an
area of low concentration (......................... )

6-The random movement in all directions of relatively large molecules suspended
in a fluid as a result of their continuous collision with the fluid particles

T )
7-The fourth state of matter (......................... )
8-The state in which gases are a mixture of positively charged ions and negatively
charged free electrons (......................... )
2-Complete the following sentences with appropriate words

- Materials can flow and be compressed, while .......... materials can flow and
are incompressible

2-Diffusion through......... is very fast, while diffusion through....... the medium is
very slow
3-The speed of diffusion of the particles of matter depends on........... the medium and
.............. particles

4-The theory............. succeeded in explaining much of the behavior of matter
5-The particles of a one material is...... But they ...... from one material to another
6-The particles of matter have ............ energy. Due to their constant movement, they
have energy. Due to the forces of attraction

7-The distances between iron molecules are ............. , while the distances between
hydrogen molecules are............. ,

8- The attractive forces between particles are greatest in materials............. ,
and almost non-existent in............. , materials

O-The.............. scientist discovered the random movement of particles suspended in
fluids, which is known as..............

10-Brownian motion occurs as a result of collisions between........... and.........
11-When gases pass through a high electric field, their atoms turn into........

12-Most of the matter in outer space existsina....... state of....... as in

13-1In air conditioning systems, charged gas ions acton........... harmful air pollutant

molecules which makes the air...........

' g of . N2 | Mr Alifaz.N.Tadrous E
ettenm “’F\ E 5 | 01005136959 01222978682 =
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3-Correct the underlined words

1-The flow of liquids varies according to their density

2-When flow occurs, the volume of the gas does not change, while the volume of
the solid change

3- Liquids do not have a definite shape or volume

4-Solids have the ability to flow but not the ability to be compressed

5-The speed of diffusion through solids is equal to the speed of diffusion through gases
6-The spacing between the particles of liquids is equal to the spacing between
the particles of gases

7-Particles suspended in solids move randomly, known as Brownian motion
4-Put () and (X) and correct the wrong

1-The mass of matter is a variable quantity from one place to another ( )
2-Solids and liquids are called fluids ( )

3-The shape of a fluid changes depending on the shape of the path it moves in ()
4-The ability of fluids to flow increases with increasing viscosity

5-The speed of diffusion increases with increasing temperature of the diffusion
medium ()

6-The speed of diffusion of H, gas differs from the speed of diffusion of O, gas(
7-The particles of a single substance are different from each other( )

8-The spacing between the particles of a substance varies depending on its
physical state( )

9-The particles of a substance are in a state of constant motion ( ) ()
10-The forces of attraction between the particles of solids are almost nonexistent
11-The forces of attraction between water molecules are weak, while between air
molecules they are minimal( )

12-The movement of particles in gaseous materials is limited( )
13-Environmental distances in the case of liquids are considered intermediate
between solids and gases( )

14-The materials that make up the sun and stars are found in the gaseous state( )

2.Choose the correct answer:
1 Each of the following is a substance, except @

= ol = (R -
ol Empt} basket Musical notes Snow (Iee)  ypinflated balloon —

2-Which of the followinq substances are flow-able
a. Wood and oil  b. Wood and iron  c. Water and oxygen d. Iron and air

o &
: N | Mr Alifaz.N.Tadrous
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3- Which of the following materials are considered fluids

a. Ice and liquid water b. Iron and water vapor

c. Oil and iron d. Water vapor and liquid water
4-Which of the following has a definite shape

a. Air b. Oil c. Ice d. Water

5-The opposite figure shows a long balloon inflated with air,
shaped like a dog

Which of the following can be concluded about air

a. It has no mass b. It has a definite volume

c. It has no definite shape  d. It does not occupy space
6-A solid is characterized by

a. It has no fixed volume or shape

b. It has a fixed volume and shape

c. it has a fixed shape and a non-fixed volume

d. It has a fixed volume and a non-fixed shape

7- From the flow chart opposite

What do (A), (B), (C) express

L N

T —

" orep 1% term

N

&

Does it have ves Choi

Matter ibefinite shape (A) aoi (Sil\l)Wd ,(AI\B;I)‘ I(—Ici))ney
No l b |oil sand | Ice
Does it have c Sand Honey | Air
Definite shape (B) d Ice Air Qil

nod

(C)

(8) The common property between solids and liguids is that both of them

a. Fixed size volume b. flow-able c. Fixed shape d. Compressible

9-Both water and air have their own

a. Mass  b. Specific shape c. specific volume

10-Compression of matter means

a. Transform it from one state to another b. changes in mass

c. reduce its volume d. Change in the volume of its particles
(11) In the opposite figure

Which of the following represents both (X) and (YY)

a. (X) Air (X) Water b. (X) Water (X) Air

c. (X) Sand (X) Water  d. (X) Air (X) Air

c. The same particles

(X)
(Y)
1)111

A 4 e IR
g J gé,| 01005136959 01222978682
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12-In the opposite figure plu
When the piston is pressed, the volume of the %
substance (X) does not change Which of the

following represents the substance (X) MatterX) piston
a. A liguid substance, because it does not have a definite volume

b. A liquid substance, because it has a definite volume

c. A gaseous substance, because it cannot be compressed  pisto
d. A gaseous substance, because it can be compressed

13-In the opposite figure The piston does not syring I

move when pressed Because the sand € fine sand
a. has an indefinite shape b. is non-flow-able

c. has an indefinite volume  d. is incompressible plug

14-The movement of particles of a substance at great speed from an area of high

concentration to another area of lower concentration represents the process

a. Liquid melting b. Solid melting

c. Diffusion of a substance in a liquid  d. Diffusion of a substance in a gas
15-Particles of matter cannot be seen with the naked eye because they are

a. Very small b. Vibrate c. Move freely  d. Move randomly
16-Why does water flow from a full cup to the brim when ice cubes are

added to it Because

a. Ice has a definite volume b. Ice has an indefinite shape

c. Water has an indefinite volume  d. Water exists in different states

(17) All of the following are true regarding the particle theory of matter, except
a. The particles of solid matter are subject to a force of attraction between them
b. The particles of gases move randomly in straight lines

c. The particles of liquid matter have spaces between them

d. The particles of any material that can be seen with the naked eye

18-It is difficult to bend an iron rod because

a. Its compressibility b. Its ability to flow

c. The lack of spaces between its molecules

d. The intensity of the attractive forces between its molecules

19- What happens to a piece of material when the spaces between the molecular

structures of its particles increase

a. Only its volume changes b. Only its shape changes

c. Both its volume and shape change  d. Neither its size nor shape changes
20- Liquid materials are characterized by the following properties, except
a.lts molecules move in Brownian motion

oo @
i g * N2 | Mr Alifaz.N.Tadrous
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b. The molecules diffuse through it at an average speed

c. It takes the shape of its container. d. compressibility

21-Gases diffuse throughout the available space because they are compressible
a. The forces of attraction between their molecules are very strong

b. The forces of attraction between their molecules are almost non-existent

c. The distances between their molecules are relatively large

d. The distances between their molecules are as smallest

22-The distances between them are as large as possible between molecules

a. lron b. oxygen C. water d. oil
23-The movement of gas molecules is
a. circular b. vibrational c. random d. wavelike

24-When comparing water molecules to oxygen molecules, water molecules are
a. slower and further from each other  b. faster and closer together than each other
c. slower and closer together than each other d. faster and further from each other
25-Which of the following represents the correct arrangement of substances,
according to the forces of attraction between their particles

a. Oil < oxygen) < wood b. Wood < oxygen< oil

c. Oxygen < wood< oil d. Oxygen < oil <wood

26-Which of the following is true

Choice | Its volume is fixed | The attraction forces The movement of its
and its shape is not | between its molecules are | molecules are completely
fixed very large free
a Carbon dioxide | Oxygen Oil
b Aluminum Alcohol Water vapour
C Oil Iron Alcohol
d Alcohol Ice Oxygen
27-From the opposite figure: What is the reason for ¢
the movement of a pollen grain suspended in still g
water in this way W o AR
a. It is a self-moving living cell Te >-—9
b. It is affected by successive collisions with water molecules . &

c. The density of its matter is greater than the density of water
d. The density of its matter is less than the density of water

3.Choose the odd word (or phrase) from the followinq,

1-Oil / Alcohol / Water / Carbon dioxide
2-Oxygen / Hydrogen / Ammonia / Wood
3-Flowable / Compressible / Slow to diffuse / No definite shape

4- Has a fixed volume / Flowable /

First term

compressible / Has a fixed shape

Mr  Alifaz.N.Tadrous
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5-Its particles move in a vibratory motion / The forces of attraction between its
particles are as great as possible / The distances between its particles are as small
as possible / Non-diffusionable

Essay Questions

1-What is meant by each of

1-Matter 2-Fluid
3-Flow 5-Compressibility
5-Diffusion 6-Brownian motion

7- Plasma state

2-Give reasons for the following
1- Naming liquids and gases as fluids

...........................................................................................
...........................................................................................
...........................................................................................
...........................................................................................
...........................................................................................
...........................................................................................

in it

10-A solid retains its shape regardless of the shape of its container, while a liquid
takes the shape of its container

ool % :
) . - N.& | Mr Alifaz.N.Tadrous
First term IE JF~ : E 5 | 01005136959 01222978682
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13-The solubility of table salt in water

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

3-What do you notice when
1- Pressing the plunger of a closed syringe with a quantity of air

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

3-Adding a few crystals of potassium permanganate to a beaker containing a
quantity of water

-------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------

4-Compare each of

1-Solid, liquid, and gaseous substances in terms of: flowability, compressibility,
and diffusibility

2-Iron, oil, and oxygen in terms of: change in shape when the container is
changed, change in volume when compressed

3-Ice, water, and water vapor in terms of: particle movement, distances between
them, and forces of attraction between particles

Mr  Alifaz.N.Tadrous
01005136959- 01222978682
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*The following diagram shows what happens to water in its

three states when it gains thermal energy:
) a Ailds QL) aie AN ATYlay elall Gaany Lo a5 Ul Jaladidl)

1) When ice gains a
quantity of thermal ene

to an increase in the
temperature of the ice.
Al AUl (e daS lil) ciluis) die

o sésew.ﬁ%asﬁ“&j

&J‘J‘ dae
L .

a.

4)The forces of attraction\
between the particles '
weaken, and the temperature
of water and steam remains

constant at (100°C) until the
evaporation process is

complete
Ol g clagaad) G uiladll (g 6B Cinia 3143

*With the continued ga

of more thermal energy
g al) B e b el GllS) ) jai

rgy
the Kkinetic energy of its i3 |
particles increases, leadin [}:_?

*With the continued gainin

of more thermal energy
4yl ad) A8 (pa Sl bS] ) et 2

6The force of attraction\

between the particles
weakens, and at the melting
point (0°C), the ice turns
into water, and the
temperature of the ice and
/Nater remains constant unt -

O % |
they melt completely. > < |
Ao 8 e g cclasad) G ilatl) 368 il Lg =
dau gy sla ol @) dsaly (0°C) g B 3
\ IR TR BT D S R DR ‘y E = |
= ? =5 @ |
o ontar 2R 4 b . (4 2 8 .J‘
_ - X ) %—.: 3 3 v"
,-"'. N 223 o 3 /"’ oL Q_) 5'
S =%%a // E o
/ \ B35 o
. . o . @® O
The kinetic energy of the ¥§ <
ter particles increases, =
: 2

ding to a gradual increase | -~
the temperature of the wat
il it reaches the boiling
int (100°C).

) 35 Laa slall Cilagin A ja A 21335
M@%Jﬁf«u\wﬂﬁi@ﬁg&)\

(°C100) i a5 plall 40 5 ) jad) Ay
Adl) dlee alad, da

In general, it is noted that

o 1aal ole JSy

TJVVNEN a substance I one or 1t

states gains thermal energy,

K (100°C) il A pn Y

the kinetic energy of its particles increases
Its temperature rises, and vice versa.

Taa oaSadl g gl oa A )3 adi 8 Lgtilasu A ja L8 31835 Ay ) ja 48U LEWa aal B Balal) qiluis) ais (]
2)As the liguid continues to gain more thermal enerqy, its

temperature gradually rises until it reaches the boiling point.
OB A 3 () Ju i g 5 L A 5 ¢ Al AR (e all Al Bl s ) paias) i
3)As the liguid substance continues to lose thermal energy, its temperature gradually

decreases until it reaches the freezing point.
el A 3 ) Jaal ia L0 gl a A 3 addldn oy ) jad) A8Uall ALiLu) Balal) a88 ) jaind) e (3

4)During the processes of melting and boiling, the temperature remains constant, as the
absorbed thermal energy weakens the attractive forces between the particles

(molecules) of the substance.
LBkl (cliia ) claswa (il o 8 dilnd) e daiaal) 4

N

N2

(%

£

IE?{:‘;:
i

Mr  Alifaz.N.Tadrous
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Identify the symbol for each of the two processes in which the energy of the particles
of the substance increases.

(X (W)
Ice Water | % | Water vapor
(2 (Y)

A: The increase in the energy of the particles leads to an increase in the temperature of
both ice and water, as occurs in the processes of melting and boiling (evaporation)
*The energy of the particles increases in both processes (Z), (Y).

temperature ‘emperature

(*C S F (C)
- -
Boilmg Pomnt' ™ D (Solid = Liquid) 5.4 il T — @
P e v ! —I ’ {
00°C ) / gas T T ——
»; Lol int H%»—uw__ T T !
3 e L @ E
- (Solid ~ wquid) i z /_L o
Meltmg Point < B L'QU‘ *T‘_ "‘*“‘““/ ) B R
w'c . oint § | !
i f;g | @ A T -
_at 4 ;\ohq Time =t @ SR SN N -
A' :.r‘ complete Starting comple o 4 e “ 1 '''' =
“"5 Melting bodling bmm: e |

= Time (min)

Graphical representation of the heating curve of the substance under certain
conditions
Analysis of the graph data:

W

1)An increase in temperature occurs from: A to B

2)The substance is in the solid state.
Llall A 8 3alall o585

3)The particles of the solid substance vibrate more in position,
as a result of gaining thermal energy , Which leads to an

increase in its Kinetic energy.
iy 8 50l 5 ) (5350 Lo s 5 Al yad) 28U €] Anfi ¢ Lgnan g ST bl 5ol g i

BC 1)No change in temperature occurs from: B to C, because the absorbed
thermal energy is consumed in weakening the forces of attraction between
the particles of the solid until it completely transforms into the liquid state.
3ol Cilagusn (g a6 8 Cilanal 8 llgins duaiadl) &y ) all 28l oY ¢ Ci B (e sl_all Aapa b s Gasy Y,
AL Y ) JelSIG J i s bl

‘

2)The substance is in both the solid and liquid states.
3) Point B or C represents the melting point of the substance.

1) A rise in temperature occurs from: C: D

2) The substance is in the liquid state.

3) The speed of the particles of the liquid substance increases, as a result of
gaining thermal energy which leads to an increase in their Kinetic energy.

E 1) No change in temperature occurs from D:E , because the absorbed
: Mr  Alifaz.N.Tadrous g
First term IE :'F; : E N |
N s | 01005136959- 01222978682
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thermal energy is consumed in weakenlng the attractive forces between the
particles of the liquid substance until it completely transforms into the

gaseous state.
Cilaua) 4 @l duaiaall 4y ) aldl 48U (Y ¢ a3l all da ja b s Ciasy Y,
Ao 3k A ) JalIl J gati s Al salal) Clarsa G el g 8

2)The substance is in both the liquid and gaseous states.

A L) g bl cpalladl 8 3alal) () oS3
3)Point (D) represents the boiling point of the substance.

EF 1)A rise in temperature occurs from:
2)The substance is in the gaseous state.
3) The speed of the particles of the gaseous substance increases, as a result
of gaining thermal energy which leads to an increase in their Kinetic energy.

Application

Graphical representation of the heating curve of water in its three basic states
under certain conditions:

é_-"‘ (\_,_> & _~ m
2ol | :
B e |
=5 S ]| _ i
t°mp°ratur=( g* S b e TS
(°C) I= F
D E e
1 o S . ;
( Liquid +gas)
] c (Liquid)
' (Solid +
sohd qumc\
A el =
starting complate Starting boiling complete boiling
Melting  Maltine— ~ N

Increase in the amount of heat involved over time

Temperature
g

Heating curve of water in its three basic states

(10) The graph opposite shows the heating
curve of a solid (X):

1)What is the approximate temperature

at which a change in state of matter occurs? it | | Hina
A) -30°C B)_looc C)OOC D)180C 0 10 20 30 40 50 60 (min)
(2) What happens to the kinetic energy of the particles of the substance (X) in the interval
BC? With an explanation.

(C) (1). The substance is in the solid state from -40°C to -10°C, and in the liquid state from -
10°C to 30°C.

A change in state of matter occurs at a temperature of 100°C.Therefore, the correct choice is B
(2) The kinetic energy of the particles of the substance (X) does not change during the
interval BC, because there is no change ﬁmperature

Mr Alifaz.N.Tadrous B
First term gp E ol |
s [ 01005136959- 01222978682
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(2) The table opposite shows the boiling and meltlng points of the three pure substances (),

X), (2).
(Stezte(th)e physical states of these substances at 100 °C With explanation.
Substance (X) Y Z
boiling points 84 °C 125 °C 315 °C
melting points 5 °C 25 °C 102 °C

Because : Substance (X) melting and boiling points less than 100 °C
So : Substance (X) is in the gaseous state.
Because Substance (Y) melting point is less than 100 °C  and its boiling point is
greater than 100 °C
So Substance () is in the liquid state.
Because Substance (Z) melting and boiling points greater than 100 °C

So Substance (Z) is in the solid state.
Boiling point Melting pouhd

Gas Liquid
°cC y + (X)
(log 84 5
°$c - = —i (Y)
125 (100 25
i"C — =y (2)
; 315 102 \Lob

The factors Affecting the Melting and Boiling Points of Substances?
3 sall e 5 lguail (i 3 e 5 533l ol 2l

Every pure substance has two fixed values for the melting and boiling points at
normal atmospheric pressure.

Mizal) (5 sall laraall e GLlall g HleaiV) s ol (il i 48 3ale JSI

These values are affected by several factors, including:
1) Atmospheric pressure  2)Degree of purity of matter
salall ol da )3 (2 (5 sall Jancall (1 Leie ¢ dal se 3aay (piiaiil) piila il

1) The relation between Atmospheric pressure and melting and boiling points
SRl s SleaiVl a2 5 s sall daiall (g A ‘

A)At sea level the atmospheric pressure is

normal atmospheric pressure , in which :-
OsSSadie 5 calinall (g all Jaruall o (5 all ol gl Jara aall mhans (5 s 2ie
1) Melting point of ice 0°C
2) Boiling point of water 100 °C
B)As we move above the sea level

surface atmospheric pressure decreasi‘ - s =
. ,% - | = 9 — i{.:.'. “:‘:-? X s
- Gy s IS
First term IE ) W .
9 | Boﬂmg point of water and melting point of ice
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Ay e g il (5 sl sl (e (5 sal) sl iy jadl) s (5 siie (35 Ao Y Liadi ) LS
So that 1)boiling point decrease that 100 °C, by 1 °C for each 300 m height
L)1 300 JST L8 °C (s 30 all da jo (2idi Eus 100 e sl glle ds )y (alas),
2) Increase melting point of ice than 0°C and vice versa
e oSally Ope (sladl 2ead ) Blall Hleaail da jo plas)

Application I

1)The decrease of atmospheric

pressure in mountain areas CauseStmospher
decrease of the boiling point of piifé™
water than 100 °C

2)As the height increase boiling

point decrease.

Question? Answer)
Q: What is the boiling point of water at the highest peak in the Alps, which is
approximately 48007?

The temperature decreases by 1 for every 300 degrees of altitude.

.. The amount of temperature decrease = % = 16 °C

.. The boiling point of water at the highest peak in the Alps - 100 - 16 = 84°C

Technological Application: The Pressure pot
(il dla) s ol 93 Gl
Its Importance«uaai
- Cooking food in less time compared to cooking in a regular pot to save fuel energy .
B 38 gl 8 i) el il 3 gl A e B (e ) B pladall gha
How It WorksSae s sa
Trapping water vapor inside during the cooking process, which leads to an
increase in pressure and thus raising the boiling point of water above 100. This

reduces the cooking time and helps save fuel.
G on il a5, 100 e elal) glle da s gl Jull g Jasall 3l 5 ) (25 Lan ¢ oedal) Adae ol adals clall i s
35N s e el el gla

70:90%

Pressure pot

Save energy

yg Mr  Alifaz.N.Tadrous ﬁ
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2 - The relationship between the purity of a substance and its boiling an

freezing points (melting)
( Jeail) taaill g GLlal) i jag Balall pL85 da 3y A8l

4)Therefore, the purity
of substances is

- : checked by comparing
and boiling points| * o hojiling or melting

1-Impurities affect 2)leading to a 3)and thus change

the forces of - change in the ‘both its Melting
attraction between amount of energy

particles of the required to change i »2 0e dS s dlly oy . hei
ol gl i el (g 58 A A0eS i L) (g Lae yalues when they are
A salall il o e ) alall Lgilla il 4a 330 in the pure state

40 iy 3 gal) £l85 (530 (pa (BRI Ay 1A
Al all gl A ol L da
Al Adlal) b g lg]

Sealy; sgdMathematical understanding:
The amount of elevation in the boiling point of a solution and the depression in its

freezing point depend on its concentration.
a)ﬁ)ﬁ‘;s bJA;S:%AJJ‘_guAIA;.N\_g sd}l;.d\ olle %JJ@&WJY\ )aia (a8 gy

What happens when
342 of glucose are
dissolved in 1L of

distilled water to form
% a solution

S e 342 1Y) i sy 13k
The freezing point of the / i) eldl (ga il b 55 glal)
solution decreases by Jslaa 35S0

"~/ The boiling point increases,
|i.e., it becomes the solution

1.86 °C its freezing point i - by 0'.5 e
becomes (-1.86 °C its boiling point becomes
ey Jglaall daad da ja pmids ;OO.SmC
C 1.86 g (5] Qe A 2 8
C 0.5 Jhia Jslaadll

C-186 s2an3 da 40 zrual (gl :
S C 100.50 4iLle s 5

*Boiling point rise and freezing point fall when glucose is dissolved in distilled

water.
bl slall b S glall S 13) e el da 0 (mliail 5 Llall a0 plis

@,

i g ,\ v.2 | Mr Alifaz.N.Tadrous
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Evaluation?
(1) Complete the blanks of the following statements with appropriate words:
(1) When a substance gains thermal energy, the energy of increases............. its
particles, leading to arise...............
(2) When atmospheric pressure increases............. , the boiling point of a liquid is
1S e, freezing point
(3) The temperatures of the two states of a substance.............. and............ are the

same.at the boiling point.
(4) At normal atmospheric pressure, the boiling point of pure water is... ..
melting pointis.........

.and its

(B) From the opposite diagram

(D (A)
Water | % | Water vapor
(©) (B)

Identify the symbols and names of each of the following:
(1) Processes that take place by gaining thermal energy.

(1) Correct the underlined part:
(1) The boiling point of water decreases by 10°C for every 300 mm rise.
(2) The boiling point of a glucose solution depends on its mass.

(3) The kinetic energy of the molecules of a liquid substance is very large.
(4) A normal saucepan helps save energy during cooking

(b) From the heating curve shown in the figure opposite:

(1) What does temperature (A) indicate? With an temperature
explanation.

Mr  Alifaz.N.Tadrous
01005136959- 01222978682
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*Matter Transformations: Reversible Processes

LoulSat) e galall Y g

‘ 1) Condensation of Water Vapor: l
ater vapor In the air condenses Into water droplets on the cold outer surface

of a glass containing ice cubes due to the loss of heat energy.
A )y Aaa 431088 Ao =l adad 4y ala 3 S0l s el mand) e Ble il s ) sa b s sall 6l sedl sle LAy CHSH Ll i (S

2)Evaporation of Water

Water evaporates into water vapor due to gain of heat energy by heating.
MQ%J\}&&L@L&S\@;&JE%BJ}A&¢LA\ elat gLl A

3)Freezing of Water
Wa become ice. Due to the loss of heat energy.

Lﬁ)\ﬁﬁ&ﬂ\mw‘gﬁ@aﬂw\ &M\@c“\d@dc«u\w

| 4)Melting of Ice I
Ice melts In open spaces to become water. Due to the gain of heat energy from

the surrounding medium.

il i) Lonall L gl (g0 4 )y 4Bl 4LiS) A lole graa da gidall (SLaY) L 2B jeuaiy
1)Complete
1)The loss of heat energy by water vapor molecules in the air (cause) leads to
its condensation into fog, dew, or clouds (result).
(i) s f (53 5l a8y sam (3 4SE W (g5 (aandl) Al el A8 (g sl o) sl b slall iy il s ()8
2)Melting and evaporation need heating
3)Freezing and condensation need cooling

** |t is clear from the above that:
1) Transformations of matter from one state to another are reversible processes
2) Water turns into ice upon cooling, and vice versa, ice turns into water by heating.

i) Jsaty GaSally g ey il B ) O say elall s iulSadl cililee o 5,1 A (e alal) Y a3 (]

3) Melting and freezing are reversible processes

Ol Sl (lisdes daaill 5 jlgaai¥) ¢
4) Water vapor turns into water by condensation, and conversely, water turns
into water vapor by evaporation.
Sl ele i ) el Jsay GeSally s ol sle ) 1 Jny sldl) iy,
5) Evaporation and condensation are reversible processes

**Important Note -.i.s ik
1) Water transformations from one state to another are considered physical changes
A0 58 ol s et 5 HAY Als e elall @Y sad

2)It is not accompanied by a change in the composition of its molecules or the

formation of new materials.
Basan 3l se 0585 5l Ll S a5 (g8 s Ly ¥

ﬁ % lif d
- Mr  Alifaz.N.Tadrous
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3) When water molecules (H,0) evaporate due to the acquisition of heat, they do
not turn into hydrogen and oxygen molecules.

Sl s O s Slinia A Jsa Y ) all Sl b i vie Hp0 sl il s
4) Whereas in chemical changes, a change in the composition occurs. The chemist

of matter changes where a new substance is produced.
B Bale il s ALl S il 8 paad Gasy Al ol pal) 8 Lasy

nl

Solid iodine

) ) iodine vapor .
Other reflexive processes in the \ soid | 7
transformation of matter include: \iodine™ s/

1)Sublimation 2)Precipitation =l -
sl Lo salll Jysat 8 (5 HAY) LenlSai¥) cilileal) Jois
il (2 bl (1

L 1)Sublimation w5l 2)Precipitation

Precipitation The process of changing a

Sublimation The process of changing a

substance from the solid state to the gase@us|| substance from the gaseous state to the solid
state directly without passing through the
liquid state.

state directly without passing through the
liquid state.

3 pilae Ao lad) Alad) ) Adiall Al e salal) J gad ddae bl AW ) A lad) ALl (e salall J gat dalee 3l ) adlul)

Examples :-
1) Solid iodine sublimes into iodine vapor o
heating without passing through the liquid

state.
AL A0 5ol (50 il 250 s ) lall a5l als

2) Dry ice sublimates when it gains heat

energy and the surrounding environment
Ll Loy (e 4 ) e 48la S sie Calad) 2B sl

l_Dry ice is carbon dioxide in solid state.

AL ANAIL g pal) 505 puilaa Akl

Examples :-

L™ First term g Jﬁ E Nk

1)lodine vapors precipitate upon cooling,
forming solid iodine without passing

through the liquid state.
AR 5 pall 90 liall 3l 25 60 oy 4l 2 gl 3,00 adles
ALl

2) Frost forms on the surfaces of crops
and cars when the temperature of water

vapor in the air drops below 0°C.
da o sl vie Gl Cle ) el mhal e aiiall oS
Lisieda ) e oo B L olsell (B 2sasall sl i a

Formation of frost

@

Mr  Alifaz.N.Tadrous =_|
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Gas
R » . 0
S
& 2
= = ®
— &
1 :
= = o=
8 w \ \ "_v
4

’ « 'Freezing :
‘Solid Meltingapp  Hauie

Evaporation and Boiling

How to Dry Wet Clothes Exposed to the Sun

Even if the temperature does not reach 100

i E’i 2" prep 1% term =]

Melting

Freezing

SOLID LIQUID

i b Aa 00100 G 50l a s Jseas ae (e aé Il Guaddl) s diajaal) Allual (Sl Cans oS

Boiling Process Evaporation Process

1-The process of a substance changing || 1-The process of changing a substance from

from the liquid state to the gaseous state | the liquid state to the gaseous state at any
at a specific point, which is the boiling | temperature below the boiling point

point 2-Occurs to the molecules on the surface of
2-1t occurs to all molecules of the liquid | the liquid

3- It is carried out by thermal energy 3-Carried out by thermal energy derived from

derived from a heat source the surrounding medium or a heat source
4-1t takes a relatively short period of 4-Takes a relatively long period of time

time 5- Is not accompanied by the formation of air

5-1t is accompanied by the formation of | bubbles (gas inside the liquid

air bubbles (gas within the liquid)

Ak e Yl Aal) ) AL AR e sl J g dulee (1) B ol e du Sl Aal) L) ALL S (e sl J g dulee (1)

Ol s o (o 5 823m0 Ol da 3 e JTs )
Jiladl iy ja IS s (2) ) s e 83 s sall Gl jall s (2)

‘5)\);)szm\aﬁj“)ﬂ‘éu\m\yﬁd(S) d)\);JMJ\M\L&:}MwaM\@J\)ﬂ\:\éu\M\yﬁ;(

Tt & a8 A 5558 (3 e (4) L Al ka2 35 58 (5 5 (4)
(I Jala A Hle ) A sa el ()5S Lganlay (5) (I Ja e ) A g clelia o) S5 Lol Y (5)

: \‘y& Mr  Alifaz.N.Tadrous
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Factors which affect the rate of evaporatlon of liquids,

1- Temperature 2-The surface area of the Ilqurd exposed
to the action

Source oflight

and heat ,@

Control variablells yiia

.Liquid surface area difference .Temperature

Humidity Humidity

Air currents Air currents

Al 5l il Ll g gha 1) Lpea - Jilead) edns Aabona Al gl < )= A gha ) A= 31 ad) A 0

I Independent variable Jiiue i
Temperature difference Liquid surface area difference
DJ\Jﬂ‘ ‘\AJ.\ )ty

Jilead) oy Aalova CEDUA)

Dependent variableali juxia

The evaporation rate in vessel (2) is The evaporation rate in vessel (1) is greater
greater than in vessel (1) than in vessel (2)
(1) s b Laa ST (2) s B Al Jara (2) s b Laa ST (1) $ LY b A Jira

Conclusion ziiwY)

The evaporation rate increases when the | The evaporation rate increases when the
temperature rises surface area of the liquid subject to
Soloall 4 gL )Xo A Jana B35 evaporation increases

Al G rall Jilad) o dalss 33l 5 die AL Jara 3345

Explanation & &)

The rate of evaporation increases due to | The rate of evaporation increases as the
the increase in the number of molecules J number of molecules that can gain the
that have enough heat energy from the necessary thermal energy from the

surrounding medium surroundings to escape from the surface of
(RS Rl S il iy Sl axe S5 AN Jea iy the liquid increases

s o il aaall Jacu gl e 43O A al AU G B Bl laiS) LgiSay Al iy Jad) a3 a3 A Jara 21
Jilead) Jiaad) pedan 3o il Jaaall Jac g1l (ha e DU &y 0 )
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Control variablebils paia

Liquid surface area difference Air currents
Temperature - Air currents Aol o) -
A4 o) il -3 0 ad) A 3 -Jild) o Aabiaa

Independent variable Jsiws juaie

Difference in humidity Air currents
Percentage of water vapor present in the [ %s¢ <G-
air
A gha ) Al CadIEA

530 5158d) (B 33 sal) pLal) s s

Dependent variableali juxia

The evaporation rate in vessel (1) is The evaporation rate in vessel (2) is greater

greater than in vessel (2) than in vessel (1)
(2) s b Lan ST (1) s 1Y) B Al Jara (1) s b Laa ST (2) $ LY (b A Jira

Conclusion gy

The evaporation rate increases when the | The evaporation rate increases when the

humidity decreases speed of air currents increases
A gha 1) A i o LA Jara B3l Al g L) Ao a5y e A Jana 5245

Explanation & &)

The retention of water vapor in the air of || Air currents increase the evaporation of more
vessel (2) reduces the evaporation rate, | water molecules from the surface of the
while the escaping water vapor from the | liquid

uncovered vessel (1) increases the ) gebann pla Gy 3 G 3l A (a Aol sl il LN 4y 55
chances of more surface molecules

.evaporating

A Jara (e JIBy (2) slo gl £l 5a (2 slall iy (ulia)
O 2 i) € (1) sle sl Oa slall Jiy solial Laiy
gl iy Ja O 2 3al) A5 pa b

The evaporation rate increases

with an increase with a decrease %

liquid surface area — humidity O\

temperature- speed of air ‘\‘ w}
currents 1

_ ’ %& Mr Alifaz.N.Tadrous B
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Integration with Hydrology I —
(b st 5 obsall ale e Jalsl

The water cycle in nature is based on the
transformation of water from one state to
another, through the processes of

Evaporation —Condensation- Melting- Freezing
clles e sgﬁ\uﬂuhg‘a slall @ gad o eﬂw\éﬁw\ 598
aatdl) - jlgalyl il A

The water cycle in nature directly affects many weather factors
oshall Jal ge e LIS e 3 580a 8 semy Aaplall 8 elall 350 S5

Technological Application: Instant Coffee
(Ol sl Ary s ) Ay 5l 6 sgdl) o 5l 1S5 Gkl

Regular coftee Is prepared from ground coffee beans and it does not dissolve in

water, while instant coffee dissolves quickly in water

elall (8l o) iy pao ) gl 5 gl ety colall 3 MY (8 g A gadaall () Cogin (e aant Aulall 5 sl

Steps for Making Instant Coffee

A 0all 3 gedl) deliva il glad

1-A concentrated syrup Is prepared from regular coffee

Alall 3 g8l o S je il pd umny '

2-The spray of the syrup is exposed to very Regular coffee and instant coffee

hot, dry air about 250°C G.R.?

e (250 sm 31 oall aad Cala ) sl ) M35 iyl Jle

Increasing the surface area of the spray balls exposed Concentratad coffes crvstals,

.to the hot air and thus increasing the evaporation rate

oAl Jama a5 il g ALl o) sell A jaall 3131 ) S ccdansf Falise 320y 30

3-Collecting solid instant coffee crystals
Auloall 4 5 6l 5 5q8l) )y 1Ly aand Coffee sprav

Instant Coffee
erystals

Mr  Alifaz.N.Tadrous
01005136959- 01222978682
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Unit One, Lesson (2)

§CIENC‘.E

Obijective questions
1- Write Scientific term

(1) The temperature at which a substance changes from the solid to the liquid state.

(e, )

(2) The point at which the temperature of a substance is constant during its change

from the solid to the liquid state. (...................... )

(3) The temperature at which a substance changes from the liquid to the gaseous state

at a specific point (...................... )

(4) The temperature at which all the particles of a liquid overcome the forces of attractio
between them and turn into particles ofa gas. (................. )

(5) Atmospheric air pressure at sea level. (................. )

(6) The process of a substance changing from the solid state directly to the gaseous

state without passing through the liquid state. (................. )

(7) The process of a substance changing from the gaseous state to the solid state
directly without passing through the liquid state.

(8) Solid carbon dioxide. (................. )

2)Complete the following sentences with the appropriate word:
(1) At normal atmospheric pressure, the melting point of ice is........... °C
While the boiling point of water is.............. °C

(2) The temperature at which ice begins to change into water is called.............

While the temperature at which water begins to change into water vapor In all its parts
is called...

(3) At the melting point,............. weakens between the particles of a substance,

S F R Increases between them.

(5) When atmospheric pressure decreases, the boiling point of liquids..........
and their freezing point..................
(6) When 342 g of glucose is dissolved in 1L of water, the boiling and freezing points of

the solution become..........ccccc. , cooiiiiiiiiiii... respectively.

(7) At the melting point, the substance 1s in both states................ ) e At
the same temperature

(8) The loss of thermal energy accompanies to............ and............ processes during
the transformations of matter.

(9) The gain of thermal energy accompanies to ......... and......... processes during the
transformations of matter.

(10) The process of evaporation is the opposite of the process of ......... while the process
of sublimation is the opposite of the............. process.

(11) The loss of thermal energy by water vapor molecules in the air leads to its

condensation in the formof ........... oﬁ (o) T

I S g ./S n & E ‘!\:.?An
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(12) The process of ........... occurs only on the surface of the liquid, while ...........
occurs in all parts of the liquid.

(13) At the boiling point the molecules of ............... matter overcome The forces of
.............. between the molecules.

14)Evaporation process takes ............ period of time , while boiling process takes
..................... period of time

15) The rate of evaporation increase by increasing............. And decreasing ...........
During the transformations of matter.

(16) Regular coffee ......... in water, while instant coffee ........ dissolves in water.

3)Complete the following chart;

.. (1)..... thermal enerav

...... (2) I\/Ieltlng
I'Vater vapor | === Loovee(3)ernnene | P e lce
Condensation (4)...

.. (5)..... thermal enerav

4) (Wor (X) and cortect the wrong :
(1) Pure water boils at 0°C at normal atmospheric pressure. ()
(2) When water boils, the forces of attraction between the particles increase and the
physical distances between them decrease. ( )
(3) The state of a substance changes from one state to another by gaining heat energy.
()
(4) During the processes of melting and boiling, the temperature remains constant. ( )
(5) The melting point of wax is equal to the melting point of table salt. ( )
(6) The temperature decreases by about 1°C for every 10m we go up. ( )
(7) Cooking time in a saucepan is less than cooking in a normal saucepan. ( )
(8) Every pure substance has a characteristic boiling point. ( )
(9) The amount of depression in the freezing point of solutions depends on their
concentrations. ()
(10) Water freezes in polar regions as a result of gaining thermal energy. ( )
(11) Dry ice is nitrogen in the solid state. ( )
(12) The rate of evaporation increases when the speed of air currents above the surface
of the liquid increases. ( )
(13) An increase in the humidity percentage leads to an increase in the rate of
evaporation( )
(14) The water cycle in nature directly affects many weather factors. ( )

- !I Mr Alifaz.N.Tadrous
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5) Choose the correct answer from the given answers:
(1) The speed of the particles that make up the substance increases when the
processes of.
a)condensation and evaporation b) condensation and freezing.
c )evaporation and melting. D) freezing. and melting
(2) When a certain volume of water boils, a larger volume of steam is produced, because.

a)steam molecules are farther apart than water molecules
b)The composition of water is different from the composition of water vapor.
c)The conversion of water to vapor increases the number of molecules.
d)Water molecules collide when heated.

(3) What happens to the particles of a solid when they melt?

a)They continue to vibrate around their position.

b)They move freely and randomly in all directions.

c)They stop vibrating. Temperature

d)They are freed from their fixed positions. 0

(4) The opposite graph represents the heating of
a solid. What is the time at which the substance
completely changes to the liquid state?

(A)A (B) B room __..:-_-1'-_-5._____:--.

temperature b, el | _ time

(C)C (D) D 00 A B C D (min)
(5) A substance (X) changes from state (A) : FITIIIIIIIEA
; ; ; 29, 9 o 2?0 PIPPIIIIID D
to state (B) as shown in the opposite figure. o e et 333333333331
R R . WO P I PIII
Which of the following graphs represents % %23 3° | el |33333333333:
. 929 30° VIIIIIIIIII
the temperature of a substance (X) over time? | 2,% %7, 333233333231
% 00 %953 23222238322

State (A) tate (B)

_Temperature Temperature Temperature

|< Timé ’ Time l ; Time

() (B) (A)

6)The opposite graph represent change in the temperature in a flask contain pieces of ice
through 20 minutes , which of the following is correct?

Choice{ Periods In which the Periods in which a
substance gains heat | change in the state of
t‘::':‘perat"re matter occurred
‘ A BC BC. AB
B BC, AB CD. BC
C/ CD. BC. AB CD.AB
f D CD. BC AB CD. BC. AB
ime

0 5 15 20 " (min) \/‘ .
p \wu} Mr Alifaz.N.Tadrous
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(7) A solid substance with a melting point of 1500 °C turns into a liquid state at...
A)1000°C B)1500°C C)1550 °C  d)2000°C

(8) The boiling point of water at the top of a mountain 3000 meters high is equal to.
A) 100°C B)94°C (C)90°C D)84°C

9) When sodium chloride dissolves in water.

a) The melting point of the solution increases.

b) The boiling point of the solution increases.

¢)The boiling point of the solution decreases.

d) The melting point of the solution does not change.

(10) All of the following represent water transformations, except:

a)Reflexive operations. b)Physical processes.

C)Chemical processes. d)Accompanied by a thermal change.

(11) Each of the following processes requires the acquisition of thermal energy to occur,
except for...

a)Boiling. B )Melting C) evaporation. d) Freezing

12)Melting point is opposite to .......... process

a)precipitation b)Condensation  c)Freezing d) Sublimation.
13) In the following activity

water drops

............ Energy is required for the process (X) to occur. i
While for the process (Y) to occur....... energy is required. yaer vapor lﬂy\,
a)Gain/Lost. e
b)acquire/acquire water

C) lost/gained.

d)Lost/lost.

(14) From the opposite figure: Which of the s

- Precipitation

following represents (X), (7)?

A) (X) Solid, (Y) liquid  B) (X) liquid, (Y) Solid TN

C) (X): Solid, (Y): Gas D) (X) Gas, (Y) Solid @ )
(15) The formation of frost represents the process of.........
A)Evaporation B)Sublimation :
C)Precipitation. D)Condensation. \s,mf;;ri01l

(16) Each of the following represents the process of evaporation of pure water, except that it
a) occurs at 40 °C b)occurs only for surface molecules.

c)occurs without heating.  d)accompanied by the formation of gas bubbles
(17) Wet clothes dry when exposed to the sun as a result of a process.
A)Melting  B) Evaporation C) boiling  D)Condensation. e
(18) In the opposite figure: The rate of evaporaton in.
A)Each of the two vessels (X) and () is very fast.

B) Each of the two vessels (X) and (7) is very slow. % —
C)Vessel (Y) is larger than vessel (X). %

d)Vessel (YY) is slower than vessel (X).

(X) ()

=

. \y@ Mr  Alifaz.N.Tadrous
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(19) From the opposite figure:
Which of the following expresses the rate

of evaporation of water in the three vessels U
when exposed to the same temperature? U
A)()>(Y)>(X) B)X)>(Y)>(2) X) @)
C)(Y)>(X)>(2) D)(X)>(2)>(Y)

(20) The following fiqures represent four vessels containing equal amounts of water

left in the atmosphere for two days: = U

(W) (X) (Y)
Which container contains the largest amount of water after two days?
A) (W) B)(X) C) (2) D)(Y)

(21) The rate of evaporation increases with an increase in each of the following, except
for............

A) Temperature B)Surface area of the liquid exposed to evaporation.

C)Humidity. D)Air currents.

Essay Questions

6)What 1S meant by:-
1)Melting

(2) Boiling point.
(3) Sublimation.

(4) Precipitation.
(5) Dry ice.

(6) Hydrology.

7)Explain the following (give reasons:-:
(1) A substance changes from the solid state to the liquid state upon heating.

(3) During the processes of melting, evaporation, and boiling, the temperature
remains constant, despite continued heating

Mr Alifaz.N.Tadrous
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(4) The purity of substances can be verified b§/ measuring their melting or boiling
points at constant values when they are in the pure state.

From Matter Transformations to the End of the Lesson
(8) Water droplets form on the outer surface of a cup of iced water.

(15) The rate of evaporation increases when the surface area of a liquid exposed to
evaporation increases

8)What happens when:
(1) A solid substance gains thermal enerqy.

Mr  Alifaz.N.Tadrous
01005136959- 01222978682
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(4) The atmospheric pressure affecting pure water is lower than the usual atmospheric
pressure.

Mr Alifaz.N.Tadrous

First term 01005136959- 01222978682




Go lilao Glyglll ez Jroai ai
nmx_lmuusupnﬂ nsi
ajala lSio Gulig gigo

i 7, < | %ﬁ;‘ 2" prep 1% term

|J|JlJlf6J!‘rIJljﬂ renergyand
lemperaiure &
A‘ ’

{ ! . -
.Every system has a boundary that separates it from its surroundings
A sl T sl e (b aa) aliadl 3 gaa 4l alas JS HEAT HEAT

“V s 1,

SCIENCE

allail) o sede |Concept of System

alailll - System

Any part of the universe that is the subject of study - - =) -

.and observation of changes in energy and matter l

A Balall g A8l s AaaSla g Al )l Lea g (3555 ¢ 0 sSU) (g0 6 y "‘ N P 4 1 L
= =51 [Surrounding

The space surrounding the system with which it can =enfion ®e E

exchange energy, matter, or both Heat exchange between the

system and the surroundings

Types of Systems

the system that allows the
exchange of both matter and
energy between the system
and the surrounding
medium.
palall g A8Uall Jal 4 hasy aldai ~ gidal) aUaill

the system that allows | It does not allow any
energy exchange only | transfer of energy or
between the system and] matter between the

the surrounding system and the
medium. surrounding medium.
0192 Jadd AU (ol 48 oy aldas t“qbd\ PEEIAT Jals agd daasy W alas
saall Jas 5l ae saLal)
A can of soft drink
(closed system) G.R
Because only heat is
exchanged, without the
exchange of matter
.with the air

An open pot containing
boiling water( open system)
G.R

Because heat and water
vapor are exchanged with
the air

A thermos (isolated
system) G.R
Because no heat or
matter is exchanged
with the surroundings

S
Surrounding 18 urrounding
g y \
System — r /
System ’
b<y d boundary Q;
oundary | System %
ey System |
Enerrg)il ) |

First term E £ \ ¥ "\;;} 1vii M\IIITUL.IN. 1 UUITVUVUY
N =t | 01005136959 01222978682
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The following figures represent three '
different systems. State the type of | e
system each figure represents, with 82 ' ggp :
explanation - (A)
Figure | Type of System | Explanation
(A) Closed Because only energy is exchanged with the
surroundings in the form of heat
(B) Isolated Because neither matter nor energy is exchanged
with the surroundings
(9 Open Because both matter and energy are exchanged
with the surroundings

.G.R.: A medical thermometer is considered a closed system ?
Because only energy is exchanged with the surroundings in the form
of heat

The internal enerqy of the system

Any system - in light ot the particle theory of matter - consists of particles, each o
which has potential energy and Kinetic energy, differ according to state of matter

Potential As high as possible. || Medium.. Why? Almost zero... Why?

energy (P.E.) | Why? Because the || Because the forces | Because the forces of
forces of attraction of attraction attraction between its
between its particles | between its particles || particles are very

are very strong and | are relatively large Jweak and the distances
the distances between | and the distances between them are very
them are very small | between them are large

relatively large

Kinetic Small... Why? Medium... Why? | Very high Why?
energy (K.E.) | Because its particles | Because its Because its particles
only vibrate around | particles move move completely
their positions relatively freely in | freely
.their container

@
) Mr Alifaz.N.Tadrous
First term g isp;- E ﬁ
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The sum of the potential and kinetic energy of any given system is known as the

.Anternal energy of the system
AUaill 20300 da) (oY AS jal) Adla g pm o)) Ailla & gana sl

The internal energy of the system = the potential energy + the kinetic energy
AS jall d8Ua + aa ll d8Uaz Uaill Zola)a)) 48U

The internal energy of a system increases with an increase in the potential enerqy

of the particles, the Kinetic energy, or both
Lo Lagialy ol L3S a8l 5f clagual) i g 8L 30l 3 aUaill 2ol A8ULY) ol 33

The internal energy of a system depends on

1- Its temperature 2- Its mass (number of particles)
3- Its matter type 4- Its physical state

‘ 1-Temperature I

The average kinetic energy of the particles of a system -
Is equal to the kinetic energy of a single particle when

the kinetic energy of aII particles IS equal 10

t_,tmai\eﬁi«s#\ | I L)
Temperature represents the degree of hotness or . | | : “
coldness of any system { 10°C I (|

9 i ]

A gl 335 5 ol A s da a3 jallds o il
Temperature of the system o =
The average kinetic energy of the particles of the system

Total kinetic energy of the particles

Average kinetic energy Particles of the system=

Number of particles

If we assume that The Kinetic energy of all particles is equal Then
oM A lie Clapa) aaand AS jall A8l of Lica 8l 13)

The temperature of the substance or system is a measure of the kinetic energy of

one particle
lapal) 02y A8 jal) 28Ul (ulie (5 5S3 aaill S 3alall 3 ) s Aa

G.R.: Why Is temperature considered a measure of the average kinetic enerqy of
particles and not the kinetic enerqy of particles
Because the kinetic energy different from one particle to another in the same

substance
Clamal) 48 ja 48Ul g Clamal) 48 ja 48Un o gial (uliia 3 ) jadl da ) 2 13
Balall i 8 AT ) e (e BLEAT A jal) A8l 43y

oo @
i g * N2 | Mr Alifaz.N.Tadrous
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The effect of heating on potential and kinetic energies

The average kinetic energy of

@ o & B! 990000 %% g:g:g) hot water particles is greater
Q@ QDD (@)@ (@) (@) . .
) : g 8 8 88 Heat . R than the average kinetic
. VOV l(Q)N Q)N 9))((9))((9))
e @ 909099 oo | energy of cold water
. lo“OHOHOHO) T T T T T -
Q & & """ l(@)" Q)N Q))l(@))((@)) c partl C I es
. : § [ ST AL el Clasa 38 ja AU Lo gia

AU el lesun 4S 48U o gia (e

Cold water Hot water
(10. °C) (90. °C)

When a substance (system) gains an amount of thermal energy, the average
Kinetic energy of its particles increases, leading to an increase in the temperature

of the system and vice versa

C_\&au.ns:d\} EM\ EJ\P‘&AJJ&\A\J\ L;‘ 2 Laa cL@JLA:\uAASP‘\BLELMJEA J\Jﬁ@)\);.n P L)AMAS((JLJ\) salall LliS) die |
The internal energy of water particles increases when it gains thermal energy.

A ys A8 L) die elall Cilaseead duda ) 23U o) 35

G.R.: The speed of diffusion of odors in hot air is greater than their speed of diffusion
.In cold air

AL ) sl 8 L il de s (e ST AL o sl 8 )5 ) Ll de ju € Jle

Because the average kinetic energy of hot air particles is greater than the average kineti
energy of cold air particles

A ol sl Clapun A8 ja Al Jau sie (g ST AL o) sl Clapun 48 Ak Jas gia oY

The average kinetic energy of water particles is greatest at a temperature (100°C)

| Evaluation l

(1)Choose the correct answer from the given answers
1-A tightly sealed thermos represents system (X), while a hot cup of tea represents system(Y)
Which of the following represents each of the two systems
a. (X): closed, (Y): open b. (X): closed, () Isolated
c. (X): Isolated, (Y): open d. (X): Isolated (Y) closed
2-The internal enerqy of the system

Total Kinetic energy of the particles

a. Potential energy + Kinetic ener b.
gy gy Number of particles

c. Potential energy x Kinetic energy d. Kinetic energy x Number of particles
3-Increasing the speed of the particles of a substance leads to an increase in all of the
following, except

a. Kinetic energy b. Internal energy of the substance

c. Temperature of the substance  d. Potential energy

4-When (cm®) of water in a test tube is heated to boiling point, 1600 cm® of water vapor is
formed This is because

a. The size of the water vapor molecules is larger

b. The water molecules do not move before boiling

c. The water vapor molecules increase when boiling

d. The distances between the water vapor cules are larger

i g > 4 % Mr  Alifaz.N.Tadrous
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Factors affecting the amount of temperature change

EJ\);&;)A)#)\A&A&E}}A\ JA\}ZJ\

¢ xe L 136 \VWhat do you notice when?
:ﬁf 4 ."V

Place one hand in hot water and the other } Then put your hands in warm water

hand in ice water A ele (g8 ell3 22 Gpail) m g
ela 8 s AY) Al 5 Al ela b oad) sl aas
One hand feels hot and the other hand A head that was placed in hot water
feels cold feels cool. One that was placed in cold
B35l s AT A5 A shdly Gl aal e water feels hot

CilS Al g 5355l GAlul elall 8 de g go S Al gl el

It is clear from the above that of s L iy
The transfer of heat from or to a body or system is indicated by a change in its .
temperature. : ‘

)l Aa 3 e Adde Jaiy ol gl s () 5l e 3 el Jul

A body gains thermal energy by raising its temperature, while a body loses thermal
.energy by lowering its temperature

) a Aa 3 Gaidy Ay ) e AU auadl a8 Laiy 43 ) ja a3 @d 3yl s 28Ul sl ClusSla ¢

The amount of change in the temperature of

any body or system depends on
Lete Jal se 320 e allai 5l aun (51850 n An 2 (8 il lae il sl

1-mass of matter

2-Type of material

3-State of matter

salal) A1 ]
salall g 532

salall s 3

Mr  Alifaz.N.Tadrous
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1-The effect of the mass of a substance on the change in its temperature

L&) adajn pad e salal) A

Activity

1-Place 1 kg of water in beaker (A)
and Y2 kg in beaker (B)

2-Record the temperature of the
water in each beaker using a
thermometer...

Observation temperature of the water in

beaker (A) = the temperature of the water
beaker (B) despite their different masses
o) (B) W ela syl ds = (A) o8l ela 3 ) ja da yo
Leguili€ Ca3Ua)

Conclusion The amount of change in
temperature of different masses of the
same substance differs when they

gain or lose the same amount of

thermal energy
oJLd‘L}ASJwMM‘ J.\Sj)a)\);‘\;)d@).uuj\ J\JSA&JE;J
A Al AUl (e AaeSl) b Ladd ol LealuiSI die

Explanation

The temperature increases by a
greater amount when the mass
decreases... Why

Because the thermal energy gained by
the substance is distributed over a

smaller number of particles, its
average kinetic energy increases by a

greater amount
$ I, ALY (a8 Mo p€f laBay B jall A ya AaS
On BB 2se o g 56 Balal) Lgpad€ AN 4 ) ad) A8Ua)) (g

First term

T

3-Heat each of the beakers over a regular
flame... Explain? So that the heating time
becomes a measure of the amount of heat
gained by the water

4-Record the temperature of the water in
each beaker at equal intervals

Observation _The temperature of the
water in beaker (B) is higher than its in
beaker (A)

SA) & e la ) e (B) oS o Ll 5 ) ja By plis )

The control variable: the heating time
(amount of heat gained) the type of
substance

Bl g g ¢(AiiSall B ) jal) 4aS) cpandll ey : Jaball paial)
The independent variable: the mass of the

water in the two beakers

Ol 8 el AL s i) yuriall

The dependent variable: the amount of
change in temperature

3o ad A 3 (8 il jlase s ) padall

The amount of temperature increase for a
single substance decreases with an
increase in its mass... Why

Because the thermal energy gained by the
substance is distributed over a larger
number of particles, its average kinetic

.energy increases by a smaller amount
3l LgAlS Baly 3 J& Bas) o) Balall 31 ua A o B pLES Y laka
Clagealdl ¢y paSh a3e e £ 5650 Balal) Lgadi Al 4 ) ald) 48Ul oY
B )y 478 i Jaus e 21238
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2-The effect of Type of material of a substance on the change in its temperatur

Ll a da s e salall g s il

Activity

1-Place 1 kg of water in beaker (A)
and 1 kg of oil in beaker (B)
2-Record the temperature of the

water and oil in each beaker using a
thermometer...

Observation The temperature of the watjl Observation The temperature of the oil

in beaker (A) - the temperature of the oil

beaker (B) despite their being of differen
types _

e (B) Sl sl ada = (A) oSl sla sl a da 0
Lagae o3 adlial

The amount of change in the temperature of equal masses of different materials differs
when they gain or lose the same amount of thermal energy

Explanation

When two equal masses of oil and
water are heated by the same heat
source for the same period of time,
the temperature rise in the oil is
greater than that in the water...
Explain? Because the specific heat of
the oil is less than the specific heat of

the water

oaall Gady elall g 3l e G glutie IS (pdiad e
BJ‘PS\;JJ‘;&GSJY\ J\&u}%w‘}\a‘)ﬂ\u@g‘)\)ﬂ\
Jil cy3lde il 35 all oY € Jle L elal) 8 Lae ST 30
celall e 15 5) a0

Both cups receive the same amount of

heat
B BN EIRFL RN

First term

3 Heat each of the beakers over a regular
flame until the heating time becomes a
measure of the amount of heat gained by
the water

4-Record the temperature of the water in
each beaker at equal intervals

in beaker (B) is higher than the

temperature of the water in beaker (A)
J(A) G B s s e el (B) ol e s ) e ds s

Control variablesial s
The mass of oil and water

elall g iy 3l Al
The amount of heat gained
Bl 5 ) jal) dseS

Independent variabledi.ad s
The type of material used
Leaisall saldl ¢ 58

Dependent variablest s

The amount of change in temperature
n)\)ﬂ‘ﬁ)d@‘)ﬂ\‘)\m
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Specific Heat

R PPN
The amount of heat required to raise the temperature of 1Kg of substance by 1°C
IC Llaiay 3ol Ga kg1 80 s Ao )2 @d )1 4 53UI 3 ) all 4paS

What Is the meant by that the specific heat of iron is 450°J

3450, aalde sl 551l € o WS ina e

That is, the amount of heat required to raise the temperature of 1 kg of iron by
1°Cis 450 J

4501 (55 100 L1 sl e Kg T 300 s Aa s wd ol 33151 all 4aS Subst .
Important notes on the table opposite the specific heat B SJ'C/)EC“:'((; Heat
values of some substances :
i : - Mercury 140
Specific heat is a characteristic property of a substance Conner 385
and varies depending on PP
e JS CGAL Caliad o 50Lall 5 jeae duald due 5ill 5 ) jall | Iron _ 450
The type of substance s ¢ 5 - Aluminum | 900
-The physical state, such as the difference between the - | Corn Oil | 2000
specific heat of ice and liquid water Ice 2090
JLl elall e Bl dge ill 5 ) jadl CaDEAIS Al juall AW - - water 4180
The amount of heat required to raise the temperature of 1

kg of water by 1°C is greater than that of any substance

oA Bale Y Lae ST 10 ke bl (ga kT 80l dia 3 @)1 e 3315 ) el eS|

When the specific heat of a substance is larges .. sidiie s el o e

The amount of heat required to raise the temperature of a substance by 100°C is

large (and vice versa)

(e 0Sall 5) 30 100 laias salall 3 ) s ds )3 a8 ) 4 DU 3 ) sl 4SS5
The amount of temperature increase in a material is small when it gains a certain
amount of heat

B al) (e A 20aS LluiS) die paaa Balall 3 s da jo A el Y ke 65

The material takes a long time to lose the energy it gained (i.e., it cools slowly) -
(and vice versa

(g Sall 5) (s 2 (o) LeandiS) ) ALY Sl By ol U  3alall (5 jainds

Application

When two equal masses of copper and aluminum 58 3 Sg Shes
gain the same amount of heat, the temperature rise ?"“93"“‘3' o
in the copper is greater than the temperature rise &\

fin the aluminum... Explain
gL Y laa 05K 5l yall AaaS pudl o e o115 il (e Gl sbastia S L) e
Sdle . asnie Vs, da 0 AV i e 5STalaill 3] a0 4
Because the specific heat of copper is lower than
that of aluminum, copper is thermally preferred over

aluminum in the manufacture of heating utensils
ol sl el (o siie sl (e el L) oa Jiaty 130 gt oI Lea Jil (ulaill e 301 50 5al) oY

Y

C—w979°C  20°C— 5333°C

oo @
i g * N2 | Mr Alifaz.N.Tadrous
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Give reason

1-Why is mercury used in the manufacture of thermometers
G yie e il delia A (3 31 padiun 13l
Because the specific heat of mercury is low, and therefore its temperature rises (
quickly when any amount of heat is gained

B A (g i€ i Loy pos 43l s A i i Uil g duminie (3 30 e 5ill 5 ) sl 0 (
2-Why does water constitute a large percentage of the human body
¢ ¥ s S 5 85 S Aty el Jay 13
Because the specific heat of water is high, and therefore it maintains a constant
body temperature when the temperature of the surrounding medium changes
Lo ol s gll 550 A o i die aueal) B ) As o il e Jailay ML 5 dai e elall Ao gl 5 ) yall oY
3-Water is used in the cooling system connected
to car engines known as the radiator... Explain
¢ e ool Cag el sl ) S oy Jaatall oy il s 8 elall aadi |
To protect engines from damage due to high T
temperatures il e = Cooline
8 pall da 0 gl Y1 ety Clill e IS jaal) Alaal <<}
4-Water is an excellent cooling fluid... Explain Radiator
Sdle L2l lies Sl sz e L)
Its high specific heat, it absorbs large amounts of thermal energy without a

significant increase in its temperature
A oa A b S i) Cupan (93 ) pall Al (10 5 S ey g e il 43 ) a g LY

container

You have two quantities of water and oil with the same mass at a
temperature of 200°C. They were heated by a heat source. Which of the
.wo liquids takes longer to reach a temperature of 60°C? Explain

ST b3 Gy i) g (51 on Haian Ao g Laginionsi &3 ¢ 200 5 s Aa o vie ALK i Lagl <y 3115 slall (e (lineS @l
opadill 1a €60 5l s A3 ) Jseasll

Water takes longer to raise its specific heat than the specific heat of oil

Sl Ae il s 51 el e due il 43l s gl S8V el elall 3 jriy

The material used in making ice boxes It must takes a long time to lose heat

FIrst term
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1-The effect of the type of a substance on the change in its temperature
L&) da s e sala) Al i

Practical Activity (3

Steps

1-Place 500 g of water 20°C in one beaker

And 500 g of ice -5°C in other beaker

2-Heat each beaker using a regular flame for two minutes
3-Record the thermometer readings for both the water
and the ice and calculate the amount of the change in
their temperatures.

Observation

The amount of temperature increase in the ice (solid) is greater than the

amount of temperature increase in the water (liquid )

(I sLal) 5 ) pm Ay gl Y1 laie (ge ST (0 6K (alaall) i) 5 ) pm B ja g s,V laia

Conclusion

The amount of temperature change of equal masses of different states of the
same substance differs when they gain or lose the same amount of thermal

.energy

aauall L}AI\_JASM u,mu,m ji LHL...,SS\ Qe 3alall u..s.qw‘uh;d' ) eayall L}A&,ULHJA\ A<y B)\P@JJ&):\&:J\ J\qé.auh;' RE
4l

In this activity

Control variable Lzl s 'I(EE]}] pratwe
Amount of heat gained, mass of 4
the substance ad .
Balall AL cAunaiall 350 jal) 4 10 H
Independent variable Ji. s 07 7/ o
Physical state of the substance ™7 A . | _ Amount of heat
salall 40, 5 Al )y (J)
Dependent variable@tm BYSA( Amount of heat Amount of heat

needed to raise the needed to raise
temperature of ice the temperature
by 20 of water by 20

Amount of temperature change
a‘)\‘)aj\:\;‘)dsﬁ‘).\a_ﬂ\ ‘)‘JQA

Explanation
The amount of temperature increase in a block of ice is greater than the
amount of temperature increase in the same mass of water when they gain

the same amount of thermal energy. Explain

A\JASUASJLAQ_\L&JS\J.\C ;N\L}AM\&L‘:J\}‘&;)JGBE\A.\)Y\ J‘JAAL}A)AS‘ u;&éﬂ\w&io)\);&)dssth.\)\w J\JEA
¢ Jle Ay ) all dsl)

Because the specific heat of ice is less than the specific heat of water
;wm;ﬂ\a)‘)ﬁ\wds\éﬂm)ﬂ\a)\)ﬁ\ U\J
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First term IE F E ’ 01005136959- 01222978682




ual.lhng' JI :n.j.uup

e

%SFQZI 48 In.'\f;e} 2

T —

Unit One, Lesson (3)
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SCIENCE

Obijective questions

1- Write Scientific term
1- Which part of the universe is the subject of study and observation of the change in

energy and matter in it (......................... )

2-The space surrounding the system with which energy, matter, or both can be
.exchanged (.............oooiiiiis )

3-A system in which an exchange of energy and matter occurs with the surroundings
(o )

4-A system in which an exchange of energy without matter occurs with the
surroundings (......ooeevviiiiinnnn.. )

5-A system in which no exchange of energy or matter occurs with the surroundings

K )

6-The measure of the average is the kinetic energy of the particles of the system
(oo, )

7-The sum of the potential and kinetic energies of the particles of the system
(oo, )

8- The amount of heat required to raise the temperature of 1 kg of matter by IC Factors
(e, )

9-The cooling system connected to car engines(......................... )

2-Complete the following sentences with appropriate words

1-The substance in the system may be ............ orliquidor............ a mixture of them
2- Systems are classified according to their ability to exchange energy and matter with
the surroundings into a............ closed systemand ................

3-An exchange of energy occurs in both............. and ............. systems

4-No exchange of matter occurs in both both............. and ............. systems

5-The internal energy of system it the sum of the ............ and ............. energies
6-The kinetic energy of the particles of the materials............ is as largest, because
they are moving..................

7-When a material gains an amount of thermal energy.......... the average kinetic
energy of its particles, and therefore .......... its temperature

8-The potential energy ofa .......... material is as largest, while for.......... materials
is almost zero

9-The body gains thermal energy. ............ its temperature, while the body loses
thermal energy.......... its temperature

10-The amount of change in the temperature of any body depends on............. the

type of material and ..........

11-The amount of change in the temperature of different masses of the same material
differs when.......... o] SUUUUURI the same amount of thermal energy

12-When two equal masses of water and oil are heated over a uniform flame, the
amount of temperature increase in... gg........ is greater thanin....................

o~

. \y@ Mr  Alifaz.N.Tadrous
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13-When the specific heat of a substance is large, the amount of heat needed to raise its
temperature is............ and take time ............... the loss is the energy it has gained

3-Correct underline

1-An open system exchanges energy only with its surroundings

2-Bottles of soda water represent an isolated system

3-Heat is a measure of the average kinetic energy of the particles of a substance

4-A decrease in the average speed of the particles of a substance is offset by a constant
temperature

5-Murcury are an excellent coolant liquid

6-The specific heat of ice is equal to the specific heat of liquid water

7-Radiators are used to protect car tires from damage

4-Put a (v/) and an (X) and correct it

1-An open system has only exchange of matter with the surrounding medium ()

2-A thermos represents a closed system ()

3-The temperature of a substance is a measure of the average kinetic energy of its particles (
4-The average kinetic energy of the particles of a system leads to an increase in its
temperature ()

(5) The average kinetic energy of the particles of hot water is equal to the average kinetic
.energy of the particles of cold water ( )

6-The average kinetic energy of the particles in a system is equal to the kinetic energy of a
single particle, assuming the kinetic energy of all particles is equal( )

7-Heat transfer from or to a body is inferred from the change in its temperature ( )

8-The amount of change in the temperature of a body increases with an increase in its mass
when it gains a quantity of heat( )

9-The specific heat of a single substance varies according to its physical state ( )

5-Choose the correct answer from the given answer

1-What is the relationship between a closed system and the surrounding medium
a. Both matter and energy are exchanged between them

b. An exchange of matter but not energy is exchanged between them

c. Energy is exchanged between them without matter

d. No exchange of matter or energy takes place between them

2-What is the relationship between an isolated system and a collective section

a. Only heat is exchanged between them
b. Both matter and heat are exchanged between them

c. Only matter is exchanged between them D —

d. Neither matter nor heat is exchanged between them :

3-In the opposite figure (2) ———

Which number represents the system and the system e e - - -
boundary, respectively? G

a. (1).(2) b.(2).(3)

c. (1).(3) d. (3).(2)

: » V.5 | Mr Alifaz.N.Tadrous
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4-The opposite figure shows three pots containing

equal masses of tea with a temperature of 70 CC

Which of the following is true after 20 minutes

a. The temperature of the tea does not change in the pot (1). ‘('g‘ %Z )
The mass of the tea decreases in the pot (2)

b. The mass of the tea does not change in the pot (1). The temperature of the tea decreases in
the pot (2)

c. The temperature of the tea does not decrease in the pot (2). The mass of the tea does not
change in the pot (3)

d. The mass of the tea does not change in the pot (1) (1). The temperature of the tea does not
change in the pot (3)

5-A system containing a substance (A) with a mass of 5 was dissolved in 30 ml of
water. At the end of the experiment, the temperature of the solution decreased

by 3 and its mass was 35. What type of system is this

a. Isolated b. Closed c. Open d. Closed or isolated

6-The internal energy of the system increases when

a. The potential energy of its particles increases

b. Both the potential energy and kinetic energy of its particles decrease

c. The Kinetic energy of its particles decreases

d. Its particles stop moving

7-When a substance is heated, the body that makes it up dies

a. Its average kinetic energy decreases

b. Its average kinetic energy increases

c. Its potential energy increases

d. Its internal energy decreases

8-All of the following are factors affecting the temperature of a system, except

a. Its mass b. Its type of substance  c. Its shape d. Its physical state
9-The opposite figure represents the heating process of two (A) ®)
copper balls (A and B). Which of the two balls has a greater :

temperature rise over the same period of time electric

a. Ball (A), due to its high specific heat heater !

b. Ball (B), due to its high specific heat

c. Ball (A), due to its large size

d. Ball (B), due to its small size

10-From the opposite pots

What two vessels should the experiment be carried
out on to demonstrate the relationship between the
time required for water to reach boiling point and
the mass of water

a. (3).(4) b.(1).(4) ¢ 2.0 d. (1).(3)

et

20°C

4
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11-The opposite figure: represents the heating o

process of two cubes of the same material. Which
of the following is true when they reach 60°C?

a. Cube (YY) has more thermal energy because its specific heat is greater
b. Cube (Y) has less thermal energy than cube (X)

c. Cube (X) has less thermal energy than cube(Y)

d. Cube (X) has more thermal energy because its specific heat is lower

12-From the opposite figure

Which of the following is true 100 mL ion
a. The water in the two cups has the same amount of heat 9(')‘;C' %°e
b. The water in cup (2) is colder than the water in cup ) (1

c. The internal energy of the water in cup (1) is less than the water in cup (2)
d. The water in cup (1) reaches room temperature before the water in cup (2)
13- The opposite figure: represents an experiment to P,
measure one of the factors affecting the amount of
change in the temperature of the system

What is the independent variable in this experiment
a. The volume of oil and water

b. The amount of heat gained

c. The type of substance of the oil and water

d. The amount of change in the temperature of the oil and water

(14) When two equal masses of water and ice are heated with a uniform flame the
amount of temperature rise will be

a. Water is the largest b. Ice is the largest

c. Water and ice are both equal in both states d. Its amount is twice that of ice
15-The specific heat of a metal ball depends on

water|.

ol

(A) (8)

a. Its type of substance b. Its mass c. Its volume d. Its radius

16-Which of the following materials has the largest specific heat

a. Water  b. Iron c. Aluminum d. Mercury

17-The table opposite shows the values of the specific Element | Specific Heat
heats of four elements with the same temperature Jkg.°C
Which element's temperature rises at the fastest rate when Al 900

egual masses of each are supplied with the same amount of || Cu 385

heat for an equal period of time Fe 450

a. Al b. Cu c. Fe d.C C 410

18-The graph opposite expresses the specific heat of
solids (A) (B) (C) (D) equals in mass at room

SpE“"lﬁ"‘

temperature 25, which of these substances reaches a heats | ﬂ ﬂ
temperature of 70 in the greatest possible time | ﬂ ||ﬂj
a. (A) b.(B)  c.(C) d. (D) L — Substance

A cC D

: Mr  Alifaz.N.Tadrous
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1-The system 2- The surrounding medium
3-Open system 4-Closed system

5- Isolated system 6- temperature

7-Internal energy of the system 8-Specific heat
9-Radiator

7-Give reasons for the following
1-A hot cup of tea represents an open system

2-A vacuum saucepan represents a closed system, while a thermos represents an
isolated system

4-The kinetic energy of the particles of solids is small, while the kinetic energy of the
particles of gases is very high

cold air

8-The amount of temperature rise in a single substance decreases with an increase in its

mass when it gains a quantity of heat

9-When two equal masses of oil and water are heated by the same heat source, the
amount of temperature rise in the oil is greater than that in the water

14-The human body contains a Iarqe@centaqe of wag

_ QV \y Mr Alifaz.N.Tadrous
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8-What happens when
1-The system gains thermal energy from the surroundings

2-Two different masses of distilled water are heated - each separately - to the same
temperature for an equal period of time using a uniform flame

3-Two equal masses of water and oil are heated - each separately - to the same
temperature for an equal period of time using a uniform flame

4-Two equal masses of water and ice are heated - each separately - for an equal period
of time using a uniform flame

Mr Alifaz.N.Tadrous
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s i) Methods @n Heat Transfer

Heat FIOW M. o Methods of Heat Transfer &
‘i- %y/
Heat Flow Whenapotof WM 1. o« coecion e [
boiling water at 100°C is f =
placed in a room at 250°C, the i 3
water quickly cools down over i

time. Explain?
Because thermal energy is transferred from the water
(system) to the room (surroundings) and is known as heat.

Energy that is transferred from one system
to another or to the surroundings due to a difference
in temperature.

Practical Activity How Heat Flows:

Steps

1-Record the 2-Place metal balls ina || 3-Transfer the metal balls
temperature of a boiling water bath fora | from the boiling water to
quantity of water in an | certain period of time the cold water and re-
insulated pot, using a [ until the temperature of  Jrecord their two
thermometer the balls rises. temperatures together.

Observation
The temperature of the cold water increases from 20 to 28°C
The temperature of the metal balls decreases from 100 to 28°C -
The temperature of the mixture of water and metal balls together is now 28°C

: ;u; Mr  Alifaz.N.Tadrous B
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Note The temperature of the water rises at a slower rate, while the temperature of
the metal balls decreases at a faster rate,

Because the specific heat of the water is greater than the specific heat of the metal
c&).u\ Jaza Anaeall cl U3 )y Aa ) (18d Laiy cLLa.\\ ndu\BJ\}h‘)Acﬁﬁf adasSla
Claall Ao il 350 5all e ST elall e i) 5 ) yall Y

Conclusion
' ' V | - .‘ : :

(A) 8) W ®

Direction of heat flow

hen two non-isolated systems with different temperatures come into contact

(What happened), thermal energy flows from the higher temperature system to
the lower temperature system

A Bl da 3 B el AUl e 4y ) jad) ABUal) (JE) (g e ((Gadag 3la ) B sadl Ag g3 A Gailida cpl g Jea g Gallal (uadll Sie
31 adl A3 & J8Y) aladl)

Heat flow continues between the two systems until they reach the same

temperature, i.e., they reach thermal equilibrium.
(gAY O ANad Say (5 681 Al dan o Gl Lagd rmay (a Cmaldail) (s B ad) (3800 ) (i pallany

‘Thermal Equilibri_lum The state reached by two systems with different

temperatures after they come into contact and their temperatures become equal.

Laghl oo (B )3 (6 sty LaguaaDl am B ) jadl A 50 (A (il Gaaldas gl duay (A ) 6 )1 ) o) 539

Notes The amount of heat lost from one system = the amount of heat gained in

the other system (at equilibrium).

(O e ) AV AUA 8 dauiSall Bl ad) dsaS - cpaallail) aa (ya B gilall 3 ) jad) dpas

When two equal masses or volumes come

into contact Of the same material and

different temperatures

Aa 0 b ailine g 3aal 5 Bale (e O sbaie Jlana ) QUES Luadl 2ie
B0l Gl el 3,1 jall

At thermal equilibrium, the temperature of each of them =their average

temperatures before contact are equal to (40°C).

(40°C).comadall I Lagi 1 (i 53 Jana s « s oad) 0151 i Lagia Ao 03 g

When two bodies with the same

temperature come into contact 30°C | The heat don’t flo 30°C

Boladlda 5o (il Lagd Glasa (a3l 210

. Note that does not change.

5l adl gl Gaay ¥

50°C Direction of heat flow

. “ %} Mr  Alifaz.N.Tadrous
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When a Nescafe drink with a temperature of 70°C
comes into contact with a milk drink with a
temperature of 20°C, (What happened),

we notice that the temperature of the mixture formed
.In the cup is greater than 200°C and less than 70°C

G eS) QS sl b (0 sSiial) Bl A 3 o Badi 20°C 431 A Gl g udiall 70°C 430 s A0 Adld g i duddla die
70°C (s S8l g 20°C

G.R.When metal balls with a temperature of 30°C are mixed with water with a
temperature of 20°C, the temperature of the mixture at thermal equilibrium is
not 25°C

25°C Al oI ) aie Jagdil) 5 ) da e 0985 Y <20°C 450 A A sle 2a30°C Lhola Ao e dgiana @l S i i ¢ puid
Because the mixture is composed of two substances that differ in mass and type,
and therefore in specific heat

Lo gl 31 ad) A Al g £ oil) o ALl B piilida (piinbe (e ¢ 9Sa Jaddd) oY

Methods of heat transfer

2" prep 1% term

First Conduction Second: Convection Third Radiation

F

Heat transfer by conduction

When: you touch a metal spoon
placed in a cup of hot tea

thenj!

The heat flows from the tea to the
spoon and from the spoon to your hand

: Heat transfer by conduct10n
in a way known ai

thermal conduction

HOW: heat is transferred by conductionl

When the end of a metal rod
with several pins attached to |
it is heated with small pieces ~
of wax

The pins are observed falling in
succession. from those closest
to the candle to those farthest

* from 1t

- af v VI AIAZ. 0N, 1 AUl UUd
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Heat is transferred along the metal rod from the higher to the lower temperature
point by conduction

In

Juagill § ) pal) A 0 B J8Y) Adastl) 1) de ¥y Adadil) e duinnal) dleal) 3)aiaf Bl sal) JEE Eua
Explaining heat transfer by conduction. g s s s gas i

When the tip of a metal rod is heated, Hot
didma (3l oyl il die .
the kinetic energy of the particles in it increases,

causing it to vibrate more. 4
ST A 5 g len 83 sa sall Cilasuall A8 pa Al Mo 35 ﬂ

Some of the energy of these particles is transferred

when they collide with neighboring particles,

increasing the kinetic energy of the neighboring

particles.

¢ slaall Clapall A8 ja A8Ua 1o 338 ¢ Led 5 ) slaall Slasad) aa Lgasbial die Cilaguall oda 48U (o Wany Jaiy |,

In the same way, some of the energy is transferred to the following particles

without the particles moving from their position.
lexa g (o Silasad) JE5 G (¢ 53 AN Clapall 48U (e o 3o Jii L)) bl

Thermal conductivity. -y gz |

The transfer of thermal energy through solid objects from one point to another
without the particles moving from their position.

Lgmaa 50 (o Lilamen JUET) () 50 (5 AT () aAdais e daliall alua ) IS 4 ) jal) A8 )

Thermal conductivity A measure of the extent to which a material conducts

heat through it.
B8 8l pal) i i okl LS (gl i ) pal) Aulina

‘ In the experiment shown in the opposite figure '1

Two iron and copper rods of the same
dimensions, with pins attached to them, are

heated using small pieces of wax. 2
il (a5 e sl s Lagale e el i Lag! il asaal (O S
Observation

The time it takes for the pins to fall varies for each rod, and this depends on

the thermal conductivity of the material of each rod.
Gl JS Bl Al ) Al il e 1D (a8 gy 5 (3w JS 8 Gl T ghas (03 DA Jaa Dy

The thermal conductivity of copper is greater than that of iron.
sl e ST Gelaill ) all Alia il o Cus

Therefore, the wax melts first and the pins fall faster.
& el Lol 8Lt § W 5l palill snie gy 1)

Copper Iron )
T
<4) & 000

Holder
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Metals are good conductors of heat.
3 Al e sill saus 3l go <0l 38,
The natural elements are arranged according to their conductivity as

follows:
S ¢ Lgilia & s Amdall pealiall (5 53

First: Diamond. Second: Silver. Third: Copper.

oelal) ;G duadl) ;S el J5Y)
Materials can be classified according to their thermal conductivity into:

Thermally conductive materials Thermally insulating material
L)l Alia 50 3 5 Lol a Al e 3 se

Good thermal conductors have high | Poor thermal conductors have low
thermal conductivity thermal conductivity

ixdi e Al sl Leislia 535 5) s ll o 5l 8303 3 50 Fumidia &) sl Lebdan 558 sall Joa i) A2 3 5
Examples Wood -
Diamonds -Plastics
Metals in general, such as aluminum <>+ ==
and copper

ol g a srie V) - e ale JS ol a1 ulal) AL,

G.R.

1-Pizza is placed in cardboard boxes.
¢ 05N (e e Sl pni: Jle
To keep it hot, because cardboard is a

heat-insulating material
31 all A el o) sall (e (53 SN ()Y cialis gy Bl

2. Cooking utensils (pots) are made of metals.... Plastic handle ‘ »
Ol (e edall A 5l i ‘\
Because of their high thermal conductivity, ’ 9

A al) elua 5 gl ,Y

3-The Cooking pots handles are made of plastic or wood... ?
iall 5l eliudlll (e gl 5l Gl S

Because of their low thermal conductivity.

A oal Lgilan i aliniy,

4- Polystyrene panels are placed between hollow bricks
constructin g building walls?
4@M\b\ﬁwm&ﬁ)u#\d\ﬁu&ww\éjﬂ\ \)3\@4}

Because polystyrene and the air in the brickwork are heat- msulatlng
materials, which prevents rapid changes in temperature inside the room
when it changes outside

Jala sl all a5 (G Aapull sl aiar Lo sy 6l all A1k 3 sl (g skl g i (8 29 sall ol sell s Casind dsall 0¥
lea LA L s vie (3Ll

Stainless steel
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The presence of cooling systems inside electronlc
devices such as computers and smartphones that use

materials that conduct heat well Such as silver
dadll Jia 5 ) yall Jua sill B 3 o Lgd anains A3 Cail sgd) 5 55 saaaSll 5 jeal Jia 4 5 53V 3 3ea1 Jaky 3y 5 dadail 25

To get rid of the heat generated in the internal components, which may lead

to poor performance and possibly damage.

il Lo ) 5 Ll Cima ) (5355 38 il Flalall i gSall 8 5l giall 5l sl (e Gl

Second: Heat transfer by Convection

When: crystal of violet potassium
permanganate is placed in a beaker containing
a quantity of water over a flame

then J!

The violet-colored water spreads into
the beaker during the heating process

by!

Convection cuurent

‘ Explanation of Heat Transfer by Convection Currents l

When water is heated |the hot water | And the cold | Reply the
by a heat source, the | rises because | water(higher | rise of hot
water particles near its density is | density) water and the
the bottom of the less than that | located at the | fall of cold
container gain thermal | of the cold surface water
energy, so the water descends to
particles move faster replace the
and further apart. hot water
CuiSS 5 a Haaa el il i Q';L.A\;Ld\@?:ﬁ ﬁ\."\ﬁ\}l)d)\.ﬂ\cu\} dgraa i
Al BY) ¢ 8 e Ay 3l elall Cilaren OS5 AU (Y ¢ eV | e asa sall (e AL gLl
ST o Clapuall @ mii 4y ) a2l Ll A8US e BB | e dadd Qo) | Ll el g
ST lpaans (o 2l AL eLal),
@ % Mr  Alifaz.N.Tadrous
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When air is cooled

its density increases, so
it descends and is
replaced by hotter (lower
density) air

Heat tr

JanY Jasgd 45U a2 35 ¢ gell i die
(ASUS J8Y) aldl o sl alaa oy

ansfel in gases

by convection currents.

I prep 1% term

When air is heated

its density decreases, SO
it rises upwards and is
replaced by colder
(higher density) air

oY i b AU S o sl (i die
(ASUS e 1) 2Ll ¢ ) sell adaa oy

Thermal Convection

The transfer of thermal energy in fluids with the movement of thelr particles
Letlasn 48 ae @l sall 84 ) jal) A8 JUs) g ) jall Jeal), :

(1)The heater is placed on the floor of the room (G.R.)?
¢ Jle 48 gl A )i e slisd) pua

By transferring heat from the heater to the air next to it, the
warm, less dense air rises upwards and the cold, denser air
sinks downwards ZE
Jaud ALK e 25Ul o) sgl) Jasgn s e 1 ALK V) {310l o) sql) i 58 Led ) slaall o) sl slanall (pa 5 ) jal) Jliily,
(2) The freezer is installed at the top of the refrigerator.
(G.R.)? die st Sl 3 550 oy §

This ensures even heat distribution throughout the
refrigerator by the cold, denser air descending

downwards and the warm, less dense air rising upwards
e AU J8Y) 31 £ ) sl 3 gria s JautY ZEUES e Y1 5L 6 sgd) o sagn 4D elail jaen 5

STI0)

‘ Sea Breeze l . ceabreese

e Tovement or cora air (breeze) from the R —
sea during the day towards the land L - J
ol et Gl olail |l sl (e (uimsd) 3L o) 5 ASa
The Sea Breeze Phenomenon. s awss sl
(3)The reason for Sea Breeze occurrence(G.R.)? -t °::'.. TR S ¥
The specific heat of land is lower than S RBENE SRR {5 12
the specific heat of sea water o Loty m I
D) el e 5ill 5l all e ulall e il 5 jall (mliail 1 el s G gia it > °°:°°" .

How it occurs.

(1) When the sun's rays fall during the day, the air in contact with the land

heats up more than the air in contact With the sea.

(2) The hot air above the land rises upwards and is replaced by cold air

(2) o~ g e (pmd) 2k o)t alsa dags e

(breeze) from the sea.
s ALl ¢l gl %)
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The effect of this phenomenon is more evident in the summer than in the
spring or autumn,

How can an eagle fly in the air at great heights?
€5 S cleld)) o ol sell 8 Galaill jusil) apdaiasy (oS

The air near the Earth's surface is heated by the sun's heat, L
causing the warm air to rise upwards. The eagle spreads its .
wings to rise with the air without having to flap its
wings. This is equivalent to the force of gravity and

maintains its buoyancy in the air.
o) sedl an Ao adijl dgalin ) Javed e (810 o) sedl Jan < HL5 acLaTid uaill 5l ja Jais (Y gedans (g o il 51 sgll (i
o) sall b o sila o Jadlay s 4l A Y1 Andlall 558 Jolay e s 5 cpaliad) B ) Al o0

Lali Lay ) g Leilaf Cinca ) (5055 38 il g Aalalall il Sl 3l giall 351 ) e palaill
Third: Heat transfer by Radiation

VWhen: exposed to solar radiation, we feel warm
even though there are millions of kilometers of
space between the sun ai the Earth (G.R.)?

2" prep 1% term

The sun's heat is transferred to us
without the need for material particles.

knowr¥as Heat transfer from the sun to the Earth
Radiation by radiation

‘ Explanation of Heat Transfer by Radiation (

1-Solar radiation consists of many Electromagnetic waves:- Waves

- - that propagate in a vacuum at a
electromagnetic waves, some of which _ .
are visible, such as light, and some of very high speed, reaching 300,000

- s : m/s in all directions
which are invisible, such as infrared 5 S eyt £ 5 5255 i e Al S il )
radiation with a thermal effect. Jesi 123mY/s 300000 (o) lalai¥) apen o
s Leans Bl 5ol il sall (e 33al) (e (esal g a2 ()5S
@Al Ll 3 o) yaall Cni Aai) Jia (e e Lgudans g 6 gual) Jia,
2-Objects absorb infrared radiation, so their temperature rises.
i) m Ay a5 1A cp) yeal) int AaiY) alua) i,
Opaque, upright objects absorb infrared radiation better than shiny white objects.
Al slianll aluaV1 (aliaial (e Juail o) peal) caad A0 2ailal dainal) aluad) paliaial o S
Therefore: - Firefighters wear shiny, clear clothing.
daaY dpcad Gudle clabaY) s 638 0 -2 1AL
In the summer, they wear white or light-colored clothing,

In the winter, Dark clothing. Solar water heater tubes are painted black.
35 5 slL dadl) A Call A A8 Dl gmieil) 65 datld ) clian (udle Canall b 55 55,
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1-All hot objects radiate heat (mfrared rays), and the hotter the object, the
more infrared rays it emits.

die 5 pleall ol yeal) can AadY) ) ) LS il anall S LS5 (o) pen con Aail) 551 a ai Aalad) plua) (S

2-All heat sources emit heat, which is transmitted through the air by
radiation and convection, while heat from the sun is transmitted by

radiation only. -
o b)) el Jai Laigy eJand) 5 g LY o) sl O Lgia JE 8 ) jall L Canii 351 all jobiadl US

Lo o LYl e, y 4-\
Heat is transmitted from the lamp to the hand by radiation. | | N
That is, heat is transmitted by radiation in a vacuum and in gase |

u\j;d\ @j&\)ﬂ\uﬁ&myhd&uaj‘)ﬂ\ U‘LS\ t\.u.u‘}” d.\‘).kuc J.\M ‘_,,J\ Cw\waj\)ﬂ\dsm /

In light of the above, radiation can be defined as follows:

Thermal radiation.

The transmission of infrared rays from the surfaces of objects, especially

hot ones, W|thout the need for material particles.
4 - L1 g cL@.\Au;\.uJ\M\AJcELAAY\C.Lu|wc\JA;l\A_\MWY\JM\ E’EE

Thermoqraphy

Thermograph
A technology that uses a camera to sense the thermal radiation emitted by

objects and convert it into color images. The colors depend on changes in

the body's temperature.
oo L ol 20 i sla e M Al snis alusa) G alaall 5 ) adl gLty Jladiiad e
W@J\EJ\)}Q\;)JQQ\J&H\_

The thermograph camera iS USed i s se il | juls aasius
-Photography in the dark.  .wi s s,

-Detecting the temperature of objects.utis i is s e

Integration with Biology (s sis) cball sle ga dals

Snakes are able to hunt their prey at night(G.R.
because there are sensory sensors in the front of
the snake's head that enable it to receive infrared
radiation emitted by the prey's bodies.

aJJLAJ\ ;\)A;.Ug_\;.aw‘}ﬂJm‘w@&wkﬂ\w\)um@mg\)wd};)l )dl.@_m\)aq\_\h.a\wuab_d\u&w
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HSCIENCE ol B
OLIEMIVERENITS  Unit One, Lesson (4)
1- Write Scientific term

1)The energy that transfer from one system to another as a result of the difference in
their temperature. (..................... )
2)The state in which 2 different systems differ in their temperature and touching each
other where their temperature becomes equals (..................... )

3) Transfer of heat energy through solid bodies without the moving of their molecules
from their position (..................... )

4)The measurement of the ability of substance to transfer energy. (..................... )
5)Transfer of heat energy in fluids with moving its particles (..................... )
6)Movement of cold air at day from seato land (..................... )

7T)Waves transfer in space in all direction by speed of 300000 Km/S (.................. )
8)The transfer of infrared rays from the surface of hot bodies without the need of
materialistic particles (.................. )

9)A Technique in which a camera use the sense of thermal waves emitted from bodies
and change it into colored photos. (.................. )

2)Complete the following

(1) Thermal energy is transferred from a............ system at a temperature to a
................ system at a temperature.

(2) Heat is transferred in three different ways conduction,............. And............

(3) Heat is transferred from one point to another in............ objectsby...................

(4) From materials that are good conductors of heat............ .while............ is from
materials that are heat insulators.

(5) Cooking pot handles are made of.......... Or............ while the pots themselves are
made of.............

(6) Silver precedes by ........... element and follows by ........... element in thermal
conductivity.

(7) Sheets of............. are placed between bricks to avoid............... temperature
changes inside buildings.

(8) Heat is transferred by conduction as a result of.............. particles of a material
touching each other, while heat transferred by convection as aresult .............. of
particles of a fluid.

(9) Heat is transferred in iron by......... , While it is transferred in water by..............
(10) Hot water has ........... density while cold water has ........... density .

(11) A sea breeze occurs as a result of the movement of hot air from............
to be replaced by cold air from.....................

(12) The 1dea of the sea breeze depends on the transfer of heat by a...............

, while the cooling of electronic devices depends on the transfer of heat by a...............

(13) Heat is transferred in gases by a............... and ................ method

) @
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(14) The heat of the sun reaches us by a............. method, while the heat of a heater
reachesus bya............... and............... method.
(15)ecceini..n camera. can sense the.............. radiation emitted by objects and

convert it into colored images.

3)Correct the underlined:
(1) Heat is a form of matter. (............ )
(2) Heat is transferred through solid objects from one end to the other by convection.

(3) When two identical cubes of copper come into contact, the temperature of the first
being 60 °C and the temperature of the second being 40°C, their temperature at thermal

equilibrium becomes 20 °C. (......eenveenn... )

(4) Copper ranks first in thermal conductivity among natural elements (............ )

(5) When heat is transferred by radiation, hot water particles rise upward and cold water
particles sink downward. (.................. )

(6) The effect of the sea breeze phenomenon is more pronounced in spring.

(7) Infrared radiation has a chemical effect. (.................. )

(8) The idea of wearing clothes that stand out in winter is based on heat transfer by
conduction. (.................. )
(9) When we stand in front of a lit electric lamp, heat is transferred to us by conduction.

4)Put ( v') or (X) , and correct the wrong:
(1) The transfer of thermal energy from one system to another depends on a temperature
difference between them. ()
(2) Heat is transferred from a colder body to a hotter body. ( )
(3) A spoon becomes cold after being used to stir iced water in a cup because the spoon
loses heat to the iced water. ()
(4) When a cube of metal at a temperature of 60°C is dropped into a tub of water at a
temperature of 90°C, there is no change in the temperature of the water. ( )
(5) When stirring a cup of hot tea with a metal spoon, heat is transferred to the hand by
radiation. ()
(6) Thermal equilibrium occurs when there is a difference in the amount of heat. ()
(7) Metals are thermal conductors. ()
(8) The thermal conductivity of copper is greater than that of silver. ( )
(9) The thermal conductivity of solid bricks is better than that of hollow bricks.
(10) The heat generated in smartphone components leads to poor performance. ()
(11) Heat is transferred through solids and liquids by convection. ()
(12) When air is cooled, its density decreases and it sinks. ()
(13) An electric heater is placed on the floor of a room to heat the air by conduction.( )

' g ; %} Mr Alifaz.N.Tadrous
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5)Choose the correct answer from the given answers:
(1) When an ice cube is placed in boiling water.
A)Heat is transferred from the water to the ice.
B) The water acquires energy from the ice.
C)The water acquires energy from the surroundings.
D)Coldness is transferred from the ice to the water
(2) We feel cold after entering an air-conditioned room for several minutes, because....
a)The body loses heat. b)The room air loses heat.
¢)The body gains heat. d)The air conditioner gains heat.
(3) When an object (X) with a temperature of 75°C comes into contact with another
object (Y) with a temperature of 1500°C, heat is transferred.
a) From (X) to (YY) when thermal equilibrium is reached.
b) From (YY) to (X) when thermal equilibrium is reached.
C)from (X) to (YY) until thermal equilibrium is reached.
d) From (Y) to (X) until thermal equilibrium is reached.
(4) The opposite figure shows a beaker of water placed in a basin of water.
What is the temperature of the water in the beaker and basin after 5 hours?

a) Beaker: 90°C , Basin: 50°C  b) Beaker: 50°C, Basin: 50°C 7 | (
c)Beaker: 70°C , Basin: 70°C d) Beaker: 50°C , Basin: 70°C m“mL‘”[

(5) Heat is transferred through metal objects by...... . Water s

a)Conduction and convection. B)Radiation only. '[ [ )

c)Radiation and convection. D) Conduction only.

(6) When ironing clothes with an electric iron, heat is transferred from the soleplate to
the clothes, by.......

a)Convection currents and radiation b)Radiation only.

c)Convection currents only. d) Conduction only.

(7) All of the following are good conductors of heat, except for.......

a)lron.  b) Copper. c¢)Aluminum. D) Wood

(8) The amount of thermal conductivity can be clearly distinguished between each of....

a)lron and copper. b)Copper and aluminum
c)Wood and plastic. d)Iron and plastic.
(9) In Figure (1), metal balls of the same material were Figure(1) |

glued with wax to several stems of different materials.
When heat was supplied to them, some of the balls fell
off As in Figure (2),which of the stem materials is
considered the most heat conductive?

(A) A (B) B (©)Cc (D)D

: > Mr  Alifaz.N.Tadrous
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(10) From the experiment shown in the opposite figure: | [31
Ice cube (2) melts completely before ice cube (1) because ... ™%/ [
a)Material (X) conducts heat faster than material (). =
b)Material (Y) is a better conductor of heat than material (X).
C)The ice cube on material (Y) loses heat faster.
d)Material (X) has the same thermal conductivity as material ().
(11) The opposite figure: represents an iron rod, on which

are attached4 identical balls of wax heated from position (A).
What is the order of the wax balls in terms of melting speed? <
a. Z>Y>X>W

b. W>Z>Y>X

c. W>X>2Z>Y

d)Z>Y>W>X T
(12) A metal door handle (X) is cooler than another plastic

door handle (Y) on a cold day. because handle (X).........
a)conducts convection currents more than handle (Y).

b)More conductive than the handle ().

c)Less conductive than handle (Y).

d)Better radiant of heat than the handle ().

(13) From the experiment shown in the opposite figure:

What is the possible temperature of each of the two  wooden spoon

material (Y)

Hot surface iron

spoons two minutes after placing them in cold water? coldwater | metal spoon
¢ we 20°C
Choices | Wooden spoon | metal spoon
A 25°C 18°C
B 12°C 28°C
C 30°C 30°C
D 10°C 10°C

(14) Heat is transferred by convection in all of the following except:.............
a)Chlorine. b) Water. C)Air. D) Aluminum.

(15) When air is heated, it............

a)lts density decreases and it sinks. b)Its density increases and it rises.

c)lts density decreases and it rises. d)Its density increases and it sinks.

(16) Covering a cup of hot tea with a lid makes it retain its heat for as long as possible,
because this reduces its density.

a)Conduction through the cup b)Convection currents above the surface of the tea.
c)Convection currents in the tea.  d)radiation from the shiny surface of the cup

. Mg Mr  Alifaz.N.Tadrous
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(17) In an electric kettle, the heating coil is placed

near the base of the kettle, because............. Water
a) Cold water rises b)Hot water rises.
C) The kettle is a poor conductor of heat.
d) Water is a good conductor of heat.

(18) An electric heater was placed on the floor of a room, Which of the following figures
represents the air movement in the room after turning on the heater?

heating
coil

- - - W

R .

D © ® ®
(19) The opposite figure shows three locations where the
temperature varies. The correct order of these locations
according to their temperature at noon is:
a)1<3<2 b)3<1<2 ) 1<2<3 d)2<1<3
20)Which of the following figure represent mechanism of forming sea breeze

o s ‘id air ‘ 4 : ——
B @
N & e
g 7 ‘<m v Al
(21) Heat transfei?’oy'radiation occurs through......... 2.

a)Liquids only. b) Material and immaterial media.
C) Gases only. d)Metals only.

(22) In which of the following cases is heat
transferred by radiation only? glass __|| |1l glass
a)Heating a pot of water using a stove.

b) Heating a piece of rock by the sun.

C) Heating the air in a room with a radiator.

d)Heating hands when rubbed together.

(23) Which of the following is true?

a)Metals conduct heat equally.

b)Heat is transferred in solids and liquids by convection currents.
¢)The density of a cold liquid is greater than its density when it is hot.
d)Infrared radiation has a chemical effect.

(24) From the figure opposite: Which method (or methods) of heat transfer is prevented
by a vacuum?

a)Conduction and convection. b)Cor%tlon and radlatlon

g \y@ Mr  Alifaz.N.Tadrous
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d)Radiation onIy

¢)Convection and radiation.

3
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25)In the following figure :- Rami and Atef set around burning wood to feel warm At an
equal distance , how heat can transfer to each of them ?

Choices | Rami Atif
A Convection radiation
B Convection radiation
and radiation
C radiation Convection and
radiation
D radiation Convection

26) Homes in hot houses painted with white color
b)transfer rays c)absorb rays d) allow rays to pass

a) reflect rays

27)From the following figure , what is the method of
transferring heat from the heater to thermometer

, because white color

Heater
storage _
(a) Conduction , convection and radiation ar \\*
(b) Conduction and radiation
(c) Convection only (d) radiation only ; * Thermometer

6)Choose between the 2 columns :- Thermometer feservolrs
1)
(A) Heat transfer through (B)Through
1)solid 1) radiation
2)gases 2) Conduction and Convection
3)Vacuum 3) Conduction
4) Convection and radiation

2)

(A) Heat transfer

(B)Through

1)On touching a metallic spoon

3)From sun to us

2)From the warmer to the room atmosphere

2) radiation
3) Convection
4) Conduction

1) Conduction and radiation

What'is meant by:
(1) Heat
(2) Thermal equilibrium
(3) Thermal conduction
(4) Thermal conductivity
(5) Convection

(6) Sea breeze

First term
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(7) Radiation
(8) Electromagnetic waves

8)Give reasons for the following:
(1) The temperature of a cold solid object rises when it touches a hot piece of iron.

(2) The temperature of a hot piece of metal decreases when it is placed in a cup of cold
water.

(5) When constructing walls, it is preferable to use hollow clay bricks over solid clay
bricks.

(7) An eagle can soar at great heights without flapping its wings, despite the Earth's
strong pull.

: > v.b | Mr Alifaz.N.Tadrous
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(18) Thermograph cameras are used at airports.

9)What happens when:
1-A hot metal block is immersed in a cup of water that is cold relative to the temperature
of the metal block and the water?

(6) Heating the end of a metal rod with several pins attached to it with small pieces of
wax.

(7) Using polystyrene insulation panels between the walls of buildings during
construction.

10)Compare between each of the following:
(1) Thermally conductive materials and thermally insulating materials in terms of:
Definition - Examples.
(2) Copper and plastic in terms of: Thermal conductivity.
(3) Hollow clay bricks and solid clay bricks in terms of: Thermal conductivity.
(4) Solid and liguid materials in terms of: The method of heat transfer through them.
(5) Heat transfer by conduction, convection, and radiation in terms of: The possibility of
heat transfer in a vacuum

3
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Chemical heactions
Il“ Chemical Reaetions

AN LI NT)

Physical Changes a.wi i sl Chemical Changes s ci s

A physical change is a change in the | A chemical change results in new
state or shape of matter without substances with chemical properties

altering its chemical composition. different from those of the original
LeasS 3 Lmaad ()50 LdSa gl 3ol s & st g L i) pussdl) materials

sl A0S Gailiad 3 aan s sel ) el Ll 535
ALaY) 3 gl (ailiad e ddlida

Burning of wood

1) Dissolving sugar in water.
2) Milk turning into yogurt.
3) Burning of wax.

4) Melting of wax.

5) Rusting of an iron nail. ¢
6) Burning a piece of bread in the oven.
7) Clouding of clear limewater when carbon dioxide gas is passed through it.
8) Change in color of a moistened universal indicator strip when exposed to
ammonia gas.

(1), (4): Physical Changes

(2), (3), (5), (6), (7), (8): Chemical Changes

Mr Alifaz.N.Tadrous
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Activity 1: Concept of Chemical Reaction
Materials and Tools Used: Baking soda (sodium bicarbonate)
Vinegar (diluted acetic acid)- Balloon- Funnel Empty bottle

a balloon contain backing soda

vinegar

Steps
1-Put two spoons of baking soda into the balloon.

2- Pour some vinegar into the bottle.

3- Insert the balloon’s mouth into the bottle’s mouth.

4- Lift the balloon to pour the baking soda into the bottle.

Observationisss.

Effervescence occurs and gas bubbles rise, causing the balloon to expand and fill with
gas Sl seal 5 ¢y sl 2aai (M) (505 Laa Ll Dileld adi iy o)) )8 Caany

Explanation . :

The chemical reaction between baking soda (sodium bicarbonate) and vinegar (diluted

acetic acid) results in effervescence and the release of carbon dioxide gas.
050 3l Sl Blail s 058 ) (sl elisn) Gman) Jall s (psaseall Clis S) 5580 13 gm0 el Jeladl) (g3

Mechanism of Chemical Reaction

Chemical Reaction
A process that involves the transformation of

chemical substances into chemical substances other
(reactants) (products).

In a chemical reaction, the reactants combine, break apart, or replace one another to
form new products.

o &
: N | Mr Alifaz.N.Tadrous
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IMechanism of Chemical Reaction PP

Step 1. Step 2:

Breaking the bonds between atoms in || Rearranging the atoms and forming new
the molecules of the reactants. bonds to create the products.

LA S0 sl iy a8 ol Ay Tl 1 ST 5 ghadll 5 a0 B Tl 305555 S g 5 a2 55

! o9
25 o0

Chemical Reaction

|nds between atoms in the molecules of the

reactants and the formation of new bonds between atoms in the molecules of the

products.
AUl ) gall il e A Gl A G Basaa Jasl 5 5 (5 6S5 g Aledial) o) gall Sl da (8 ) AN G dadd g 1) HuS Gea dolee  Shas) JeLal)

Properties of Substances Before and After a Chemical Reaction
el Jelall ag Jid o gall al 53

The properties of substances change before and after a chemical reaction, as
demonstrated in the following activity:

Activity 2: Burning Sugar
1-Place a quantity of table sugar in a combustion dish. What are the observable
properties of sugar?
2-Heat the sugar slowly by placing the dish over a flame. What changes occur in the

properties of sugar after burning?
?“LM\‘M\L}A—\LAAGQLA d\).\;\d.\kudamu\)s.uwmtm \
d\)&?\dﬂ)&d\u@m&s\)&@\u\ﬂ\@u s_\.gﬂ\d}sdﬂal\@ay;h‘)&d\uw -y

Observation:

Observable properties of sugar
Sl 4y AUl a) gad)

s e clan 4l s Odorless White solid

. &)=Y e During burning

5430, e A strong smell develops and smoke rises
seaie sl S s Sugar gradually tu%nto a brown molten substance

} “ Mr Alifaz.N.Tadrous
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3y 2 After complete combustion:

&

(0s9) Ml elisusile i A Dlack solid substance (carbon) remains

Smoke rises Colour change

Properties of substances (sugar) before and after the reaction, as shown in the st

following table

Properties of substances Properties of substances

before the reaction after the reaction
m (Color | whitesoid | Blacksubstance =~ ]
m_ Siong dor rd sk _

Activity 3 : Reaction of Qil with Caustic Soda

Steps:

1-Place 100 ml of oil in a glass beaker.

2-Add 30 ml of caustic soda solution (concentrated sodiu

the oil drop by drop.

3-Heat the mixture using a suitable heat source to a tempeFe

50°C, stirring the components well in one direction.

What change occurs in the properties of the substances after the reaction?

Observation:

The texture changes over time, and the mixture transforms into a new solid

substance.
Conclusion:

The texture of the substance changes before and after the reaction, as shown in the

following table.

Propertles of substances before the reaction

state Oil: L|qU|d
Concentrated sodium hydrOX|de solution Liquid

Indicators of a Chemical Reaction
fbas Jo i Ggaa e Jiyal)

1-Formation of a precipitate 2. Gas evolution
4-Emission of light and heat 5. Emission of odor

@,

3. Change in color
6. Change in texture

: > Y.b | Mr  Alifaz.N.Tadrous
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Indlcators Chemlcal Reactlon Ewdence of chemical
reactlon

1 Formation
of a
Precipitate

2. Gas
Evolution

3. Change in
Color of the
Substance

4.Emission of
Light and
Heat

Adding silver
nitrate solution
(AgNO3) to sodium
chloride solution
(NaCl)

Adding diluted

hydrochloric acid
(HCI) to a strip of
magnesium (Mg)

Placing a zinc plate
(Zn) in copper(Il)
sulfate solution
(CuSOy)

A strip of
magnesium (Mg)
ignites in
atmospheric air

—

4"':“. \ U

chloride (AgCl)

" prep 1% term

forms, which is
insoluble in
water and
settles at the

Bubbles of
hydrogen gas are
formed

— The blue color of
the copper sulfate
solution disappears,
forming a colorless
zinc sulfate solution,

£ )
and red copper precipitates on
the zinc plate.

turns into magnesium oxide
(MgO), which

Is soluble in

water.

What safety precautions should be followed when handling a strip of magnesium

o saniial) (ga Jay (3 a e Lee Ll a5l Sl cillabiial L

1- Hold the magnesium strip with tongs to avoid burns during heating.
G Slulay o sainall Loy i @l
2- Use a protective mask to shield the eyes and entire face.

3-Do not touch the white powder formed immediately after the reaction, as it

may be hot.

cab ) oS Ay Jelail) any ) sSiall (ean) (5 saall
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What safety precautions should be followed when adding acids to metals?
3 ) (mes i) ie Lee L) Caal ol Sl cillalial Le

Handle acids with great care specially the concentrated one.

L 38 pall Auali 5 (alea¥) e 22 (am ja Jalas

What indicates a chemical reaction when sugar is burned?

Colour change Smoke emission

Formation of a new substance with a strong odor (carbon)

What indicates a chemical reaction when oil reacts with caustic soda?
Formation of a new substance (soap) - texture change

What indicates a chemical reaction when baking soda reacts with a diluted acid?

Emission of carbon dioxide gas bubbles

What indicates a chemical reaction between carbon dioxide gas and clear
limewater (calcium hydroxide solution)?

The clear limewater becomes cloudy when carbon dioxide gas is passed
through it.

Chemical Reactions in Life

(E{ETN uﬁ Ayl e it

Examples of chemical reactions in daily life:

Frying eggs 2. Reaction of oxygen J3.Rusting of iron | 4.lgnition of
in the air with apple when exposed to | fireworks
slices when cut and left § humid air
exposed

Evidence of a chemical reaction

The color and texture | The color of the apple | The color of the || Emission of light

of both the egg white changes To brown] iron changes and heat

and yolk change

Do the following changes indicate a chemical reaction? How can this be determined?

1. A water bottle filled to the brim and tightly sealed is placed in a refrigerator.
No, because the expansion of water during freezing o
does not result in a change in the chemical
composition of the water or the glass.

-

ma &
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2. A rotting orange.

Yes, due to the change in color of the orange and
the emission of a foul odor.

Give reason:
Why is adding drops of food coloring to a glass of water not considered a chemic
reaction, even though the water changes color?

Because the water simply takes on the color of the added substance,
and no new substances are formed.

: » % Mr  Alifaz.N.Tadrous
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Obijective questions

1- Write Scientific term
1) A change in the state or shape of a substance without altering its chemical

B/

Unit Two, Lesson (1)

composition. (..................... )

2) Results in new substances with properties different from those of the original
materials. (..................... )

3) A gas produced from the reaction of sodium bicarbonate with diluted acetic acid.
(e, )

4) Breaking the bonds between atoms in the molecules of the reactants and forming new
bonds between atoms in the molecules of the products. (..................... )

5) A white precipitate that turns purple when exposed to sunlight. (..................... )

6) A solid substance produced from the reaction of oil with caustic soda solution.

2-Complete the following statements :
Dissolving sugar in wateris a .......... change, while burning sugarisa.......... change.
A chemical reaction involves the transformation of .......... substances into ..........
substances.
Indicators of a chemical reaction include the formation ofa .......... that is insoluble in
water and the emission of lightor ..........
The scientific name of backing soda is .......... , While the scientific name of vinegar is

The reaction of vinegar with baking soda is identified by the formation of .......... gas.
(6) When silver chloride precipitate is exposed to sunlight, it changes from the color
............... tothe color ................

(7) Copper sulfate solution is ............ in color, while zinc sulfate solution is .............
(8) When zinc is added to copper sulfate solution, a ............... solution is formed and
............... precipitates.

(9) The combustion of a magnesium ribbon in atmospheric air is accompanied by the
emissionof ................ Magnesium chloride is ............... in water, while magnesium
oxide 1S ............... in water.

(11) The color of sugar before burning s ......... , while after burning it becomes ..........
(12) When a mixture of oil and sodium hydroxide solution is heated, it changes from the
............... state to the ............... state.

(13) Soap is formed from the reaction of ............... with ..o,

(14) When frying an egg, the color and texture of both the ............... and

the ............... change, indicating a chemical reaction.

Mr  Alifaz.N.Tadrous
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3-Correct the underlined statements:
1) A chemical reaction between sulfuric acid and sodium bicarbonate is indicated by the
formation of a precipitate.
2) When silver nitrate solution is added to sodium chloride solution, a white precipitate
of sodium nitrate is formed.
3) When magnesium oxide is exposed to sunlight, it turns violet.
4) Copper sulfate solution is colorless.
5) The scientific name of caustic soda is sodium bicarbonate.
6) Copper rusts when exposed to moist atmospheric oxygen.

4-Put a (V') or (X) and the correction wrong
1 .Physical changes do not alter the chemical composition of a substance.( )
2.Melting wax produces a new substance. ( )
3.Chemical changes result in new substances with properties different from those of the
original materials. ( )
4.The transformation of milk into yogurt is evidence of a physical change. ( )
5.The crust formed during cooking is evidence of a chemical change. ( )
6. The rotting of bread and fruits over time is evidence of a chemical reaction. ( )
7.All chemical reactions are accompanied by the formation of bonds between atoms of
the reactant molecules. ( )
8.Magnesium sulfate powder is white and insoluble in water. ( )
9.Burning sugar changes its physical properties. ( )

5-Choose the correct answer from the given options:
(1) All of the following represent a chemical change, except:
a) Fruit rotting b) Burning a piece of bread in the oven
c) Bursting a balloon filled with air d) Turning milk into yogurt
(2) When a quantity of salt is dissolved in water:
a) A new substance is formed b) The salt loses its taste
¢) A chemical change occurs d) A physical change occurs
(3) What happens when a piece of chocolate is left exposed to sunlight for a short time?
a) A strong burning smell is emitted b) Its color changes
c) Its taste changes d) It melts without changing its composition
(4) All of the following changes result in the formation of new substances, except:
1) Fryinganegg 2) Meltingice  3) Burning fuel 4) Iron rusting
(5) Gas bubbles form when diluted acetic acid is added to baking soda. All of the
following occur, except:
a) A new substance is formed  b) change the properties of baking soda and acetic acid
c¢) A physical change occurs d) A chemical change occurs

oo @
i g * N2 | Mr Alifaz.N.Tadrous
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6) Hydrochloric acid reacts with sodium hydrOX|de to form sodium chloride (salt) and
water. Which of the following best represents the chemical reaction that occurred?

Options | Breaking the bonds between the atoms of | Breaking the bonds between
the molecules the atoms of the molecules
a. Hydrochloric acid and sodium chloride Sodium hydroxide and water
b. Hydrochloric acid and sodium hydroxide | Sodium chloride and water
C. Sodium chloride and water Hydrochloric acid and
sodium hydroxide
d. sodium chloride and sodium hydroxide Hydrochloric acid and water
7-From the diagram opposite
Which of the following is true Is vi o
a. (1) s vinegar concentrated acetic acid
b. (2) Yes No
C;@) Does it react with baking soda fDoes it react with sodium bicarbonate
d. (4)
No Yes No NA
(1) (1) (3) (4)

8- Which of the following is true for both soap and oil?
a. They have the same chemical properties

b. They have the same physical properties

c. Soap is the reactant and oil is the product

d. Soap is the product and oil is the reactant

9.From the adjacent figure:

Can we infer that a chemical reaction has occurred?

a. No, because the metal strip is still present metl (L
b. Yes, because a new substance has formed on the metal strlp
c. No, because the solution is still blue

d. Yes, because the volume of the solution has not changed

10. All of the following are definite indicators of a chemical reaction, except:

a) Change in the color of the substance b) Emission of odor

c¢) Change in the volume of the substance d) Emission of light and heat

(11) The reaction of zinc with blue copper sulfate solution is indicated by:

a) Disappearance of the blue color and formation of a green precipitate

b) Disappearance of the blue color and formation of a reddish-brown precipitate

¢) Formation of white powder and emission of bright light

d) Formation of white powder and emission of smoke

(12) A chemical reaction is indicated when dilute hydrochloric acid is added to a strip of

formation
perciption

magnesium by
a) Release of gas bubbles H- b. Formation of a white precipitate
¢) Formation of gas bubbles of CO, d) Formation of a black precipitate

-
- £ Mr Alifaz.N.Tadrous
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(13) The following reactions were carried out:

(1) Burning a strip of magnesium

(2) Adding silver nitrate solution to sodium chloride solution

(3) Adding hydrochloric acid to a strip of magnesium

-Which of these reactions is accompanied by the formation of a white substance?
a.Only: (1) b.only(2) ¢ (1),3) d.(1),(?2

(14) You have the following materials:

Cu Zn ZnS0O4 CuS0O4

Which of the following represents the reactants and products of these materials?

Choices | Reactants Products

a. Zn- Cu ZnS04 - CuSO4
b. CuSO4 - Cu ZnS04- Zn

C. CuS0O4 - Zn ZnS04 -Cu

d. ZnS04- Zn ZnS0O4 Cu

15. When sugar is burned, all of the following occur except:

a. It gradually turns into a brown melt  b. A precipitate forms

c. A caramel smell appears d. Smoke rises

16. Soap is produced from the reaction of:

a. Oil and sodium hydroxide solution b. Oil and solid sodium chloride

c. Oil and sodium chloride solution d. Oil and solid sodium hydroxide

17-1t is proven that a chemical reaction occurs when making soap from

a. precipitate formed b. change in texture c. Emitting an odor  d. Gas rising
18-Which of the following expresses the type of change that occurs to a piece of apple
and a piece of new apple left in the humid air

Choices | Piece of apple Piece of iron
a. Physical change Physical change
b. Physical change chemical change
C. chemical change Physical change
d. chemical change chemical change
19-The color changes in each of the following cases, except
a. lron rusts b. Expose copper sulfate solution to sunlight

c. Fryinganegg  d. Expose the silver chloride precipitate to sunlight

Essay Questions
6-Define the following terms:
1-Physical change
2-Chemical change
3-Chemical reaction

: tj @ Mr Alifaz.N.Tadrous
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7-give reason
1-Melting ice is considered a physical change.

3-A tightly sealed water bottle breaks when placed in a freezer, but no chemical reaction
occurs.

6-A white precipitate forms when silver nitrate solution is added to sodium chloride
solution.

10-The white powder formed after burning a strip of magnesium should not be touched
immediately.

11-1Iron rust does not form easily except after a long period, which indicates a chemical
reaction.

heated.

8-What do you observe when:

Baking soda is added to diluted sulfuric acid.

Silver nitrate solution is added to sodium chloride solution.
Silver nitrate solution is exposed to sunlight.

Diluted hydrochloric acid is added to sodium carbonate solution.

agrLONE

Diluted hydrochloric acid is added to ﬁlp of magnesi %
Mr  Alifaz.N.Tadrous
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6. A strip of magnesium is heated in atmospherlc air.

7. A piece of iron is left in the air for a long time.

8. Sugar is burned.

9. An orange liquid is mixed with oil and caustic soda with continuous stirring.
10.Ammonia gas is passed through moist atmospheric air.

11.Apple slices are left exposed to air.

9-How can you tell that a chemical reaction has occurred when:
Baking soda is added to vinegar.

Silver nitrate solution is added to sodium chloride solution.

A zinc plate is placed in copper sulfate solution.

Diluted hydrochloric acid is added to a strip of magnesium.

A strip of magnesium is heated in atmospheric air.

Sugar is burned.

Iron is exposed to moist atmospheric oxygen.

An eqg is fried.

Oil reacts with caustic soda.

10 An apple is sliced and left in the air.

11.Fireworks are ignited.

12.Carbon dioxide gas is passed through clear limewater.

13.A water-moistened litmus strip is brought near carbon dioxide gas.

CoNoaRrWDdE

10-Mention one difference between each of the following (based on what

you have studied):
1. Physical change vs. chemical change

2. Silver chloride vs. magnesium oxide
3. Copper sulfate solution vs. zinc sulfate solution

4. Dissolving sugar in water vs. burning sugar

Mr Alifaz.N.Tadrous
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NH 0, NO H,0
Most elements in the periodic table exist under normal @ ®
conditions as |mono-atomic molecules | such as T s
Except for only 7 elements, which exist as {2iatomic molecules
1 Br, cl, F, 0, N, H
GO G G @ ® | ® | o
L Solid iodine | Liquid bromine | chlorine gas Fluorine gas Oxygen gas Nitrogen gas Hydrogen gas’,
lons of Elements and Atomic Groups I
Some Metals Some Non-Metals
and Their Positive ions (Anions) |and Their Negative ions (Cations)
Lithium Li* Fluoride F
Sodium Na"* Chloride Cl
Potassium K* Bromide Br
Silver Ag"t lodide I
= 2+ - -
Magnesium Mg Negative atomic groups
Calcium ca™ Hydroxide OH
Zinc zZn** Nitrate NO,
Barium Ba** Nitrite NO,
Aluminum Al Bicarbonate HCO;
Ammonium NH," Carbonate CO;
Sulfate SO,
Sulfite SO,
Phosphate PO,
H 2, Mr Alifaz.N.Tad
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Types of Chemical Compounds, How to Write Their Molecular
Formulas, and its Example

L-Cl;h eS_OfI How to Write Their Molecular | Examples
emica
Compounds FOLUIaS

It begins with the hydrogen cation HCI — Hydrochloric
(H"), followed on the right by the Acid
Acid symbol of the element's ion (except | H.SO. — Sulfuric Acid
ol 0?) or the formula of the atomic HNOs — Nitric Acid
group ion (except OH").

Alkaline It begins with the symbol of the NaOH — Sodium
sols element's cation (except H*) or the Hydroxide

formula of the cationic atomic Ca(OH): — Calcium
group, and ends with the hydroxide Hydroxide

anion (OH"). NH.OH — Ammonium
Hydroxide

It begins with the symbol (or NaCl — Sodium
formula) of the alkaline cation, Chloride

which may be a positive ion of a NH.CIl — Ammonium
metallic element or a positively Chloride

charged atomic group, followed by | NaNOs — Sodium

the symbol (or formula) of the acid || Nitrate

anion, which may be a negative ion | (NH4)2SOs —

of a nonmetallic element (except Ammonium Sulfate
O?%) or a negatively charged atomic

aroup (except OH).

Notes

The total charge of any compound is zero.
S = S yall A0S Aald)

The number of hydrogen atoms in the acid part equals the charge of the
anion (or the atomic group) forming it.

AL & gl ¢y g A e (s gl el (B Cpan g gl il 3 e

The number of hydroxide groups in the alkaline part equals the charge of

the cation (or the atomic group) forming it.
MW\QQ&\MJ\A&aJM@}m\@j@gA gl CGle gana 22e
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When the same atomic group is repeated in the molecular formula of the
compound, the group is written in parentheses, with the number of
repetitions written as a subscript outside the parentheses.

IS ) pa a0 Lglian g Cpinn 98 (o OIS Ll S sal) (B A 3)) Ao sanall (i ) S aie

Assess Your Understanding — <lagd o I

Write the molecular formula for each of the following compounds:
1-Silver chloride.......ccccocoiiiiiiein
2-Sodium bicarbonate..........ccccocveeviiii e
3-S0dium NILrate.......ccovvevieiiecee e,
4-Copper sulfate........cccoovvevviiiiiiiiic e,
5-Hydrochloric acid...........ccccooovvvveiiieiecce
6-Sodium hydroxide...........cccooveeiiieeiieeciieennene,

The Chemical Equation

The adjacent diagram represents the combustion reaction of
presence of oxygen gas, forming carbon dioxide gas. Ny,
Scientists thought of simplifying this description of the chem g
into a more concise form known as the word eauation. in which
2_
_ 1- Connect the reactants and
Write the name of || orqycts with an arrow
the reactants on indicating the direction of the
the I‘ift side of the || reaction and write the reaction bl
Squa J'\?j ey syai | CONMitions (if it found) above aﬂm\ T Aoy 5oy
) il e (eSletisy || the arrow e el bl e (53

Adbaall cga || oo ol dang agn 230 Gl g Lo Ldial) G oy ) Asbadl)
Gy o) Jelill o g 5 48 8 S 5 Je il

© * Oz i CO,)
T | B
2 C+02 -A-b COZ .

Separate each reactant with a plus sign (+)
Writing the physical state of each symbol or formula below it as it appears

during the reaction.
(+) 33 Adle ga Jad 35 JS Jucd
Jelall ol jeday WS Lghiad dana 5l ey JSI Akl Al 240K

=

Write the name of
the products on
the right side of the

@

- » Y5 | Mr Alifaz.N.Tadrous
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el D Trhe, Symbolie Equation

Represents the chemical reaction using symbols and molecular
formulas, showing the ratio between the number of atoms or
molecules of the reactants and the products formed from the reaction.

Cra AU ) gal) g Adeliial) 3) gall ciliy jadl g <l AN Slae ) Cp dsadl) a9 Ay Sadl mall g 5 gal) aladiuly AuiliasSl) Adlaall (5 Say Jiial
Jel

Symbols Representing the Physical State of Reactants
Description Physical State | Symbol
Precipitate, powdered salt Solid S
Condensed gas, water Liquid I
Effervescence, bubbles Gaseous g
Evaporation, dispersion Vapor Y

Substance dissolved in water, acid, alkali | Aqueous solution | aq
Remember: All metals are solid (s) except for mercury (1), which is the only liguid metal.

Catalyst: A substance that increases the reaction rate without being.
. consumed or changedus s s esigin) ¢ s Jolisl Jara i 335 53k 2 jiaall

Reaction conditions written above the reaction arrow

ﬂ Meaning Symbol H
ﬂ@ (Heating) A H
ﬂUse of a Catalyst Cat H
[Use of Dilute Acid (or Dilute Alkaline Solution) dil |
ﬂUse of Concentrated Acid (or Concentrated Alkaline Solution) conc H

1) Write a symbolic equation for the reaction of sodium bicarbonate with dilute
hydrochloric acid, forming sodium chloride solution, water, and carbon dioxide gas,
while indicating the physical states of the reactants and products and any reaction
conditions, if applicable.

Formula ||Physical State Description
NaHCOs(s) Solid Sodium bicarbonate salt.
HCl(aq) Aqueous solution Diluted hydrochloric acid.
NaCl(aq) Aqueous solution Sodium chloride solution.
H>0(1) Liquid Water.
CO2(g) Gas Carbon dioxide gas
Symbolic Equation NaHCOs(s) + HCl(aq) NaCl(aq) + H20(1) + CO2(g)

—
oo @
i g * N2 | Mr Alifaz.N.Tadrous
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2) Express the reaction between silver nitrate solution and sodium chloride solution

using a symbolic equation to show the formation of sodium nitrate solution and a

precipitate of silver chloride, including the physical states of the reactants and

products, and any reaction conditions if applicable.

ﬂFormuIa Physical State Description
ﬂAgNOs(aq) Aqueous solution Silver nitrate solution.
ﬂNaCI(aq) Agueous solution Sodium chloride solution.
[NaNO3(aQ) Agqueous solution Sodium nitrate solution.
ﬂAgCI(s) Solid (precipitate) Silver chloride precipitate.

el

Symbolic Equation: AgNOs(aq) + NaCl(aq) — NaNOs(aq) + AgCI(s)

Reaction Conditions:

This is a precipitation reaction that occurs at room temperature when two

aqueous solutions are mixed.
3) Express the symbolic equation for the thermal decomposition of calcium carbonate

to form calcium oxide powder and the release of carbon dioxide gas, including the

physical states of the substances and any reaction conditions if applicable.

Formula Physical State Description
CaCOs(s) Solid Calcium carbonate salt.
CaO(s) Solid Calcium oxide powder.
CO2(g) Gas Carbon dioxide gas.

Symbolic Equation: CaCOs(s) — CaO(s) + COx(g)

Reaction Conditions:

This is a thermal decomposition reaction that occurs under strong heating.

s .\ o 56 Law of Conservation of Matter l

Matter is neither created nor destroyed, but it transforms from one form to

another.

Chemical Reaction:

Reactants

Products

C(s) — 1 carbon atom

CO2(g) — 1 carbon atom, 2 oxygen atoms

O2(g) — 2 oxygen atoms

(s)

+

First term

COZ(g)

Mr  Alifaz.N.Tadrous
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Explanation: In a chemical reaction, the internal elements remain the same.
Atoms are not created or destroyed; they are simply rearranged to form new
substances. This illustrates the Law of Conservation of Matter.

I| 4w .\ o 6 Law of Conservation of Matter '

Matter is neither created nor destroyed, but it transforms from one form to another.

ang . o5 Law of Conservation of Mass l

It is a branch of the Law of Conservation of Matter, formulated by the

scientist Antoine Lavoisier:

A French chemist, philosopher, economist, and biologist

He was the first to formulate the Law of Conservation of Mass, and the
first to prove that oxygen is an essential substance in combustion, and
he was the one who named it.

He developed the modern system for naming chemical substances.

He is known as the Father of Chemistry for his emphasis on precise
experimentation.

éaﬁﬁ\w)ﬂ\uha}\sﬂ{

gy . o6 Law of Conservation of Mass

The total mass of the substances involved in a chemical reaction is equal to

the total mass of the substances produced by the reaction.
Jeldil) ce daall) o) gall 408 AN (5 gludi Alsansl) Joldil) A& ALSfal) 3) gall 4,0 4isl)

1-Place a beaker containing sodium | 4-Invert the 5-Re-record the
sulfate solution, Na,SO,, on the beaker. Explain? | mass of the beaker
balance So that a .after the reaction
2-Carefully place a test tube reaction occurs | 6-Compare the mass
containing calcium chloride between the two | before and after the
solution, CaCl,, inside the beaker... | ..solutions reaction

Explain? So that the two solutions

do not mix

3-Close the mouth of the beaker

and record its mass with its

contents =
# 3

: r N& | Mr Alifaz.N.Tadrous
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Observation
The sum of the masses of the substances before the reaction (CaCl2. NaSO,)
equals the sum of the masses of the substances after the reaction (NacCl,
CaS04
Conclusion
The mass of the reactants does not change despite the occurrence of a chemical
reaction accompanied by the formation of a precipitate of calcium sulfate. This

indicates that chemical reactions obey the law of conservation of mass

Ol e Ju 135 2 sadlSl il 1€ el ) G 5Si Casaian  AlasS Jelil &gan ae ) Aeliiall ol gall ABS i Y
ALK Lads ) ilE) aads Al e Lil)

) . o 56 Law of Conservation of Mass I

The sum of the masses of the substances entering into a chemical reaction

.equals the sum of the masses of the substances resulting from it
Ao Al o) sall IS ¢ gane (5 s e Jolii b Ja i ol sall JIS ¢ g

Complete the blanks in the following table

reactants products
HgO [0)
(1) =SR-S ) il Hg 7 | _2—
2228 | sveeeeeneeens l6g
S H,S0, CaSO, H,
(2) : SR . B i —
20¢g 49 g B | s
CH o Cco H,0
4
7 N L R — — s SR (O Y
| Balanced Symbolic Equation l g 8

The Tollowing diagram represents the combustion reaction of methane gas
(CHa4) in oxygen gas (O:), in which the atoms of the reactant elements are
rearranged to form carbon dioxide gas (CO:) and water vapor (H20):

‘carbon alom\
o oxygen atom \6 A
®--W WD
) hydrogen atom
LA o CH4 0, Co, H,O

It is evident that the equation:
CHs+ O, —» CO2 + H20

does not satisfy the Law of Conservation of Matter — Why?

Because the number of hydrogen and oxygen atoms on both sides of the
equation is not equal.

: \y@ Mr  Alifaz.N.Tadrous
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It also does not satisfy the Law of Conservation of Mass — Why?
Because the mass of the reactants does not equal the mass of the products.
When repeating the previous reaction after adding one molecule of oxygen
(O2) to the reactants and one molecule of water (H20) to the products.

e ?
@ g W

It is clear that the previous diagram represents an equation that satisfies the
Law of Conservation of Matter — Why?

Because the number of atoms of each element in the reactants is equal to the
number of atoms of the same element in the products.

The reaction is represented by the following equation:

CH2 + 202 — C02 + 2H20

The numbers in blue are called coefficients<Sslasl),

The numbers in green are called subscriptsasisill lacyl,

This equation is referred to as a balanced symbolic equation.

Balanced Symbolic Equation |

A symbolic chemical equation in which the number of atoms of each element
In the reactants is equal to the number of atoms of the same element in the
products.

agail) alacY) Subscripts

The numbers written below the symbols of the elements in a molecule,
representing the number of atoms of each element in one molecule.

Ol Coefficients

The numbers placed before the symbols of elements or molecular formulas of
compounds in a balanced symbolic equation.

Coefficients represent the simplest ratio in which reactants combine to form
products.

The number 1 is not written for coefficients or subscripts.

In the following reaction:

Fe,Os + 3CO — 2Fe + 3CO»

1-How many atoms of each element are present in the reactants and products
of this reaction?

2-What is the total atomic count of the atoms forming the reactants and the

products?

' g of . N2 | Mr Alifaz.N.Tadrous
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H, +0, ——> H,0
Reactant =———froducts
H2 balanced 2
02
2
H, +0, —> 2H,0
Reactant ———> products
H?2
02

2“2 + 02 — 2“20
Reactant =2 products
H4 balanced 4

3-What is the total number of molecular coefficients for the reactants and

products? F"\ 3 f ﬁ \

—_— 2Fe + 3C

reactants products
. B
Fe ’ 0 C l Fe 0 (
1 1
|
1x2=2 | 343=6 | 3x1=3 f 2x1=2 | 3x2=6 | 3x1=3 )
\ l ) \ J
Observations

From the answers to the previous question, it is noted that in a balanced
symbolic equation:

1-The total number of atoms of each element in the reactants must be equal to
the total number of atoms of the same element in the products.

2-The total subscripts of atoms in the reactants do not necessarily have to
equal the total subscripts of atoms in the products.

3-The total coefficients of molecules in the reactants do not necessarily have
to equal the total coefficients of molecules in the products.

How to Balance a Symbolic Equation
A symbolic equation is balanced by applying the Law of Conservation of
Matter according to the following steps, as applied to the reaction of nitrogen gas
with hydrogen gas to form ammonia gas.

Explanation

Not balanced 1

Not balanced 4
balanced 2

O2 balanced 2

ool % :
) . - N.& | Mr Alifaz.N.Tadrous
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Step 1

Write the correct molecular formulas for both the reactants and the products in the
form of a symbolic equation: Nitrogen iiogen p—
Na(g) + Ha(g) — NHs(g) @ - v —

Step 2

Compare the number of atoms of Nyg t Hyy — NH,
each element in the reactants with the

number of atoms of the same element N 2 - 1

in the products. ‘ & , - 3

""We find that this equation does not represent a balanced equation, because the
number of atoms of each element in the reactants does not equal the number of atoms
of the same element in the products.”

"Step 3: If the numbers of atoms are not equal, one of the coefficients preceding the
molecular formulas of the compounds or the element symbols is adjusted, and the
process of comparing the numbers of atoms is repeated.”

"The coefficient 2 x NHs is
multiplied in order to equalize
the number of nitrogen atoms."

number of hydrogen atoms in the reactants has become less than their number in the
products."

"To equalize the number of hydrogen atoms, the coefficient Hz x 3 is multiplied as
follows:"

3
2 T 2(g)

"Step 4: Verify that the equation is balanced by ensuring that the number of atoms of
each element is equal on both sides of the equation."

//x
KX\ /‘X\ \
Ne ¥ Hg . & iHs(g)
reactants _ products
o )

N ’ H ’ N

I x2=2 ’ 3Ix2=6 2R1=2

)

N

Mr  Alifaz.N.Tadrous
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1) (N2 + O: — N:0:) balancing the equation is not true
Answer: Because balancing is done using coefficients, not subscripts.

2) Balancing the following equation: Al + O: — Al:Os

Solution Steps:
Balance the number of Al atoms by multiplying the coefficient of Al by 2:
2Al + 02— Al,O;

Balance the number of O atoms by multiplying the coefficient of O: byg
2Al +=02———"AI,0;

3)Balancing the following equation

C,H, + 0, —> CO, + H,0

: » - % Mr  Alifaz.N.Tadrous
First term g Jﬁ; 9 E ; e 01005136959- 01222978682
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SCIENCE

Obijective questions

1- Write Scientific term
1-The symbolic representation of a chemical reaction using symbols and molecular
formulas illustrates the ratio between the number of atoms or molecules of the reactants
and the products of the reaction. (..................... )
2-A substance that increases the rate of a chemical reaction without being consumed or
altered. (...l )
3-The law stating that matter is neither created nor destroyed, but rather transformed
from one form to another. (..................... )
4-The scientist who formulated the Law of Conservation of Matter(..................... )
5-The law stating that the total mass of the substances involved in a chemical reaction
equals the total mass of the products formed. (..................... )
6-A symbolic chemical equation in which the number of atoms of each element in the
reactants equals the number of atoms of the same element in the products.

Unit two:iesson (2)

7-The numbers that precede the symbols of elements or molecular formulas of
compounds in the balanced symbolic equation. (..................... )

8-The numbers written as subscripts below the symbols of the elements in the molecule,
representing the number of atoms in a single molecule. (..................... )

2-Complete the following statements appropriately:
1-In a symbolic chemical equation, the abbreviation .......... indicates a substance in the
liquid state, while the abbreviation .......... indicates a substance in the form of an
agueous solution.
2-In the equation for heating copper carbonate to obtain .......... , the symbol .......... is
placed on the reaction arrow, and the symbol .......... is placed at the lower right of the
formula CO..
3-The occurrence of effervescence during a chemical reaction indicates the formation of
.......... , while the presence of a substance dissolved in water indicates the formation of

4-1n a symbolic chemical equation, the abbreviation dil. indicates the use of a ..........
acid, while the abbreviation conc. indicates the use of a .......... acid.

5-A chemical equation must be ............ in order to satisfy the law of ............

6-In a balanced chemical equation, the total mass of the ............ substances equals the
total mass of the ............ substances.

7-In the equation: PCls + 4H.O — HsPO.4 + 5HCI

The total number of subscripts for the atoms of the reactants is ............ , while the
coefficients of the product molecules are ............

8-Two molecules of ammonia (NHs) are formed when ............ molecule(s) of nitrogen
(N2) react with ............ molecule(s) of hydrogen (Hz).

@,

ol -
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9-In the unbalanced equation: C:HsOH + O, — CO: + H.0

To equalize the number of atoms of H and C, the coefficient of H.O must be multiplied

by COz, X ............ and the coefficient of H20 x...........

3) Place a (v)and a ( X)with correction:
(1) In a chemical reaction, the atoms of the reactant elements are rearranged to form new
products with the same number of atoms of each element. ( )
(2) A symbol is placed between each pair of reactants in a chemical equation. ( )
(3) The symbolic chemical equation uses the abbreviation (g) for a substance in the solid
state. ()
(4) When magnesium reacts with dilute hydrochloric acid, the abbreviation cat is placed
on the reaction arrow. ( )
(5) The chemical equation satisfies the Law of Conservation of Energy( ).
(6) The scientist Robert Boyle was given the title "Father of Chemistry." ( )
(7) The mass of a molecule of CO: is greater than the mass of a molecule of CO. ( )
(8) The total mass of substances before the reaction is always greater than the total mass
of substances after the reaction. ( )
9-The numbers preceding the symbols of elements or the molecular formulas of
compounds in a balanced equation are known as constants
10-The subscript number of the ammonium group in NH,Clis 4
11-In the equation: N, + 3H, —>2NHj3; the sum of the subscript numbers of the
atoms of the reactants and products is 6
12- In the unbalanced equation CH4+0,—CO, + H20:
The number of oxygen atoms must be equal, multiplied by a factor of 3x O,

4-Choose the correct answer from the given options:
1-The abbreviation (v) is written at the lower right of the molecular formula of a
compound that exists in the ............ state.
a. Solid b. Liquid c. Vapor d. Aqueous solution
2-What abbreviation is written at the lower right of the molecular formula for an agueous

solution of sodium hydroxide?

a.s b.l c.aq d.g

3-Which equation correctly expresses the physical state of each of the reactants and
products in the reaction of adding dilute hydrochloric acid to a magnesium strip?
A) Mg(s) + 2HClI(conc) — MgCl2(aq) + H2(g)

B) Mg(g) + 2HCl(aq) — MgCl2(aq) + H2(s)

C) Mg(s) + 2HCl(aq) — MgCI2(aq) + H2(g)

D) Mg(s) + 2HCl(aq) — MgCI2(s) + H2(s)

4-All of the following describe the reaction 2Mg + O2 --(heat)--> 2M@gO, except...........
A) The reaction does not occur without heating

B) The reaction is accompanied by the formation of new bonds.

C). Formation white substance in the e of the reaction

: \‘y& Mr  Alifaz.N.Tadrous
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D) The mass of the reactants is greater than the mass of the product.
5-Which of the following equations expresses a reaction that is indicated by the evolution

of a gas?
A) AgNO3 + NaCl — NaNO3 + AgCl

B) Zn + 2HCI — ZnCI12 + H2

C) Zn + CuS04 — ZnSO4 + Cu

D) 2Mg + 02 — 2MgO

6-Which of the following chemical equations satisfies the law of conservation of mass?
A) N2 + H2 — NH3 B) NO + 02 — NO2

C) H20 — H2 + 02 D) KCl + AgNO3 — AgCl + KNO3

7-According to the law of conservation of mass, the sum of the masses of the reactants in

a chemical reaction is .................

A) double the sum of the masses of the products resulting from it.

B) greater than the sum of the masses of the products resulting from it

C) equals the sum of the masses of the products resulting from it

D) less than the sum of the masses of the products resulting from it

8-Upon the combustion of 12 g of carbon in an atmosphere of oxygen, 44 g of carbon
dioxide is formed. What is the mass of oxygen consumed in the combustion?

A) 8¢ B) 16 g C)22¢g D)32¢g

9) Which of the following satisfies the law of conservation of mass when heating calcium

carbonate (CaCQOs) to obtain calcium oxide (CaQ) and carbon dioxide (COz) gas?

Choices|CaCOs |CaO CO:
A 100 g 23 ¢ 22 ¢
B 80¢g 56 g 44 g
C 100 g 56 ¢ 44 g
D 804¢g 23 ¢ 22 g

10) All of the following equations satisfy the law of conservation of mass, except .....
choices|Equation

A 4A1+ 302 --(A)--> 2A1,0s

B C2Hs + 7/2 Oz --(A)--> 2CO2 + 3H20
C 2KCIOs --(A)--> 2KCI + %30:

D 4P4+ 5Ss --(A)--> 4P4S1o

11) In equation: Fe-Os + 3CO — 2Fe + 3CO., what is the sum of the coefficients of the
product molecules and the sum of the subscripts of the reactants, respectively?

A) 4,5 B)7,4 C) 4,7 D)5,7

12) In the reaction: AICI; + 3NaOH — Al(OH)s + 3NaCl, what are the numbers of
aluminum and sodium atoms participating in this reaction, respectively?

A)2,5 B)53 C)3,3 D)ﬁ

: A ;u; Mr  Alifaz.N.Tadrous
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13) Which of the following equations contains 14 oxygen atoms?

A) NH«Cl + KOH — NH; + H20 + KCl B) 2Na + 2H.0 — 2NaOH + H>

C) 2CzHs + 702 — 4CO2 + 6H20 D) 4Fe + 302 — 2Fe20s

14) In the unbalanced equation: Al + HCl — AICIs + H», what is the coefficient of
aluminum in the balanced equation?

Al B) 2 C)3 D) 4

15) When balancing the equation: PbS + O. — PbO + SO-, the coefficients of oxygen an

sulfur dioxide will be ............ , respectively.

Al 5 B)2,1 C)3,2 D)5, 4

5-State the number that represents each of the following

1-The number of oxygen atoms in a molecule of carbon dioxide

2-The number of nitrogen atoms participating in the reaction 6Li+N,=>2 Li;N
3-The subscript number of sulfur in 2H,SO,

4-The sum of the subscript numbers of the atomic groups in (NH,) , SO,
5-The sum of the coefficients of the corresponding equation after balancing
N205é 02N4

6-The sum of the subscript numbers of the reactants in the opposite equation:
3KOH+H;3;PO,; = K;3PO, + 3H,0

6-Rewrite the following chemical equations after balancing them

(1) :‘_]N +| \Hz_—-—-lyj]NH3 (Z)DHz"'C]lz—"%“KCI

G Mg+ 'Nz"’DMSJNI @K +DC|‘2—> s

Gl ca+ Jo,-2+[)CO0 @I e, —=[" aa,
- i @ (s +(Jo,—(Jso,

M, + () o,—[ "0
Essay questions

7. Write the balanced chemical equations expressing the following

reactions, including the physical states of the reactants and products:
1-The burning of carbon in oxygen gas to form carbon dioxide.
2-The reaction of sodium with dilute hydrochloric acid to produce a solution of sodium
chloride and water, with gas bubbles.
3-The reaction of silver nitrate solution with sodium chloride solution to form a white
precipitate of silver chloride.
4-The reaction of zinc with copper sulfate solution to form a colorless solution and a
brown precipitate.
5-The reaction of magnesium with dilute hydrochloric acid to produce a solution of
magnesium chloride and hydrogen gas, with gas bubbles.

i g ,\/ %} Mr  Alifaz.N.Tadrous
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6-The reaction of barium chloride solution with sulfurlc aC|d solution to form a solution
of magnesium chloride and a precipitate of barium sulfate.

7-Reaction of calcium hydroxide solution + nitric acid solution —scalcium nitrate
solution + water.

8-The burning of magnesium in oxygen gas to form white magnesium oxide.

9-The union of carbon monoxide with oxygen gas to form carbon dioxide.

Nitrogen + hydrogen —sammonia

10-The reaction of solid magnesium oxide with water to form a solution of magnesium
chloride dissolved in water.

11-Hydrogen sulfide solution + sulfur dioxide gas = solid sulfur + water.

12-The reaction of calcium phosphate salt with an aqueous solution of sulfuric acid to
form a precipitate of calcium sulfate and an aqueous solution of phosphoric acid.
13-The combustion of propane gas (CsHs) in oxygen to form water vapor and carbon
dioxide.

14-Copper nitrate salt --(ﬁ&-» Copper oxide + Nitrogen dioxide gas + Oxygen gas.

8. What is meant by each of the following:
1-The Chemical Equation ~ 2- The Symbolic Equation
3-The Law of Conservation of Matter
4-The Catalyst
5-The Law of Conservation of Matter
6-The Law of Conservation of Mass
7-The Balanced Symbolic Equation
5. The Balanced Symbolic Equation
6. The Coefficients in the chemical equation
7. The Subscripts in the chemical equation

9. Explain the following:(GR)
1-A chemical equation must be balanced.
2-1t is preferable to express a chemical reaction with a balanced symbolic equation rather
than with a word equation.
3-The mass of the reactants must be equal to the mass of the products of the reaction.

10. Study the following figures, then answer:
(1) The opposite figure shows the results of an experiment in which a sodium sulfate
solution was placed in a flask and a calcium chloride solution was placed in a test tube.
The flask was then inverted, and the mass was determined after the reaction occurred:
-How can the occurrence of this reaction be deduced?
-What is the mass of the reactants before the reaction occurs? With an explanation.
-Write the balanced symbolic equation for the reaction, including the physical states of
the reacting substances.

- !I Mr Alifaz.N.Tadrous
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leem@ Nutritional Chemistry

) Nutrition Chemistry

: . : A branch of chemistry that
The bodies of living organisms are specializes in studying the

composed of various chemical substances, ltypes of nutrients in food.

the most important of which is water, along #1530 23 aradly Ll e g h Astall pLias
with three groups of organic compounds: Skl o sl i) ol
First: Carbohydrates  Second: Fats Third: Proteins

Firstly: Carbohydrates

Constituent Its Sources in :

Elements Food (Fruit Sources)

Carbon Bread Grapes App|e3

Hydrogen Potatoes

Oxygen Rice Carbohydrates are the reason for
Grains/Cereals the sweet taste of fruit

AgS slall padall e 5 cannd) o s 53 <)

Vegetables

| Classification of Carbohydrates |

The following diagram illustrates the classification of carbohydrates
according to their chemical structure:

Carbohydrates
Are diviided into
Monosaccharides =.<. Oligosaccharides| Polysaccharides
Apdlal iy S [ sael Sy S |
| l H | | ! [
Are: Consist of: Consist of:

The simplest form of From 2 to 10 More than 10
carbohydrates; they cannot be | monosaccharide monosaccharide
hydrolyzed into simpler units. units. units.

Lol lan o) Lie Lellad (s Y 55 5 annd €., e.g., e.g.,
Glucose - Fructose Sucrose- Maltose | Starch- Cellulose

- \: : ! % Mr  Alifaz.N.Tadrous
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Disaccharidesasu «i s

Disaccharides: Oligosaccharides in which each molecule is composed of two
monosaccharide units, from which a water molecule has been removed.
sla (s 32 e £ g5 Apalal) iy Sl (e (pita g (e 53 JS (oS B g iy S
Examples of Disaccharides

Description Chemical

P Reaction

sSucrose Sucrose (Cane Sugar) <:>

gl |Itconsists of: GaHcOas

« One unit of Glucose Fructose + b - S
(grape sugar). Glucose @_ e
One unit of Fructose (Dehydmélon) — @\
(fruit sugar). ucrose °/@
(‘.’“‘.m;sf“) 9 M SUCROSE
TR U
(al) %) S stal (e 2a)g g o
(A S SIS AN (e dalg g e

M&altose Maltose (Malt Sugar) Glucose + || <= * Q

el It consists of: Two Glucose @MM;
units of Glucose s
(grape sugar), ey | G~ <D
O G333 10 09l (o) %) S5l Maltose ” .
.(‘,ud\ - Jssstal M Sucrose

The accompanying figure shows the ) ()

structure of two types of oligosaccharides, o0 0.0

(1) and (2): o "

(1) What is the name of sugar (1) and sugar (2)? with explanation.

(2) Identify the name and type of both sugar (X) and sugar ().

(3) How do 2 molecules of (X) convert into sugar (1)?

(Answer)1-

Sugar (1): Maltose, because it is a disaccharide composed of two identical
monosaccharide units.

Sugar (2): Sucrose, because it is a disaccharide composed of two different
monosaccharide units

2): (X) (Y)
Name|Glucose Fructose

Type| Monosaccharide| Monosaccharide
3-By a dehydration reaction (the removal of one water molecule).

. Mg Mr  Alifaz.N.Tadrous
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0Q2: What happens when quantities of carbohvdrates are consumed In excess

of the body's needs?
Sanaall Cilaliial (358 il yam g S (e LS gl die Caany 13le 1 ¥
A: The excess is stored in: -The liver and muscles in the form of glycogen.

-Body cells in the form of fat. /
O 85 e auadl DA - Sila IS e Ul 5 2801 - 1 aildll 580
B-This stored energy is burned when needed, such as during periods of

fasting or when following dietary plans.
33l Claall o Lol die ol aluall <l 58 oL Jlall sa LS calal) vie 455440 28Ul 028 (3 a5,

| Testing for Glucose |
Reagent Used: Blue Benedict's Solution. &9 csu Jslas sasivall cail<)
Steps:
1-Place 2 mL of glucose solutions of different concentrations into 3 test
tubes. In a fourth test tube, place the same volume of water.

2-Add 2 mL of Benedict's solution to each test tube.
Heat the test tubes in a water bath for 5 minutes.

— — g— g—

Benedict's
— Solution

| JURVAY

Observation: -
The color of the blue Benedict's solution changes to several different colors with
the glucose solutions, while its color remains unchanged with water.
Conclusion:
The color of the glucose solution changes upon ~ Plue 2reen” " Req
adding Benedict's solution, corresponding to '
the concentration of sugar in the solution, as
shown in the following table:

Resulting Color Red | Orange e
Glucose Solution Concentration| High| Medium|| Low|| None

|
|

' Integration with Chemistry and Biology

| D)____M-Iheﬁe's I . liver
Cause of the disease:

The accumulation of glucose in the blood as a result
of a deficiency in the secretion of the hormone

insulin, which is produced by the pancreas.
thSaJ\AA.\.\agAS\uJMWQyﬁ S8 Lali

stomach

pancreas

pancreas

Mr Alitaz.N.Tadrous
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Symptoms of the Diabetes: 1- Noticeable weight loss. “
2-Increased frequency of urination. 3-A constant feeling of thirst.
Al Gl el 035l Ja sl a2 sl il sa a2 A 525, 3~ Gilaalls il ) sad

Note: Benedict's reagent can be used to determine or suspect a case 0
diabetes by testing for it in the urine with blue Benedict's solution, ™

| 3
kel 7
-

There are multiple ways living organisms benefit from carbohydrates, as follows:
(1) Support brain functions (2) A source of energy
(3) Form the cell walls of plants from cellulose

(4) Are a component in the composition of flower nectar.

b LS el a o KU e duall LK) Ly b 3aaeia (5 yla llia:

(1) g lodll il 5 s (2) A8Uall jaemn(3) shiludl (o il LSS 0l sam 032585 (4) Ja Y1 Gim s S 55 B Lol 53,
The benefit of carbohydrates extends to many industries, such as the
manufacturing of:

(1) Paper from cellulose
(2) Some cosmetics from sugars and starch (3) Drug capsules.%

Testing for Starch

Reagent Used: Yellowish-brown iodine solution.
Process and Observation:

Potatoes contain starch.

The color of the yellowish-brown iodine solution
changes to dark blue in the presence of starch.

| Imlp,u_mtam@e of Carbohydrates I

Jie ecleliall e aall ) Jiad ol g S 23 g8

(1) GsY) Y sua€ (3) Ll 5 iy ySaadl (o Jrantll il jumnian (ans (2) sblad) (e (35l Aclin,

Nutritional Awareness: i =

It is advised to reduce the intake of carbohydrates found in white sugar

and white flour in meals and to rely on whole grains

AL ol e alaie W)y il 5l (& (anl) 8 5 ) Sl 8 Abiall <l o g0 ,SI) 4l aly
Assessment 1

(1) (A) Complete the following statements with the appropriate terms:

(1) Carbohydrates are composed of the elements ................ , hydrogen, and ................
(2) oo, saccharides consist of 2 to 10 units of .................... sugar.

() [T sugar is composed of one unit of ................... and one unit of fructose.
(4) Cane sugar is known as ..................... , While malt sugar is known as ......................

(B) Reagent (X) was added to two glucose solutions. After heating in a water
bath, one turned green and the other turned red:

(1) What is reagent (X)? ...occeeveeieniieiie e

(2) Compare the concentration of glucose in the two SolUtions. ...........cccccvvveiieninne

e B AltanT d
. > A r Alifaz.N.Tadrous
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(2) (A) Write what each of the following statements indicates:

(1) A polysaccharide found abundantly in potatoes. (..........cccoeeveviveiieeiiennnnnn )
(2) Saccharides composed of more than 10 monosaccharide units. (........cccoceevveennnn. )
(3) The hormone whose deficient secretion causes diabetes. (......ccccvvvvevveiiieiirennnnnn, )
(4) The solution used to test for the presence of starch. (.......cccccevvvevveennnn, )

(B) Cellulose is considered a form of carbohydrate:
(1) Mention one industrial importance of cellulose.

| Secondly: Lipids. s

Its Sources in Food Constituent Elements

. Butter The same elements that make up
carbohydrates:

* Meats e C..... Carbon

* Eggs *H........ Hydrogen

» Milk *0O........ Oxygen

* Many types of nuts

* Vegetable oils

Carbohydrates and lipids are essential chemical substances for
transporting and storing energy in living organisms.

dall sl b A8 oy 580 5 Jal Al A0basS M e o8 ¢ pall gl yam o KU

Q: Which provides the body with a greater amount of enerqy: 20qg

of carbohydrates or 209 of lipids? With an explanation.

A: 20g of lipids, because lipids provide the body with double the amount
of energy supplied by carbohydrates.

Medical Awareness

Cholesterol is a fatty substance found with the body's
fats.

Cholesterol A fatty substance whose deposition inside

arteries leads to their blockage.

W alad) ) 58l JA00 Lo 13 (637 4013 sale J 5 yiu <)
Dangers of Cholesterol:

The deposition of cholesterol inside the arteries leads to their blockage,

thus increasing the risk of developing heart disease.
Qi) )yl el jlalia 3al 55 Laalawl I o "JL@.\.N).}LSJ).\M.}A qu).u.d)Sl\

Cholesterol -

. Mg Mr  Alifaz.N.Tadrous
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To maintain a stable, normal level of cholesterol in the

blood, it is necessary to consider the following

LSV eV ) s pall el J g sl S 5 inna o ddadlaall

1-Reduce the intake of fats and fried foods. cisai s ¢ sa J s Jss
2-Exercise regularly s sy 0 i

3-Drink plenty of water s i< L o s

| Testing for Lipids |
Reagent Used solution4: Orange-Red Sudan

e 403 s J slae addioall Cadill)

Steps:
1. Separate the lipid-rich egg yolk from the aloumen (egg white).
(ALY QY3 C8 Gl laa Juadl
2. Add the egg yolk to distilled water and stir to create a mixture.
b glia ¢ oSl Sl aa phalall lal) pa jldal) puaa

3. To 10 mL of the mixture, add 10 mL of Sudan 4 solution and shake.

Bef e /
.~ “* After
W & i — \ — B -

ODbServation:

An orange-red color forms on the surface of the mixture.
Conclusion:

Sudan 4 solution forms an orange-red color on the surface of lipid mixtures.
Q: The following table shows the test results for two samples of mixtures
extracted from two foods:

|Sample||Reagent| lodine Solution | Benedict's Solution| Sudan 4 Solution|
(1) Yellowish-brown Orange Orange-red on the surface
(2) Dark Blue Blue | Orange-red on the surface

Which of the following is correct?
(A) Sample (2) contains only lipids.
(B) Sample (2) contains starch and lipids.
(C) Sample (1) contains starch and glucose.
(D) Sample (1) contains only starch.
o Explanation:
Yellowish-brown iodine solution turns dark blue with starch.
Blue Benedict's solution turns various colors (green, orange, or red) with glucose
solutions.

Sudan 4 solution forms an orange-red color on the surface of lipid mixtures.
e Therefore:
Sample (1) contains glucose and lipids.
Sample (2) contains starch and lipids.
Accordingly, the correct choice is: (B)

i g ; N | Mr Alifaz.N.Tadrous
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| Thirdly: Proteinsess, s =

are organic chemical compounds composed of

basic, water-soluble units called amino acids
ay) Galaa) e slall b ol gl ALG dpuibadl Clin g cpa (585 A guae LibaasS il ja <l 5 )

lIts Sources in Food |l 5 3 21211 el Constituent Elements |
Animal proteins, such as:  ||Essential elements, are:  |Non-essential elements such as:
C... Carbon P.... Phosphorus
H... Hydrogen [
o.... Oxygen |

Plant proteins, such as:

|¢1,,J)§J\ * Legumes H W—‘--; /

|'u'b~&d‘ * Nuts H

\ o, A0 aCids
|1-.!)-45‘ Jst ¢ Soybeans H -
* Proteins are not considered a primary source of energy: ] :

Al sl e yied Y s 5l .
Q1: Which of the following plays a role in converting amino acids into proteins?
(A) Antibodies (B) Acids (C) Enzymes (D) Hormones
answer (C): Enzymes act as catalysts in the conversion of amino acids into proteins
@lisig e ) Adea) (alaa) Jagadl o jhaas cilay 3 Jans 1l
Q2: Explain: The danger of using dietary supplements containing
amino acids for the purpose of rapid muscle building.

A: Because they cause severe risks to the kidneys and liver.
Ao g cland) el Aiial) palaa) o (g giad ) A3 COlaSal aladiud 5 ghd iyl 120w
A S o Aapn Sl i LY 7

| Testing for Proteins |

| | || N | | |

Biuret solutlon

Reagent Used: Biuret solution (blue in color). s cuss dsias pstiaa iz
Steps: Separate the protein-rich egg albumen (egg white) from the yolk. 1 . T
Place a portion of the albumen in a test tube. chang o
Add a few drops of Biuret solution to the albumen and shake gently. o | | i
Observation:

The color of the blue Biuret solution changes to violet after shaking.  esewhitt e viokt
Conclusion: Biuret solution turns violet when added to proteins.

' Importance of Proteins |

There are multiple ways living organisms benefit from proteins, as follows:

1-They are involved in building muscles, and in the repair and growth of damaged cells.
2-They are used to form enzymes, which act as catalysts.

3-They are used to form antibodies that support the immune system's resistance to
disease-causing microbes.

. {“ \‘y} Mr  Alifaz.N.Tadrous
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The benefit of proteins extends to many industries, such as:
1-The extraction of gelatin, used in food industries, from proteins found in animal bones

and hides.

2-The production of insulin, used to treat diabetes, through genetic engineering.
3-The use of enzymes in the production of laundry detergents for stain removal.

Comparison can be made between carbohydrates, lipids, and proteins

Carbohydrates Lipids Proteins
1. Carbon, Carbon, Hydrogen,
Constituent girboenn, Hydrogen, Hydrogen, Oxygen, Nitrogen, and
Elements Y Oxygen often Phosphorus
E-
Bread, potatoes, rice, Butter, eggs, Meats (red, white), fish
2. Food grains, vegetables, some |Imilk, meats, many milk and it’s deriva’tives,
Sources fruits like grapes and types of nuts, ’
apples vegetable oils legumes, nuts, soybeans
E
3. Supplying||Provides the body with \I/Dvrl(t)%/ 'ggjgreetﬁgdy Not considered a
the Body half the energy supplied by energy supplied primary source of
with Energy ||lipids. by carbohydrates. energy.
E -
* Benedict's solution: « Sudan 4
Turns from blue to green, o
) solution: Forms ) .
4. Reagents |lorange, or red with glucose an oranae-red * Biuret solution: Blue
Used for (depending on concentration). color or?the solution turns violet
Detection  ||lodine solution: Yellowish- surface of linid with proteins.
brown solution turns dark it P
blue with starch. MIXLUFES.
E
* Source of energy .
Supports brain functions Bu_llfhng muscles,_ and
Forms plant cell walls repairing and growing
. . from cellulose damaged cells -
5. Biological : Forming enzymes °
Component in the : g
and - Forming antibodies °
: composition of flower . ©
Industrial Gelatin is extracted
nectar * Manufacture of
Importance from them °
paper from cellulose * L
Manufacture of some Manu_facthure of 1r}suhn .
cosmetics Manufacture of Ufs:ed In the manutacture
drug capsules. of laundry detergents.
B, (- 4
- . Mr  Alifaz.N.Tadrous
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Unit two, Lesson (2)

1- Write Scientific term
(1) The branch of chemistry concerned with studying the types of nutrients in meals.

(2) The simplest form of carbohydrates. (..................... )

(3) Saccharides composed of two monosaccharide units. (..................... )

(4) Saccharides composed of 2 to 10 monosaccharide units. (..................... )

(5) Saccharides composed of more than 10 monosaccharide units. (..................... )
(6) The disease resulting from a deficiency in insulin hormone secretion and the
accumulation of glucose in the blood. (..................... )

(7) Polysaccharides that form the walls of plantcells. (..................... )

(8) An organic nutrient that has the same constituent elements as carbohydrates
(ceeeeeeieeeea, ).

(9) A fatty substance whose deposition leads to the blockage of arteries(....................
(10) Nutrients that are not considered primary sources of energy. (..................... )
(11) The element that is found in the composition of proteins but not in the composition
of carbohydrates. (..................... )

(12) Natural proteins used as catalysts. (..................... )

(13) The branch of science concerned with the production of insulin(..................... ).

2-Complete the following statements with the appropriate terms:

(1) Nutrients are classified into ............ , lipids, and ..............
(2) oo and ............ are disaccharides.

(3) Cane sugar is known as .................... , and it consists of one glucose unit and one
.................... unit.
(4) Excess carbohydrates are stored in the liver and .................. in the formof .................
(5) When drops of .................... solution are added to the urine of a person suspected of
having diabetes, itturns a .................... color.
(6) Benedict's solution transforms in high-concentration glucose solutions from a
.................... colorto .....coceeeveeenne,
(7) Adding drops of iodine solution to a slice of potato changes its color to .....................
(€<) JPT—— are involved in supporting brain functions and the composition of flower

(9) It is advised to reduce the intake of white carbohydrates, such as .................... and
.................... ,andrelyon .................. grains.

(10) Paper is made from .................... , Which is a component of ................... cell walls.
(11) It is possible to maintain a stable cholesterol level in the blood by reducing the
intake of .................... and ......occoeeeeenen, , and by regularly ....................

(12) Soybeans are rich in ................... , While vegetable oils are rich in ....................
() I are composed of the same constituent eIements as carbohydrates and

: \‘y& Mr  Alifaz.N.Tadrous
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lipids, in addition to the element .....................

(14) Egg albumen isrichin .................... , While egg yolk is richin .....................
(15) Proteins are used in the formation of antibodies, which support the ....................
system to protect the body from diseases.

(16) Meat, cheese, and eggs are foods rich in both .................... and ........ccceeenen,

3. Correct the underlined words:
(1) The chemistry of plants is concerned with studying the types of nutrients.
(2) The element sulfur is a fundamental component in the structure of all nutrients.
(3) Glucose is the sugar of fruit.
(4) When a molecule of oxygen is removed from two monosaccharide units, a
disaccharide unit is formed.
(5) The color of yellow Benedict's solution changes in glucose solutions according to
their concentration
(6) Carbohydrates and lipids are essential substances for the transport and storage of
oxygen in cells.
(7) Fatty acids are considered the basic units that make up proteins.

4. Place (v') or (X )with correction:
(1) Grapes and potatoes are fruits rich in carbohydrates. ()
(2) Sucrose is a monosaccharide found in grapes. ()
(3) Excess glucose in the body is stored in the stomach and muscles in the form of
glycogen. ()
(4) The medium concentration of glucose turns orange when the appropriate reagent is
added to it. ()
(5) An increased frequency of urination may be a sign of being affected by insulin-
related diabetes. ()
(6) Drug capsules are made from lipids. ()
(7) Sudan IV solution forms an orange-red color on the surface of carbohydrates. ()
(8) Phosphorus may be found in the structure of proteins. ()
(9) Biuret solution is used to test for proteins found in egg yolk. ()
(10) Enzymes and antibodies are made of carbohydrates. ()

5. What is the number that indicates the number of:
(1) The essential elements in the composition of carbohydrates.
(2) The monosaccharide units that make up maltose.
(3) The number of water molecules produced from the conversion of 2 glucose units into
maltose.
(4) The essential elements in the composition of lipids.
(5) The essential elements in the composition of proteins.

Mr  Alifaz.N.Tadrous
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6. Choose the correct answer from the given options:
(1) All of the following are essential nutrients in food meals, except ....................
(A) Proteins (B) Fibers (C) Lipids (D) Carbohydrates
(2) Maltose is extracted from ....................
(A) Grapes  (B) Barley (C) Cane (D) Fruit
(3) Which of the following describes fructose?

(A) It is a monosaccharide. (B) It is a polysaccharide.

(C) It is an oligosaccharide. (D) It is extracted from cane.
) I are oligosaccharides.

(A) Sucrose and glucose (B) Glucose and fructose

(C) Fructose and maltose (D) Sucrose and maltose

() are polysaccharides.

(A) Sucrose and maltose (B) Starch and maltose

(C) Starch and cellulose (D) Cellulose and glucose

(6) Which of the following is correct?

(A) Cane sugar consists of two identical units.

(B) Fructose consists of a number of different units.

(C) Cane sugar consists of many identical units.

(D) Sucrose consists of two different units.

(7) Which of these carbohydrates cannot be hydrolyzed into a simpler form?
(A) Glucose and fructose (B) Glucose and sucrose

(C) Sucrose and maltose (D) Maltose and glucose

(8) Excess glucose in the body is stored in the form of .........

(A) lipids in the muscles. (B) lipids in the body's cells.
(C) proteins in the muscles. (D) proteins in the body's cells.

(9) lodine solution is used to test for .........

(A) starch. (B) proteins. (C) lipids. (D) glucose.

(10) The accumulation of glucose in the blood is due to .........
(A) an increase in insulin hormone secretion.

(B) a decrease secretion in insulin hormone.

(C) an increase secretion in thyroxin hormone.

(D) a decrease secretion in thyroxin hormone.

(11) With a low concentration of glucose, .........

(A) Benedict's solution turns red.  ( B) Biuret solution turns red
(C) Biuret solution turns green. (D) Benedict's solution turns green.
(12) Carbohydrates are used in all of the following, except .........

(A) drug capsules. (B) supporting brain functions.
(C) manufacture of laundry detergents. (D) manufacture of some cosmetics
C)Jrual) lalaia Aelia d)dseaill & pasiie yany delia
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(13) Foods rich in energy include..........
(A) Water and salts. (B) Lipids and proteins.
(C) Lipids and carbohydrates. (D) Fibers and carbohydrates.
(14) When adding Benedict's solution to glucose solutions of various concentrations, the
following colors may form, except .........
(A) orange. (B) green. (C)red. (D) blue.
(15) Eggs arerich in .......... materials.
(A) Fats and fibrous (B) protein and fats
(C) starchy and fats (D) carbohydrate-based and fibrous
(16) Eqqg volk is tested for with solution (X) and eqg white with solution (Y). Which of
the following correctly identifies (X) and (Y)?
(A) (X): Biuret solution, (Y): Sudan IV solution
(B) (X): Benedict's solution, (Y): lodine solution
(C) (X): lodine solution, (Y): Benedict's solution
(D) (X): Sudan IV solution, (Y): Biuret solution
(17) An element that can be present in proteins as a non-essential component is .........
(A) Phosphorus. (B) Carbon. (C) Nitrogen. (D) Oxygen.
(18) Soybeans and nuts are considered foods richin .........
(A) carbohydrates.  (B) proteins. (C) lipids. (D) sugars.
(19) The conversion of amino acids into proteins occurs via..........
(A) hormones.  (B) antibodies.  (C) acids. (D) enzymes.
(20) When solution (X) is added to proteins, the color changes from (Y) to (Z). Which of

the following correctly represents (X), (YY), and (Z2)?

Choices|Solution (X) Color (YY) Color (2)
(A) |Benedict Yellow Green
(B) |Benedict Blue Violet
(C) |Biuret Blue Violet
(D) |Biuret Yellow Red

(21) Which of the following expresses the importance of proteins?

(A) Repair and growth of damaged cells.

(B) Supports brain functions.

(C) Source of energy.

(D) Is a component in the composition of flower nectar.

(22) Which of these foods provides the body with the greatest amount of energy?
(A) Grains. (B) Red meats. (C) Oils. (D) Milk.

(23) Which of the following is correct?

(A) Proteins are used in the manufacture of paper.

(B) Gelatin is extracted from the bones and hides of animals.

- \: : ! % Mr  Alifaz.N.Tadrous
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(C) Hormones are used in the manufacture of laundry detergents.
(D) Insulin is extracted from muscles.
(24) From the following table:

(1) (2) (3) (4)
Large Molecules|Cellulose| Oil Glycogen Protein
Small Molecules|Glucose Amino acids Glucose Ethanol

Which of the following represents correct pairings of large molecules and the small
molecules that compose them?

(A1), 2. B)D),Q). (©)@,03). ([D)EQA) M@
(25) Which of these substances necessarily contains nitrogen?
(A) Lipids. (B) Glucose. (C) Proteins. (D) Starch.

7-Choose from column (B) what matches column (A), and rewrite the
complete statements

1 (A (B)

1-Starch consists of | 1-one glucose molecules and one fructose molecule

2-Maltose consists of | 2- many monosaccharide molecules

3-Sucrose consists of | 3-many fructose molecules

4-two glucose units

2 (A) (B)
1-Benedict's 1- Glucose
2-lodine 2- Fats
3-Sudan 4 3- Proteins
4-Biuret 4- Fiber

Essay questions 5- Starch

8. ldentify the odd word out, then state the common link between the

rest of the words:

(1) Glucose / Maltose / Fructose.

(2) Sucrose / Maltose / Cellulose.

(3) Cellulose / Starch / Glucose.

(4) Carbon / Hydrogen / Sulfur / Oxygen.

(5) Carbon / Oxygen / Nitrogen / Hydrogen / Sulfur.
(6) Bread / Potatoes / Rice / Meat.

9. What is meant by each of the following:
(1) Nutritional chemistry.
(2) Monosaccharides.
(3) Oligosaccharides.
(4) Disaccharides.
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(5) Polysaccharides.
(6) Cholesterol.

10. State one importance for each of the following:
(1) Potatoes in nutrition.

(2) Benedict's solution.

(3) lodine solution.

(4) Pancreas.

(5) Carbohydrates for the brain.

(6) Carbohydrates for plant cells.

(7) Carbohydrates for flowers.

(8) Carbohydrates for drug manufacturing.

(9) Vegetable oils in nutrition.

(10) Egg yolk in nutrition.

(12) Sudan 1V solution.

(13) Meats in nutrition.

(14) Biuret solution.

(15) Enzymes in the manufacture of laundry detergents.
(16) Animal bones in the food industries.

11. Explain the following(Give reason):(GR)

(1) Glucose is one of the simplest forms of carbohydrates.

(2) Maltose is a disaccharide.

(3) Starch is a polysaccharide.

(4) Benedict's solution forms several colors with glucose solutions.

(5) Diabetes is caused by a hormonal imbalance.

(6) lodine solution is used to test for the presence of starch in food.

(7) The constituent elements of carbohydrates and lipids are similar.

(8) The amount of energy that carbohydrates and lipids provide to the body is different.

(9) Cholesterol increases the risk of developing heart disease.

(10) The two components of an egg contain two essential types of nutrients.

(11) Sudan IV solution is used to test for lipids.

(12) People injured in accidents are advised to eat meat.

(13) Not all types of food are considered a source of energy.

(14) Biuret solution is used to test for proteins.

(15) Both Sudan IV solution and Biuret solution give positive results with eggs.
12. What happens when:

(1) Consuming quantities of carbohydrates in excess of the body's needs.

(2) Adding Benedict's solution to a solution containing proteins.

(3) Excessive consumption of dietary supplements containing amino acids.
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13. How can the presence of each of the following be inferred in

liquid food samples:
(1) Glucose sugar.
(2) Starch.
(3) Lipids.
(4) Proteins.
14. Miscellaneous Questions:
(1) Carbohydrates are one of the essential nutrients in meals:
(1) Mention three sources of carbohydrates in food meals.
(2) What is the importance of carbohydrates for grapes and apples?
(3) Classify carbohydrates according to their constituent units, mentioning an example
for each type.
(2) Potatoes are vegetables rich in nutrients:
(1) What are the essential elements present in potatoes? With an explanation.
(2) What is the effect of adding a few drops of iodine solution to a potato slice? With an
explanation.
(3) Which provides the body with a greater amount of energy: 1 g of vegetable oil or 1 g
of potato? With an explanation.
(3) The ways of benefiting from carbohydrates are numerous. Mention two ways of
benefiting for each of the following:
(1) Humans.
(2) Plants.
(3) Industry.
(4) Glucose and proteins are organic substances found in food:
(1) Compare glucose and proteins in terms of:
* Their essential constituent elements.
* Their sources in food (mentioning two is sufficient).
* Their role as a source of energy.
(2) What is the reagent used to identify each of them in food samples?
(5) Proteins can be from plant or animal sources:
(1) Mention two sources for both plant proteins and animal proteins.
(2) What are the chemical substances that convert proteins into amino acids, and what is
the role of these substances in the manufacture of laundry detergents?
(6) The ways of benefiting from proteins are numerous:
(1) What is the importance of proteins for athletes and those with injuries?
(2) What is the role of proteins in resisting microbes?
(3) What is the role that proteins play in the treatment of diabetes?
(7) State the similarities and differences between Benedict's solution and Biuret solution.
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