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CHM.5.3.01.004.07 Calculate the number of moles of ions in a given moles of a compound

Y

— —_— —_ — —
= — —

If you start with 1.25 moles of Al.O;, how many moles of Al** ions would you have?
A) 1.25 mol

B) 2.00 mol
C) 2.50 | 3 2 moles Al%* R
) 2.50 mo Moles of Al”"" — 1.25 moles AL Oy x — 2.50 moles Al
1 mole Al Oy
D) 3.75 mol
What is the number of moles of iron ions present in oo 3.750 mol 3 wuadl SLgal SVge due oS

3.750 mol of Iron(lll) sulfate Fez(SO.)s? TFe2(S04)s (Hwasdl Sl »S




What is the molar mass for the compound Al;(SO.)s?

AI(SO4)z =S el a4 all 1S L

342.15 g/mol

262.33 g/mol

HYDROGEN ~ = HELIUM
3 Periodic Table =
H He
S Elements 1- 18 i
LITHIUM BERYLLIUM BORON CARBON NITROGEN OXYGEN FUORINE NEON
3 4 S 6 7 38 S 10
Li Be B C N O F Ne
6.94 9.01 10.81 12.01 14.00 16.00 19.00 20.18
SODIUM MAGNESIUM ALUMINUM SILICON PHOSPHORUS SULFUR CHLORINE ARGON
11 12 13 14 15 16 17 18
Na Mg Al Si P S Cl Ar
23.00 24 .31 26.98 28.09 30.94 32.07 35.50 40.00
150.07 g/mol
277.91 g/mol

ol T R G U T S E TS TNV 21 T e e |
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What is the molar mass for the compound CzHsOH ?

¢ CoHsOH S el 45 sall A1S]) Lo

HYDROGEN . . HELIUM
A Periodic Table =
H He
Elements 1—- 18
1.00 4.00
LITHIUM BERYLLIUM BORON CARBON NITROGEN OXYGEN FUORINE NEON
3 -1 S 6 7 8 9 10
Li Be B C N O F Ne
6.94 9.01 10.81 12.01 14.00 16.00 19.00 20.18
SODIUM MAGNESIUM ALUMINUM SILICON PHOSPHORUS SULFUR CHLORINE ARGON
11 12 13 14 15 16 17 18
Na Mg Al Si P S Cl Ar
23.00 24.31 26.98 28.09 30.94 32.07 35.50 40.00
89.0 g/mol
34.0 g/mol
46.0 g/mol

62.0 g/mol
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CHM.5.3.01.004.09 Calculate the mass of a given moles of a compound and vice versa

8 Whatis the mass of 4.36 x 1072 mol of zinc chlorde (ZnC,)?

Step 1: Find the molar mass of ZnCl,.

65.38 g Zn
1 mol Zn X = 65. Z
mol Zn 1ol Zn 65.38 g Zn
35.45 g Cl
X = 70.
2 mol Cl Trol CI 70.90 g Cl

molar mass ZnCl, = 136.28 g/mol
Step 2: Make mole — mass conversion.

136.28 g ZnCl,
1 mol ZnCl,

4.35 X 10~% mol ZnCl, X

= 5.93 g Zndl,

~1A




EoT3-G11 Gen Chemlstry Insplre Scenano P2 2025 2026

QX —
What is the mass of 3.25 mol of sulfuric acid H,SO,? tHSO, eli, Sl jasa 00 3.25 mol S L
Molar mass of H,SO,4 = 98.08 g/mol 08.08 g/mol = Hy;SO, J dlsall axll

637 ¢

319 ¢

478 ¢

159 g

OO O (| O




s ,\<

How many moles are in 22.0 g of CO»? CO2 (» 22.0g Lasdge Y}o aS

Molar mass COz = 44 g/mol 44 g/mol = CO; 4 sall ALK
1.25 mol O
0.50 mol O

0.60 mol O
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CHM.5.3.01.011.03 Interpret a balanced chemical equation in terms of moles, mass and representative particules (atoms, molecules and formula units)

P ——

Table 1 Relationships Derived from a Balanced Chemical Equation

4Fe(s) + 30.(9) — 2Fe 0 (s)
Iron + oxygen — iron (lll) oxide
4 atoms of Fe + 3 molecules O, = 2 formula units of Fe O,
4 mol Fe + 3 mol O, — 2 mol Fe,O,
2234 g Fe + 96.00g O, — 319.4 g Fe O,
319.4 g reactants — 319.4 g products
4 motFe X o tee = 223.4 g Fe 2 molFeOr x —o BYD _ 3194 ¢ Fe.O.
23 7 1 molFe-O7 23

32.00 g O,
| mot-O

3 metO; X *=96.00 g O,




Known
C,H.(9) + 50,(g) — 3CO_(g) + 4H,0(g)

Unknown

Equation interpreted in terms of molecules = 7
Equation interpreted in terms of moles = ?
Equation interpreted in terms of mass = 7

Len.Chemety_laspire-Scenario P2 - 2025 -2026

—— — _ -

1 molecule C_H, + 5 molecules O, — 3 molecules CO, + 4 molecules H,O

1r1’1n:)~1'-'.'.‘3H3 + 5n1DEDE —+ 3 mol l'.lf'-i:‘lE + 4 mol H_}D

4409 g CH,

1,’1101-9’*"/ = 44.09 g CH,

32.00 g O,
i molo— =160.0g O,
44.01g CO,

1 mol&H; X
S metO7 X

3 mot€O; X =132.0 g CO,

18.02 g H-O

44.09 g C,H, +160.0 g O, = 204.1 g reactants
132.0g CO, + 72.08 g H,O = 204.1 g products

2041 g reactants = 204.1 g products
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What do the coefficients in the following balanced chemical g gall Al Alula 8 SN 4l atn o3 L
equation indicate? ea_ NN

ZMgs) + Ozg) = ZMgO

Moles number | <V yal sac |
Molecules number iy jadl cae
Atoms number S P QT

"

I, 1
Only |
I, Il and 11 s 1= 1

Only I
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CHM.5.3.01.011.02 Explain the importance of the law of conservation of mass in chemical reactions - CHM.5.3.01.011.04 Compare the mass of the reactants and the mass of the
i products in a chemical reations while explaining how these mass are related

Law of conservation of mass States that matter is neither created
nor destroyed in a chemical reaction or In any chemical reaction

the mass of the reactants = the mass of products
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"‘-\“_ .

)X = = - — - : —

Stoichiometry is based on the law of .... cene 09 e ana AilueSl &bl
Constant mole ratios A A gal) anasd '®)
Avogadro’s constant 1y polangdl il 0O
Conservation of energy IR 0O

Conservation of mass ARSI Laae ®)
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N —— = - : , —

What is the total mass of the reactants in the following 4l g pall Aailiasll dlalaall 2 Alslidal) 3 gall JiS £ gada La
¢ A
balance chemical equation? ’
N FE;5;+ 30y gl —— 2Fe;034

Molar mass dgl sl alSl Element _—aiall

(g / mol) ,
16 o
55.85 Fe

291.5¢g

4156 g

271.4¢g

319.4¢g




In the reaction below. Which of the following is correct?

?@M QJ\:J\ (e éi oLl Jeladll

N2(g) + 3Hz(g) —— 2NHj(g)

H=1.008 g/mol

N = 14.007 g/mol

The sum of the masses of reactants equals 34.062 g

The sum of the masses of reactants is smaller

than the sum of the masses of products

A decrease in mass takes place during the reaction

The sum of the masses of products equals 28.014 g

34.062 g (5 sy il JiS ¢ yas

Jolaall U] AN 3 i Ciany

28.014 g (s s g5l J5S ¢ sacna




9 CHM.5.3.01.011.06 Write molar ratios in a balanced chemical equation

Mole ratio: The ratio between the moles of any 2 substances

MOIe Ratlos in a balanced chemical equation.

3. Determuine all possible mole ratios for the following
¢. 2ZHgO(s) — 2ZHg(1) + O2(g) balanced chemical equations.

a. 4Al(s) + 30:(g) —» 2A103(5)
,_4mol Al ©#ImolO, “Zinol AL,O,
3 mol 0: 2 mol Al:O3 4 mol Al

' g
ZmolHg 2molHg 2mol HZO ‘/Smol O, 2mol Al,O, “fmol Al

2mol HgO 1molO, 1molO,
2molHg 2molHg 2molHgO

2mol HgO 1molO, 1molO, 4mol Al 3molO, 2mol AlLO,
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Which of the following mole ratios is NOT true for the A3 sl Adlal) Adaall daans 8 AU A gall ]
. i Palial dans gall
balanced chemical equation shown below?

2KClO3(s) — 2KCI(s) + 303(g)

2 mol KClO,
2 mol KCI

2 mol KCl
3 mol O,

2mol KClO4
3 mol 0,

2 mol KCI
4 mol KClO4




EOT3

S )X =

In the equation below,

Which of the following mole ratio is NOT correct?

3mol C
2 mol B

2mol C
3 mol B

4 mol A
2mol C

4 mol A

3 mol B

4A + 3B — 2C

calial Alalaall &
Tlasaa et NG 4] gall o) ,__5\




Apply the Strategy
Apply the Problem-5olving Strategy to Example Problems 2, 3, and 4.

Step 1
Start with a balanced
equation. Interpret the

equation In terms of moles.

Mass of given substance Mass of unknown substance
Step 4
Conwvert fn:-m grams to Comvert from moles
moles of the ghen of unknown to
substance. Use the nurnl:u:-rm-:::I p—— numl:u‘;-rm-:-;grams grams of unknown.
mverse of the molar g Use the molar mass
mass &5 the a5 the conwerskon
“onversion factor. factor
il mobes of unknown e i
miales of ghven
Step 3
Comvert from molkes of the ghven
Moles of glven substance to males of the unknown Moles of umknown
substance substance. Use the appropriate mole substance

ratio from the balanced chemical
equation as the conversion factor

Step 1: Write and balance the chemical equation

Step 2: Convert grams given > moles of the given
substance

Use invers the molar mass as the conversion
factor.

Step 3: Convert from moles of given substance >
moles of unknown substance.

Use mole ratio (balance equation)

Step 4 Convert moles 2 grams of the
unknown substance

Use molar mass as the conversion factor




EOT3

S \( =
What is the first step in solving stoichiometry problems? Tasall Shibeadl Jws Ja A V15 phdd) L
A Writing the unit of the given substance Suasall Balall 5aa 5 418
B. Writing the unit of the unknown substance 8 yall 2 Solall Ban g A4
C. Writing the balanced chemical equation Ly sall el Asleall 44

D, Writing the mole ratios 4 pall S
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What is the correct conversion factor for describing
the arrow with the letter D in the chart below ?

,:.e_.J\g_Mjl:_:.....:J\ J,g)ﬂ\ BACPRPY |
Sl i:.‘ca.;d\éjo q)ﬂ\\k&aéﬂ\

N T‘% ] NP '34 - .
— F S — - r' ——
& o
Mass of given substance A - Mass of unknown substance
- D
(/
£ /
&
Moles of given substance Moles of unknown substance

A. Balanced chemical equation

B. molar mass

C. Inverse Molar mass

_ ’ D. Mole ratio -
0 — Al Al
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11 CHM.5.3.01.012.02 Calculate the number of moles of a reactant or a product given the number of moles of another reactant or product

moles of unknown

= moles of unknown
moles of known

moles of known x

How many moles of CO; are produced when 5 moles of $CsHg O+ 5 mol Jelsi die 2 COy (0 Jge &S
C;Hjs are reacted?
Cilllsgp+ 5O 3CO2@+ 4 H20()

30 mol
3 mol

5 mol

15 mol
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Tltamum tetrachlorlde (T|CI4) is extracted from

titanium oxide (TiO,) using chlorine and coke [MaSSB] — ([MOIGSA] x coeffB

Coeff,

Molar Mass of Cl, — 70.9 g/mol 70.9 g/mol — Cl; 43 sall alisli

TiO2(s) + C(s) + 2Cl2(g) — TiCla(s) + CO2(g)

(carbon). What mass of Cl; gas is needed to react

)XMMB

with 3.75 mol of TiO,?

532 g
473 g

358 g

266 g
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CHM.5.3.01.012.03 Calculate the mass of a reactant or a product given the number of moles of another reactant or product and vice versa

Full Equation:
(Moles,] = ( Mass, (9) )x (Coeﬁg)
B~ \MM, (g/mol)/ "~ \ Coeff,
How many moles of carbon dioxide CO; will be produced A< 13} CO; (yg1 SN 2l 3l o 235 Yaa oS
if 100.0 g of potassium hydrogen carbonate KHCO3 have ¢ KHCO; dsiung jugl! asaualisl Ql;}:,)g 5« 100.0 g
decomposed?
2KHCO3 5) — K2CO3 (5) + CO; (g) + H20
(Molar Mass of KHCO3 = 100 g/mol) (100 g/mol = KHCO; dd gall dlSJ1)

0.5 mol O

1 mol O

0.25 mol O

n 2 mol O




an.( . hamicirv - |nsn anarin P/ - 21 )
CHM.5.3.01.012.04 Calculate the mass of a reactant or a product given the mass of another reactant or product

The general mass-to-mass stoichiometry pathway is:

Mass A — Moles A — Moles B — Mass B
Core equation:

1 mol A Coefficient B Molar Mass B

Mass of B — Mass of A
ass 0 ass Ot 2 X Molar Mass A - Coefficient A 1 mol B

Determine the mass of N2 produced from the decomposition of NaN3 shown below.

Molar mass:

NaN; = 65 g/mol 2NaNj3(s) — 2Na(s) + 3N(g)
‘}935 N, = 28 g/mol
‘ Step 1: Make mass — mole conversion.
1 mol NaN
100.0 g NaN x 3 =1.538 mol NaN,
100.0 g NaN; — 2 g N 65.02
.0 g NaN; — ? g N,(g) 3
Step 2: Make mole — mole conversion. Step 3: Make mole — mass conversion.

3mol N, I 28.02gN, -
1.538 m =2.307mol N 2.307 g]DH'q =04.64g N
! mol N, 2 mgLN:ﬂ( ? I 1 mnHiT/ 52
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What is the mass of CaCl, produced from the reaction 175 g Jelii (e #i8 Al CaCly a sl &) 6l8 A1 L

of 175 g of CﬁCO},? ?CaCO3 ‘a}_;'u.“ﬁ‘ C_:La}:)s (e

CaCO;(s) + 2HCl(aq) — CaCl,(aq) + H,0() + CO,(g)

Molar Mass CaCO; = 100 g/mol 100 g/mol = CaCO3 4yl gall AL
Molar Mass CaCl, = 110.9 g/mol 110.9 g/mol = CaCl, 4 gall ALK
388 ¢
194 ¢
5

770 ¢g
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14 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

which the different materials can be
distinguished easily

A suspension is a heterogenous
mixture containing particles settle
out if left undisturbed A liquid
suspension can be separated by
filtration J& — muddy water

Heterogeneous mixture: mixture in [ Mixture J

Homogenous mixture: itis a
mixture has the same uniform

appearance throughout

Figure 1 A suspension can be separated by allowing it to sit for a period of time. A liquid
suspension can also be separated by pouring it through a filter.



What type of mixtures is represented by the muddy

water shown in the figure below?

Suspension (laa
Colloid (solid emulsion) (Pl o) (552
Colloid (solid Sol) (Cla A Cla) 592

Solution (liquid in solid) (Fla & Blu) Jslaa
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Which of the following is a suspension?

]

[ O Muddy water

O wmilk

O Dust in air

O Butter

Clalaall (o iiad L Lea g

da sall el
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The separation method shown in the figure below is used Juad slal Ul & dauagal Juadll 4yl aladni) o

for separation of................

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

a) 1,2 only 1 Suspension
2 Colloid
b) 1 only 3 Solution

C] 2 .3 only

d: 2 only
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CHM.5.2.02.007.04 Identify, using examples, the various types of solutions (liquid , solid or gas) and the solute and solvent in its six types

Table 2 Types and Examples of Solutions

m“

nitrogen (gas)

Liquid carbonated water water (liquid)
ocean water water (liquid)
antifreeze water (liquid)
vinegar water (liquid)
ocean water water (liquid)

Solid dental amalgam silver (solid)
steel iron (solid)

oxygen (gas)

carbon dioxide (gas)
oxygen gas (gas)
ethylene glycol (liquid)
acetic acid (liquid)
sodium chloride (solid)

mercury (liquid)

carbon (solid)
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Whalt is the type of solution iIf the solute 15 carbon dioxide Teladl Laially S 1S o il SIS ] Jglaadl g la

I
a_ I
1
: Gas in liquid Jile & 2
1
[
I
L ------------------------------------------------------------------------------------
b.
Liguid in gas e A bl
.
Liquid in liquid Hiles A il
d.

Gas in gas e Al
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Which of the following types of solutions is represented Sl sleall alias A5 Lullaall —:u‘,_-.i G i

by carbonated water?

Liquid solution (solvent is liquid, solute is gas) (;,'..'-. e (Bl cddl) Jile Jelase
Solid solution (solvent is solid, solute is solid) [l Slaadl tialia cwial) laa Jelas
Liquid solution (solvent is liquid, solute is liquid) (ol el ¢ Sl wdall) Bl Jglas

Gas solution (solvent is gas, solute is gas) (Jle laadl « jla cuial) jla Jelaa




—— —

——
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I Y

Carbonated water and vinegar are liquid solutions.
Vinegar consists of water and acetic acid while carbonated
water consists of water and carbon dioxide.

Which of the following statements is correct?

In carbonated water, the solvent and solute are in the liquid phase

In vinegar, the solvent is a liquid, and the solute is a gas

In vinegar, the solvent and solute are in the liquid phase

In carbonated water, the solvent is a gas, and the solute is a liquid

AL Jalaall (e Jally A3 olaal
0585 Ly ianl) Gaany elall o JAI1 0583

OgSN sl Sty clall (e 5L elaal)

Yaanae Adul oyl !

Ao il (3l g il 50y Ay pEN olpall 48

alil pg:lla __;‘;‘.A.“J _I,_'A.J\ ._))Si Ja.ll \,3

Jis Il e il 4 3D sl
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I

TN _ — n— : , =

Which one of the following solutions has its solvent in the solid phase? Lol Aladl aud Cudall 408D Ll e 6

Ocean water daa ol olea
Vinegar Jadl
Air ¢)sgll

Dental amalgam ) Byl ailas
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16 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

Electrostatic Layering
*Dispersed particles in a colloid usually
have an electrical surface charge.

Tyndall effect is the scattering of
light by the dispersed particles in
a colloid.

*These charged particles attract oppositely
charged regions of the dispersion medium,
forming charged layers around each ,l ,'& .
particle. f —

*When particles come close to each other, ﬂ

these charged layers repel one another,

preventing the particles from settling or Falshlight or Torch ) G Guiiid
Clumping : . iy Solution  Colloid  Suspension

particle

™,

L

I
Ly
.......;\
L




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.

LA e el ) epall dedl coin g jall
e el 43

il )l Gola e Lghal S 5l Sls

el E_;:qs --_1-].!_5_;.“1 (il PTTE Y
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What is the benefit of the electrostatic layers that form Jaa JSIT AgaiL ¢ sl Siliall B4
around the dispersed particles in colloids? 5 JLT..:.J ——
A —Maintain the dispersed particles in the colloid Sl A Sl AL A
B — Enable the precipitation of colloids particles i S e Limel— B
C — Assemble the dispersed colloid particles together G AT 5 5 il S adad - C
D - Destruction the colloid S~ D
What happens if an electrolyte is stirred into the colloid? Tgaoadl dala oyl gyl 2l jad 2513 Saay 13l
A — The dispersed particles remain in the dispersing e )T Y 9 S o g A AT Slageald) A5 A
medium and do not settle out AL Slapaall Jga 4800 5 S DAL 35— B
B ~The electrostatic layers around the dispersed particles LS gyl
in the colloid remain the same S AN padiylas AL Slassall awaS - C
C — The dispersed particles clump together, destroying AL Slaeald! Jga 48000 Sl a5 Ja - D
the colloid
D — The force of the clectrostatic layers increases
around the dispersed particles
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Why do colloidal particles settle out in a mixture if it is heated? Canald a3 13) laglall) & aoadl Slasall w13kl

Because heating gives the particles enough kinetic e laall 4S5l Alall ye g,& L Slaall s cualdll ;,-";
energy to overcome electrostatic forces. A00 g STl geall
Because heating clumps the dispersed particles e AL Slasall asead o Jeas el oY
together.

Because heating increases the repulsion of the A0bu g eS) Slaudall LS e s Cpaldl) V-".‘-'

electrostatic layers.

Because heating leads to the formation of electrostatic cSlasall Jea Aoy ¢S Sk JSS ) o cpaaadll oY

layers around the particles.
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What destroys a colloid? TSl sex g3l L
‘\(
(e .’j:. ,_--..t. l
Heating
Seoadl Jals .Ll_;b_ﬁﬂf?’l Shs a5
i i 2
stirring an electrolyte into a colloid
e e 3
The fall of the light beam on the colloid
O 2 .3 only dazd 3,2
3i 9

[ O 1.2 only ] daid 241
.
O 2 only dadh 2

O

1 only
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In the diagram below, what could glass number 1 contain? €1 a8 ulSH 5 gmg OF oSy 13ka ¢ oLif JS20

muddy wat Jagdd gl
milk sl
mayonn Sl
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What does the figure below represent?

)

0 P2 2025 -2026

——
J)-a_
S Solution
|
a..,
: Tyndall effect
:
1
|
B9
b.
Brownian motion
C.
Miscible liquids
d.

Immiscible liquids

S
Colloid
Jlaii 3 ,alls
A5yl 48 jall

! el Al 8 el

2 UL e s
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In the diagram below, which of the following numbered slial Jal &

containers are a colloid and a suspension? Talaay g8 A byl Slglall e é‘

Flashight . g &  Beuy

£ 1 2 3
2 and 3 2_92
| and 2 291
1 1




S~ A A 1A P e A A 3 4 | ] 2 ~ | ] E— P~

filtration and Tyndall effect or scattering of light - Lists the factors that destroy colloids

y S S 9 )
B 17 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 | -2 O 2 6

Colloid ~ —
particle sizes between 1-1,000 nm (—
scatters light &
. A
does not separate out on standing (=~ k o
é -
= n 0\

cannot be separated by filtration (= 3

Brownian motion is the erratic, random movement of solid dispersed particles
caused by the collisions with particles of the fluid dispersion medium.

These collisions prevent the dispersed particles from settling out of the mixture.
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N i = = ——— — —

Determine the similarity between the 0 g i) g illadl Huddli4n g R

suspensions and the colloids?

A — Their particles settle outif they are not stirred i a3 90 1S 5100 Leglaged e jE— A
B —~ Theircomponent can be separated by filtration ot L gl S e S B
C - Containintermediate-sized particles aaall dan e Slea (e UL C
D - Are Heterogencous Mixtures ddaie b alillals_D

Thixotropic Mixture
Some suspensions separates into solid like material at the bottom and water on the
top When solid like material is stirred it flows like a liquid

toothpaste is thixotropic—
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hich of the following is true about colloids particles?

(O Separate by filtration g Al e Joais
O Do not settle out ] gy
O Settle out e
O Much larger than atoms S e 8 Sl

- What is the method to separate the mixture in the corresponding figure?

a) filtration only ==
b) settling only s —
c) filtration and settling only ] T ..

“d) the previous methods are not suitable

Tl all Clasuay Gl Lad maa b Lea (4!
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~‘\< — = - — — = - C———
All the following describe colloids except ..... e 138 e Sl pall Chan b Laa S
O Colloid particles scatter Light eguall (59 all Cilassn s
O Colloid contains intermediate-sized Particles anall daugie Cliia Je g9yl ggian
O The components of colloid can be separated by el 3k e gy all Qe Jad (S
settling or by filtration il
The most abundant substance in the mixture is ‘
O _ _ . codall aug A Lalall 85k, ASYI il
the dispersion medium : :
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Table 1 Types of Colloids

Disparsed Paricis | Disparsing Medium

Solid sol colored gems solid solid

Sol blood, gelatin solid liquid

Solid emulsion butter, cheese liquid solid

Emulsion milk, mayonnaise liquid liquid

Solid foam marshmallow, soaps gas solid
that float

Foam whipped cream, gas liquid
beaten egg white

Solid aerosol smoke, dust in air solid gas

Liquid aerosol spray deodorant, liquid gas

foq, clouds
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S )% . - v e
N

Which of the following mixtures is a colloid? ¥ ga e Aol e ladda ‘_:aj
Blood aall
Muddy water o gall Lol
Antifreeze 2anill Jliaa

Sea Water sl alaa




Table 3 Concentration Ratios

mass of solute % 100

Percent by mass mass of solution

volume of solute % 100

Percent by volume volume of solution

moles of solute
liter of solution

Molarity

moles of solute

Molality kilogram of solvent

mole of solute

Mole fraction

moles of solute + moles of solvent




o)
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percent by mass = ———> of solu‘te X 100
mass of solution

1. What is the percent by mass of NaHCO3 in a solution containing 20.0 g of
NaHCO; dissolved in 600.0 g of H20?

percent by mass = et ?fﬁ?lu_te X 100
[ a) 3_23 %] mass of solution
20
b) 3.33 9 Percent by mass = P X 100
c) 4.25% s aas o
d) 7.65%




EoT3

Py

Y —
What is the percent by mass of sodium chloride NaCl in S Jelaa A NaCl aogeall )€ ABCIL L gl dadll L
a solution containing 4.0 g of NaCl dissolved in tH,0 ol 52 100.0 g A 4Ll NaCl . 4.0 9 Je

100.0 g of water H,0?

mass of solute % 100

ercent by mass = _
P Y mass of solution

[a) 38% |

£
b) 4.0 % Percent by mass = X 100

100+ 4

c) 3.3%
= 38 %

d) 4.8%
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CHM.5.2.03.002.02 List units of concentration - Calculate the concentration of the solution in different ways °

Percent by Volume

volume of E.f:nlup:- % 100
volume of solution

percent by volume =

Percent by volume equals the volume of solute divided by the
volume of the solution, multiplied by 100.

What is the percent by volume of diesel in a fuel containing 24 L
of diesel mixed with 96 L of the petroleum?

~Volume of solute =24 L
- Volume of solution=96+24=1201L

24
- Percent by volume of diesel = X100=20%
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A V) — = == = = —

13. What is the percent by volume of ethanol in a solution that contains 35 mL of ethanol dissolved
in 155 mL of water?
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What is the percent by volume of ethanol in a solution e ging Jalae 3 JulBl aaall &gl 0l L

containing 40.0 mL of ethanol dissolved in 120.0 mL of water?  feldl e 120.0 ML & Clsall JoBY! 5 40.0 mL

40.0%

35.0%

33.3%




Molarity

mﬂlarit};- (M) __ moles of solute

~liters of solution

The molarity of a solution equals the moles of solute divided by the liters of solution.

1. What is the molarity of an aqueous solution containing 40.0 g of glucose
( molar mass of CsH120¢ = 180 g /mol )

(CeH1206) in 1.5 L of solution?

| a) 0.147M |

b) 0.113 M
c) 0.125 M
d) 0.185 M

1 mol
40 ¢ X _
9% 780 g
_n _ 022
N v 15

= (0z2mol)

n
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"‘-\“_ N

7 Y« = = : - — e
8 What is the molarity of an aqueous solution containing 40.0 g 38Ssiall 54 40.0 g e spas Jslas 455Ysa L
of glucose (CgH,,04) in 1.5 L of solution? tlsadl e 1.5 L 4 (CgH,,04)
5Sslall 335! AES)
180.16 g/mol
Molar mass of Glucose

[ E] 0.10M ] 1 mﬂl / o \ ¢ 1
40 g X — =(0.22 mol)
b) 022M 18[}_169 ‘Q g
c) 1.33 M n 0.22
= = =0.147M
V= 1.5

d) 1.14M
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What mass of calcium hydroxide Ca(OH), is needed to sriaadl AU Ca(OH)) apadiSll 1S4 50 A0S Lo
produce 1500 mL of a 0.025M solution? ?0.025 M 558545 1500 ML daaa Jelas

( Molar mass of Ca(OH), = 74.09 g/mol) (Ca(OH), = 74.09 g/mol 1 dsall abli)
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Dilution Equation
Mlvl = MEvE

What volume (in mL) of a 2.50 M HCl stock
solutionis needed to prepare 400.0 mL of 2 0.625 M
HCl solution?

A~ 800

B- 400

C- 200

D- 100

CHM.5.2.03.003.01 Describe how to prepare a dilute solution given a concentrated solution with listing possible lab safety measures that need to be followed

M represents molarity.
V represents volume.

Solute Solvent (water)

Diluted solution

Concentrated solution

Figure 9 A concentrated solution can be diluted by adding solvent. The number of moles of solute does not
change when a concentrated solution is diluted.
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Khalifah want to prepare 0.1 M solution of
CuS0,.5H;0. Which of the following steps
is the correct one?

A - Dissolving 0.1 g of CuSO4 5H,0 in an appropnate
amount of distilled water, then complete the volume
of solution with distilled waterto 1 0L

B - Dissolving 0.1 mol of CuSO4 5H,0 in an appropnate
amount of distilled water then complete the volume

of solution with distilled waterto 1 OL

C - Dissolving 0.1 g of CuSO,45H;0 in 1.0 kg of water
D - Dissolving 0.1 mol of CuSO,.5H,0 in 1.0 Kg of water

CuSO..5H:0 «0.1 M 23S ¥ slas puaaiaads & o

Caaa.all a4 4aldl ol Jadll . 2l
- v - - - .* .

el S dslinds 3 CuSO,.S5H,O (= 0.1 g&diai— A
1.0L A _,.ha'b.!' clalls J dad ).;..\:U.«..‘.:} _/.h.'i-c.l‘
sl e dpulindues A CuS0O,.5H,0 0.1 mol 43- B

-

aidl
bl ¢ 1.0kg o4 CuSO,.5H,0 +0.1g 43— C
bl 4 1.0kg o CuSO,.5H,;0 5+0.1mol 443 -D

LOL A i eldls J dad) aaa 4l
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How do the following NaCl solutions differ from each other,
shown in the figure below (consider volumes are equal)?

0.5M

skl JS.’.SL:..A}Q 98 LS Lageaans = NaCl J‘J','.;.as.lll;,_qs
(A ghada paadl Ol el

Solution 2 is diluted from solution 1

Solution 1 has a greater number of moles than 2

Solution 1 has a smaller number of moles than 2

Solution 1 is more concentrated than solution 2

2M

1 Joladll e cailic 2 Jglalt
2 Jslaall fa iSTASY e 200 1 Jpladll
2 Jalaall e J A5Y g0 208 1 J ladl

2 Jslad) 0 138 5 S1 1 gl




To prepare a 1.5 M solution of CuS0,4.5H,0
,375 g of the compound needs to be dissolved

. Which of the following procedures is correct?

fdasaa 00l el ol LSl e 375 g 43 a3l

a.
Adding 375 g of the compound to 1L ) e AL ) ol e 375 @ 2l
of water

b.!
i Adding 375 g of the compound to a volumetric Zalisd D Gyl I Soall 0 375 @ 3Ll
; flask then adding water to bring the solution 1L saasAll Aadlal) ) Jolaal) (Ssiun o Ja sl
E level up to the calibration mark 1L
C.
Adding 375 g of the compound to 1kg clall (pa 1kg ) oS5all (30 375 g A8l
of water
d.
Adding 375 g of the compound to a volumetric L) o aaall Bpall ) Sl (50 375 g 3l

flask then adding water till the total mass of

solution equals 1kg

1kg Jslaall 080 2 a6 Lal)
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) Which of the following is correct a bout diluting solution? U glaall 233 s miaa L Laa (g
The total number of moles of solute does not change ooy Y olaall | Jlaayl Y pall sae O
The total number of moles of solute increases e L O
The total number of moles of solute decreases iy alaall Tl Y gall sae ®
The total number of moles of solute is doubled i Ll ool Jaall S gall 2o O
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What volume of 2.00 M calcium chloride (CaCl,) stock 2.00 M 3585 (CaCly) apaudSll 239l i) Jglaall pas L

solution would you need to prepare (.5 L of (0.5 M CaCl,? 0.5 M 5,85 CaCl, e 0.5 L 4nsa Jglae jucaaz) 20
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What volume (in mL) of a 2.50 M HCl stock
solutionis needed to prepare 400.0 mL of 2 0.625 M

HCl solution?

A~ 800
B- 400
C- 200

D- 100
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2 Vi = = — —— = = —
How much 1M sodium hydroxide (NaOH), in milliliters, Sllalls 1M 0 38 53 (53 (NAOH) 5522 seall 200 5 508 (e zliad oS
is needed to make 500 mL of 0.01M NaQOH? Y0.01M NaOH (s 500 mL _saail
50 mL
5mL
0.5 mL

500 mL
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QQJM\ a&ﬂ uiﬁ ﬁ:m\

(Effect on Rate) (Change) Jalall (2 il (Factor) Jaldi
i R SJUAJ\ Z\A.JJ

| Increase / 334
1 ikl 7 (Temperature)
Surface ) hed) dabow

Fast / ¢ =) Increase" il cilua 334 )

(Area
Fast / & ! Increase / "<ha3" 324 ) (Agitation) <ail)
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C) 2. SOLID DISSOLVES IN LIQUID) ‘
(T Temperature of Liquid = 7 Solvation of SO|Id)

i =y
1) Explain: (e.g., Sugarin hot tea) & O

COLD TEA
Increasing temperature
Fewer solvent-solute - T kinetic energy of
collisions solvent particles = Granulated sugar dissolves faster in iced tea than

T collisions = T solvation a sugar cube. Stirring speeds the process.
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Which of the following factors generally increase the rate at which a solid dissolve in liquid?
"ALLmaJLngﬂLnﬁgLa Bala (Lgd Jara 334y J ale JS.u.JL'g.‘ny il Jal gall LJ-'“{__Si

i. | Increasing the pressure of solution Jsbaall Jaiaa 8300 )
ii. | Shaking or stirring the solution Jstaall ¢l a3 i =
iii. | Increasing the surface area of the solute el o dalie 300 )
iv. | Increasing the temperature of the solvent cudall 5 ja da 3320 )
A.iandiionly
B. i, il and iii only
C. ii and iii only
D. ii, iii and iv only
2- | Which of the following is slowest to dissolve?( when using the same amount of tea
and sugar)

(Sl g L) (pa ilaaS s aladiad 2ie )8 (L s & e 58 L Laa sl
A. Granulated sugar in hot tea with stirring ~ <L_adll ae GALW LA 3 () padadll Sl
B. A cube sugar in iced tea without stirring Sl yaill o g liall LAl (8 Sl axSa

C. A cube sugar in hot tea with stirring chjadll xe paludl LAl B Sl e

D. Granulated sugar in iced tea without stirring <L =3l &g zliall LA 8 ¢ sadaall SU)
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W Regarding the effect of the temperature on the rate of solvation of substance, which of the

following is incorrect?
@C.J.}.‘d‘)géuihh.n%g] J‘}d‘&bjﬁ&)ﬂ&ﬁjﬂ‘&;)ﬁ)ﬁ@é@@é

)L Cudall i Lgie gyl Al Cadall 8 ddiall o gall alira i | 1

Solvation of most solid substances in hotter solvents more quickly than in colder solvents
ALl cudall La lgie cAlull cudall L8 Dolaall 3olell 4S ala 33 2

The amount of solute increases is hot solvent than in cold solvent

ol allda sasalh p ol el Aubid ol i | 3

Regarding the effect of the temperature on the rate of solvation of substance, which of the Increase the solubility of gases by increasing the temperature
following is correct?

(‘C‘:‘Mas:‘i:’bu‘di- J‘}d‘uhﬁk}ué&B)‘)ﬂ‘%Jlﬁbo&:\gw A.10n|y

3L Cudall i Lgia Unal ALl Codall b dliall of pall alies o | 1 B. 3 only
Solvation of most solid substances in hotter solvents more slowly than in colder solvents
3, el G Lgie oAbl cudall 8 Zolaall salall peS ala 5 | 2 il
The amount of solute increases is hot solvent than in cold solvent D.2,3
soloallda b pallldnba Js| 3
Decrease the solubility of gases by increasing the temperature

A. 2 only

B. 1 only

-

D.2,3
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Which of the following is correct regarding to relation between the

temperature and solubility of gas?

¢ Ll Al g 5l sall ds 5o G A3l (Blad Lasd e SU Lee S

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

Al ()Y ) pall da o planl Sl 4 Jis
JE B Gl sl 4 Al

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

A8 oY ) al) da o gl )b lad) Aasly Ja
Al slall Gl jal 4K 5all

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

A8 Y 5 ) all Aa ja (ealadily el Al ala
Al el Gl el 48 sl

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

A8l Y 3 ) el A o g a8 5L Sl 4ald ala 3
JE el il jad 48 Al

Regarding the effect of the temperature on the rate of solvation of substance, which of the
following is correct?

¢ fnaa (il Loa (o, 2 pall (a5 e g Lo 5 )l A 3 iy Blay Le

3L Cudall A gia gl AL Cudall 3 Al o gall alare i 1

Solvation of most solid substances in hotter solvents faster than in colder solvents
b cwddll A Leie ALl cudall A Zolaall sald) dpeS J5 | 2

The amount of solute decrease is hot solvent than in cold solvent

5yl allda b palalldsbidday| 3
Increase the solubility of gases by increasing the temperature

A. 1 only l

B. 3 only

C.12

D: 4.3
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Which of the following present the fastest dissolving

when using the same amount of sugar and tea?

Granulated sugar in iced tea while stirring

A sugar cube in iced tea

Granulated sugar in hot tea while stirring

Granulated sugar in iced tea

St A g ul) poad laa gl
9 sl g Sl a claasl) aki aladi) Lo

oyl pe mbiall LA (§ Ogndas)) S

@:ﬂ\éw\dwlpqsn

byl as aladl GLA! § Ogadasll S|

€016y 1) ©: 11 O

zhaJl gLt 3 Ogzdaall S

Which of the following is slowest to dissolve?( when using the same amount of tea
and sugar)
(Sl 5 LAl (e ClaaS ais aladiind xie ) LAl L8 Ua¥) ga L Les (6

A. Granulated sugar in hot tea with stirring ~ <b_a3ll ae Galull LA 3 ¢ sadaall S

B. A cube sugar in iced tea without stirring S yadll G s aliall (LA 8 Sl aaSa

C. A cube sugar in hot tea with stirring Sl padll ae caludl LA A Sl Caesa

D. Granulated sugar in iced tea without stirring <L a3l & s Bl LA 3 ¢ gadaall L)




