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Question Learning Outcome/Performance Criteria Example/Exercise Page
1 List the five assumptions of the Kinetic Molecular Theory Text book | 238,237
A jal) AS el 4y et cilial yi8) dasy
1-

According to the kinetic-molecular theory,

ubl.d\uﬁ“bhi\,@.\uﬂ\is‘)d\m‘)um

gases condense into liquidS dU€ O ........cccce. | s sy g ()
a - molecular forces Gl 3all G s sl
b - air pressure o) sell Jarica
c — gravity Apdlall
d — elastic collision Ol aalial
2-

Diffusion between two gases occurs faster if
the gases are at..................

e @l Jal) Culs 1) £ gl Giaag cule C JLESY)

a - High temperature and small particles |

B)M‘LL\M‘JM)A\BJ\)Q\Z;JJ

b - Low temperature and big molecules

B Sl Glaswall g dmsdiall 3 ) jall ds 5o

¢ — Low temperature and small molecules

b ysall Ol jall g dmsdidll 3 ) jallds 5o

d — High temperature and big molecules

B)J-ISJ\Q\_\J);J\}MS)A\BJ\)Q\AAJJ

3-

the kinetic-molecular theory, explain the
behavior of

dolar gl | Ay jadl A8 jall 4y s

a - gases only Lasa ) )
b - liquids only Lo Jil gl
¢ —solids only Lasa Zuliall o) sall

d—gases, liquids , and solids |

4-

According to molecular motion theory,

d\;@ad\.ﬂ\u@;c@;ﬁ\d&)ﬂ\m#m

particles of matter are in motion in........... | ERTYN
a-gases only Lasa <) )
b - liquids only Lasa Jil gud)
¢ —solids only Lasa dlall of gall

d - gases , liquids , and solids |

alall o) gall g J5) gaall g <l Sl

{

HallD ESMaleL

sle Al él.u.i.
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If two iron balls collide, their total energy
remains the same after the collision, this is
an example of

ST A jal) dlal) ld ¢ daa B S Cradliat 1)

a- Boyle’s law Qg sl
b - Charles’s law Jola o5l
c — elastic collision | ool sl
d —inelastic collision Ol asliatll

Q6- Exam -T3-2023 :

Which of the following is correct about gases?

a -The volume of the particles is big compared with

the volume of the empty space
b - Gas particles experience significant attractive and
repulsive forces

C -During collision of gas particles kinetic energy

is lost

[d - Gas particles are in constant, random motion]

3Ssal) Akl 3 a8 sy ) Clapes poleal oL

Sl by Lad nia Sl Lae

E)L&]'I PN ‘a:,;_-\_z:\_u)l.an )'ys&w‘ A

Ay sl gl Ll Slaps auzads

Lilgde g daily Hlall Glaves ASHa

7-

gases in comparison to the density of liquids ?

What definitely explain the decrease in density of

Gl jlad) 8BS 8 paladsV) coan A e
Jo) guad) 48U, 45 laa

a — the strong attractive forces between the gas particles

Dl Slapua G 4 8l il (5 58

|b — the far distance between the gas particles |

) Sl o Sl il

¢ — the slow motion of gas particles

3 e Al 48 Al

d — the inelastic collision between gas patrticles

Dl lapens G Gl e aaliall

-8

In the figure below the yellow arrow represents

¢ Jtal) agud) aliey g2l Lo ¢ M) JSal)

KHALID ESMalel

L L
.\"g :,;:‘;;;_, c-oo e
‘ : e 6- - : ,,"“ q:'
< v.’ H @ - - ®
. £ -® G >
a— Expansion il
b — Diffusion iy
c — Effusion Gl
d — Compression Lty
‘ — sleal) aslld
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In the figure below the _ represents

-u@gss\u‘gm\d&m‘;

¢ elpadl

Yk Yl
O\ i gE e
g E 2
e z/: > ® i::‘-‘
a — Expansion 2a4l)
b — Diffusion byl
¢ — Effusion Gdal)
d — Compression Lol
10-

Which of the following represent (the random

J2dy G Hlal) Slapa 71 35l ) (G 1

d —expansion

motion of the gas particles causes the gases to ¢ (A8 phal) LS
mix until they are evenly distributed ? ?

\a-diffusion | eyl
b - effusion (a8l
c—compression Llecaiy)

A2l

11-

escapes through a tiny opening ) ?

Which of the following represent « a gas

T(( B Gl e S e ) i e

a - diffusion Sy
b - effusion | Gl
¢ — compression Lleaiy)
d— expansion —
1 2 - In the Kinetic-molecular theory which of the following terms e " Al o ) o ‘5‘: Ll i Call 4 )Lu “’A
is a measure of the average kinetic energy of the particles - : R ° )
in a sample of matter? Foslall o Aignl Slauandl RS20 28R oyl
Volume sl O
[ Temperature ] phalldany O
Mass a<l O
Density aidl O
sleal) aslld

Khalid Esmaiel
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According to figure below , What happens in

compression of agas ?

Bl JDA Gasy Al Lo ¢ M) J<all bag

¢ ke
lsil

<
L]
<
Expansion ©
—_— @
Ll
I" s
1] L
N

a— Volume increases and pressure decreases

Ll Ji g aaall ala

b — Volume decreases and pressure increases]

Lazall a2 ja 5 aaadl J4

€ — Volume increases and pressure increases

Laall a2 ja g aaall ala 3

d — Volume decreases and pressure decreases

06 Lazll Jig ansl

14- -

According to figure below , What happens in

expansion of a gas ?

A DA sy Al Lo ) J<all g
¢ e

a— Volume increases and pressure decreases ]

(===

Expansion
I

L
©
L
<
1 ]

B

Ll J g aaall ala

b — Volume decreases and pressure increases

Laall 2 g anall iy

¢ — Volume increases and pressure increases

Lasall ala 3o anall ala

d — Volume decreases and pressure decreases

J& Lazll s Jig aaal

15_ Which is NOT an assumption of the kinetic-molecular theory?

[ All the gas particles in a sample have the same velocity. ]

Collisions between gas particles are elastic.

Khalid

A gas particle is not significanily attracted or repelled by other gas particles.

All gases at a given temperature have the same average kinetic energy.

el A5all kil Lal ) o A0 jluall 6

Aoyl i e Qge b ) g (I
spmn g Sl Gl il o QMlam Y
el Slasan a5

A, AL S i Aige Bya Bpgs ) g9 S
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Which of the following statements is True?

16-

their container, these collisions are inelastic.

Particles of a gas collide with their container only

Particles of a gas never collide

Particles of a gas collide with each cther and with the walls of 238y eleaghl lyin mag panall lgany ma pilats Sl Sileses

Phauaus 4l il L_§1

Ly pe mlesloal

Ll plegll Hliay abain Glal Sl

PP I E § G PN

of their container, these collisions are elastic.

[ Particles of a gas collide with each cther and with the walls ] slogll flna pag el lgiaas ae sboatt AN Slaa

iiye ilealianl alig

Q17- Exam -T3-2024 :

Which of the following is not an assumptions of the

kinetic—-molecular theory of gases?

Kinetic energy can be transferred between

gas particles during an elastic collision

Gas particles are far apart, they experience no

significant attractive or repulsive forces

Gas particles are in constant, random motion

(The kinetic energy of a particle can be

L represented by the following equation K.E = mu?

Sl diujad) Al &k Cilal 8 e Sl 5 Laa gl

Pl P U class G S S0 B8l €4 (g
all

Al s o Y aads Yy saclie S clas ( b

ey il JW Gl B (€

D Ableally pall 350 8L e el (K4 (]

K.E = mv?

(E

KHALID ESMAIEL

sle Al él.u.i.
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Question Learning Outcome/Performance Criteria Example/Exercise Page
2 Use the mathematical formula of Graham’s law of effusion to Text book + Example | 241,240
compare the relative rates of effusion of different problem 1 + practice
RS Gl A8l Al L) v &l alal_ya o 5ilE] Ay ) Apuall Cala problems
i sl

Ratey, [ molar massp
Ratep molar mass

1 - Which of the following states that ( the rate of effusion for a gas is inversely
proportional to the square root of its molar mass ) ?
[a) Graham’s law |
b) Boyle’s law
c) Ideal gas law
d) Avogadro’s law

2- Ammonia ( NH3 ) has a molar mass of 17.0 g/mol; hydrogen chloride ( HCI ) has
a molar mass of 36.5 g/mol. What is the ratio of their diffusion rates?

a) 0.42 Rate NH, _ YV MHcl

b) 2.50 Rate HCI v MNH,

c) 1.47

d) 1.13 Rate NH; _ _V 365 - 1.47 ’
Rate HCI v 17 |

3. Calculate the ratio of effusion rates for nitrogen ( N2 ) and neon (Ne).
(molarmass: N, =28 , Ne=20.2)

a) 0421 Rate N,  _ V WNe '
b) 2.50 Rate Ne VvV MN, |
c) 1.47
Rate N, _ V202 _ oono |
d) 0.849 Rate Ne v 28 _J
4. Calculate the ratio of diffusion rates for carbon monoxide and carbon dioxide.
(molarmass:CO=28 , CO,=44) Rate CO  _ ¥ MC0;
a) 1.97 Rate CO, V Mco
b) 1.25 Rate CO _ _V 44 = 1.25
c) 147 Rate CO, V28
d) 0.849 N
5. Challenge What is the rate of effusion for a gas that has a molar mass twice that of a gas
that effuses at a rate of 3.6 mol/min? [ Rate A _ B
a) 2.55 Rate B vV MA
b) 1.50 Rate A _ V1
c) 3.52 Rate B V2
Rate A _ V1
d) 11.3 EEY

Rate A = 0.71x3.6 = 2.55 mol/min

sle Al él.u.i.

KHALID ESMaleL
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6. At a certain temperature, hydrogen molecules move at a speed rate of 1.84 x 10° m/s,
calculate the molar mass of gas ( x ) the speed rate of its molecules 312 m/s
(molarmassof: H, =2 )
a) 752 VZ x 1.84x10°
b) 8.50 o V2 X R
) Rate X _ VMH \\/_M 312
C) 69.6 Rate H, v MX VI =
d) 11.3 312 i | = 8.34
= = 2 _ .
184 x 10° s M (8.34)% = 69.56 g/mol
VM x 312 = 2 x 1.84 x103|
Q7- Exam -T3-2023 :
What is the ratio of diffusion rates for sulfur sl 365 (SO5) oSl aesl S0l LA S aaa daus L
trioxide(S0O5) and sulfur dioxide(S0,)? (S0O5) wpsll
Molar mass of sulfur trioxide = 80 g/mol 80 g/mol = < ,si) sl S 3 gall Ak
Molar mass of sulfur dioxide = 64 g/mol 64 g/mol = cu,<l el S AT all Al
a- 1.12 Rate SO, _ V MSso,
b_ 2 50 Rate SO, v M S0,
Rate SO V 64
C_ . ] - S
[ 0.894 Rate SO, v 80
d- 0.768 = 0.984
Q8 - Exam -T3-2024 :
What is the ratio of diffusion rate for nitrogen N, Ca ) Sl Sy Np O g ) LA Jana Jaasi L
and sulfur trioxide SO5? Gas jl Molecular mass Adyall 251 #S0;
S0, 80 g/mol
N, 28 g/ mol
Rate N, V. M S0, [ 1.7 ( a ]
Rate SO v MN
’ : 0.60 (b
Rate N, _ _VvV 8o
Rate 503 v 28 2.4 ( C
= 1.69
0.30 (d
KHGLID ESMaAleL
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Question Learning Outcome/Performance Criteria Example/Exercise Page

Text book + table 1 244 243

3 Identify the most commonly used units for pressure while converting
among units of pressure

A Baa g e i eail) die Jazcall da3LEY chlas o) e (b ey

Number Equivalent to | Number Equivalent to
1atm 1kPa

Kilopascal (kPa) | 1013 kPa \ -
Atmosphere (atm) — 0005869 atm
Millimeters of mescury (mmHg) 760 mmHq | 7.501 mmHg
Torr 7650 torr 1501 torr
Pounds per square inch [psi or Ibfin’) 14.7 psi ‘ 0.145 psi
Bar 1.01 bar ! 0.01 bar

\ 1atm = 760 _mmHg = ..760_ torr = 1013 kPa

1-

The weather report includes a reading of
atmospheric pressure, is 0.95 atm
express for this pressure by mmHg unit

o ¢ sl bxall el B 4y sall J)sal1 )5 sl
MMHQ s 5 bl 14 e e 0.95 atm

a— 722 mmHg |

b -760 mmHg 760 mmHg
0.95a i A
c—-101.3 mmHg /trﬁ X 1 agm 722 mmHeg
d -1 mmHg
2-

The weather report includes a reading of
atmospheric pressure, is 0.95 atm
express for this pressure by kPa unit

o ¢ sall bl sel B 4y sall Q) sl )5 sl
kPa 2a ¢ dazall 138 e e 0.95 atm

a—760 kPa
b-101.3 kPa

101.3 kPa

0.95 aprfi x = 96.2 kPa
c-96.2 kPa | laph
d-1 kPa
3-

The weather report includes a reading of
atmospheric pressure, is 0.95 atm
express for this pressure by torr unit

o ¢ sall il sel B 4y sall J)sall )5 Ganaly
torr sas s bl 13 e e 0.95 atm

la—722 torr |

b - 760 mmHg 0.95 a/hﬁ
c—-101.3 mmHg
d —1 mmHg

760 torr

1atyz/

= 722 torr

KHAlID ESMAalel

sle ) ém
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The weather report includes a reading of

atmospheric pressure, is 96.2 kPa
express for this pressure by atm unit

o ¢ sl hxall 3ol 8 4 all Jlal) )8 Gaaly

atm sas s lxaall 134 e e 96.2 kPa

a—0.95 atm]
b - 760 atm 1 atm
96.2 X ————— =0.95atm
c—101.3 atm gpé 101. 35}”:1
d-1 atm
5_

Which of the following is correct about
pressure units

¢ Laxall (uld s g Gl L raia S Les

a—1atm =1 mmHg
b-1atm=1KkPa
c—1atm =101.3 torr
d -1 atm = 760 torr |

6-

Which of the following is correct about
pressure units

¢ Laall b Cilas g glahy Lah s S Laa 4

a—1atm =760 mmHg = 1 torr
b—1 atm = 101.3 kPa = 760 torr |
c—1atm=101.3 torr = 1 mmHg
d-1 atm = 760 torr = 1 kPa

{

HALlD ESMAIEL

sle Al él.u.i.
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Question Learning Outcome/Performance Criteria Example/Exercise Page
4 Use the mathematical formula of Dalton’s law of partial pressures to | Textbook + Example | 245,244
calculate partial pressures and total pressure of | problem 2 + practice
a mixture of gases problems
4l b grall luad 45 jadl b gaall () gilla () il daly )l dxall (ol
<l e Jaalal S dasaall g & jlall

Dalton’s Law of Partial Pressures

P\o1al rEpresents total pressure. P,

_ P2, and P; represent the partial
Ptotal — pl + PZ + P3 +...Pn pressures of each gas up to the

final gas, Pn.
1- A mixture of oxygen ( O; ), carbon dioxide (CO; ), and nitrogen ( N2 ) has
a total pressure of 0.97 atm. What is the partial pressure of O; if the partial
pressure of CO; is 0.70 atm and the partial pressure of N, is 0.12 atm?

a) 0.19 Pr = Po, + Pco,+ PN,

Po, = P; - (Pco, +Pn,)
c) 0.24 Po, = 097 - (0.70+0.12)
d) 031 Po, = 015 atm

2. What is the partial pressure of hydrogen gas in a mixture of hydrogen and helium
if the total pressure is 600 mm Hg and the partial pressure of helium is 439 mm Hg ?

S% ;ii Pr = P, + Phe
C) 16.1 Pv, = Py - PHe

d) 24.1 PH, = 600 - 439

Pu, =161 mmHg
r-

3. Find the total pressure for a mixture that contains four gases with partial pressures
of 5.00 kPa, 4.56 kPa, 3.02 kPa, and 1.20 kPa.

a) 118
b) 13.8 Pr="P.+ P, + P, + P,
c) 14.2 Pr = 5 + 456 +3.02 + 1.20
d) 101

O
—
|

= 13.78 kPa

4. Find the partial pressure of carbon dioxide in a gas mixture with a total pressure
of 30.4 kPa if the partial pressures of the other two gases in the mixture are
16.5 kPa and 3.7 kPa.

a) 11.8 Pr=Pco, + P, + P,
b) 13.8 Pco,= Pr -(P, + P,)
C) 142 Pm, = 304 - ( 16.5 + 3_7)
d) 10.2 Pco, = 10.2 kpa

KHALID ESMAlBeL
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5. Challenge Air is a mixture of gases. By percentage, it is roughly 78 % nitrogen,
21 % oxygen, and 1 % argon. (There are trace amounts of many other gases in air.)
If the atmospheric pressure is 760 mm Hg, what are the partial pressures of
nitrogen in the atmosphere?
a) 79.1 -8

b) 592.8 PN2= 760 X Too 592.8 mmHg

c) 4236
d) 391.1

Q6- Exam -T3-2023 :

What is the partial pressure of water vapor in an air 055 Lexie slggll e die A eldl Hlad) Jhall haall L
sample when the total pressure is 1.00 atm, the

partial pressure of nitrogen is 0.79 atm, the partial 0-79 atm Lms 2l Hall Loully 1,00 atm ) Lol
pressure of oxygen is 0.20 atm, and the partial gaanl Gl haally 0.20 atm CpaaSOU sl laxally

pressure of all other gases in air is 0.0044 atm?
20.0044 atm 5141 Ll

[ a- (0.0056 atm ] PT= PNz + PO2 + Pgase+ PHzo
1.00 =0.79
b- 0.2100 atm +0.20 +0.0044 ¥ Py
Pu,o =1.00 -(0.79 +0.20 +0.0044 )
¢ 0.80atm PH,o = 5.6x 103
d- 0.9956 atm =

Q7- Exam -T3-2024

What is the partial pressure of oxygen in an air sample OsS Laxic elggll o e B eSO S5all Jaaiall g8 Le
when the total pressure is 1.10 atm, the partial pressure Gy il el laaally ¢ 1.10 atm I La o)
of nitrogen is 0.75 atm, the partial pressure of water 0.0056 atm (L) jlad S5l laaally 0.75 atm
vapor is 0.0056 atm, and the partial pressure of all other £0.0044 atm ¢lyll 3 5aY) SHA apaad iad) il
gases in air is 0.0044 atm?
0.20atm (a
PT = PN2 + POZ + Pgases+ PHzo
1.10 = 0.75 + Po, + 0.0044 + 0.0056 0.27atm (b
Po, =1.10 - ( 0.75 + 0.0044 + 0.0056 ) (0.34atm (c)
Po, = 0.34 atm
0.36atm (d

HallD ESMaAleL
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Question Learning Outcome/Performance Criteria Example/Exercise Page
5 Identify the factors that affect the partial pressure and those that do Text book + figure 8 Sep-2
not

i Y il Galgall s Sl el Taall & jigi il Qalpall oty

Dalton’s law of partial pressures

When Dalton studied the properties of gases, he found that each gas in a mixture exerts
pressure independently of the other gases present_ lllustrated in Figure 7, Dalton's law
of partial pressures states that the tolal pressure of a mixture of gases is equal to the
sum of the pressures of all the gases in the mixture. The portion of the total pressure
contributed by a single gas is called its partial pressure. The partial pressure of a gas

depends on the number of moles of gas, the size of the container, and the temperature

and pressure, the partial pressure of 1 mol of any gas is the same.

of the mixture. It does not depend on the identity of the gas. Al a given temperature

Look again at Figure 7. What happens when 1 mol of helium and 1 mol of nitrogen are
combined in a single closed container? Because neither the volume nor the number of
particles changes, the tolal pressure equals the sum of the two partial pressures.

1-

1- number of moles of gas

2- the size of the container

3- the temprature of the mixture
4- the identity of gas

The partial pressure of the gas depends on:

;5 sainy Ul i jal) kil
Odl QY e 22e -1

oo gll ann -2

Ldall 5 )l jada 0 -3

g s -4

a 1,2

(1b) 1,2,3 |
c) 2,4

d) 4 only

2-

Which of the following does not effect on the
partial pressure of a gas

¢ all i jad) i) ade aaing ¥ L Les

a — number of moles of gas

Ol QY ge 220

KHALID ESMAIEL

b — the size of the container sle gl aaa
¢ — the temprature of the mixture Ldal) 5 ja da o
d — the identity of gas | Sl g 5
|“<< sleal) ém
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Question Learning Outcome/Performance Criteria Example/Exercise Page
6 Use the mathematical formula of Boyle’s law to calculate volume- | Textbook + Example | , 276,275
pressure changes at constant temperature problem 1 + practice 271
Aa 0 die dans gl L) darca @l et Claad i e ) 53 Al ) daal) (il g problems
Al a
Boyle's Law
P1 Vl — P2 V2

1. The volume of a gas at 99.0 kPa is 300.0 mL . If the pressure is increased to
188 kPa, what will be the new volume??

a) 132 V, =300 mL PV, = P,V,

b) 158 Pr=99kPa | o9, 300 = 188 x V,

c) 217 P, = 188 kPa U - 99x300
. =

d) 141 V, =? 188
V, =158mL

2- A diver blows a 0.75-L air bubble 10 m under water. As it rises to the surface,
the pressure goes from 2.25 atm to 1.03 atm. What will be the volume of air in

the bubble at the surface?
a) 132 V, = 075 L PV, = PV,
P, =2.25 atm -
b) 3.21 1 2.25 x 0.75 = 1.03 x V,
= 1.03 at
c) 2.55 P, atm v, = 225%075

vV, =7?

3. The pressure of a sample of helium in a 1.00-L container is 0.988 atm.
What is the new pressure if the sample is placed in a 2.00-L container?

a) 0.714 -
b) 0.321 V]. =1L P1V1 = P2V2
0.988 atm

c) 0.494 0988 x1 = P, x2
V, =21L

d) 0.521 p, = 0.988x1
P,=? ‘AT 2

P, =0.494 atm

o
-
]

4. Challenge Air trapped in a cylinder fitted with a piston occupies 145.7 mL at
1.08 atm pressure. What is the new volume when the piston is depressed,

increasing the pressure by 25% ?

a) 120.7 V, = 145.7L PV, = P,V,
b) 111.2 P, =1.08 atm
C) 116.6 v, =2 1.08 x 145.7 = 1.35 x V,
- 1.08x145.7
d) 221.2 Increase in pressure = 1.08 Xlszo Vs = 1.35
= 11661L

= 0.27 atm V,
P2 = 1.08 + 0.27
= 1.35atm :
sle Al él.u.a'
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the pressure by 50%?

Air trapped in a cylinder fitted with a piston occupies

365.5 mL at 0.985 atm pressure. What is the new

oSl L 513 (ML) aaad) pasll L ¢ 0.985 atm Lia

volume (mL)when the piston is depressed, increasing

£50% ke Ll .J'.‘t)‘._q Gy

V, = 365.5L PV, = P,V,
a) 244 :1 =°;985 atm |, 985 x 365.5 = 1.48 x V,
2= ¢
b) 354 Increase in pressure = 0.985 X% Vo = %
) 198 oo
d) 455 = 1.48 atm

Q6: Exam T3-2024

As the external pressure on the cylinder's piston
increases in the figure below. The gas volume
changes from 10L in A to 2.5 L in B. What is the

new pressure on the cylinder’s piston in B?

colial JK8I 3 Dby ofa Lo ala)) haall 50L) xie
B A2SL A A10L He Jal) paa juas

B A gy jefe e ol il L

KHALID ESMAIEL

2atm (a

P,V, = P,V
e (4atm (b |

L 1x10 =P, x 2.5

sl - - - 1x10 6atm (c

P,=7? 2 2.5
P, = 4atm 8atm (d
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Question Learning Outcome/Performance Criteria Example/Exercise Page
7 Use the mathematical formula of Charles’s law to calculate volume- | Text book + Example | ,278,277
temperature changes at constant pressure problem 2 + practice 279
aie 43 ,) a s sl S aaa @l s Glaad J L () 58l Al Axpall Cala gy | problems + figure 2
Culf Jaria

Charles'’s Law
Vi_ Vo
T T
1-helium balloon in a closed car occupies a volume of 2.32 L at 40.0 °C. If the car

is parked on a hot day and the temperature inside rises to 75.0°C,
what is the new volume of the balloon, assuming the pressure remains constant?

a) 3.21L - -
(b) 258 L Vi =232 VI._VZ 313 xv, = 2.32 x 348
: T, =40°c+273=313k| T1 = T2 5 32 x 348

C) 4.62 L 232 V2 V2 = 4 X

V= ? 32 _ Y2 313

d) 1.74L 313 348 V, = 2581

|_TZ = 75+273=348K

2. What volume will the gas in the balloon at right occupy at 250 K ?

(a) 3.07L | (v, = 431 Vi _ V2 350 xV, = 43 x 250 -
c) 4.62L _ 43 V2 v )
Vo= ? —=_— vV, = 3.071L
d) 1.74L T, = 250K 350 250

3. A gas at 892C occupies a volume of 0.67 L. At what Celsius temperature

) 5 e ||
the volume increaseto 1.12 L - T o6 X T, o112 x 362
a) 243.7°C Vi =0671 LR I = 112x362
b) 441.3 °C T, =89°C+273=362K | 2 ~5eT
o V,=1.121 987 L * T, =605.1K
C) 762.1°C T, =2 = T, = 605.1K - 273
i = 332.1°C

(d) 332.1°C )

4. The Celsius temperature of a 3.00-L sample of gas is lowered from 80.0 °C to
30.0 °C. What will be the resulting volume of this gas?

a) e V.= 31 vi vz 353 x V, = 3 x 303

[ b) 2.58)L ] T1:80°C+273-353K N v, = 3x303
c) 462L | o B 5 > 2 7 7353
d) 1.74L Vo= 2 353 = 303 V, = 2.58L

T, =30°C +273=303K

5. Challenge A gas occupies 0.67 L at 350 K. What temperature is required to

reduce the volume by 45% ? V; =0.671 vi-_ vz
T, = 350K TL ~ T2
a) 298 K T, =2 0.67 _ 0.37
350 T2
[ b) 1933 K ] decreasein = 0.67 x%so
C) 119,2K volume - .5 | 0.67 x T, =0.37 x 350
d) 273K V, = 0.67-03 1, = 037x350
=0.37L 0.67 o) astios
T, =193.3 K sleal) oSl

Khalid Esmaiel
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O-
A sample of gas occupies a volume of 6.50 L L 95.0 °C 5)l;a dap0 2ic 6.50 L Laaa e (e die Jada
at 95.0 °C .What is the Celsius temperature("C)

€1.63 L Hlall e lasie o) Al (OC) hal) dage
at which the volume of the gas sample will g = "'rd ( ) pbal 22

become 1.63 L? vi v2 |6.50 x T, = 1.63 x 368
Vy = 6.50L T = T2 1.63 X368
La) -181;(: J T, = 95°C+273=368K T2 = =50
b) 3650 C V,= 1.63L 6.50 163 T, =92.28K
c) -92 (53 e 368 T2 T, =92.28K - 273
d) 418°C = -180.7°C
Q7: Exam T3-2024
A gas occupies a volume of 0.85 L at 375 K. What BT75 K 5l 350 2ic 0.85 L ojlaia Lips jl2 oy
temperature (K) is required to reduce the volume to 60 % ) soald)l (midd Lslladdl (K) 3aags 3)hall 450 L
60% of the original volume increase? ¢ 4.\..4‘1'. aaall e
V, =0.851 vi._ vz
T, = 375K 1L ~ T2 938 (a
T, ki N 625 (b
60 375 T2
V, = 0.85 X700
= 0511L Tz =225 K [225 (C]
150 (d
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Question

Learning Outcome/Performance Criteria

Example/Exercise

Page

8

Use the mathematical formula of Gay-Lussac’s law to calculate
pressure-temperature changes at constant volume

Text book + Example
problem 3 + practice

Aa sl el laria ol ol @l o) la () 5 dpaly )l Arall Cala

problems + figure3

281,280

Gay-Lussac’s Law
P, P,
T, T

1- The pressure of the oxygen gas inside a canister is 5.00 atm at 25.0 °C.
The canister is located at a camp high on Mount Everest. If the temperature
there falls to -10.0 °C, what is the new pressure inside the canister?

P, =5 atm P, P
a) 3.21 atm T, =25ec+273=208k| T: - T, [P,x298 = 5 x 263
b) 2.58 atm b= o p. = 5X263
2= 7 5 _ P 2 T 7208
(c) 4.41atm] T, =0ec +273:263K| 795 263|  p. = gon e
d) 1.74 atm S 2

2.The pressure in an automobile tire is 1.88 atm at 25.0°C. What will be the pressure
if the temperature increases to 37.0°C?

a) 3.21 atm P, =1.88 atm p P,
b) 2.58 atm T, =25°C+273=298K| T, = T,
c) 3.41 atm P,= ? 188 P,
| d) 1.96 atm | T, =37°C +273=310K| Z9g = 310

P,x298 =1.88 x 310

p. = 1.88x310

, = =0oXx510
298

P, = 1.96atm

. Helium gas in a 2.00-L cylinder is under 1.12 atm pressure. At 36.5°C, that same

gas sample has a pressure of 2.56 atm. What was the initial temperature of
the gas in the cylinder?

a) 231.2K P, =1.12 atm P, P,
(b) 135.4K ) T, =7 T

c) 3125K P,= 2.56 atm 1.12 _ 2.56

d) 161.3K T, =36.6°C +273=309.5K| T, ~ 309.5

T,x2.56 =1.12 x 309.5

T. = 1.12x309.5

= 112x309.5
2.56

T, =135.4K

4.Challenge If a gas sample has a pressure of 30.7 kPa at 0.00°C, by how many degrees
Celsius does the temperature have to increase to cause the pressure to double?

P, P
a) 298 °C P, =30.7 kPa 7 = = [T.x307 = 614 x273
b) 305°C T, = 0°C +273=273K| ’ - 61.4x273
0 P,= 30.7x2=61.4 kpa| 30-7 _ 614 ’ 30.7
c) 293°C S 273~ T, T, = 546K - 273
[ d) 273°C | P T, =273°

Khalid Esmaiel
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Question Learning Outcome/Performance Criteria Example/Exercise Page
9 Use the combined gas law to calculate the volume-pressure- Example problem 4 + | , 283,282
temperature changes practice problems + 284
) allda jo - harall - aaaldl @l s Glead &l jlall dladl o 68l cals table 1

The Combined Gas Law

P,V P,V, P represents pressure. V represents volume.
T, T, T represents temperature.

1- A gas at 110 kPa and 30.0 °C fills a flexible container with an initial volume of
2.00 L. If the temperature is raised to 80.0 °C and the pressure increases to 440 kPa,

what is the new volume? _
V,=2L PV, PV,
a) 0.682L T = 30 +273 =303K T, ~ T,
b) 0.714 L Py =110kPa 110 x 2 440xV2
T,=80 +273=353K| ~503 = 353
d) 0.282L V, =2

2. A sample of air in a syringe exerts a pressure of 1.02 atm at 22.0°C.The syringe is placed
in a boiling-water bath at 100.0°C. The pressure is increased to 1.23 atm by pushing
the plunger in, which reduces the volume to 0.224 mL. What was the initial volume?

V=2
la) 0.214L | T, =22 +273= 205k | 1aV1 _PaVs
b) 0.428 L P, = 1.02tm T
) P, =1.23 atm
d) 0.856L V, =0.224mL V, = 0.214 mL

3. Challenge If the temperature in the gas cylinder at right increases to 30.0°C and
the pressure increases to 1.20 atm, will the cylinder’s piston move up or down?

-

a) 27.7 mL, piston move up ﬂ 0.00°C

[ b) 27.7 mL, piston move down | C 1=
c) 30 mL, piston does not change
d) 33.1 mL, piston move up

V1 = 30 mL P1 Vl PV 1.00 atm
_ 2V

T, = 0 +273 = 273K T, T, -

P, = 1atm 1% 30 1.2 xV2

T,= 30 + 273 =303K 273 =7 303

P, =1.2 atm V, = 27.7 mL

V, =2 Because volume decreases
the cylinder’s piston move down
sle Al él.u.i.
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Q4: Exam T3-2024

A sample of nitrogen gas is transferred to a larger o ase 9 LS Laa 58! 3y ) il Caag il e e die
flask, as shown in figure below. What is the pressure ¢ AN Gpaall B Cang il dmbs L Lolal Jga)
of nitrogen in the second flask ?
I PV, _P,V, (74.8kPa (a)
N; T1 i i
. 69.3kPa (b
108 x 500 _ 750x V2
T 294
£ 168.3kPa (¢
V; = 500 mL V, = 748 L
P, = 108kP. V; =750 mL
T,‘ = 10.0"ca r:=21.ofé 156’0 kPa ( d
T, = 10 °C +273=283K T, = 21°C +273=294K
Question Learning Outcome/Performance Criteria Example/Exercise Page
10 Explain why Avogadro’s' law holds true for ideal gases that have Text book + Example | , 286,285
small particles and for ideal gases that have large problem 5 + practice 287
Ayl dilabae JIA s il am) IS (e o) Thaa g s il 058 SY problems + figure 5
i v
1- The following curve represents ....................... i)
a- Combined gas law
b- Ideal gas law
c- Le Chatelier’s principle >
; . b
| d- Avogadro’s principle | e

2- (Equal volumes of gases at the same pressure and temprature contain equal
numbers of particles ) this is the statement of ............

a- Combined gas law -
b- Ideal gas law

c- Le Chatelier’s principle
(d- Avogadro’s principle |

CARBON DIOXIDE

.ELI;

5- Which of the following graph represents Avogadro’s principle ?

a- A v
b- B (©) o
d-D n
(et -
E \"
‘ << .
T

KHALID ESMAlEL

(A)

(B)
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“Equal volumes of gases at the same pressure and Bhall dajg daial) adi e (geias Slall e daglall slaalyl
temperature contain equal numbers of particles.” i s "  ¢ye Zaguie o] "
This is the statement of ... ¥ "

CARBON DIOGXIDE

3
-
e
-
-
&

Combined gas law Shlall alall G golall
Le Chételier’s principle aulally lase
Ideal gas law (el Sl ¢ pitall
[ Avogadro’s principle ] golagl fa

5- according to Avogadro principle, 1 mol of any gas at STP

occupies avolumeof ......................
a) 11.2L
[b) 22.4L |

c) 33.6L

d) 44.8L

6. What size container do you need to hold 0.0459 mol of N, gas at STP?
| a) 1.03L |
b) 2.06 L b=
c) 0.502L 0.0a59mol x 22%*L  _ 4031
d) 5121 il

Molar volume

7. How much carbon dioxide ( CO;) gas, in grams, is in a 1.0-L balloon at STP?

( Molar mass of CO, = 44 g /mol ) | _Molarvolume = Molar mass g
a) 1.32¢g 1 mol
1.0 —_— =
b) 0059 /L/ X 55 47{ 0.045 mol
[c) 1989 | 0.045 mdl x 4149}1/ = 1.98 g
m

sle Al él.u.i.
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( Molar mass of H> =2 g /mol )

a) 2.06 mL
b) 206 mL
c) 1.03mL
(d) 103 mL |

a) 0.22L
b) 0.33L
lc) 0.11L |
d) 0.44L

a) 2500 L

| b) 3600L |
c) 2730L
d) 1650 L

I

KHALID ESMdIEL

_ Revision — Eo — T3- Coverage

8. What volume in milliliters will 0.00922 g of H, gas occupy at STP?

Molar mass
mol Molar volume L

g
000922 g~ x 1ML _461x10° mol
22.4 L
-3 X ="~ = 0.
4.61x10° mpf X ol 0.103 L

= 0.103 L x 1000

=103 mL

( Molar mass of C2Hs =28 g /mol )

9. What volume will 0.416 g of krypton gas occupy at STP?
( Molar mass of kr = 83.8 g /mol )

10. Calculate the volume that 4.5 kg of ethylene gas ( C2Ha ) will occupy at STP.

g Molar mass mol Molar volume L
0.416 g~ x 18";";‘/9/ = 4.96 x 103 mol
22.4 L
3 = 0.111
4.96x10° mpf X = il
g - Molar mass mol Molar volume L
4500 g~ x 1':;"/ = 160.7 mol
224 L
of X =" =3600L
160.7mpl X
slealy él.u.i.
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Question Learning Outcome/Performance Criteria Example/Exercise Page
11 Use the ideal gas law to calculate pressure, volume, temperature, Text book + Example | , 288,287
mass of a gas, when three quantities are given problem 6 + practice 289
DB ALS a5l As 3 - dana - Laca Clual UL Sl ) 58 Cala problems
Ao glae Sl (4 oS5 Ladie - ol _ally
Question Learning Outcome/Performance Criteria Example/Exercise Page
12 Use the ideal gas law to calculate pressure, volume, temperature, Text book + problem | 290,289
mass of a gas, when three quantities are given solving strategy
jw\m_ﬁj\ﬁng-m-jEd\MQw&u\ Ol (gl Cala g
Ao glae Sl () €5 Ladie - ol _ally

PV=nRT
pressure
(atm) temprature
volume v
(L) n, of moles (k)
( mol ) v
Ideal gas
constant
R = —PV _ latm x224L = 00821 atm.L/ mol.K
nT 1mol X 273 K

1. Determine the Celsius temperature of 2.49 mol of a gas contained in a 1.00-L
vessel at a pressure of 143 kPa.

i PV=nRT
a) 6.9°C n =2.49 mol 1.41 x 1 =2.49x0.0821x T
V= 10L
b) -266°C 1at 4
[b) - ) P=143KkP4 X " —q41atm| | o273
c) -133°C 101.3 kpPa T = -266.1°C
R = 0.0821
4 (0]
d) -13.7°C Teo

2. Calculate the volume of a 0.323-mol sample of a gas at 265 K and 0.900 atm.

= 2
a) 39L n =0.323 mol
b) 5.2L T= 265K
C) S.6L P =0.900 atm

Ld) 78L | R =0.0821

I

KHAaLID ESMAlEL

PV=nRT

0.900 x V =0.323x0.0821x 265

v =7.81L
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3. What is the pressure, in atmospheres, of a 0.108-mol sample of helium gas at
a temperature of 20.0°C if its volume is 0.505 L?

V = 0.505L =nhRT
a) 10.3 atm o oos ol PV=n
- P x 0.505 =0.108 x 0.0821 x 293
[ b) 5.14 atm] T= 20°C+273=293K
c) 2.07 atm P=2 P =5.14 atm
d) 3.24 atm R =0.0821

4. If the pressure exerted by a gas at 25°C in a volume of 0.044 L is 3.81 atm,
how many moles of gas are present?

V =0.0441L PV=nRT

a) 9.5x10% mol e

[ b) 6.9 x 102 mol ] | 3.81 x 0.044 = n x0.0821x 298
. T=25°C+273=298K 3.81 x 0.044

c) 8.5x10° mol n =
P = 3.81 atm 0.0821 x 298

d) 3.7 x 10 mol .
R =0.0821 n = 6.9 x10° mol

5. Challenge An ideal gas has a volume of 3.0 L. If the number of moles of gas and
the temperature are doubled, while the pressure remains constant,

what is the new volume? Initial state Final state
- = ?
a) 15L ‘,’,;f,,L“,, r\1’=2lx1=2mol
b) 105L T=273K T=273x2=546K
lc) 12L | =? P = 7.47 atm
d) 3.7x10°L R = 0.0821 R =0.0821
PV=nRT PV=nRT
Px3 = 1x0.0821x 273 7.47 xV = 2 x0.0821 x 546
P = 7.47 atm V=121

I
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Q6: Exam T3-2024

If the pressure exerted by a gas at 35°C in a volume St 35 °C 3la A0 2ie HE e Jsdal) Tarall (IS 1Y)
of 0.044 L is 7.62 atm 0.044 L )lsia paa 3 7.62 atm
How many moles of gas are present? ehasagall Jlall CNpe sxc aS8
R - 0.0821 =2
mol .K
425 mol (a
V =0.044L PV=nRT
=?
n=c 7.62 x 0.044 = n x0.0821x 308 0.068 mol (b
T=35°C+273=308K o= 7.62 x 0.044
P = 7.62 atm 0.0821 x 308 445 mol (c
R =0.0821 n = 0,013 mol
[0.013 mol (d]

Q7: Exam T3-2024

How much carbon dioxide gas, in grams, is in 2.75 L aana Ol 2 Bagagall pladls 09 S0 Sl b S L
a 2.75 L balloon at STP? ¢ STP uuldll laaally 5)lall 4550 2
Molar mass of carbon dioxide -~ 44.0 g/mol 44.0 g/moL = (5 S sl B 3044 A5
L.atm

R = 0.0821 e
V = 2.75L - 7259 (a
m="? M= n;)—V
T=273K 6.35g (b

a4 = m x 0.0821 x 273

P = 1atm 1x 275 [ 54og (C]
R = 0.0821 m= 5.40¢g
M= 44g/mol 3659 (d

I
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The Ideal Gas Law— Molar Mass and Density :

I - Molar mass and the ideal gas law

PV = nRT substitute n = 2= py = mRL M= mRT

M M PV
II - Density and the ideal gas law
MP
M= ”;}f, substitute 22 = D M = ”—f}T D ="
' RT

1. A 2.00-L flask is filled with propane gas ( CsHg ) at a pressure of 1.00 atm and

a temperature of -15.0 °C. What is the mass of the propane in the flask?
( Molar mass of C3Hg = 44 g /mol )

= RT
(2) 4159 ] ¥ 1 M =5y
b) 8.30¢g e -is oc+273 <258 K | 44 = _MX0.0821x258
c) 2.10 - - 1x2
9 P =1atm
d) 1669 R = 0.0821 m=  415g
M =44 g /mol

2 . A 2.00-L flask is filled with ethane gas ( C2Hs ) from a small cylinder, as shown in
this Figure. What is the mass of the ethane in the flask?
( Molar mass of C2He =30 g /mol )

; &= P =1.08 atm
N — /‘*\ T=15.0°C
a) 4159 e M="v %
b) 8.30 g T= 15°C+273=288K m x 0.0821 x 288 II
c) 2.10g 0= |
5 P = 1.08 atm Los X2 W/
L) 2749 | |, 0smn m = 274¢
M= 30g/mol i

I
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3 . What is the density of a sample of nitrogen gas ( N, ) that exerts a pressure of
5.30 atm in a 3.50-L container at 125°C?
( Molar mass of N> =28 g /mol )

(@) 4549l sot D=3r
b) 8.30g/L T=125°C+273=398K| 8 x 5.3
c) 2.10g/L P = 5.3 atm ~ 0.0821 x 398
d) 2.749g/L R = 0.0821 D =as4g/L
M= 28 g /mol

4. Geraniol is a compound found in rose oil that is used in perfumes.
What is the molar mass of geraniol if its vapor has a density of 0.480 g/L
at a temperature of 260.0 °C and a pressure of 0.140 atm?

a) 156 g/mol T =260°C+273 =533 K ~ RT
(b) 150 gimol | P = 0.14 atm 048 - _Mx0.14
c) 140 g/mol F 0.0821 x 533
R = 0.0821
d) 134 g/mol
M= 2 M =150 g/mol
Q5: Exam T3-2024
A 4.50 L flask is filled with butane gas (C4H,o) (CyHig) bsad) s 65lea 4.50 L ass ()50
at a pressure of 1.20 atm and a temperature (=10.0 °C ) 5 33 1.20 atm L sic
. _’ .
of (-10.0°C).
Poliga) AALS Lad
What is the density of the butane?
Molar mass of butane = 58 g / mol R =0.0821 :,::ﬁ 58 g | mol = 5l adsal AES)
0.82g/L (a
V =450L _ MP
= D= RT
D=7? 1.35g/L (b
T=-10°C+273=263K D= 58 x1.20
P = 1.20 atm 0.0821 x 263 [ 3.22g/L (¢
R = 0.0821 D=322g/L
M= 58 g /mol 3.40¢g/L (d
= sle Al él.u.i.
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Question Learning Outcome/Performance Criteria Example/Exercise Page

13 Predict the conditions under which a real gas might deviate from Text book 292,291
ideal behavior while expalaining its effect

S Sl gl e Adal) el sdie oty Al Cag Hhll A8 g5

Real Gases Versus Ideal Gases

What does the term ideal gas mean?
Ideal gases follow the assumptions of the kinetic-molecular theory.
- ldeal gases no intermolecular attractive forces, nor are they attracted or repelled.

- Ideal gas particles collide with each other or with the walls of the container. these
collisions are elastic, which means that the kinetic energy of the system does not change

What does the term real gas mean?
Real gases not follow the assumptions of the kinetic-molecular theory.
- Real gases have intermolecular attractive forces, are they attracted and repelled.

- Real gas particles collide with each other or with the walls of the container. these
collisions are not elastic, which means that the kinetic energy of the system does change

Extreme pressure and temperature :

Real gases deviate most from ideal gas behavior at high pressures and low temperatures.
Real gases approach to ideal gas behavior at low pressures and high temperatures.

Polarity and size of particles :
The nature of the particles making up a gas also affects how ideally the gas behaves.
For example,
* polar gas molecules, such as water vapor ( H20 ), generally have large attractive
forces between their particles,

because the oppositely charged ends of polar molecules are pulled together through
electrostatic forces,
== then polar gases deviate from ideal gas behavior .

* nonpolar gases, such as helium ( He ) generally have low attractive forces between
their particles .
== then nonpolar gases approach to ideal gas behavior .

I

KHALID ESMAIEL
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1-

4-

I

Which of the following is a characteristic of the ideal gas? e A 5L pailia e b Las 4
Its particles move at variable velocities and on winding Aajatia Shjliiarg Byuiia Gile o Ailava djam O
(zigzag) lines
Its particles take up space and measured in volume units (L) (L) paall Bang lgie jaag phal Das atlarua it O
Its particles collide with each other or with the wall surface Slaaliad pleg s s 3 Lguan alasen palamy O
in perfectly elastic way L (S5 A ya

Ty . ; B b " : - -
. When does a real gas behave like an ideal gas?

a. When the particles are far apart and attractive forces decreases ]

b. When the particles are closer together and attractive forces increases
c. Athigh pressure and low temperature
When the gas is liquefied if enough pressure is applied

When real gases deviate most from ideal gas
behavior?

A — At high pressures and low temperatures

:E — At low pressures and high temperatures ]

C — At lugh pressures and high temperatures

D - At low pressures and low temperatures

Regarding both ideal and real gases , which of the following is correct ?
a- gases of a larger particles behave as ideal gases .

b- polar gases like water behave as ideal gases .

[C- real gases deviate most from ideal gas behavior at a high pressures and low temperatures]

d- ideal gases experience intermolecular attractive forces and attracted , repelled by the walls
of the container

— sle Al él.u.i.
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Which of the following is a characteristic of the ideal gas?

Its particles move at variable velocities and on winding

(zigzag) lines

Its particles take up space and measured in volume units (L)

Its particles collide with each other or with the wall surface

in perfectly elastic way

Its particles experience intermolecular attractive forces

¢ Jhall Sl (ailad e s Las gl

Lyaie Sy Basia o juy Olaws djam

(L) pasdl Bangs Leio amss E1AD 0 fipn dGlapesn it

sk slegh i aa o) lgadany Glass palias
e JKa &y

ety ilss (ool ailasan (s e

When does a real gas behave like an ideal gas?

Al high pressure and low temperature

When high pressure is applied and the gas changes
to the liquid phase

When the particles are close to each other, and attractive

forces are high

When the particles are far apart, and the atiractive forces

are low

¢ G B Adal) Sl e

dcaialall 5all dgjay  ladl Jaiizall 2t

miize by ade il e cfile ) G Al Jeam Laxie

ikl (g8 N3y nad) paians oo clisiall il Lasie

el b Jing med Lpime: fe ciliiell aans Lasie

Q6: Exam T3-2024

Regarding both ideal and real gases.

Which of the following is correct?

Polar gases like water vapor behave

as ideal gases

Gases of larger particles like butane (C4H,)

behave as ideal gases

Real gases deviate most from ideal gas behavior

at high pressures and low temperatures

Ideal gases experience intermolecular altractive

forces, and they attracted, repelled by the walls

of their containers

Khal

(CaHio) Shsad Jia Lana LY cliiall il il wls (b

gdgiall ShlAg AR S e S5 3l Led
frwaa Sl L g

PO S sl sl sy B dakill il s (g

RN PER

Se JEa) D dsl oo IS BaAa) SHW Gss (¢
Laiaidll Byall ila g Bl Lo giscall

iy Llama O kel g8 Lo ) ciw (( d

Lt Bagagall B2 g¥) s aa JilE,s

ble Al él.u.i.
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Question

Learning Outcome/Performance Criteria

Example/Exercise

Page

14

Differentiate among different types of mixtures; solution, colloid and
separation upon standing, ,suspension in terms of type of mixture
separation by filtration and Tyndall effect or scattering of light

() 1AL (el — il g yall - Jllaall ) Tadlacall Aaliacall ¢ 1 N1y (3
(o prall i ) JIaii s alls Gy ISy a1 o o L Leluad A1)

Text book

304,303

Question

Learning Outcome/Performance Criteria

Example/Exercise

Page

15

Differentiate among different types of mixtures; solution, colloid and
separation upon standing, ,suspension in terms of type of mixture
separation by filtration and Tyndall effect or scattering of light

) ol (il — ey g ) - Jallaad) ) Jagllaall Zabiaall &1 5390 (e (3 %
(el i (J1ii 5 pala Giaiy IS 5 i il o s Sl Leliad A1Sa)

Text book + figure 3

305

Question

Learning Outcome/Performance Criteria

Example/Exercise

Page

17

Distinguish, using examples, between heterogeneous and
homogenous mixtures

il glae ] ae duilaiall e 5 dilacial) Tadladd) G (3

Text book

303

Q1

Which of the following is a suspension?

[O Muddy water]

O wmilk

QO Dustinair

QO Butter

Clilaall (o iind b Laa o

Jagall el

sl

slsell L3 e

s 3l

Q2

Which of the following is true about colloids particles?

Ty 5 all Cilasieny (3laty Lo prana b Laa (6

HAlID ESMAIE]

QO separate by filtration i e Joals

[O Do not settle out ] Gy Y

O settle out G yT

O Much larger than atoms SN (e K LS
‘<< elealf asilod
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Two liquids that can be mixed together but separate
Q3 shortly after are said to be ...,

O insoluble

[O immiscible ]

(O miscible

O soluble

vardl lagiany (e Oladiy (S pane Laghls (So 0L
........................... Uﬁ@&éwgéﬂa

Olsll 3G e
gl S e
CULM oo

ol All U

Q4: Exam — T3G- 2024

What type of mixtures is represented by the muddy

water shown in the figure below?

<

a) Colloid ( solid emulsion)

[b) Suspension ]

c) Colloid ( solid sol)

d) Solution (liquid in solid)

e v

'

olaal JSa) & :...A,J‘ Jagall el aliy Jadladl e g S

2

(o claine ) 5552 (a
S ()
(Pla fla) 52 (c

((a b il ) Jslae (d

Q5: Exam — T3G- 2024

Why do colloidal particles settle out in a mixture if it is heated?

energy to overcome electrostatic forces.

[a ) Because heating gives the particles enough kineljc] e il AS,all Al e S e Slasaall aas (uidl) o

b ) Because heating clumps the dispersed particles

together.

(o] ) Because heating increases the repulsion of the

electrostatic layers.

d ) Because heating leads to the formation of electrostatic

layers around the particles.

faiad 5 1) Jaglivall A dugya)l Slasal) s 13l

Al g S _gedl

e A Sl aiaad o Jans Suiadd) Y

Al g S el D e i i) Y

Slasall Jga Al S Slide S J) (s i Y

TE.
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6- The corresponding figure shows the passage of light in two mixtures, so it
a) A solution and B colloid

[ b) A colloid and B solution ]
c) A, B are solutions
d) A, B are colloids

Question Learning Outcome/Performance Criteria Example/Exercise Page

16 Define solute and solvent Text book + table 2 306

;.u’lal\}g._al.d\oﬂanﬂ_(Q\M\_%M\)JM\QU}&&Q‘)@“

nitrogen (gas) oxygen (gas)

Liquid carbonated water water (liquid) carbon dioxide (gas)

ocean water water (liquid) oxygen gas (gas)

antifreeze water (liquid) ethylene glycol (liquid)
vinegar water (liquid) acetic acid (liquid)
ocean water water (liquid) sodium chloride (solid)
Solid dental amalgam silver (solid) mercury (liquid)
steel iron (solid) carbon (solid)
Q1 . . : )
What is the solvent of air? Selogll @ d92gell odall Lo
QO carbon dioxide O a3
[ O Nitrogen ] O gl
QO oxygen e
O Water vapor gL‘JIA BLEw

Q2: Exam — T3G- 2024

halid]

Which of the following types of solutions is represented

by carbonated water?

| a) Liquid soluton (solvent s liquid, solute i gas) |

b ) Solid solution (solvent is solid, solute is solid)
c ) Liquid solution (solvent is liquid, solute is liquid)

d ) Gas solution (solvent is gas, solute is gas)

A5 slal) abias AaY) Jdladl plail ya sl

(j\b G (il ..u.\..ﬂ) Sl Jyba
s L) il wdd)) Ll
. s ghas

(S 3D (Sl i) i Jghaa

(6 i e ) e Jylaa oS
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Question

Learning Outcome/Performance Criteria

Example/Exercise Page

18

Calculate percent by mass of a solution

Text book + Example
problem 1+ practice

310, 309

ZERIL )y atl Al

problems

percent by mass =

mass of solute

X 100

mass of solution

1. What is the percent by mass of NaHCO3 in a solution containing 20.0 g of

NaHCO3 dissolved in 600.0 g of H20?

[a) 3.23%|
b) 3.33%
c) 4.25%
d) 7.65%

percent by mass = —ass of solu.tc 0
mass of solution
20
Percentby mass = X 100
600 + 20
= 323 %

2. You have 1500.0 g of a bleach solution. The percent by mass of the solute sodium
hypochlorite (NaOCl) is 3.62%. How many grams of NaOCl are in the solution?

a) 27.1 ¢
[b) 543 g
c) 1554.3 g
d) 1445.7 g

b — _massofsolute . .0
Percent by mass = nass of solution
3.62 = LS
1500
3.62 x 1500
_ _3.62x1500 _ 5,3
X 100 P

3. The percent by mass of calcium chloride in a solution is found to be 2.65%.
If 50.0 g of calcium chloride is used, what is the mass of the solution?

a) 50.0 ¢
b) 543 g
| c) 1886.8 9|
d) 1836.9¢g

Q4. Exam — T3G- 2024

percent by mass =

mass of solute
mass of solution

X 100

265 = 50

X

1886.8 g

X 100

100.0 g of water H,0?

(a) 38% |
b) 4.0%
c) 3.3%
d) 48%

What is the percent by mass of sodium chloride NaCl in
a solution containing 4.0 g of NaCl dissolved in

Sz Jylas 4 NaCl aogeall )¢S A0SIL Lgiall Ll
H,0 ¢l 52 100.0 g 4 L3 NaCl 4.0 9 e

mass of solute

percent by mass =

mass of solution

X 100

Percent by mass

3.85

100+ 4

X 100

%

Khalid Esmaiel
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Question Learning Outcome/Performance Criteria Example/Exercise Page
19 Calculate molarity when the moles or the mass of solute and volume | Textbook + Example | ,312,311
of solution are given and vice versa problem 2 + practice 313
polaa J glaall pas g Qldall Y ga 230 (e JS (6K Ladie (55 sall 38 Gl oy problems

1. What is the molarity of an aqueous solution containing 40.0 g of glucose
(CeH120¢) in 1.5 L of solution?  ( molar mass of C¢H1,06 = 180 g /mol )

(&) 0.147M | —
1 mol _ ~ ~
40g X ————— =( mol )
b) 0.113 M 9% Jg0 g _922MoL
0.125 M __n__ 022 _
c) M= —— = 10— =0.147M
d) 0.185 M

2. Calculate the molarity of 1.60 L of a solution containing 1.55 g of dissolved KBr.
( molar mass of KBr =119 g /mol )

a) 25x10*M n
b) 3.2x 102 M 1.55 g X #”;" =(0.013 ol
c) 8.1x10°M
B - J Me_ N 20013 _gya03
d) 54x10°M \Y 1.6
3. How much calcium hydroxide Ca(OH)2, in grams, is needed to produce 1.5L of a 0.25M
solution? ( molar mass of Ca(OH), =74 g /mol )
a) 2-38 M 0-25 = n
1.5
(b) 27.8 M| " = 0375 mol
c) 25.3 M
i 749 _
0.375 mol x ————= = 27.75
d) 0.375 M v 1 mol g
Q4: Exam — T3G- 2024
What is the molarity of an aqueous solution containing 40.0 g 2sSslall 5. 40.0 g e g Jslaa BNse L
of glucose (CgH,,0¢) in 1.5 L of solution? flslaall e 1.5 L 4 (CH1206)
JSylall Adgal) ALS)

180.16 g/mol

Molar mass of Glucose

o) oo -
40 X ———=0.22 mol)
b) 022M 9% s0.16g _ Q:22mol
¢) 1.33M Lo_n _ 022 _giew
d)  1.14M Vv 1.5 o) pslies
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Question Learning Outcome/Performance Criteria Example/Exercise Page
20 Calculate molality when the moles or the mass of solute and mass of | Textbook + Example | 317,316
solvent are given and vice versa problem 4 + practice
pstre Jslaall aaa 5 Al Y e 230 o S 583 Laie (Y sall 35S il Grny problems
m

/ mass

1. What is the molality of a solution containing 10.0 g Qf NaOH dissolved in
(1000.0 gof water? —

dmofar mass of NaOH =40 g /mol)

1 kg
kg solvent T
10.0 g x _1 mol =|;'/0.25 mo?‘;. n
a) 062 m 40 g N
n -
b) 0.155 m m= kg solvent
c) 0.3756 m
m = 0.25
[d) 0.25 m] 1

m= 0.25 m

2. Challenge How much ( Ba (OH ), ), in grams, is needed to make a 1.00 m

aqueous solution? ( molar mass of Ba(OH), =171.3 g /mol)
n
a) 1352 m "7 KE olvent
b) 17.13 m 1 s
[ c) 1713 m | § = 1 mol
d) 1.713 m 1mofl x 17139 - 1713 ¢
1 mol
Q3: Exam —T3G-2024 — M _—TNaSS
What is the molality y of a solution containlng S 0 g ofl (NaCl) pgpsgall 2,05 50 5.0 g o Syias Jslae LlVpa Lo
sodium chloride (NaCl) dissolved i 100 0 g\of ?(H20)elddl 5 100.0 g & 380
water (H,0)? 3
Molar mass a3, kS Compound 5,4
0.1kg $8.44 a/mol (NaCl) ppsgeall 2395
kg solvent 25449/ Sodium chioride
: —— N
a) 0.86 mol/Kg 1 mol _.6 086 mol.
S09% sgaag T\
b) 0.18 mol/Kg \-1_%_______,_/
n
¢) 0.25 mol/Kg M= KE orvent
d) 0.77 molKg m= Sa02C 0.86 m

ZS nawvy ooimnawl
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Question Learning Outcome/Performance Criteria Example/Exercise Page

21 Calculate mole fraction of a solute or solvent Text book + practice | 318,317

problems

el g l3all pa JST gl 5l oy

1. What is the mole fraction of NaOH in an aqueous solution that contains

22.8% NaOH by mass?

( molar mass of NaOH =40g /mol , H,O =18 g/ mol)

solute NaOH = 22.8¢g Mass of solution =100 g
[ a) 0.117 ] solvent H,0 =100-228=77.2¢g
1 mol _ 5 cqy Ny
228 g x — —— =(0.57 moh—""
b) 0.883 ¥ a0 g T
1 mol _ -5 — n
772X ——— =C4.3 mob—— "8
c) 0.126 TR
d) 0.783 Xy=—3A = 057 _gqq7
) AT na+ng 057 +43
Xg=—23 =43  _ogs3
Ny + Ny 0.57 + 4.3
Q2: Exam — T3G- 2024
What is the mole fraction of hydrochloric acid (HCI) s S Jglaa A (HCI) cl)iSy gl anal Jgal) 5o L
In a solution containing the ratio of hydrochloric acid ealaal U<l o Al (H0) cllly wljgiSy )l aes dus
and water (H,0) shown in the figure below?
( molar mass of HCI =36.5 g /mol , H,0 =18 g/mol ) 2%
8% HCI
H,0 /
solute HCl =22g Mass of solution = 100 g
solventHzo =789 a \ a) 01 17
22gx L0l =Cogmob— _p,
s g —— b) 0.883
78 g x 19 g =C4.3 moh—" B
__nh 06 _ c) 0.126
Xa= n, + nNg 06 +43 0.126
Xp=—12 =43  _os7:4 d) 0.783
N, + Ng 0.62 + 4.3
Q3:
What is the mole fraction of hydrochloric acid (HCI) e Seas Jgtaa 3 (HCI) cl)yiSy gl caeal Jaal) s L
In a solution containing the ratio of hydrochloric acid ealaal U<l o Al (H20) cldlly clijglSy gl aas dus
and water (H,0) shown in the figure below?
2% 22
78 _ 8% HCl o = 022
00 - 0.78 H,0 100

0.22 (a

0.78 (b
0.72 (c
0.17 (d M&
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Question

Learning Outcome/Performance Criteria

Example/Exercise

Page

22 Apply Henry's Law to calculate the solubility of a gas given its

pressure and vice versa

Text book + Example
problem 5 + practice

OSall sl Cpma Jara die ) 3000 (e JS a5 50 538 Bk

problems

,327 , 326
328

a) 0.195 ¢

b) 0.107 g

c) 0.426 ¢
(d) 0213 g |

Henry's Law
S1_ 5z
P, P,

S represents solubility.
P represents pressure.

1- If 0.85 g of a gas at 4.0 atm of pressure dissolves in 1.0 L of water
at 25°C, how much will dissolve in 1.0 L of water at 1.0 atm of
pressure and the same temperature?

S1 = 0.85 g
P, =4 atm
S, = ?

P, =1 atm

S _ s
P, = P,
085 _ S:
4 1
S, =0.213 g

a) 0.195 ¢

[ b) 3.03 ¢ ]
c) 204 g
d) 0.213 ¢

S,=0.55 ¢
P, =20 kPa
S, = ?

P, = 110 kPa

$i_ S,
P, T P,
0.55 _ S
20 = 110

S, =3.03¢

a) 11.4 atm
b) 13.5 atm
c) 12.8 atm

| d) 22.7 atm |

I

KHALID ESMAlel

3. A gas has a solubility of 0.66 g/L at 10.0 atm of pressure.
What is the pressure on a 1.0-L sample that contains 1.5 g of gas?

2. 1f0.55 g of a gas dissolves in 1.0 L of water at 20.0 kPa of pressure,
how much will dissolve at 110.0 kPa of pressure?

S;=0.66 ¢
P, =10 atm
S, =15 g
P2 =7

S _ S
P, - P,
0.66 _ 1.5
10 P
P, =2273¢g

sle Al él.u.a'
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4. Challenge The solubility of a gas at 7 atm of pressure is 0.52 g/L.
How many grams of the gas would be dissolved per 1 L if
the pressure was raised to 10 atm ?

3 ) yadl A o - Al s il g ey

S, 0y
a) 11.4 atm S,=052 ¢ 7 P_i
b) 13.5 atm Py= 7 atm
S, = ? 0.52 _ Sz
[c) 0.74 atm | 2= == 710
P, = 10 atm S, =0.74
d) 0.38 atm 2 = U.i4gd
Question Learning Outcome/Performance Criteria Example/Exercise Page
23 Interpret temperature - solubility graph for solids Text book + figure 16 324

Solubilities as a Function
of Temperature

100
90
80
70

60

=~
50 | LKCl
30 (= NaCl+—~ |
- /| Kclo,

10 5("—'/ ),

Ce,(50,); —
0
0 10 20 30 40 50 &0 70 80 90 100
Temperature (°C)

Solubility (g of solute/100 g H,0)

1- Using the graph below, which of the following statements is in not correct?
$hama p& Al ol jlall ce ol ¢ ol il bl alasily

increases

A. KCIO; solubility increases as temperature

5l al) As ja Chadd ) Le 130 ala 0 |(C|O3 dila

B. KCI has the highest increase in solubility
with increasing temperature.

50 all da jasaly) e Al 3 salyy el al kgl

C. Ce,(50,), solubility decreases rapidly as
temperature increases

sulallds o8y Mo Aoy 5 Ce,y(SO,), 4adld

D. CaCl, has a solubility equals 64 g per 100 g
of H,0 at 10°C

10°C 2= H,0 100g J<) 64g sl CaCl, il

I

KHALID ESMAIEL
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2- From the graph below determine the solubility of KCIO; at 75°C ?

Solubility (g of solute/100 g H,0)

100
90
80
70
60
50
40
30
20
10

£ 75°C 3,0 s A 3 aie KCIO, Ay (gaxs Sl ans )l (e

Solubilities as a Function

of Temperature
KCl _../i’
-
| .
A,
\ 1
Ce,(50,); —|

0 |
0 10 20 30 40 50 60 70 80 90 100

Temperature (°C)

A.40g/gH,0

| B.30g/100gH,0 |

C.30g/gH,0

D. 40 g/100 g H,0

Solubility (g of solute/100 g H,0)

From the graph below determine the solubility of KCI| at 40°C ?
£ 40°C 3> Ax 3 e KCI i3 (goas Sl aul) g

Solubilities as a Function
of Temperature
100
90
80
70
60
5 Kka | _—"]
[
o _7"{
30 | NacCl ,’/|
L~ Ko,
20 g —
10 Ce,(SO,);, —
0 — ' '
0 10 20 30 40 50 60 70 80 90 100

Temperature (°C)

A.50g/100 g H,0

B.40g/ gH,0

| C.40g/ 100g H,0]

D.50g/gH,0

I
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4-

From the graph below determine the solubility of KCIO, at 90°C ?
£ 90°C 5,1~ a3 e KCIO, 4uild (gaxs Al aw 1) e

Solubilities as a Function

=) of Temperature

o= 100 K

o 90

[=]

g 80

g 70

= 60

(=]

% 5 Kl | "]
> 8
> 30 =" NaCl.—~
= .~ KClo,
-

=

]

1%, ]

20 ,
10 Ce,(S0,); —

0
0 10 20 30 40 50 60 70 80 90 100
Temperature (°C)

A.50g/100 g H,0

B.40g/gH,0O

C. 40 g/ 100g H,0

D.50g/gH,0

From the graph below determine the solubility of NaCl at 90°C ?
€ 90°C 5l s a3 die NaCl 4y goas Sl a1 e

Solubilities as a Function

=) of Temperature

o 100 k

S 90

[=]

g 80

g 1

= 60

]

w 50 oL —
o 40 e 7
> 30 = I NacCl /7

& ~ Kclo,
3 O~ |

S 10 Ce,(S0,); —
8 ‘

0
0 10 20 30 40 50 60 70 80 90 100
Temperature (°C)

A.50g/100 g H,0

B.40 g/ gH,0O

(C. 40 g/ 100g H,0 |

D.50g/gH,0

sle ) ém
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Question Learning Outcome/Performance Criteria Example/Exercise Page

24 Identify the conditions that must be specified when expressing the Text book 320
solubility of a substance
O Gl 5 S g - Bale Al pasd die LT yra oy () o plall oty
Y dalee (840 5a)

1- Which of the following factors generally increase the rate at which a solid dissolve in liquid?
§ Al 5ale 3 Lo Aalia Bala Ol sd Jama 830 ) ) ale (S a3 40N Jal gl (3e (6
i. | Increasing the pressure of solution J ol lariia 8304 )
ii. | Shaking or stirring the solution Jslaall ¢y a3 ol ~
iii. | Increasing the surface area of the solute ol dall o dalia By )
iv. | Increasing the temperature of the solvent cudall 3 s As 8L
A.iandiionly

B. i, ii and iii only

C. ii and iii only

2- Which of the following is slowest to dissolve?( when using the same amount of tea
and sugar)

(Sl g Ll o Clealll i aladid vie ) olsdl) 8 Uad) sa L Lea o
A. Granulated sugar in hot tea with stirring <l a3l ae CALLN (LA 8 5 ndadl) S

B. A cube sugar in iced tea without stirring J el yadll g zliad) Ll A Sl s

C. A cube sugar in hot tea with stirring Sl atll ae cALW LA G Sl S
D. Granulated sugar in iced tea without stirring <b_a3ll s bl gLl 8 o gadaall Sl

3- Regarding the effect of the temperature on the rate of solvation of substance, which of the
following is incorrect?

"&n.m)ﬂ.:—(_;gm%gl Jijmllgu_ghlc)uéss_)iﬂﬁ_xpﬁﬁtum@

JJ@J‘%M‘EL@.‘L&-&ﬂi&m'%m\ngﬁ\ﬂl# g 1
Solvation of most solid substances in hotter solvents more quickly than in colder solvents

A0 cudall 8 Lgie caludl cudall 8 dpaell salall d0aS sl 33 2
The amount of solute increases is hot solvent than in cold solvent

5ol ad) As o 3ol o ol el Al g3 alays 3
Increase the solubility of gases by increasing the temperature

A.1only

B.3 only

C.1,2

D.23 Sl
ZS ﬁdM Esmac
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4-

Regarding the effect of the temperature on the rate of solvation of substance, which of the

following is correct?

€ e S Lo (gl ol sl (losdde g o 5 ) pall A o il Gty Las

skl Cudall 8 Lot Ul i) Cudall 8 30Lall ol gall alaes i [ 2

Solvation of most solid substances in hotter solvents more slowly than in colder solvents

Al cpiall L8 Lte caludl il 8 Aaall salall dpeS ala 3 2
The amount of solute increases is hot solvent than in cold solvent

Decrease the solubility of gases by increasing the temperature

SJ1J;_“ :\_j\.JJ S.J'L!"__‘)_.l LL'JL&_“ 3‘71“_1143'.) dﬁ 3

A. 2 only

B. 1 only

C.1,2

D.2,3

Regarding the effect of the temperature on the rate of solvation of substance, which of the

following is correct?

? e T Lea gl ol sl lgd de s o 5 ) pall As o il Gl Lag

L el 3 e ¢l bl Cudall  alall o) gall aliaa i | 1
Solvation of most solid substances in hotter solvents faster than in colder solvents

AU Gl b e paluall Cuiall 5 i) salall A Jis | 2
The amount of solute decrease is hot solvent than in cold solvent

Increase the solubility of gases by increasing the temperature

) oadl da ya 2ol 0 G Slad) Al g3 ala 3 3

A.1only |

B.3 only

C.1,2

D.2,3

Which of the following is correct regarding to relation between the

temperature and solubility of gas?

¢ Sl Ailig sl sall Ax o o ARl gl Lad a s s

A. The solubility of gas decrease when
temperature increase due to decrease in
kinetic energy of particles

FEBA uy SJiJ;."I %Ja EWJL! JL:.“ )y Jas
5 34l iy ) 2 )

B. The solubility of gas decrease when
temperature increase due to increase in
inetic energy of particles

EHBA u}’ 5)‘);.“ a;‘)d &L\Uu JL:j1 Ay Jas
Ala i el cly el A sl

C. The solubility of gas increase when
temperature decrease due to increase in
kinetic energy of particles

Gl oY 5, all Ax ja (mleadly S Al ala 33
Ala i el by el 4K

Khalid 9

D. The solubility of gas increase when
temperature increase due to decrease in
kinetic energy of particles

A3Ual) Y 350 pall da o gL Sl dald sl
B Gy 1 A8 el

sleall éi......’
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7- | The effect of intermolecular forces in solvation is ........
.......... 5 Ol Bl sal) e ollatl) g 8
A. The attractive forces between solute and )| el 5 Cladl s ja o dladl) 5 68 (e
solvent particles overcome the forces Lo Lia aldall Sl ja s IS 5 68 e
holding the solute particles together, thus, lpzmay e el i s s ) g0
ulling the solute particles apart. o)
B. The forces holding the solute particles (sle Lae Al il e G 0latl) 3 8 et
together overcome the attractive forces Lae el il il da oy Ml 3 68
between solute and solvent, thus, pulling lpmay o el Gl s s ) g2
the solute particles apart. ol
C. The forces holding the solute particles e e QI Sl e e Qlall) 8 @ g gl
together equal the attractive forces lea cudall g ldall il g s el 3 68
between solute and solvent, thus, pulling Ly e el Gl e s ) g0
the solute particles apart. andl
D. No Affect of intermolecular forces in Sl 8 Sl jall e Qlaall o 8 i Y

solvation
Question Learning Outcome/Performance Criteria Example/Exercise Page
25 steps of solubility Text book 321

3_.\\3‘;1\ Llee & gad

In the solvation process of salt in the following figure what happen for salt ?
1- Tl Carny (531 Lo A} 5y guall (8 LS alall 0391 Bulee 8

A. The water particles are surrounded by salt particles

GLJ\ Olasueas el [l DY s

B. The salt particles are pulled from solid and surrounded by water particles
pladl Cilranns Jalat g Alall 3okl (e ) Cilapen Cond

C. The water particles are pulled from solid and surrounded by salt particles
C.LJ\ Glranas hlad g Aliall salall (e slall Glapwa aald

D. The salt particles are surrounded then pulled from solid by water particles
elall Gliauay Abiall salal) (e anus (.u CJ'AM Clagua Jalald

Khalid
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In the solvation process of salt in the following figure the 2 step is ?
¢ oo 2 5shall b AN 5 ) gall 3 LS 2Ll Y dlee

A. The solvent particles are surrounded by solute particles
Al Glosan cudall Glasua Jalas

B. The solute particles are pulled from solid
Aliall solall el Slavea s

C. Salt separates when it is dropped into water elall & a5y Ladie =lall (Jiady

D. The solute particles are surrounded by solvent particles
Cudall Gilasiens 1Al Glasia dalas

3- | In the solvation process of salt in the following figure the 3 step is ?
¢ o 3 8shdll GBAIENGE ) pall 3 LS Aladl 0Y) Adee

A. The solvent particles are surrounded by solute particles
Il Elapeasy Codall Slapua Jalal

B. The solute particles are pulled from solid
Llall salall e il ilapis il

C. Salt separates when it is dropped into water slal (8 i g Ladie mlall Juady

'D. The solute particles are surrounded by solvent particles )

L %.AA.“ Gl DTN g._ﬂl.o.“ Clasea .JQM)

Ceeeeee CIA.JS\J éz\éjﬂl.) &A.di gﬁgla\ uaju &a
KHALID ESMAleL

sleal) aslld




