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CHM.5.2.01.001.02 List the five assumptions of the Kinetic Molecular Theory

237,238

Text book

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

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

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

Collisions between gas particles are elastic.

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

Saiial)l Al dylail Lald) cud A6 jlaal) (6

Aoyl ok Lo Ao () Cilasen (I o)

s g Sl Cilasas il Cilam Y @)

e Sl cilams o pabeatll (5K O

Al Gl lacgia (el A Bl Ao allall g @)

Which of the following statements is True?

Particles of a gas collide with each other and with the walls of

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 other and with the walls

of their container, these collisions are elastic.

Fhlasms alill gl ‘1"‘“
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In the Kinetic—-molecular theory which of the following terms
is a measure of the average kinetic energy of the particles

in a sample of matter?

Volume

Temperature

Mass

Density

e a Al Slalladll e ol Asall ASall Aoyl o
Balall (e Al Claswall 4S50 ALkl law gial

saall O
phalldan O
A< O

FER NS

Which of the following is not an assumptions of the

kinetic-molecular theory of gases?

el Al Al Ayl cslaal il Ga Cud Ll Lea

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

represented by the following equation K.E = mv?

alecl) A 5 Elaguss cpp ST A8l 28 (K
Ol |

DA ol s (68 Y aads Yy Baelie S Cless

A Alleally sl L€, LY o el (S

K.E = mv?

Which of the following is correct about gases?

Sl Gl Lad gnua b Lea

The volume of the parlicles is big compared with

the volume of the empty space

Gas particles experience significant attractive and

repulsive forces

During collision of gas particles kinetic energy

is lost

Gas particles are in constant, random motion

Ay Qa3 5 D Claes iats

LSl a8 5 ai uny A il ol oL

lgdie g daily Hall Gl AS)a
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CHM.5.2.01.003.04 Use the mathematical formula of Graham's law of effusion to compare the relative rates of effusion of different

Text book + Example problem 1 + practice problems

240,241

Rate, molar mass,

Rate, — | molar mass,

Which balloon does the gas effuse the fastest from 17

Four identical balloons were filled with different gases o the same volume,

il S Cpn it iy gl 2 Aidaie il
0p sl (s die JAN Gl S gl

154 T ] 44

and Hydrogen Chloride (HCI) has a molar mass of 36.5 g/mol.

What is the ratio of their diffusion rates?

0.54

0.77

(g/maod)
CO:
CCly
N2
Cl:
Neon (Ne) has a molar mass of 20.0 g/mol; Al Cag il 20g€ 3lag <2000 gfmol ddse ABS 41 feall s

.36.5 gfmnl 13_'!_,.11:5
Py Loml =V 2ae Lo 8 L

@the_garden_academy 9 The garden academy

@www.thegzrdenaademy.net 0 00971569174493




THE
GARDEN
S RCADEMY

You

@ & @ © f

An unknown gas diffuses 1.25 times faster than
N,O, gas. What is the molar mass of unknown gas?

(molar mass of carbon dioxide gas N,O4=92.0 g/mol)

(92.0 g/mol = N,Oy (5:8)) s 8 Sl ddgall alsll)

36.2 g/mol
58.9 g/mol
7.7 g/mol

18.6 g/mol

N2O4 Sl e b 1.25 o gyl G Jsgas Jle
seaall Ul A gl AESH L

@)

What is the ratio of diffusion rates for sulfur

trioxide(SO;) and sulfur dioxide(SO,)?

Molar mass of sulfur trioxide = 80 g/mol

Molar mass of sulfur dioxide = 64 g/mol

1.12 2.50

Sl g (SO3) CanSll sl B L) ¥ ana Lonsi Lo

$(SOy) cuysll

80 g/mol = €Il aneesl G 4 5all ASY)

64 g/mol = cu,<ll sl S adgall A<

0.894

0.768

What is the ratio of diffusion rate for nitrogen N,

and sulfur trioxide SO5?

Sl 2l Gty Np st lins) Jaee das L

S0,

Gas i Molecular mass 4 gall at<l)
SO, 80 g/mol
N, 28 g/ mol

1.7 0.60

2.4

0.30
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GHM.5.2.01.004.01 Identify the most commonly used units for pressure while converting among units of pressure Text book +table 1 ’

Number Equivalent to | Number Equivalent to

1 atm 1kPa
Kilopascal (kPa) 101.3 kPa | —
Atmosphere (atm) | — -I 0.009869 atm
| Millimeters of mercury (mmHgQ) | 760 mmHg -I 7.501 mmHg
| Torr 760 torr 7.501 torr
| Pounds per square inch (psi or I1b/in?) | 14.7 psi 0.145 psi
.. Bar _. _1.01 bar 0.01 bar

Solve problems using the table

1) The pressure atop the world’s highest mountain, Mount Everest, is usually about 33.6 kPa. Convert the pressure to

atmospheres. How does the pressure compare with the pressure at sea level?

2) The atmospheric pressure in Denver, Colorado, is usually about 84.0 kPa. What is this pressure in atm and torr units?

3) Atan ocean depth of 76.2 m, the pressure is about 8.4 atm. Convert the pressure to mmHg and kPa units.

@the_garden_academy 0 The garden academy @www.thegardenacademy.net 0 00971569174493
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CHM.5.2.01.004.07 Use the mathematical formula of Dalton’s law of partial pressures to calculate partial pressures and total pressure of 244,245
Text book + Example problem 2 + practice problems

a mixture of gases

P =P +P,+P +...P

to

What is the total pressure for a mixture that contains three Lpgis 2 S e vty dadal S0 Jaaal) L
gases with partial pressures of 1.35 kPa, 3.81 kPa, and 5.22 kPa? ¢ 5.22 kPa « 3.81 kPa , 1.35 kPa _Julig 455

7.68 kPa

10.38 kPa

12.76 kPa

6.57 kPa

What is the partial pressure of oxygen in an air sample 05 Lexie glsgll e die A OeaaasSU ol baall 4 L

when the total pressure is 1.10 atm, the partial pressure Oeng il Siall lanally ¢ 1.10 atm I Lz sl
of nitrogen is 0.75 atm, the partial pressure of water 0.0056 atm ¢l A sl haalls 0.75 atm

vapor is 0.0056 atm, and the partial pressure of all other ¢0.0044 atm ¢lsll 3 GAY) A ageal ol axallg

gases in air is 0.0044 atm?

0.20 atm 0.21 atm
0.34 atm 0.36 atm

@the_garden_academy 0 The garden academy @www.thegzrdenacademy.net 0 00971569174493
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What is the partial pressure of water vapor in an air 055 Laxie glygll e die A eladl A Shadl darall Le
sample when the total pressure is 1.00 atm, the

0.79 atm pay mall Sl aacally 1.00 atm | Jaacall
partial pressure of nitrogen is 0.79 atm, the partial Cem el (o & o

pressure of oxygen is 0.20 atm, and the partial gl Gal) Laaslly 0.20 atm (eSS ol laaalls

pressure of all other gases in air is 0.0044 atm?
€0.0044 atm AY) chyall

0.0056 atm 0.2100 atm (.80 atm  0.9956 atm

A sealed flask contains oxygen, helium, and nitrogen. OS] L mng suilly asbiglly eV Chle (e Ladd (g5in Blie eleg
If the total pressure in the flask is 4.711 atm, the partial ¢2.592 atm g O, Il JSjall laially « 4.711 atm elegl 3 I Lai il
pressure for O,is 2.592 atm, and the partial pressure for N, I 5all laacall 52 L <0.836 atm se He I S5all Jaaually

He is 0.836 atm, what is the partial pressure of N;?

2.955 atm

8.139 atm

0.467 atm

1.283 atm

@the_garden_academy 9 The garden academy n @www.thegardenaudemy.net 0 00971569174493
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5 CHM.5.2.01.004.05 Identify the factors that affect the partial pressure and those that do not 2-Sep
Text book + figure 8

The partial pressure of a gas depends on the number of moles of gas, the size of the container, and the temperature of the

mixture. It does not depend on the identity of the gas.

At 20°C, The partial pressure of water vapor is 2.3 Kpa

Figure 8 In the flask, sulfuric
acid (H,SO,) reacts with zinc to
produce hydrogen gas. The
hydrogen is collected at 20°C.

Calculate the partial pressure of
hydrogen at 20°C if the total
pressure of the hydrogen and
water vapor mixture is 100.0 kPa.

ﬁe partial pressure of gas depends on\

a- number of moles
b- the size of container

c- Temperature of mixture

K d- allare correct /
/ The partial pressure of gas does not depend on \

a- number of moles

b- the size of container

c- Temperature of mixture

k d- theidentity of gas /

@the_garden_academy 0 The garden academy @www.thegamenmdemy.net 0 00971569174493
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CHM.5.2.01.004.11 Use the mathematical formula of Boyle's law to calculate volume—pressure changes at constant temperature

Text book + Example problem 1 + practice problems

275,276,277

Boyle’s Law

P1V1 = PZVZ

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?

As the external pressure on the cylinder’s piston ool J<al o Dlglayl pea e el baaall 3L Sie
B A25L MA SA10L pa Jlall pas yus

B B Llsha¥) (e o aoal) il L

2 atm
4 atm
6 atm

8 atm

The volume of a gas is 400.0 mL, and the pressure is 1.00 atm.

When the volume of the gas is 2.0 L, what is the pressure,

if the temperature remains the same?

0.20 atm
0.5 atm
5.0 atm

0.80 atm

@the_garden_academy 9 The garden academy

1.00 atm Lis 225 400.0 ml e aas
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Air trapped in a cylinder fitted with a piston occupies die 365.5 mL Judy (aSas dilia Llghal & Jsasa ¢lgp

365.5 mL at 0.985 atm pressure. What is the new

seSall oz 3 13) (ML) 2asdl I La¢ 0.985 atm Lis
volume (mL)when the piston is depressed, increasing e LH () el

the pressure by 50%7? $50% sie Jaall 2y Gy

244
354
198
455

The pressure of a sample of helium in a 1.0 L container
0.857 atm s 1.0 L daw dugls 3 aglighl (o A Jaia

80.50L uns Zugls 3 Aisall (55 pumy &3 1Y Juicall Lo
(2 ghall days of ia )

is 0.857 atm. What is the pressure if the same sample
is placed in a ().50 L container?
(Assume that the temperature is constant.)

0.44 atm

1.4 atm

1.7 atm

0.14 atm

@the_garden_academy ﬁ The garden academy ) m @www.thegzrdenaademy.net Q 00971569174493 p
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CHM.5.2.01.004.15 Use the mathematical formula of Charles’s law to calculate volume—temperature changes at constant pressure 277,278,279

Text book + Example problem 2 + practice problems + figure 2

Charles’s law

i_Y%

T, T,
* What is the volume for the gas in the below balloon when A i Ladie oLl o gllll 8 3 sa sl Slall s L
temperature changes to 348 K? £348 K A 5,1l

4.01L

3.841L

2.73L

231L

A sample of gas occupies a volume of 6.50 L L 95.0 °C 5)ln dn 0 ic 6.50 L Laa L (e die Jois
at 95.0 °C .What is the Celsius temperature(°C)
at which the volume of the gas sample will

become 1.63 L?

€1.63 L il e pas Waie mus U (°C) Bl dap

-181
-92

365

418

@the_garden_academy 0 The garden academy @www.thegzrdenacademy.net 0 00971569174493
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375 K 5)ha 450 2ic 0.85 L sjlaie Lias Hle Jal

A gas occupies a volume of 0.85 L at 375 K. What
temperature (K) is required to reduce the volume to 60 % ) aasll (=ad] digllaall (K) 5aags 3hall da 0 Lad
60% of the original volume increase?

¢ e anall (e
938

625
225
150

@the_garden_academy ﬁ The garden academy ) ﬂ @www.thegzrdenaademy.net Q 00971569174493 p
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8 CHM.5.2.01.004.19 Use the mathematical formula of Gay-Lussac’s law to calculate pressure-temperature changes at constant volume 280 , 281
Text book + Example problem 3 + practice problems + figure3
Pl —_ PZ
I111 TZ
If the of pressure of a sample of hydrogen gas equals de 3.33 kPa (gl (pagyned e e die Jara IS1Y)

3.33 kPa at 20.0°C. What is the Celsius temperature Ol s ladie maad Al Ljbicd) 3)all 4550 W .20.0°C

at which the gas pressure becomes 3.44 kPa? £3.44 kPa

29.7 °C
35.0°C

27.5°C

18.5 °C

The pressure for a gas in a cylinder is 1.00 alm al 300 K. 300 K 2= 1.00 atm iy oA el Jaaall
What will be the pressure if the temperature increases to 400 K? 7400 K 2 sihadl dan caly 1) el moanss o8

0.75 atm

2.67 atm

2.44 atm

1.30 atm

@www.thegardenaademy.net 000971569174493
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° S 2N e bined gas law to caleulate the volume-p chang Text book + Example problem 4 + practice problems + table 1 22,283, 288
plvl - PZVZ
Tl TZ
A sample of gas starts at 110.0 kPa, 30.0° C, and 2.00 L. 2.00 L¢ 30.0°C «110.0 kPa se oly 3l s e
What is the volume in mL if the temperature increases daiall 2l 80.0°C ) shadl days aly 1] aaall Le
to 8(.0° C and the pressure increases to 44().() kPa? £440.0 kPa _J)
I a0
#1 10 kpa
2.00L
0.64 L
0.58 L
1.3L
8.1L
A sample of gas starts at 1.00 atm, 0.00° C, and 30.0 mL. 30.0mL: 0.00°C ¢ 1.00 atm xic <y 3l o die
What is the volume if the temperature increases to 27.0° C o daraall 25 27.0°C L 5l das ool 13 anall L
and the pressure increases to 2.00 atm? £2.00 atm
0.00°C
# 1.00 atm
30.0 mL
65.9 mL
16.5 mL
54.6 mL
13.7mL
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The volume of a sample of gas measured at 25.0°C and 1.00 atm
is 5.00 L. if the gas was pressed to 3.00 atm and the volume 3035318 2,00 L aaa! el 5 3,00 atm J 3 j-:n-‘ ~
¢ Jall gl

became 2.00 L what is the final temperature?

98.2°C
30.0°C
84.6°C
20.3°C

A sample of nitrogen gas is transferred to a larger & ease o WS L‘» S0 3500 A RS g ) Sl e die

flask, as shown in figure below. What is the pressure ¢S Gppall B Gy siil) Jaiada Lad Lol Jgan

of nitrogen in the second flask ?

V; = 500 mL
P, = 108kPa V, = 750 mL
T; = 10.0°C T, =21.0°C

74.8 kPa
69.3 kPa

168.3 kPa
156.0 kPa

@www.theprdenaademy.mt, Q 00971569174493 )
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[}
T
k-
o
c
]
-t
Q
Q
1 mol of any gas occupies a volume of 22.4 L at STP.

What are the standard temperature and pressure (STP) for a gas? § 3 (STP) Chemsbll Jaiaiall 93 ) jadl a0 o4 L
Temperature = 0 °C and pressure = 1 kPa 1 kPa = bl 30 °C = 5 jall da o [e)
Temperature = 273 °C and pressure = 1 atm 1 atm = haalls 273 °C = 5 all ds 0 @)
Temperature = 1 °C and pressure = 0 atm 0 atm = daiuall 3 1 °C = 5,1 yadl da o @)
Temperature = 0 °C and pressure = 1 atm 1atm = haxll;0°C =5 _allds @)

According to Avogadro’s principle, 1 mol of any gas Blall dsjag bl 2ie 32 L;i (s (Mol) Jse 1 g alagil T
at STP occupies a volume of . oy laaa Jads STP el

22.4L o

3.72 L @)
1.00 L (@)

6.02 L O

@the_garden_academy 0 The garden academy @www.thegzrdenacademy.net 0 00971569174493
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How much carbon dioxide gas, in grams, is in 2.75 L asns gl B 3agasall ahall Sl 28| oSl
a 2.75 L balloon at STP? ¢ STP juuliall axiallg 5)lall 3550 2ic
Molar mass of carbon dioxide = 44.0 g/mol 44.0 g/moL = (58N sl B 254l AEQY
L.atm
R =0.0821
mol .K

7.25 ¢
6.35¢9
5.40 9
3.65 ¢

How many neon atoms are there in 1.86 L sample Slhall &g Jaral dic aia 1.86 L 3 (gl ) 2c Lo
at standard temperature and pressure (STP)? 8(STP) (il

6.02 x 102 sl
.02 x

Avogadro’s constant(number)

R = 0.0821 L.atm/mol.K
5.00 x 10*
2.70 x 103
3.50 x 10*
1.40 x 107

@the_garden_academy 9 The garden academy @www.thegardenaademy.net e 00971569174493
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1 CHM.5.2.01.004.28 Use the ideal gas law to calculate pressure, volume, temperature, mass of a gas, when three quantities are given Text hook + Example problem 6 + practice problems R o et
12 CHM.5.2.01.004.28 Use the ideal gas law to calculate pressure, volume, temperature, mass of a gas, when three quantities are given Text book + problem solving strategy 289,290
The Ideal Gas Law
PV = nRT
MPV = mRT
MP =DRT
What is the volume of a 0.323 mol sample 0.323 mol g¥ge 22 3l (ja dic paa L
of a gas at 12°C and (0.900 atm? £0.900 atm 5 12°C xic

R =0.0821 L.atm/mol.K

7 26k

8.40 L

a3 L

6.2 L

A 4.25 L flask i flled with butane gas (C,Hy,) b sic (CgHo) lised s oshea 4.25 L ampa (g
at a pressure of 1.5atm and a temperature of

8yl & Jliged 2ES L =20 °C &) dayny 1.5atm
-20 °C. What is the mass of butane in the flask? ol YR

CyHip Olisadl dulsall ALSY
B Molar mass of butane C;Hyo
0.0821 L.atm/mol.K 58.1 g/mol
17.8 g
89¢g
26.7 g
13.59

@the_garden_academy 0 The garden academy ﬂ @www.thegardenacademy.net 0 00971569174493
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What is the volume(L) of 0.216 mol sample dap o 0.216 Mol W)l aslgl 35 e dis (L) paa Lo
of helium gas at a temperature of 30.0 °C and

¢ L 0O :
a pressure of 7.16 atm? ¢7.16 atm Liz; 30.0 °C 5))a

R = 0.0821 L.atm/mol.K
0.750 L
1.40 L
0.375L
2O L

A 4.50 L flask is filled with butane gas (C4H,0) ( CaHio) bsad) Hlis eslean 4.50 L anas G0
at a pressure of 1.20 atm and a temperature

of (-10.0°C).

(-10.0 °C ) 5 day5 1.20 atm L sic

0 0kigaal) ABUS Lab

What is the density of the butane?

R = 0.082] =&

mol K

0.82 g/L
1.35 g/L
3.22 g/L
3.40 g/L
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If the pressure exerted by a gas at 35°C in a volume G5l 35 °C 5lya dayn ie e (e Jsdall laaal) (IS 1)
of 0.044 L is 7.62 atm 0.044 L o))sis aas 3 7.62 atm
How many moles of gas are present? S8agasall jlal) C¥ga 2ac A
L .atm
R =0.0821
mol .K

4.25 mol
0.068 mol
2.45 mol
0.013 mol

What is the molar mass of unknown gas at STP, STP el hanally 5hall dpa i Jegae Jlal Adgall A8 La
if its density was 1.70 g/L? £ 1.70 g/L el asbg calg 1)
R = 0.0821 L.atm/mol.K

§7.3 g/mol

25.6 g/mol

38.1 g/mol

5.11 g/mol
What is the volume of a (0.323 mol sample 0.323 mol 1g&Ysa 222 52 (e die pas L
of a gas at 12°C and 0.900 atm? £0.900 atm 5 12°C e

R =0.0821 L.atm/mol.K

7.26 L

8.40 L

3.53L

6.52 L
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CHM.5.2.01.003.15 Predict the conditions under which a real gas might deviate from ideal behavior while expalaining its effect Text book
Ideal gases(follow kinetic molecular theory) Real gases(deviate from ideal)
Particles take up no space Particles have volume
Particles
' No attraction or repulsion There are intermolecular interactions
behaviour
Collisions between particles are elastic Collisions are not elastic
High temperature Low temperature
Low pressure High pressure
Conditions
Nonpolar Polar
Small particles(low molar mass) Large particles(high molar mass)
When does a real gas behave like an ideal gas? LR LN R L -+ N FL T RRER
Al high pressure and low temperature Aniaidl 5)lall dajs Al il vie

When high pressure is applied and the gas changes atizn Jeiay dgle ol e il ) ) Alla Jpad letic

to the liquid phase

When the particles are close to each other, and attractive

) el g oy Jandl lgaans Do Slisiall i Ledie
forces are high

When the particles are far apart, and the attractive forces .
el gl By el lgpimey e Clijell aais Letie

are low
Which of the following is a characteristic of the ideal gas? ¢ Gl Slall (ailad e b lea L_gi
Its particles move at variable velocities and on winding Aapatie hleass Byt Gile e dilasea A

O

(Zigzag) lines

Its particles take up space and measured in volume units (L) (L) pall Bang Weie puasy 1A (1 [T AW P 0
Its particles collide with each other or with the wall surface Slaslias glegl s xa o Lgany ailasn palans

in perfectly elastic way e S5 Ay O
Its particles experience intermolecular attractive forces L dlan (55l Ailascen (in e O
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Regarding both ideal and real gases. Jgaaad)l @bhladly Adb Gl e S alats Lad
Which of the following is correct? e sl L
Polar gases like water vapor behave Sl W el slall LA, Jie dpdadll clilal) ells

as ideal gases

Gases of larger particles like butane (C4H,) (CsHyo) Olsad) Jin Lans 58 Sluiall Gild ahladl ells
behave as ideal gases Saadl Sl sl
Real gases deviate most from ideal gas behavior vie Bl Gl dolu e DAS dzdall Ghlall Cajas

Laadid) 5lad)l Gy Alladl Ll
at high pressures and low temperatures Bhalcton

Ideal gases experience intermolecular attractive s llasen G Ilad (558 el LG Cillad)
forces, and they attracted, repelled by the walls Led Basasall duc ¥l (haa e il

of their containers
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GHM.5.2.02.007.05 Differentiate among different types of mixtures; solution, colloid and suspension in terms of type of mixture,

separation upon standing, separation by filtration and Tyndall effect or scattering of light

Text book

303,304

15

CHM.5.2.02.007.05 Differentiate among different types of mixtures; solution, colloid and suspension in terms of type of mixture,

separation upon standing, separation by filtration and Tyndall effect or scattering of light

Text book + figure 3

305

17

CHM.5.2.02.007.01 Distinguish, using examples, between heterogeneous and homogenous mixtures

Text book

303

@the_garden_academy

Solutions Suspension Colloids
Type of mixture Homogeneous Hetrogeneous Hetrogeneous
Size Small Large Medium
(less than1 nm)- ( more than 1000 (berween 1-1000 nm)
nm)
Sertling out No Yes No

(It can settle out by

heating or stiring )

Separation

Distllation

Fileration — settling

Centrifugal separation

Sugar, water
Seawarer
Air
Alloy
Vinegar

Pepsi

Chalk and water

Floor and water

methods (evaporation) out
Tyndall effect No Yes Yes
Light pass through less more
water
Brownian No NO Yes
motion
Examples Salt, warer Sand and water Colred gems

Blood
Gelartin
Cheese -burter
Milk - mayonnaise
Shampo — soap
Smoke —dustin air

Clouds —fog

ﬁ The garden academy
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Determine the similarity between the
suspensions and the colloids?
A — Theirparticles settle outif they are not stirred
B - Their component can be separated by filtration
C - Containintermediate-sized particles
D - Are Heterogeneous Mixtures

iy il g iilaadl Sudalll dn g s

Ll 5o 18 1Y) Legflann s B A
et il Lol o o S B

paadl o e Slaea e JLEL-
idade e bdiclais D

What is the benefit of the electrostatic layers that form
around the dispersed particles in colloids?
A —Maintain the dispersed particles in the colloid
B — Enable the precipitation of colloids particles
C — Assemble the dispersed colloid particles together
D - Destruction the colloid

Jaa JEIE ) ARG o sl Cilhdal) Galli L
%5 3Rl AR Silapaal)

G A Seall A5 A
G S e Smel - B

e Al 5 5 il Siosas plai C
3 mE-D

How can colloids be distinguished from solutions?

Colloids will scatter light beams that are shone through them.

Colloid particles are much smaller than aloms.

Colloid particles can settle out or separate out through a filter.

Colloid particles are huge in size.

el S sl Gk e el (S gyt s

fddlaall fe Sbgpall Sua (S AS

DA e e A egaall dasl s g jal)

Y e 8K il il 1 Clasan

cpaadl 5€ g jall clases
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Which of the following mixtures is a colloid? £ gge Al e lada
Blood Al
Muddy water Jasall clall
Antifreeze el alias
Sea Water adl sl
In the diagram below, which of the following numbered olaal Jgall &
containers are a colloid and a suspension? falabg (5508 A Adpell Sliglall fa ,,1.;1
Flashiight
£ga 1 2 3
2 and 3 352
1 and 2 251
1 1
3 3
What does miscible means? Szl L e 13l
Two liquids that are soluble in each other in any proportion ClS A ‘_51._1 candl Legumny 8 Ll 3L DL O
Two liquids that have the maximum amount of dissolved solute aeh e pe Ai€ae Ane Sl Ligian DL O
Two liquids that can be mixed together but separate shortly after Sang b5 A pandl laguians o st (X Gany leghala (Sa Mile O
Two liquids that are insoluble in each other and would form solid ) .
orecipltate e Gy (DS panll lgaans & O3 e (Nl O
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What does “immiscible liquids” mean? fzlpal QB e UL e e
They are insoluble in each other and would form a solid precipitate oo ) S8 aall Laginay 8 e P Y-S
They can be mixed together but separate shortly after Sag 38 3 Cmed) Lagimas fo O0Lally (81 an Laghld (S
They are soluble in each other in any proportion cilS A ,5L. il Legans 3 Slsill 3s
They have the maximum amount of dissolved solute el e e Ai€ea LK Sl Slgiay
What happens if an electrolyte is stirred into the colloid? g sond! Jala il g il ol jal 513 ey 13l
A — The dispersed particles remain in the dispersing e B Y 5 i) Ja g 3 AT Sl A5 A
medium and do not settle out AL el Joa A8 A0 ¢ S il 35 B
B -The electrostatic layers around the dispersed particles A LS gl 4
in the colloid remain the same Gl yexiylas ATA Slaall xS C
C — The dispersed particles clump together, destroying ATA Slapuall Jga 48R0 ¢ SISl 38 Ma 35— D
the colloid
D — The force of the electrostatic layers increases
around the dispersed particles

In the diagram below, what could glass number 1 contain? T1 8, o<l e O o 13l ¢ slaef gl o

muddy water Jagall oLl

mayonnaise i galall
Ladl

water ®
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‘CHM.5.2.02.007.03 Define solute and solvent Text book + table 2

Table 2 Types and Examples of Solutions

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)

Air is a solution of gases, what is the Solvent in Air? Celagll Jslaa o cudall Lo cmlilall fe Jslaa 58 clggl

Carbon dioxide Csol) sl s
Water vapor elall jlas
Oxygen S
Nitrogen O g il
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Carbonated water and vinegar are liquid solutions. AL allaall e Jadly 23000 olaall
Vinegar consists of water and acetic acid while carbonated 05550 Laiy Ao N ey el (e Jall (68
water consists of water and carbon dioxide. - (S 1.8l o elall (e do3lall sluall
Which of the following statements is correct? $haga o A0 )Ll ,_.,-l

In carbonated water, the solvent and solute are in the liquid phase i pgilla coliall g dall 0508 4 Al olyall

e cliall g Pl il Jad
In vinegar, the solvent is a liquid, and the solute is a gas Ao el Jle i Jad 4

In vinegar, the solvent and solute are in the liquid phase Al pgilia Sl s ) 58 Jadl A

In carbonated water, the solvent is a gas, and the solute is a liquid o DIl e cudall a4y el sl &

Which one of the following solutions has its solvent in the solid phase? bl ATlaTl asd Cudal) Al sl e ié"

Ocean water Lo all slaa

Vinegar Jad

Air :b‘.“

Dental amalgam L) Bgda ailas
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LSRR TR 13 R mE e e () mEms 7 2 Sy Text book +Example problem 1+ practice problems

mass of solute % 100

percent by Mass = mass of solution

What is the percent by mass of NaHCO; in a solution | e s Jslas 3 NaHCO; - AL A el il o L
containing 40.0 ¢ of NaHCO; dissolved in 760.0 mL ¢ HyO W) (e 760.0 mL 8 43 NaHCO;3 (= 40.0 g

of water H,0? (lg /mL = ¢lad) &S )

( density of water =1 g /'mL )
A —8.40% 8.40% — A
B-6.70 % 6.70 % —B
C-530% 530% -C
D- 5.00 % 500% -D

What is the percent by mass of sodium chloride NaCl in Grns Jeae A NaCl puageall 2000 A0CIL Lt 4ol L

a solution containing 4.0 g of NaCl dissolved in H,0 el 2 100.0 g A4l NaCl (4.0 9 e
100.0 g of water H,0?

3.8%

4.0%

3.3%

4.8%
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311,312,313

‘CHM.5.2.03.002.05 Calculate molarity when the moles or the mass of solute and volume of solution are given and vice versa

Text book + Example problem 2 + practice problems

moles of solute

molarity (M) =

liters of solution

What is the molarity of a 50.0 mL solution containing
10.0 g of table sugar (C,,H,,0,,)?

(molar mass of table sugar = 342.3 g/mol)

0.584 M

200 M

5.84 x 104 M

200M

S 30 10.0 g s5ins Jslas 5o 50.0 ML 4Y5a Ls
T { CLEHZZDH) sl
( 342.3 g/mol= sxlall S di0gall ARSI )

@the_garden_academy 9 The garden academy

What is the molarity of 2.5 L of a solution containing TKBr = (5.95¢) 48 % 2. 8L dapa Jglae 4y ¥ 5

(5.95 g) of KBr?
( Molar mass of KBr =119 g/mol )

A- 002M
B- 0.04M
C- 005M
D- 0.08 M

(119 g /' mol = KBr = a3 sall aZ<)
0.2M-A
0.04M-B
0.05M-C
0.08 M-D

What mass of calcium hydroxide Ca(OH), is needed to
produce 1500 mL of a (0.025M solution?

( Molar mass of CE(OH}z = 74.09 gjmcll}

2349

2.78 g

1.85¢

317¢g

spaad el Ca(OH)) papedlSh 300850 A5S Lo
£0.025 M 2S5, 1500 ML dass Jolas

(Ca(OH), = 74.09 g/mol J i lsal k<)

@www.thegardenaademy.net 000971569174493
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GHM.5.2.03.002.07 Galculate molality when the moles or the mass of solute and mass of solvent are given and vice versa

316,317

Text book + Example problem 4 + practice problems

molality (m) =

__ moles of solute

kg of solvent

What is the molality (m) of a solution containing
of Na,S0, dissolved in 500.0 g of water?
(Molar mass of Na,50,=142 g/mol)

A— 0500
B- 0.150
C- 0.100
D- 0.050

7.10g

N2, 80,  7.10 g e 5 s sladd (m ) 40¥ e e
feldl e 500.0 g A 4502
(142 g/mol=Na,S0, = 4l padl 485)
0.500— A
0.250-B
0.100-C
0.050-D

What is the molality of a solution that contain 3.5 mol

of KCI dissolved in 1.5 kg of water?

1.13m

4.28 m

233 m

7.78 m

Ll KCI (e 3.5 Mol Je (gainy Jolae dlVoe
feldl 5o 1.5 kg 3

What is the mass in (g) of Na,(C"O; in a 0.20
solution dissolved in 750.0 g of water?
( Molar mass of Na,CO; = 106g/mol)

A- 125
B- 159
C- 246
D- 285

0.20 m oS 5 Jslae A (g) 322 NayCO; AX L
Solall (a 750.0 g b 350

(106 g/ mol = NayCOy = & pall 228 )
125-A
159 -B
246-C
285-D

@the_garden_academy 9 The garden academy
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CHM.5.2.03.002.14 Calculate mole fraction of a solute or solvent

Text book + practice problems

317,318

Mole Fraction

What is the mole fraction of sulfuric acid H,S0,

in a solution containing the masses (in o)

shown in the figure below?
(Molar masses: Hs50y; =98 g/ mol; H,O =18 g/mol)
A— 0.032
B- 0.065
C- 0.075
D- 0.094

5t stae AHSO, oyl mal ol sl
o S A Al () S e
(H:0 =18 g/mol 5 H;S0, = 98 g/mol ) 511&\1" =

0.032-A
0.065-B
0.075-C
0.094-D

What is the mole fraction of hydrochloric acid HC1

in a solution containing 54.75 g of HCl and 90.1 g

of water?
Molar masses(HCI = 36.5 ¢/ mol , H,O =18.02 /‘mol)
A - 0.770
B - 0.565
C— 0.385
D- 0.231

$5ias Jslae (A HOT <l ylS g paed) anad Jgall sl
Selddl 50 90.1 g 5 HCl 0« 54.75 g e

(H,O =18.02 g/mol 336.5g ' mol = H(1 ) 4 sall S
0.770- A
0.565-B
0.385-C
0.231-D

Which one of the following statements is the correct definition

of mole fraction (X )?

The ratio of the volume of the solute to the volume of the solution.

The ratio of the number of moles of solute dissolved in 1 L of solution.

The ratio of the number of moles of solute or solvent in solution to

the total number of moles of solute and solvent.

The ratio of the number of moles of solute dissolved in 1 kg of solvent.

X)) sl ull el iy el oo AN Jaall 30 51

slaall a1 L B A IRl Y 5a dae A

G Jglaad) 8 cadll) 5 IAAN Y gh dae Aus
_g__:l.'lﬁ]u yaall g]lu}"r Y gall 22y
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22 |CHM.5.2.02.002.09 Apply Henry's Law to calculate the solubility of a gas given its pressure and vice versa 326,327,328
Text book + Example problem 5 + practice problems

Henry’s Law

B
PI PZ
The solubility of agasis 0.760 g/L under a pressure 2.5atme e a2 0.760g L 2 FPK S
of 2.5 atm. What will be the solubility of this gas Al il elias) se (gL Sas ) ) Al ,:_Hmﬁ A=
{(in g /L) when the pressure is reduced to the half? fial
A-3.04 3.04—A
B- 1.52 1.52-B
Cc- 114 1.14-C
D- 0.380 0.380-D
If 0.75 g of a gas dissolves in 1.0 L of water at 0.5 atm of $0.5 atm o _jlaie laia dic ol) 3 1,0 L B e 3« 0.75 g 3 13
pressure, how much will dissolve at 3.0 atm of pressure? 3.0 atm & ldhe L s vic gl A 38 L
45g/L
0.13g/L
8.0 g/L
1.1g/L
The solubility of a gas is 0.95 ¢/ under a pressure of ¢ 6.0 atm o_lde i Yo .95 g1 (5 shd e 4800 1)
6.0 atin.What will be the solubility of this gas in Liall maay Lavic (g/L) s s Jall M 000 =ual <
(g/L) when the pressure becomes 4.5 atm? 4.5 atm
A - 036 0.36 - A
B- 0.58 0.58-B
C- 071 0.71-C
D- 0.82 0.82-D
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CHM.5.2.02.002.04 Interpret temperature — solubility graph for solids Text book + figure 16
Using the graph below, which of the following statements is correct? flagsa L0 el S .‘;I el P PR A LEL Y
Colubilities as a Function

:“ o of Temperature R -

=oa . - o %

g » T oWl £

Z m = 11

-E 1] = g 50 .-f, 1 1

E 50 3 ~ 50 | m”-f"#

= @ .; 3w W -

3o + L = — P
Kcl R Nacl
*E. 0 1 i o, 3 2 | ‘_,/"r:u‘r:
i 0 " Ce,50,), @ 1 .-\-H - Co 50,
¥ 9 1020 30 40 50 60 70 80 %010 U 030 30 40 50 £0 70 &0 90 100
Temperature {*C] 5,4 s ,a (°C)

CaCl, has a solubility equals 64 g per 10} g of H,O at 1(°C 10°C xe HO 100 g J8) 64 g gl CaCl, dusls
MacCl has the highest increase in solubility with increasing temperature Blyadl Aayn Babiy ae A2l Balsj =l 4 NaCl
KCIO; solubility decreases as temperature increases Bihadl s cumi)l Le 13 uaam KCIO; auiis
Ce;(S0,); solubility increases rapidly as temperature increases Elall Ay Bal 2 Ao pa 2lap Cep(50y); Al

The graph below shows the solubility of several substances at different temperatures.

Solubilities as a Function

Eh of Temperature
=
=
8
L
B
n
-
£ :: N o,
- -
]
i

I I
) Ce,i50,), —|
o —— ]
0 10 20 30 40 50 60 70 BO 90100
Temperature (*C)

Which of the following substance present initially a fast solubility decreases when the temperature

increase?
a Ce(SO,)s
b. NaCl
c Kd
d. CaCl;
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CHM.5.2.02.002.02 Identify the

diti that must be specified when ing the solubility of a substance

Textbook

321

25

steps of solubility

Textbook

Gypsum is an ionic compound. though it is insolublein
water, What explains that?

A — Theattraction forces between the ions in gypsum

are very weak
B — Theattraction forces between theions in gypsum
are very strong
C— Waterisa nonpolar solvent
D - The attraction forces between water molecules and
gypsum ions are stronger than the attraction forces

between gypsumions

ol g AR b il o e el

Pl el s

23 Almda eall il Gpcdadll s 8- A

Radygl pealdl cligd Guoadadl 5 - B

s el C

S el Sl el Sl e Demdiadl 5 E-D
el Ly 5 ) Sl a5 e

During the solvation process of a =olid substance
in a liquid solvent. Which of the steps shownin
the table below is exothermic?

A- "1"only

B— "3"only

C— Both"1"and"2"

D- Both"2"and"3"

2 gadll e g Jis e A dla Bl Al Ade JB4
T 1Al B i x slal Jgand) 525

BET oA

hi"3"_B

"2M "] e SE- C

"3 N2NmIS-D

L

Separation of the solute particles

oandl gy e il Sl Jali

Moving of the solvent particles apart

sandl Ly e culdl Sl 22U

Mixing of the solute and solvent particles | 3

Pl Deien pe il Silapes ald

Sodium chloride dissolves in water because

water is nonpolar and sodium chloride has no negative

or positive ions

sodium chloride is a molecular compound

water is polar and sodium chloride is an ionic compound

sodium chloride has a high melting point

OY el g sl 3 558 sy

Longe wlipd (gma ¥ ppagall 2yl ol olall
s

O S pgadgeall 2y

i S0 ppapeall 25lSe el plall

Andiye ojlgeail days pgigeall 2ylS
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Sucrose dissolves in water because .................. v O i elall A g Sl g
Water and sucrose are polar molecular compounds Ak A il g8l gLl
Water is polar, while sucrose is nonpolar bl e 5 Sl L ¢ oLl
Water is an ienic compound and sucrose is a molecular compound G e Sl e S elall
Water is a molecule and sucrose is an ionic compound u_‘,jj e g Sdly S e glall
Why sucrose dissolves in water while oil does not form Colad) ae W slae i 3 (0583 Y Ly oLl B 5 Sl gy 1AL
a solution with water?
Because sucrose molecules are nonpolar while oil molecules are polar Tohd 3l lasen Ly Akl e 3y Sl Sl oY
Because oil molecules form hydrogen bonds with water molecules eldl Clagin ae dia g j2an Jadl 5 5 (685 S 30 Silapa oy
Because oil molecules form hydrogen bonds with water molecules ) Cilerin e datn g g a5 (688 3l cilasia Y
Because sucrose molecules are polar while oil molecules are nonpolar Tl gl Gl Lig Akl Gy Sl Sl Y
What explains the solubility of sucrose in water? Tolall & (Baadl S ) g Saall (lagd yuad 53 L
A — Sucrose molecules are polar and contain several O-H by e o ggiadydphi jy Sull lyja— A
O-H bonds Akl 2 G5 Sl e B
B — Sucrose molecules are nonpolar o S e jy 8l C
C — Sucrose is an ionic compound sl L e G Sl Sl e Gndadl 58 - D
D - The attraction forces among sucrose molecules are | slall Siliiha s 55 Sl Sl ja G el (6 ¢ e g 5l
stronger than the attraction forces between sucrose
molecules and water molecules
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