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CHM.5.3.01.011.02 Explain the importance of the law of conservation of mass in chemical reactions. Textbook + Table 1
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CHM.5.3.01.011.03 Interpret a bala_nced chemical equation in terms of moles, mass and representative particules Textbook + Table 1
(atoms, molecules and formula units)
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Which of the following is correct regarding the relaionships &t o el il gy e punca b Laa | Which of the follwing i crecy represented by the !l K ) k) ﬂdll.u.ha':“lthl
derived from the following balanced chemical equation? ) &y jd) Al coefiients of he balanced chemical equation?

4Fe (5) +30,(g) — 2Fe, 05 (s)
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) el '2

: , Numbers of moles of parfles

2 iron atoms + 3 oxygen molecules — 2 formula units Fe,0, Fe,0; disa biay 2 1—M ol 3+ u:3p?

i il dd 8 3

3 iron atoms + 6 oxygen molecules — 3 formula units Fe,0;  Fe,0; uaiang 3 ¢ [t alisia 6 + w33 The masses ofreaclants an pI'OdUﬂE

4 iron atoms + 4 oxygen molecules — 4 formula units Fe,0;  F&,05 ks foay da—— ol clisia 4 + w24

=B =2 s



When correction of the coefficients to ol Ll Al ) cdaled i e

Which of the following statements represents the law ) S (gl i 41 gi
of conservetion of mase? balance the chemical equation below. Which of the ol Lyjpdl Bled) b Lua
following is the correct balanced equation?
The masses of the reactants are equal to the masses of il o S g ey S8 v AofSO)yuq + - CaNOs)yug  —» - AIfNOglyuq + ... CaSOy,
the products

The masses of the reactants are less than the masses of Al 5 e O el Sy 6

the products NZ(SO4)3(N) +3 Ca‘(NOS)z{aq] — 2 A|(N03)3(aq} + 3 03504(3)

ofthe prodcts

3 AL(SO.)ysq) +2CaNOy)yyy —» 6 ANOs)yy + 4 CaSO,
At the end of the reaction, the masses of the products s g il S 080 el g

equal zero

2 N2(304)3(“} +2 cﬂ(NOﬂz{q) — | AI(NO});,(.I) + 203804{,)
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When the following chemical equation is balanced, what is alnall Lo Le ¢digjpe A0 d8laasSH) dlalnall pracat Ledic

the value of the coefficient marked with the symbol X? X el al laddl
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In the reaction below. Which of the following is correct?

Ng(g) +3Hg(g) —> ZNHg(g)

H = 1,008 gjmol

N = 14,007 gjmo

The sum of the masses of reactants equals 34.062 g

The sum of the masses of products equals 28.014 g

The sum of the masses of reactants is smaller

than the sum of the masses of products

el S gsane G yreal COleliial € goans

A decrease in mass takes place during the reaction

e 2l s gl ol felil

34.062 g (gsles Ol litall i€ g gana

28.014 g Gld sl JiS gaana
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What is the number of mole ratios you can write for § A0 Al el s oSy A gl il 2ae S

the following chemical reaction?

CaCOs4(s) + 2HCl(ag) — CaCl,(aq) + H,0(D) + CO5(g)

What is the number of mole ratios you can write for

the following chemical reaction?

0 el A 3 s

Cut 21550, = CuS0; + 50y + 2150

14

16

18

20

Which of the molar ratios below relate the moles of potassium (K)

and the substances in the following chemical equation?

Slgally (K) agslipdl Siga Jasss sliah el causl) a oo
2551 A 8LaSl Alsladl B 53l

2K (s) + Brs () — 2KBr (s)

[ ) ) X "N

2mol K 2mol K
2mol KBr 1 mol Bry

1 mol KBr 2 maol K
L3
2mol K 1 mol Brs

2 mol K . 2mol K
2mol KBr 2 mol Brz

1mol K 2mol K
-
2mol KBr 1 mol Brg
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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 Textbook+ Example 2+ Applications
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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

Textbook+ Example 2+ Applications
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What is the correct conversion factor for describing
the arrow with the letter ? in the chart below?

sl i ) onall Jy gadll Jalas e
olial ladall & 2 Cajall Jasy 3

1 mole

Clal jall dae

1 mole

:\.‘}QAA.“ IRPA| Q\}"}A

23‘5‘)“.“ 3Ll Q\}"jﬂ




What is the correct conversion factor for describing
the arrow with the letter ? in the chart below?

M\@}@M\dﬂ;ﬂ\&mu
¢oliaf alasall gﬂ ? ayall d.a;_q_,t._.gﬂ\

SN

1 mole
Gl jall dae

Clal jall dae

1 mole

4\.\)@.&]\ 3alall uY)A

sty.nl\ 3alal) \_1}"3.0




What is the correct conversion factor for describing
the arrow with the letter ? in the chart below?

sl i ) onall Jy gadll Jalas e
olial ladall & 2 Cajall Jasy 3
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499,30 & adlo (po alzS

1 mole
Gl jall dae

il yall 2ae

1 mole
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the number of moles of a reactant or a product given the number of moles of another reactant or product Textbook+ Example 2+ Applications
I the following equation, which moe ratioto be Or e 22 (o gl posid) b o 000 o) heed when 5 moles of fCsHz (= 5 mol Jeli sic x5 €Oy (e Jse S
used to convert from moles of (), to moles of (0;? 0 e CiHs+ 5 O 3 CO2@+ 4 H20(g)
(il 80y = 610 5003 30 mol
3 mol
5mol 02 5 mol
1 mol C02 15 TGI
5mol (jo2 How many moles of H,S are produced when 85 0 1.50 mol (516 L2 pia S Yy 8
8mol 0, 1.50 moles of Sy are reacts?
8 mol
2CHy o) + Sae) 2 205,11 + 4H, S
gmal, ig) T da(g) = Ly T HMdg
4 mol
6 mol CO,
2 mol
5 mol CO,
6 mol
6mol 0,
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fow many moles of carbon dioxide CO; will be produced 63 1 00 () sl 8 g s Yo

£100.0 g of potassium hydrogen carbonate KHCO; have ¢ KHCO, dinyd ppiyd i€ 00 1000 ¢

lecomposed?

2KHCO3 5= KxCO35 + COp g+ H0 g

Molar Mass of KHCO3 = 100 g/mol| (100 g/mol =KHCO; &dyall 43
0.5 mol 0

1 mol 0

0.25 mol 0

2mol 0

Ass or carbon disulfide CS,, produced 6.75 mol Jel& ez Al €Sy (g8l 4y A6 AES L

bl of methane gas CH, reacls with $CuySl e 3ly 3 aa CHy (ludd) Hle (e

2CHyg) + Sgy —» 2CSys + 4H;S

CS)) il Al
' 76.143 g/mol ‘ =) s

514 ¢
450 g
345 g

285 ¢




Sodium chloride is decomposed into the elements G e gy agiguall (Sraic ) asiguall bylS ulSE,
sodium and chlorine by means of electrical energy. idaad) G 5 Al Slaliall agdgeall 20aS L 2330 ) 23U
How much sodium, in grams, is obtained from eolial ahaall & dauagall

the process diagrammed below?

Electric 79
energy Nacl < c|

1279

2544

390 g

321 g



How many grams of Cl, gas is needed to react with TiO: 5e 1.25 Mol as Jelinll &5 pall Cly jl& e G oS
1.25 moles of TiO,?
( Molar mass of Cl,= 70.90 g/mol) J sena (70.90 g/mol = Cl, 1 adsl aksll)

< Ti0¢s) + Cgy + 2Clag) = TiClycs) + COxg

106.4 g

443 g

88.6 g

1773 g
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One of the reactions used to inflate automaobile air bags involves Oacdaly iljladl b Al gl LY il danin B =M il sa
sodium azide (NaN;). What is the mass of N, produced from the (MNaN1) asesgeall 2l

decomposition of 195 g of NaN;? TNaN; . 195 g dSi e d3Ull N, Al ale
2MNaNs(s) — 2Na(s) + 3Nz(g)

N; gas

Molar mass: 2l ya MK
MaM; = 65 g/mol 65 g/mol = NalN;
MN; = 28 g/mol 28 g/mol = N;
56.0g
112.0 g
126.0g

25.0g



What is the mass of CaCl, produced from the reaction 175 9 Jel&s (e g2 Al CaCly ppuullS ayglS LS Lo

CaCO4y(s) + 2HCI(aq) — CaCl,(aq) + H,0(l) + CO,(g)
Molar Mass CaCO; = 100 g/mol 100 g/mol = CaCO; iyl ALY
Molar Mass CaCl, = 110.9 g/mol 110.9 g/mol = CaCl, sl ikl
194 g
77.0 ¢
31.5¢

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

Textbook+ Figure 1+ Table 1
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Which of the following mixtures is a colloid? f5s 6 ) (0 Ladd __;'1
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it types of mixtures; solution, colloid and suspension in terms of type of mixture, and Tyndall effect Textbook+ Figure 3
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CHM.5.2.02.007.04 ldentify, using examples, the various types of solutions (liquid , solid or gas) and the solute and solventin its six types Textbook+ Table 2
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CHM.5.2.03.002.12 Calculate percent by mass of a solution

Textbook+ Example 1+ Applications
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What is the percent by mass of sodium chloride NaCl in s Jylas & NaCl ppuall oyl ABCIL 4 i) Ll L

a solution containing 4.0 g of NaCl dissolved in $H,0 el 30 100.0 g i &l NaCl 3 4.0 g e oo g sias Jslas 4 NaHCO,; - US4 el ) o L
100.0 g of water H,07 ¢ HyO sl e 760.0 ML b 32 NaHCO3 5= 40.0 g

(1g /'mL = ¢l &3S )

8.40% - A
6.70 % - B
530% -C

5.00% -D
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CHM.5.2.03.002.10 Calculate percent by volume of a solution Textbook + Applications
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ass of solute and volume of solution are given and vice versa Textbook+ Example 2 + Applications
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What is the molarity of 2.5 L of a solution containing | fKBr=(5.95¢g) 48 1 2.5 L 4aaa Jslas &4 W u e

(5.95 g) of KBr?
( Molar mass of KBr =119 g'mol ) (1192 /mol = KBr = il 2281 )

0.02M 0.2M-A

B- 0.04M 0.04 M_B

C- 005M 0.05 M= C

D- 0.08M 0,08 M-D
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What is the molarity of a 5(.0 mL solution containing
10.0 g of table sugar (C,,H,,0,,)?

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

0.584 M

200 M

5.84 x 104M

200 M

St 50 10.0 G cging Jolas 3o 50.0 ML L¥pa Le

( 342.3 g/mol= sxlall S dagall ALY )
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mass of solute and volume of solution are given and vice versa Text book + Figure 6+ Applications

What mass of calcium hydroxide Ca(OH), is needed to sl A DU Ca(OH)) 2 gadiSl 2S5 50 A0S L
produce 1500 mL of a (0.025M solution? ?0.025 M 53855 1500 ML asss Jslas
( Molar mass of Ca(OH), = 74.09 g/mol) (Ca(OH), = 74.09 g/mol 1 4.l 4kl

2349

2.78 g

1.85g

3.17 g



What is the mass of sodium nitrate NaNO; (in g)
soluble in 750 mL solution of Na,CO; with
a molarity of 1.50 M?

Molar mass of NaNO; = 85 g/mol

A— 95.6
B- 834
C- 68.5
D- 455

42 (g 32a 3) NaNOj; p s geall ) i AT Lo
?1.50 M 23S 55750 mL 4eda 4ie J slas
85 g/mol = NaNO; = 4l gall AL

95.6 —A
834-B
68.5 -C
45.5-D
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CHM.5.2.03.002.16 Perform calculation involving diluting a concentrated solution Textbook+ Example 3 + Applications
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50 mL

5mL

0.5mL

500 mL

AL M 0385 ) (NAOH) g gl 3085 28 (3o rlind 8
0.01M NaOH (3 500 mL jsasl

CuS0,.5H,0 0.1 M 2S5 slae juanidida o o
Plaaall a4l &) ghadll fye gl

elall (e deilindu€ A CuSO,.5H,0 < 0.1 g4l — A
1.OL &) yhatadl clally JJM‘?_AAM) il

elall (e duslicdns 4 CuS0,.5H;0 (+0.1 mol 4131 - B
LOL &) yalell elalls Jsladl aaa AL il
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(_})u‘ 4.0N H,SO, r“-;'in Jsladdt (ml) Sl aaa
$0.500 M 235 555 HySOy4 = 500.0 mL 4esas Jslae juaadl

85.6mL - A
76.5mL -B
62.5mL-C
46.7 mL - D

23501 2.50 MHCI o=t J slaall (mL) el aaall L
?0.625 M S 54 HC1 1 400.0 mL 4<aa J slas juiantl

800—-A
400-B
200-C
100-D




How do the following NaCl solutions differ from each other, sl JSEN mua g 8 LaS Loguans e NaCl oY shase alis; as

shown in the figure below (consider volumes are equal)? (A shdia p aall o) liely)
1 2
0.5 M 2M
Solution 2 is diluted from solution 1 1 Jbadl e aidd 2 J ol
Solution 1 has a greater number of moles than 2 2 Jalaal) e ST ATY go 202 1 Jglaall
Solution 1 has a smaller number of moles than 2 2 Jglaall e g8 43 e 228 1 J gladll

Solution 1 is more concentrated than solution 2 2 Jslaal) a1 58 5 81 Jglaall
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CHM.5.2.03.002.07 Calculate molality when the moles or the mass of solute and mass of solvent are given and vice versa Textbook+ Example 4 + Applications
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(142 g/mol=Na, SO, = au pall ATl)
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0.100-C
0.050-D
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Which of the following express molality?

moles of solute
liters of solution

moles of solute X liters of solution

moles of solute
kg of solvent
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What is the mole fraction of sulfuricacid H,SO,
in a solution containing the masses(in g)
shown in the figure below?
(Molar masses: H,SO,; = 98 g/ mol; H,O =18 g/mol)
A— 0.032

B — 0.065
C- 0.075
D- 0.094

S dsas AH,SO, <l Sl aeal J sl sl L
Polin] JuN 8 ATl (a1 yally) Ji<h o
(H,O =18 g/mol s H,SO, = 98 g/mol ) 4 gall i<

0.032—-A
0.065—-B
0.075-C
0.094-D




What is the mole fraction of hydrochloric acid HC G5y Jlae A HOT 2iS g sugd) anal Jgall sl

in a solution containing 54.75 g of HCl and 90.1 g folddl 50 90.1g 5 HCl = 54.75 g e

of water?

Molar masses(HCl = 36.5 ¢ meol , H,;O =18.02 'mol) (H,0 =18.02 gmol $36.5g 'mol = HCT ) 4 sait JK
A-0.770 0.770- A
B - 0.565 0.565-B
C— 0.385 0.385-C

D- 0.231 0.231-D
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s that affect the rate at which a solid solute dissolves in a liquid while explaining its effect Text book + Figures 9+13

In the solvation process of salt in the following figure the 2 step is ? S B Co 5 Ll b g Lt et 3 ol s 9 i
¢ b 2bshall (a5 ) pall 3 LS Al 40y ke _—_— ol gy Jlody 12

A. The solvent particles are surrounded by solute particles
Il Clasuay ol Cilass Jalas

B. The solute particles are pulled from solid
aliall sald) (e i) Clagus caas

C.Salt separates when it is dropped into water slall B i g3 Ladie elal) Juandly

D. The solute particles are surrounded by solvent particles
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In the following figure the solvent is ?

¢ ol K

In the following figure the A represent is ?

Y WP IS

A. Water sl || A, water solvent Ll e
B. Sugar Rl | B.salt solvent ol e
C.Ol S |C. water solute oW ke
D. salt 2| |D, Salt solute
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The graph below shows the solubility of several substance at different temperatures. Which
of the following substances more soluble at high temperature ?
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Solubilities as a Function
of Temperature

Solubility (g of solute/100 g H,0)
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Temperature (°C)

100
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Using the graph below, which of the following statements is correct?
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Solubilities as a Function
of Temperature

Solubility (g of solute/100 g H,0)
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A. CacCl, solubility decreases as temperature
increases

B sall Ao 5o Caadi ) La 13) mddis CaCl, 4asld

B. Ce,;(S0O,), solubility increases rapidly as
temperature increases

Boloall a5 8ol die Ao ey 3235 Cey(S0O,), Aaild

C. KCIl has the lowest increase in solubility
with increasing temperature.

Bl el Aa o 3aly 3 ae AplAN 8 52l 5 J8T a1 KCI

D. KCIO; has a solubility equals 17 g per 100 g

of H,O at 20°C

20°C e H,0 100g JS117g s s KCIO4 413

A. CaCl,

B. NaCl

C. KClo,

D. Ce,(SO,),

From the graph below determine the solubilit

y of NaCl at 90°C ?
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A. 50 g/100 g H,O

B.40 g/ g H,O

C.40g/

100g H,O

D.50g/gH,O




