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1 |CHM.5.3.01.011.01 Define stoichiometry Textbook 209
1 ALasll bl sgia ey CHM.5.3.01.011.01 S 236
Which of the following is the correct definition of Stoichiometry? el Clluall mosall oy jatll g L Laa g
It is the mass by grams of one mole of any pure substance b geaie (Y laball aalgll Jall 35S s
It is the percent by mass of each element in a compound Lo S 8 jeaie JSTAESH Cavay doghal) il L8
Itis the study of quantitative relationships between iacaioall Ao limdl dgadl G el B duly s
the amounts of reactants used and amounts of products .
, : e el ) e dsSaal) gty
formed by a chemical reaction el delis A e il
It is a ratio between the numbers of moles of any two gl ol 6l cNe Sl s A o
of the substances in a balanced chemical equation S
Wgjge Ailial Abolas A

Stoichiometry is based on the law of .... ceee OB Lo 2 LSl Cilileal)

Constant mole ratios Al Adodd) ol o)
Avogadro’s constant | )al;)éi culh o)
Conservation of energy TIRBTN 0
Conservation of mass AES) Jaas '®)
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5 CHM.5.3.01.011.03 Interpret a balanced chemical equation in terms of moles, mass and representative particles (atoms, molecules and

Textbook + Example problem 1+ Table 1+ Practice Problems 210, 211, 212
formula units)

(Rpal) o gy hsally ) Afaal Clasanlly ANy gl Ci (e Agjg dtloaS dlslaa i CHM.5.3.01.011.03 il 1 Ja + 1pind + S0 o 237,238, 239

In the reaction below. Which of the following is correct? ‘s L":!T\é P9 __;1 Lol Jelinll -

NQ{Q:I +3H2{9] e 2NH3{Q;I

H - 1.008 g/mol | N = 14.007 g/mol

The sum of the masses of reactants equals 34.062 g 34.062 g 55k e liall JS Foena

The sum of the masses of reactants is smaller 25l S foane (o il el J€ psana

than the sum of the masses of products

A decrease in mass takes place during the reaction Jelal ¢l A<y & ol Gasy

The sum of the masses of products equals 28.014 g 28.014 g ssbest Zolaill (€ pana

In the reaction below. Which of the following is correct? frsa ;"E:' Laa .L:_;l celaal e lat) 43

HCltaq) + KOH(aq) — KCltaq) + H,O()

H = 1.008 g/mol K = 39.00 g/mol Cl = 35.45 g/mol O = 16 g/mol

The sum of the masses of reactants equals 74.589 g 74.589 g sl SOlelinall JS g gane

The sum of the masses of products equals 92.466 g 92.466 g (55l =lsill S paana

The sum of the masses of reactants is smaller sl OIS pgana (o saal COlelina) S€ g sana

than the sum of the masses of products

A decrease in mass lakes place during the reaction Jelil) ol Ak ~.r"' ol Ciany

2|Page 0554471373
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| 3 |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 problem 2 + Practice Problems | 215,216, 217
3 ) daia pale gl Aleline Bl cNpa 220 e Bl bl e slaeyl il ile o) dleliia Bile SN tie aeay CHMLS.3.01.012.02 Siligh +2 Jle + S e 241, 242, 243
How many moles of hydrogen (H,) would be produced if & 0.0400 mol Jelas 131 (Hy) iyl oo i Yo oS
only 0.0400 mol of potassium (K) were used? $(K) pgusligd!
2K(s) + 2H,0(1) — 2KOH(aq) + H,(g)
A 0.0200 mol H,
B 0.0400 mol H,
C 0.0100 mol H,
D 0.0800 mol H,
How many moles of H,SO, are produced from 12.5 moles
) $(S0,) ¢y 12.5 mol Jelis 131 (H,50,) (pe iy Yo o
of SO,?

250, (2) + O, (&) + 2H,0 (1) — 2H,S0; (aq)

12.5 mol H,S0,

6.25 mol H,SO,

25 mol H,S0O,

Ol Nn|w| >»

1.25 mol H,S0,

How many moles of O, are needed to react with 12.5
$50; ¢+ 12.5 mol e Jelatl cigllall| O, w¥ga sue oS
moles of SO,?

280, (g) + O, (g) + 2H,0 (1) — 2H,S504 (aq)

6.25 mol O,

2.5mol O,

10 mol O,

O|lnNn|w| >

4 mol O,

Calculate the moles of CS, produced when 1.50 mol S is
d Sg ¢se 1.5 mol e'..\.w.'@‘.\.i.ca:_?u." cs, QY}A S |
used.

2CH4 + SS — 2C.Sz + 4HQS

1.50 mol CS,

0.19 mol CS,

12 mol CS,

o|lnNn| = >

3 mol CS,
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4 |CHM.5.3.01.012.01 List the steps included in stoichiometric calculations

Textbook + Problem-Solving Strategy 216

4 Al bl i dayeall ghaall siey CHM.S.3.01.012.01

iliaall s dgal il + S 241, 242

What is the first step in solving stoichiometry problems?

Writing the balanced chemical equation

Writing the unit of the unknown substance

Writing the unit of the given substance

Writing the mole ratios

Pl bl Blua Ja B 25V 5 ghadl L
gl gl Al 42 )
Uy el e sldlse, € )
) sl 52y i O

iy el O

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

‘agﬁd‘uha)l:;m.al\ Ja sl Jelae e
ol laladall 8 C i jadl Jasy 53

—

Mass of given substance A

Moles of grven substance

. —

Mass of unknown substance
/

Moles of unknown substance

45 g5 gal) Auilia) ddalaall

A. Balanced chemical equation

4 gal) AL B. molar mass
4o gal) ALY o glia C. Inverse Molar mass
A gal) ) D. Mole ratio

In the following equation, which mole ratio to be

used to convert from moles of ). to males of CO.?

0: ¥ 22 (g Jasail] 235all Jalaall Lo ollal) Aliladd) 3

T(.‘(]: L‘_iy_ga Jae L‘;—I!

CsHiz gy — 802 gy — 6H:20 gy + 5CO: (g
5 mol O, 5 mol CO, 8 mol 0, 5 mol CO,
1 mol CO, 8mol 0, 6 mol CO, 6 mol O,

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

sall Caa ol sm il (gl (Jalee Le
Saliol Lkl 3 ? Cajall Jasy (g3

a3y a0 33Ls aliS

o) =

A | No direct conversion ols Jugmi gy ¥
B | 1 mol/number of grams Slolpetl sue/Jge 1
C | Number of grams/1 mol Jge 1/slelyzdl sae
D | Moles of unknown / moles of given dag,all 8oLl =¥ g0/ g =l 3oLl ¥ g0
What is the correct conversion factor for describing ped) Caa gl sl (J gaill Jalas Le
the arrow with the letter ? in the chart below ? olial aladall 3 ? Cajall Jasy 53
A7 \1'@
= =
. - - \ &
3.39,.:.0 asle QY;A 5_59)_:4 - asbs .;;}'9_4
A | No direct conversion Holes Jug=i gy ¥
B | 1 mol/number of grams Slolyatl sue/Jge 1
C | Number of grams/1 mol Jge 1/lelyzdl sae
D | Moles of unknown / moles of given dag,all 3ol ¥ g/ gl 3oLl ¥ g0
Whatis the correct conversion factor for describing pedl Caa ¢l aaall (B saill Jalas e
the arrow with the letter ? in the chart below ? folial aladall 3 ? Cajall Jasy 63
v
\'\_ S
a8y ,30 i 33le Voo
adg,20 i 53ke o aliS
A | No direct conversion roles Jug=i gy ¥
B | 1 mol/number of grams Slolyedl sae/Jge 1
C | Number of grams/1 mol Jge 1/clelyzdl sae
D | Moles of unknown / moles of given gyall solll o¥ge/dg ezl 3aUWI g0
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5 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 Textbook + Example problem 3 + Practice Problems 218
5 oially 53] datia 5ale o) dlleline 52le CHpe 22 oo Bigiall UL e slaieY b danl Sale ol dlelite 53l &S Cueas CHM.5.3.01.012.03 Gligds + 3 Jetk DD e 244
Titanium tetrachloride (TiCly) is extracted from (TIO;) asslicll wusl O it (TICL) apaliall wlS ol
litaniurn oxide (TiO;) using chlorine and coke Jelill &y pall Gl e AL ale Tudgsll andy palSll Jladnlls
{carbon). Whal mass of Cl; gas is needed lo reacl TiO; ' 3.75 mol aa
with 3.75 mol of TiO,?
C = Cl, Lladl SRS
Molar Mass of Cl; = 70.9 g/maol 70.9 g/mol = Cl; 3, 2l
TiO2(s) + C(s) + 2Cl(g) — TiCl(s) + COx(g)
206 ¢
How many moles of carbon dioxide CO; will be produced i 13) CO, g1 Wy B (0 3k Yse oS
if 100.0 g of potassium hydrogen carbonate KHCO3 have ¢ KHCOj duisng jugl asanslisd) cilis S 3 100.0 9
decomposed?
2KHCO35) — K2CO3 (5) + COz (g + H20 (y
(Molar Mass of KHCO; = 100 g/mol) (100 g/mol = KHCO; 4 gl AiSJI)
0.5 mol @)
1 mol @)
0.25 mol @)
2 mol O
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6 [CHM.5.3.01.012.04 Calculate the mass of a reactant or a product given the mass of another reactant or product Textbook + Example problem 4 + Practice Problems 219, 220

6 il datia sale f dleline 83le ABS e e Bl bl e Loyl Aaalsala yf dleliie sl A5S Camy CHM.5.3.01.012.04 llp e +4 Jha + S i 245
What is the mass of carbon dioxide CO, produced 250 g Jelfs e = A CO; Js 8l 2l 4_',L: als Ls
from the reaclion of 250 g of calcium carbonate $CaC0; aapudlSll Clin S e
CaC0,7?

CaCOy(s) + 2HCl(aq) — CaCly(aq) + HyO(l) + COy(g)
Molar Mass CaCO; — 100 g/mol 100 g/mol = CaCO; ilsall ikl

Molar Mass CO, = 44.0 g/mol 44.0 g/mol = CO; idsdll 4kgl)

31.5g
388 g
110 g

77.0 g

One of the reactions used to inflate automobile air bags involves ey il 3 3glsgl oSt ekl araioeall clelial) aal
sodium azide (NaN3). What is the mass of N, produced from the .(NaN3) asgeal) a3l
decomposition of 195 g of NaNs? ¢ NaN; (x 195 g sl e dastll N, Alis 2l

2NaNs(s) — 2Na(s) + 3N,(g)

N; gas
Molar mass: gl ge AliS
NaN3 = 65 g/mol 65 g/mol = NaN;
N; = 28 g/mol 28 g/mol = N;

56.0 g
112.0g
126.0¢g

250¢g
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7 |CHM.5.3.01.013.03 Identify limiting reactant and excess reactant in a chemical reaction given the particulate diagram of reactants

Textbook + Figure 5

221,222

7 Al il gl Cilapen Slabaia e SLie¥l Lo as Jelis b L) Jelinaly siaall Jelisdl siay CHM.5.3.01.013.03

5 Sl + SN s

247, 248

blue squares represent element X,
green circles represent element Y.
Which of the following is correct?

Limiting reactant is X,

Limiting reactantis Y,

X juaiall Jidd o183 cilaspall
Y paiedl Jid ghuaddl yilgall g

X; 92 daxoll Jelaial!

Y, 92 duonall Jelaial!

X, is consumed first in the reaction Jelasdl § Yol X, I)giwl o

At the end of the reaction an amount
of Y, is leftover unreacted

R i Jeis 6§
delaie pLY, (1o

What is the limiting reactant in the figure shown below?

Hydrogen molecules
Ammonia molecules
No limiting reactant

Nitrogen molecules

alial g gal) JE B saadl) Jeliiall La

Jeuiah Jd Jeiah aay
Before Reaction After Reaction
Py T
€ i e e (Q >
T oW @ - + [
A 4
{ J % D (J
Thrve wtrogen molecules Thrwe byciogen mobecudey Yoo armmors molecubes T itrogen mojecube
(1 ntrogen atorm) {ua bydeogen stom) (e ritrogen atomy, v bydrogen storw) (Sor r/vogen atoms)
orsfe Auje B30 (nrapies CAbje A0 Wiy oo Sl ama il g Sk
(inraie S Cu) (Cnrasded S35 o) AT Y Gt (a0 JU)S (s iy ausf)
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8 |CHM.5.3.01.013.04 Identify limiting reactant and excess reactant in a chemical reaction given the number of moles of reactants Textbook + Example problem 5 + Practice Problems 222,223,224, 225

8 Uelind) dyall pa 2o e el L S delin b cailil) Jelinally siaall delisad) siay CHM.5.3.01.013.04 il +5 Jle + Sl e 248, 249, 250, 251
Sodium Na and iron (lll)oxide Fe;0; reacts Allaall 335 Fey05 (1)l 2368 aa Na a0 pall Jelisy
according to the following balance chemical s agdall Ay g pall AL SN
equation:

6Nﬂ[s'] + FEZOBfg‘] — 3”“20{5] + ZFEfS}

If 4.35 mol of Na and 0.63 mol of Fe,0; are used * Fe;05 = 0.63 mol 2= Na J= 4.35 mol aaaial 12
in the reaction . Jr.’.ﬁl'.!
Which of the following is the limiting reactant? Tasaall Jelidall sa A Laas )

Fe:0s O
Na O
MNa;O O
Fe O
In the following reaction, if we use 10 moles of aluminum 10 Al ?3.1.1.!.5” oo oo 10 Leuseial 15) JWl Jelad! §
(Al) and 10 moles of oxygen (0,), what is the limiting Sadzll Jelaill b (0, cnzusSH o Jge
reactant?
4Al) + 3094 — 2A1,03(y
A Al
B 0,

In the following reaction, if we use 150 moles of methane CHa 9 CHy 0l (0 Jgo 150 lodsuiu! 13] (W1 Jelad)l 8
and 500 moles of oxygen O,, what is the limiting reactant? Souxall Jelaziall Lo <05 cpzewSYI o Jgo 500

CHa(g) +202(5) = COx(g) + 2H20g)

Molar Masses: 1adgell AN
Molar Mass of CH, = 16 g/mol 0; (oSN o)l A1 = 32 g/mol
Molar Mass of O, = 32 g/mol CHg ol & gall ASUI = 16 g/mol
CHa
02
CO,
H,0

9|Page 0554471373
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9 |CHM.5.3.01.013.05 Identify limiting reactant and excess reactant in a chemical reaction given the mass of reactants Textbook + Example problem 5 + Practice Problems 224,225

El Uelina) dgal € o sldeYl L Jhel Jelin b alil Jelinlly 2inal Jeliidl 2ing CHM.5.3.01.013.05 il +5 Jle + DS ai 250, 251
In the following reaction, if we use 100 g of sodium Na and Na asmseall e 100 @ Laxiaud 13 ¢ 1 Jeli) g
100 g of iron (lll) oxide (Fe,0), what is the limiting reactant? faaaall Jelinall L« Fe;05 (I1) waall 28l 50100 g5

6Na{5} + FEZOS{S} — 3N820[s] + ZFE[s]

Molar Mass: 1ad gall &S
Na =23 g/mol 23 g/mol = Na
Fe:0; = 160 g/mol 160 g/mol = Fe203

Na o}

Fe o

Fe,03 0]

N320 O

10|Page 0554471373
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CHM.5.3.01.013.08 Calculate the mass of product(s) preduced in a chemical reaction given a particulate diagram, mass or mole of the
10 reactants Textbook + Example problem 5 + Practice Problems 224,225
10 Uelinll dpall ciipa 3 2GS Jf lapall cillalaie Phs (0 Lo Aloa el L 3 A (glall) ool 45€ iy CHM.5.3.01.013.08 Sl +5 Jla + LN 250, 251
The reaction between solid sodium and iron(lll) oxide Al Cpasin () 2szad) 2uSly beall gipeall fa ol T
is one in a series of reactions that inflates an
i) B sl S A ) e A Dl e
automobile airbag: If 200.0 g of Na and 200.0 g
i & Fe.0; e 2000 5 Na e 200.0 g Leasald 13
of Fe,0; are used in this reaction. What is the }
fraldll cileall spsall ALK La . e lal
mass of solid iron produced?
ﬁNa{s] + Fegog{s] —_— 3”330{3] +2Fe[5}
Na = 23.00 g/mol |Fe = 56.00 g/mol | Fe,O0; =160 g/mol
162.0 g
75.00 g
140.0 g
81.00 g
Carbon dioxide CO; reacls wilh waler H;0 in Sl ddee A H,0 cledl ae €O, (e Sl Py At Jeliy
photosynthesis reaction in green plants to produce (CBHHOG) JsSalall Z8Y ehumal) Sibslall v_. q_‘,_g.,';h

glucose (C¢H1206) and oxygen as shown in the

salial Aledll o ity LS (sl

equation below. 6003{;;) + 0H,0 my—* CsH120¢ (s) +00; (9)

a plant has 66 g of CO, and 72 g of H,O.

What is the mass of glucose produced?

Hy0 52729 560, 5a 66 g el (gind

£ 55Sskal) e malill AL La

CsH1206 = 180.18 g/mol | CO, = 44.0 g/mol

H,0 = 18.02 g/mol

270 g 90¢g 135¢g
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11 |CHM.5.3.01.013.13 Define the percent yield of a chemical reaction

Textbook + Figure 8 227,228

11 Lo e elial 335l dugiall il ijey CHM.5.3.01.013.13 8 JSal + ol e 253, 254

Not all the precipitate can be removed from the filter
paper. Still more of the precipitate is lost because it
adheres to the sides of the beaker.

oo s lia oy el @9 oo sl gl B 45| Sy ¥ i Lo
B9l gy 3eaili LeY waas al calgydl

Do chemical reactions always produce the calculated

amount of product according to the balanced equation?

U1 e B gl 2SI a1 B LeasSIl e Laxdl il Ja
Sig ed) AwileassIl Wslaald ngj

A | Yes, they always produce the calculated amount.

gl 2aSTI G5y il (e

No, most reactions never succeed in producing the predicted

amount.

Aadgill 4 s ¥ Moozl @lans Y

Sometimes, but only in rare cases.

D | Onlyif the reactants are pure.

Aai Alelazll slgll ol 3] Laas

Which of the following is a reason why reactions might

not yield the expected amount of product?

o Aad gl | STl e Lol 7 L) ?""‘J G O ok Lo Z;!
S@'Lz.n

Reactants and products might adhere to the surfaces of their

containers.

Lise ol ol amslily alelaall lgll Geails 13

B | Products other than the intended ones might be formed.

Boguaall mleill ne 51 miles 0385 U3

Solid products can be left behind on filter paper or lost in the

purification process.

st a2 of et Al 39 e il 1 5 32 Ay 5

D | All the above

G Lo ppa>

What is the theoretical yield in a chemical reaction?

§ leosSIl Jelanll § glaill 393,00 92 Lo
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The maximum amount of product that can be produced from O e 2aS (40 Lple Jguamdl (S0 ildl (30 S oadl
A
a given amount of reactant cMe Lozl
The amount of product produced when the experiment is
B Lyl ey | e 39Sl Ll AeS
performed ’
The ratio of actual yield to theoretical yield Sl a9, Ll I Aaall 595, Ll s
D | The efficiency of the reaction Jeladd) 3. S
What is the actual yield in a chemical reaction? S beesSl Jeladd) § nall 3935l g2 Lo
The maximum amount of product that can be produced from oo Lire 248 (0 Lpde Jguazedl 58 @l (o e (a8
A
a given amount of reactant cMelazll
The amount of product produced when the experiment is
B Ayl o]y e 39Sl Ll AeS
performed )
The ratio of actual yield to theoretical yield Slaidl 395,11 I asdl 59, Aeud
D | The efficiency of the reaction Jelad) 8. S
What is the percent yield in a chemical reaction? S":;LHSﬂ Jeladdl g_? 393 yol) & gill! dudd! 2l
The maximum amount of product that can be produced from o Lire 248 (0 Lpde Jguadl (S @l (o 4aS (o8
A
a given amount of reactant cMelazll
The amount of product produced when the experiment is
B Lyl elya i 459Sall Ll AeS
performed ’
The ratio of actual yield to theoretical yield expressed as a
C gt Awd Byguo & Sylaidl sga ) ) daall oo Ll dcud
percent. ) T -
D | The efficiency of the reaction Jeladl 5.8
What is the formula for percent yield? S99 pel) Ll | Al Gl Liio (£ L
A | percentyield = (actual yield / theoretical yield) x 100 100 x (g lasdl 3ga,L1/ daall 395,L1) = 390 peld 2 gal| sl
B | percentyield = (theoretical yield / actual yield) x 100 100 x (dnall 59,11 / (g laudl 395,L1) = 390 yald 2 gl | dul]
C | percentyield = (actual yield + theoretical yield) x 100 100 x (g lasdl sga,Ll + daall 593,L1) = 593yl Augall 2l
D | percentyield = (actual yield - theoretical yield) x 100 100 x (g asdl 393,41 - Aaall 593,L1) = 93,0l Augall Apudl]
12 |CHM.5.3.01.013.11 Distinguish between theoretical yield and actual yield in stoichiometric calculations Textbook + Example problem 6 + Practice Problems 227,228,229
13 |CHM.5.3.01.013.14 Calculate percent yield and theoretical in a chemical reaction Textbook + Example problem 6 + Practice Problems 227,228,229

13|Page
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12

Al Sl 3 uill 353,ally (ol 39340 g i CHM.5.3.01.013.11 Clighs + 6 S+ D 253, 254, 255

13

e Je il 3pnyall Ligiall Tl icmy CHM.5.3.01.013.14 Sligda’ + 6 i+ DLED 253, 254, 255

14| Page

Magnesium reacts with oxygen in a synthesis reaction a5l Al Bl eSS el q_v, Oy ae psuaaall Jeliy
as the following equation: If 1.75 mol of Magnesium 583 sg2all L. Mg asegiaadl e 1.75 mol Lladnd 513

Mg is used. What is theoretical yield?

?.Mg(s} T F Oztg:. — 2MgO(s)

Molar Mass of MgO - 40.3 g/mol MgO - 40.3 g/mol 1 i1zl aksl

80.6 g
98.5¢
36.5¢

70.5 9

Zinc reacts with iodine in a synthesis reaction I Alleall ks (S5 Jelis 2 el aa (pemlAl) e lit
as the following equation: If 3.50 mol of Zinc fobill 3g33all Lo ZN naglall e 3.50 Mol ladsal 2513

is used. What is theoretical yield?
Znts} + IQ(S) E— Zn|2(SJ

Molar Mass of Znl, = 319 g/mol Znl; = 319 g/mol 1 A gall AT

889 g

1117 g
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When copper wire is placed into a silver nitrate « AGNO; Lzl i Jglaa A Gulas Bl aui Leie
solution AgNO;,silver cryslals and copper(ll) nitrate

Cu(NO3), (I1) Lelaah &l Ladll ailyely IS
Cu(NOs); solution form. If 20.0 g of copper, and (NOs)z (1) o S danss =hsk

56.1 g of Cu(NO;), formed. 0 56.1 g zus «puadll 50 20.0 g plassul 513
What is the percent yield? ag95all dugiall 40l Lad .Cu(NO;),

Cug) + 2A0NO3eq) —— CU(NO;)yaq) + 2Agy)

Molar Mass of Cu = 63.5 g/mol Cu - 63.5 g/mol 1 45l LS
Molar Mass of Cu(NOs), = 187.5 g/mol Cu(NOs); = 187.5 g/mol 1 iydl LS
93.5 %

89.5 %

95.0 %

87.6 %

Solid calcium hydroxide decomposes by heat into cball o g€l el ) 5hally leall o pacdS 1Sy 0 SlSE,
solid calcium oxide and water vapor as in the equation 00 59.2 9 plaand 513 celiol Alaleadl o LS elall i,
below. If 59.2 g of Ca(OH), is used al the beginning . Ca0 (2 40.32 g 73, Jeldll L)y A Ca(OH),
of the reaction and 40.32 g of CaO is produced, what T2g3pall dugiall doill L

is the percent yield?

Ca(OH),(s) = Ca0(s) + H,0(g)

Molar Mass of Ca(OH), = 74.0 g/mol Ca(OH), = 74.0 g/mol I &l ak<l)
Molar Mass of CaO = 56.0 g/mol CaO - 56.0 g/mol I 4.l k<))
86.5 %
93.6%
90.0 %
75.0%
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14 237,238

CHM.5.2.01.001.02 List the five assumptions of the Kinetic Molecular Theory ‘ Textbook + Figure 2 |

14 el Al iyl deal) Sliiaill iy CHM.5.2.01.001.02 270, 271

2 Jal + okl |t ‘

Which is NOT an assumption of the kinetic-molecular theory? A 5al A)a e Lalpdl Cad 2050 jlaad)

All the gas particles in a sample have the same velocity. oyl et e die G Claws (S

A gas particle is not significantly attracted or repelled by other gas particles. cpan pa Al Glaes Hilm o llam Y
Collisions between gas particles are elastic.

Bye Sl Slesa G paleall (565

All gases at a given temperature have the same average kinetic energy. AS il AUl dav e (i daa Bl dape G el (S

Which of the following statements is True?

Flasaa agllall ol o

Particles of a gas collide with each other and with the walls of pdag eloshl (ln pay madll lpdeas pe aslea Hlall Siles

their container, these collisions are inelastic. Ly i laaloall

Particles of a gas collide with their container only L plegdl s acleam jldl e

Particles of a gas never collide PEIDE. R L ECH PN

Particles of a gas collide with each other and with the walls elegll (hin aag (andl lpmay aa aolea® jlall Silaa

of their container, these collisions are elastic. e cilealoall shag

In the Kinetic—-molecular theory which of the following terms

e & Al Glallbhad) (e (gl Al ASal) ke b

is @ measure of the average kinetic energy of the particles
Chalall (e dnal Cilaseall A0S ) d8Ual daw gial

in a sample of matter?

Volume PO
Temperature 5hall da o
Mass ar<ll
Density PENY

16| Page
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15

CHM.5.2.01.003.05 Use the mathematical formula of Graham's law of effusion to calculate the relative rates of effusion of different gases

and their molar masses

Textbook + Figure 3 + Example problem 1 + Practice Problems

240, 241

15

gl 1, Aaiall il 3850 Al sl Cluad 3430 S Jlalé (gl Anial ) Al a2y CHM.5.2.01.003.05

ol +1 Joa + 3 JEEN 4 S i

272,273

Neon (Ne) has a molar mass of 20.0 g/mol;

Four identical balloons were filled with differant gases 1o the same volume, I FHIPRCY 1 SRR, g PR TY TG F L KPR E EJi
B gl Sl e JRN sl gl gl

Which balloon does the gas effuse the faglest fram 7

ol | © | N. | Oy L 2B

Muolar blass

154 | 71| 28 | 44
[g/mal)

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

1.35

1.83

17 |Page

Al Cpag gl 2glS iy +20.0 g}mcl Aalge A 4l el s

.36.5 g/mol dd,. abs

Pha izl Y e dad R
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An unknown gas diffuses 1.25 times faster than N2Oy e e iy 1.25 g&)..-i S Jsgaw 2
N,O, gas. What is the molar mass of unknown gas? ¢ seaxll ladl Ad gl A< L
(molar mass of carbon dioxide gas N>O4= 92.0 g/mol) (92.0 g/mol = N0y (52U aues] AU Dl Aalgal) Alil)
36.2 g/mol O
58.9 g/mol O
7.7 g/mol @)
18.6 g/mol o)
What is the ratio of diffusion rate for nitrogen N, o€l 2l Gy No g0l i) Jana Aot Lo
and sulfur trioxide SO5? £50;
Gas jlall Molecular mass gl Ab<
S0, 80 g/mol
N, 28 g/ mol

1.7
0.60
2.4
0.30
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16 |CHM.5.2.01.004.01 Identify the most commonly used units for pressure while converting among units of pressure

Textbook + Table 1 + Figures 5, 6 242, 243, 244

16 Vi L Lugatl) e 1l g Llaiiad €Y1 Jniall Sl 23y CHM.5.2.01.004.01

65 5 I+ ] Jyoall + LR s 274, 275

dadal) Cildorg dylae 1 gguau
Table 1 Comparison of Pressure Units $9luio 2ual sobue 2ual o

R 3 1kPa = 1atm

Number Equivalent to | Number Equivalent to

1atm 1kPa S 1013 kPa (kPa) Jisulsskis
Kilopascal (kPa) 101.3 kPa = 0.009869 atm - (@tm) s> daic
Millimeters of mercury (mmHg) 760 mmHg 7.501 mmHg 7501 torr 760 torr o
. 28
Torr 760 torr 7.501 torr . tags JSI o
: : Ay dung ¥l
Pounds per square inch (psi or Ib/in?) 14.7 psi 0145 psi 0.145 psi 14.7 psi (psi or Ib/in?)
Bar 1.01 bar 0.01 bar 0.01 bar 1.01 bar (ban ,u

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

a‘éﬁlmﬂisljﬁdﬂhﬁptﬂjﬁw
mmHg 82 g Jaiuall 13 e e 0.95 atm

a— 722 mmHg
b - 760 mmHg
c-101.3 mmHg
d -1 mmHg

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

ot ¢ gl hialliel fagall Jpnl)l i paady
kPa sy bl s ge e 0.95 atm

a—-760 KkPa
b-101.3 kPa
c-96.2 kPa
d—1 kPa

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

o ¢ aall Tl 5l A gall Jl a1 )i (pauiady
torr sas 5 biusll s e e 0.95 atm

a— 722 torr

b - 760 mmHg
c—101.3 mmHg
d -1 mmHg

The weather report includes a reading of
atmospheric pressure, is 96.2 kPa
express for this pressure by atm unit

w¢4#\MS;1}Lﬂ1JlPEljJﬁM
atm sas » hell i e e 96.2 kPa

a—0.95 atm
b - 760 atm
c—101.3 atm
d-1atm

Which of the following is correct about
pressure units

?LLH\Q@\LI;;HMMEQ;@MH;I

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

Which of the following is correct about
pressure units

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

19| Page
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# — Vacuum

Pressure exerted
by mercury column

Atmospheric
pressure

760

Figure 5 Torricelli was the first to design
equipment to show that the atmosphere
exerted pressure.

| —— Closed (7

. Vacuum

in levels

Difference

After gas is released into the
U-tube, the heights in the two
arms are no longer equal.

Before gas is released into the
U-tube, the mercury is at the
same height in each arm.

pos e ol Gl olS 5 JSaIm
Ml ag wl e s d o,
IJ.LL.AL‘”_:..JI

B

Jadall Il
B0 sgee dlaulgs

daall

760 mm oy

o U s Gle cpall G2 5L M) s

mg¥l Bk B Bslute wlelss,¥) a5

GO L dasas el e 6 JSIJ)®
calis ‘Ln,J

U gss Gle oga¥l o 500 @) e of L3
28 el MS B gl ¥) uss 8 33l 0sSe

What is the correct order for the following manometers from
the highest to lowest gas pressure for the gas in the flask
marked as Pgas?

C>A>B

A>B>C

C>B>A

B>A>C

Armospheric pressure Atmospheric pressure Armospheric pressure
O o Jake dar hds
A B | c
-

sk Y1 I e e A s pilall maall azall Lo
U(Pgssge) Sl 83 Gpaall 3 apmpall JLll Lzl

20|Page
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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 a
17 Textbook + Figure 7 + Example problem 2 + Practice Problems 244, 245

mixture of gases

17 S (e Jnlad S0 Ll ddsall dagicall el dydjadl dagacall gilla (gl Apals ) dipeall p2iiy CHM.S.2.01.004.07 il +2 Jlia + T JE80 S 276, 271
What is the total pressure for a mixture that contains three Wlagios e S30 e (gyiny dali KU Jaiiall 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 _Julls 455

(G

total pressure TkPa

7.68 kPa
10.38 kPa

12.76 kPa

6.57 kPa

A sealed flask contains oxygen, helium, and nitrogen. S 1) L ung suilly asiliglly a1 Cbile (ol (sgins Blia sles
If the total pressure in the flask is 4.711 atm, the partial 2.592 atm s Oy Il Jiall baally « 4.711 atm elegll 3 S Loz )
pressure for Ozis 2.592 atm, and the partial pressure for Ny I il larall 52 L <0.836 atm s He U sl daziall

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

o ®
®e o o
o o
4711atm
° ev o
L4 °

2.955 atm 8.139 atm 0.467 atm 1.283 atm
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| 18 ‘CHM.S.Z.()].O(M.IZ Use pressure—volume graph to determine the volume when the pressure is given and vice versa Textbook + Figure 1 + Example problem 1 + Practice Problems 275,276,277 l
| 18 eally il ellas) e anall apca] Jaaall-pnall Skl sl Cilay CHM.5.2.01.004.12 Slapks 1 Jha b 1 JC20 4 LS ‘ 310, 311 ‘
Boyle’s Law Y

y S (el
PIVI :PEVE P-|V1 = sz;z
Which law is represented by the graph below? £alaal Pl pell alial (M) A Le
Pressure-Volume Changes
o 1 T\ am 100 | | 1] 10 Nooatm 0y |
g L INC -8 LN :
f{sans NG 1, 1]
L 2, hLSuis
] ! | 1 .
| T 2 B~
? | ¥ \ $ 4
[ 4.0 atm, 25 L (a.0 THT 1[5|L'r
]
? a s 1o 15 IO 25 30 315 A0 0 a5 10 5 20 25 30 35 40
Prassure (atm) (atm) laiall
Gay-Lussac’s law eyl sl (a8
Boyle’s Law Jim (il
Charles’s law s 0ala
BL ]
Henry's Law S (il
The volume of a gas is 400.0 mL, and the pressure is 1.00 atm. 1.00 atm lis xee 400.0 ml jla aas
When the volume of the gas is 2.0 L, what is the pressure, Jie jlall b le e 2.0 L el aas :__.mi 13l
if the temperature remains the same? 5l all da s i
0.20 atm 0.5 atm 5.0 atm 0.80 atm
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The pressure of a sample of helium in a 1.() L container
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

Increasing the pressure on the balloon’s gas shown in
the figure below, how that would affect the balloon’s

volume at constant temperature?

It will increase

It will decrease

It will stay the same

It will increase triple times

23| Page

0.857 atm s 1.0 L e digls 3 asiligh (e Ao Lan

(Bl plall dape of aidl)

ol (Sl mmgall gl 3 Al e daaal) ol e
folall day Slb die Gl e e clly 6 L

Ala b g
iy b s
LS S

el 3 2o
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19 |CHM.5.2.01.004.15 Use the mathematical formula of Charles’s law to volu

perature

at constant pressure

Textbook + Figure 2 + Example problem 2 + Practice Problems 277,278,279

19

s daiia e sl Bl Ay 6 Sl ol LS (gl Al diadl (il CHM.5.2.01.004-15

ikt +2 Jla + 2 g+ LSl 312,313, 314

Charles’s law j,Ld g3l

v, vV, WV,

~

" What is the volume for the gas in the below balloon when
temperature changes to 348 K?

24| Page

4.01L

A
T,

1\_7.,)3 st Ladie N U}“—‘-“&.AJP}'J‘ _)L’.“ra;;\.n
348 K M 5, Al

3.84L

What is the point marked in red on the following graph called?

Volume v. Kelvin Temperature
BOO 1 T T »

— I T 0 |1
2 | | {3nm<.auun:3/
= P
° =
E a0
s -
= 00 L1 (150 K, 300 mL)

[1]

.

- [ ]

b 4
E(UJ 50 100 150 200 250 300 350
Temperature (K)

Absolute zero
Boiling point
Triple point

Critical point

2.73 L 2.31L

I il b Lgle ¢l yanll 8 13l 5 jpaall A and 13ke

FrOL LA [ | Py vy |

| [ ]
(300K, 600 mL)_~"|

(L) pond!
g

150K, 300mL) |
200 "‘-._a (150 K, mL)

u@" L]
50 100 150 200 250 300 350

(K) 35l ) a5

Gl huall

REN TR

AAmal ddazl)

da jal) ddail)

Which of the following statements is correct regarding the absolute zero?

There is a lower degree than the absolute zero in minus

All atoms are in the highest possible energy state

It is the zero on the Kelvin scale and is equal to - 273 °C

It is the zero on Celsius scale temperature

alldl ially 3lety Lo dams 3000 <l ) (e

s Gl il g B3 305 O
Al e A Alla e T L 3 S5 O
-273°C gsbens S el el g O

Aobadis ) all i o e e aga sl Giall 0 O
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According to the graph below, which of the following

statement is NOT correct?

folial ) aunplly (3lets Lad Aasaa e 40U cilaad) (g

SAISIL Byl d350 Lulie azall

830

Volume (ml)

‘i ‘— 4
D e e ...
+—¢ e + +—+—4¢

mbazxl | 2"

o

L-47 (150 K, 300 mU)

——————

——— e e

0 50 100 159

200 250 300 I3

Temperature (K)

Doubling the temperature doubles the volume

Doubling the temperature does not double the volume

The graph shows a linear relationship.

The graph shows a directly proportional relationship

A gas occupies a volume of 0.85 L at 375 K. What
temperature (K) is required to reduce the volume to

60% of the original volume increase?

—_ D N \O
N Y o W
DNnh N 0

25|Page

axall Cae by Hlall dayy Cielias Laie

paall Caeliat cudd W B)adl ds )y cae i

dabad Al

sl Ja

375K 5)1); E.AJJ e 0.85L a)h.'u PR )lc. Uy
60 % \;‘1 ‘aM.“ u:nﬂ.‘ L’M‘ (K) Basgy 5)1);.“ E.MJ Lad

¢ Lol aaall (e
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| e CHM.5.2.01.004.19 Use the mathematical formula of Gay-Lussac’s law to calculate pressure-temperature changes at constant volume | Textbook + Figure 3 + Example problem 3 + Practice Problems 280,281
20
il aasll e Bl dsg Daiall s Colasad Wbyl gla gl dpaials l disal) il g CHM.5.2.01.004.19 Sligan +3 Jha + 3 JE20 S 315, 316
Pl S PZ
Gay-L staw I, T, dlugd glo geld
ay-Lussac’s Law !, 2 o gl 090
The pressure for a gas in a cylinder is 1.00 alm at 300 K. 300 K xie 1.00 atm a3 5k baal)
What will be the pressure if the temperature increases to 400 K? 7400 K 2 ladl dagy ol 13 bl moasa oS
1.0L 1.0L
1.0 atm [ 7 atm
L) L L
200 K 9 400 K
0.75 atm
2.67 atm
2.44 atm
1.30 atm
Which law is represented by the graph below? €slial ol meo )l kgt (3 o 3lall L
40
_ 35
S } 30 (300 K. 3.0 atm)
‘E’ 25
g g0
Egs (150 K, 1.5 atm|
1.0
05
00 100 200 300 400 500 600
(K) 8030 2355
Temperature (K)
Charles’s law s o508
Gay—-Lussac’s law bl sla 50
Henry’'s Law Sy Ol
Boyle’s Law L 58
26| Page
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21 |CHM.5.2.01.003.13 List conditions of a gas at STP and RTP Textbook + Example problem 5 + Practice Problems 285, 286, 287
21 RTP i jall gall iy biall Allag (STP) Gkl 5al) dnssy biall dlla e jlall by 2 €3 CHM.5.2.01.003.13 Sl +5 Jla 4 Sl 320, 321
I - . . - ~ -
Equal volumes of gases at the same pressure and Shoadl dasy duicall uli die g3 i) e dglad) Hlaalyl

temperature contain equal numbers of particles.”

....................... st ah Silasall e dsglida ozl e
This is the statement of ....ccooviinennns

CARBON DIOXIDE

Combined gas law el lall oy 50E0
Le Chatelier's principle Lt o s
Ideal gas law (Ahall Sl ¢y galal
Avogadro’s principle PRTIR R I
What are the standard temperature and pressure (STP) for a gas? £ 3l (STP) sl Jariall g8 ) jall A j3 b e
Temperature = 0 °C and pressure = 1 kPa 1 kPa = bl 3 0°C =5 jall dx
Temperature = 273 °C and pressure = 1 atm 1atm =Lhwalls273°C =5 allds p
Temperature = 1 °C and pressure = 0 atm 0 atm = by 1°C =5 allds p
Temperature = 0 °C and pressure = 1 atm 1atm = haalls 0°C =5 ) all ds o
According to Avogadro’s principle, 1 mol of any gas 5 all Aayag Jaaall e jle L_;T (= (mol) Jsa 1 g palagl Toe Com
at STP occupies a volume of _____. 5y Lasa ey STP el
22.4 L O
3.72 L O

1.00 L O

6.02L @)
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How much carbon dioxide gas, in grams, is in 2.75 L 4aas Jslb A Bagasall aballs (50 <0 28] PR Iy

a 2.75 L balloon at STP? ¢ STP (pueliall lazally 5)hall 4550 2ic

Molar mass of carbon dioxide = 44.0 g/mol 44.0 g/moL = 5 Sll seusl SB35l 35S

_ L .atm
R =0.0821 —
7.25 ¢

6.35 ¢
5.40 g
3.65¢

How many neon atoms are there in 1.86 L sample Blhall da g aall sie e 1.86 L & (pall b 2 L

al slandard temperature and pressure (STP)? §(STP) (il

I g yalagdl (22e) il
.02 x

Avogadio’s constaninumber) | R ='0.0821 L.atm/mol.K
5.00 x 10~
2.70 x 107
3.50 x 10+
1.40 x 107
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22 |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 Textbook + Table 2 + Example problem 6 + Practice Problems 287,288, 289

22 Sl S o ollae) die Jlall ABS Sl g paally aiall et Sl Jlall 0l il CHM.S.2.01.004.28 il + 6 Jha + 2 Jeaodl + ol 322,323

The Ideal Gas Law | PV = nRT | Jtedt 5Lt pgld

If the pressure exerted by a gas at 35°C in a volume S5k 35 °C 5)ha dapy vie Hle e Jshuall laraal) IS
of 0.044 L is 7.62 atm 0.044 L o)sis pas 4 7.62 atm
How many moles of gas are present? f5agagall jlall Cga 2 aSd

L .atm

R =0.0821 —

mol .K

4.25 mol 0.068 mol 2.45 mol 0.013 mol
A 4.25 L flask is filled with butane gas (C4Hy) bia dic (CgHyo) sl s slen 4.25 L anps 350

at a pressure of 1.5atm and a temperature of

Pl gl &S Ld =20 °C 5 &y 1.5atm
=20 °C. What is the mass of butane in the flask? 5l g VP RS

CsHio sl Al gall ALS

R Molar mass of butane C,4H,,
0.0821 L.atm/mol.K 331 igjmol
17.8 ¢ 8.9¢g 26.7 9 13.5 g
What is the volume of a 0.323 mol sample 0.323 mol lg¥se 222 & (je die paa la
of a gas at 12°C and (0.900 atm? £0.900 atm ; 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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| 23 |CHM.5.2.01.003.15 Predict the conditions under which a real gas might deviate from ideal behavior while explaining its effect |

Textbook + Figure 8 |

291

30| Page

23 Wil A€ i Bl Ll e il D L Cipay 8 ) Gig lall s CHML5.2.01.003.15 8 Ul + ol 325, 326
When does a real gas behave like an ideal gas? ¢ Aol Sl e adall Gl dls e

Al high pressure and low temperature dataiall 5l da gy el bl 2ie
When high pressure is applied and the gas changes e Jaiy ade ol e (i LY W Alla JeaT Lasie
to the liquid phase
When the particles are close to each other, and attractive .

. il g Ay Jaedl giaay Se Slijal) il Latie
forces are high
When the particles are far apart, and the afiractive forces

kel gl Jing Sraadl Lpiaes fe lijall aais Lavie

are low -

Which of the following is a characteristic of the ideal gas? ¢ b Sl failad e b lea h‘gi
Its particles move at variable velocities and on winding EESPRCH NS VL PRCH YW PYWEE JIX.. O
(Zigzag) lines
Its particles take up space and measured in volume units (L) (L) ponll Bangr leie jumas 1A (5e Ta 4o Jads O
Its particles collide with each other or with the wall surface Slabad elegll (s aa o Lgany atlasn pleas
in perfectly elastic way \;ﬂ:m JE Aiya O
Its particles experience intermolecular attractive forces Lo alan (55 ailasen (e O
Regarding both ideal and real gases. Jaead) abiladly Adba)l Gl e IS Blats Lad
Which of the following is correct? fena ol e

Polar gases like water vapor behave ng\ Ol @lole eladl LA Jia dpdaal) cliladl ellus
as ideal gases

Gases of larger particles like butane (C4H;) (C4Hig) sad) Jin Lans <Y Glisall iy ahldl el
behave as ideal gases JAL:PN g PO P
Real gases deviate most from ideal gas behavior vie JEL I elsle e BAS Apaall QB o

. Laadiad) 5)lall cilyyag Al hgaall

at high pressures and low temperatures

Ideal gases experience intermolecular attractive Ciatig llaren O Al (558 Lol B iyl
forces, and they attracted, repelled by the walls Led Basasall A ¥l Ohaa aa iliTs
of their containers
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| 24 ‘CHM.S.z.(B.OOZ. 12 Calculate percent by mass of a solution Textbook +Table 3+ Example problem 1 + Practice Problems 308, 309, 310 ‘
24 Jlanall ATEN Agiall Al my CHML5.2.03.002.12 ilagld +1 Jlae + 3 gl + QL i ‘ 348, 349 |
mass of solute e B “
percent by mass = —= —— X 100 100 x = ALIL D) !
mass of solution Jodowgd! ALiS

What is the percent by mass of NaHCO; in a solution
containing 40.0 ¢ of NaHCO; dissolved in 760.0 mL
of water H,0?
( density of water = 1 g /' mL )
A —8.40%
B-6.70 %
C-530%
D- 5.00 %

o g siasdslas 3 NaHCO; - A ag ) dadll o L
¢ HyO W) 52 760.0 mL 8 43 NaHCO;3 = 40.0 g
(lg /mL = ¢l &3S

8.40% - A
6.70% —B
530% -C
5.00% -D

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

100.0 g of water H,0?

$sias Jglaa A NACH puageall 20,60 AL &gt 2l L
*H,0 el % 100.0 g 342 NaCl ;4.0 g e

3.8%

4.0%

3.3%

4.8%
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25 |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 ‘ Textbook + Example problem 2 + Practice Problems ‘ 311,312

25 Sadly alaal) aany il AES | ENpall ellae) e i Ypall Crmy CHM.5.2.03.002.05 Gl +2 Jie + LS i 350, 351

Pied) <%
molarity (M) = moles of solute | _= e BR 2 (M 2y se
. liters of solution  SUL Jolowed) pono~

What is the molarity of a 50.00 mL solution containing Sa w1009 g Jslae (e 50.0 mL a;,‘]'hfy L
10.0 g of table sugar (C,;H,,0,,)? ¢ ( CuH0y) sl
[molﬂr mass of table sugar = 342.3 gl,n‘moll I: 147.3 g{mol= sl €T A gall AEKY :I
0.584 M
200 M
5.84 x 104 M
2.00M
What is the molarity of 2.5 L of a solution containing KBris(5.95¢g) 44 %2 8L daaa Jolae 4 ¥ s L
(5.95 g) of KBr?
( Molar mass of KBr =119 g/mol ) (119 g /' mol = KBr = & sall 4250 )
A- 002M 0.02M-A
B- 0.04M 0.04M-B
C- 005M 0.05M-C
D- 0.08 M 0.08 M-D
What mass of calcium hydroxide Ca(OH), is needed to Jaaadl e CA(OH)) psallSl 2S5 500 AES Lo
produce 1500 mL of a 0.025M solution? 20.025 M 23855 1500 ML aass Jolas
( Molar mass of Ca(OH), = 74.09 g/mol) (Ca(CH), = 74.09 g/mol J 41zl k<))
234¢g
278¢g
1.85¢
317g
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| 26 |CHM‘5.2.()3.002. 16 Perform calculation involving diluting a concentrated solution

Textbook + Figure 9 + Example problem 3+ Practice Problems 314, 315, 316
26 3 Jsbae cpisnl dulia lilee (50 CHML5.2.03.002.16 ks + 7 J2) 43 ek LY s 353, 354
e g : — z '
Dilution Equation MV, =MV, asiy stad
What volume (in mL) of a 2.50 M HCl stock 35501 2,50 MHC] o~ J slaall (mIL) Atady anadi e
solutionis needed to prepare 400.0 mL of a 0.625 M ?0.625 M 3 % HCl 2= 400.0 mL 4o J slae puiand
HCl solution?
A — 800 00— A
BE—- 400 400-B
C— 200 200-C
D- 100 100-D
How do the following NaCl solutions differ from each other, slial JS3ll menge ga LS Lageian: e NaCl oY o alis; i
shown in the figure below (consider volumes are equal)? A sladia o pmall 4 L=l
0.5 M 2M
Solution 2 is diluted from solution 1 1 Jsbaall fpe ibai 2 pladdl
solution 1 has a greater number of moles than 2 2 Jlaall e 8143 e 2o 1 plaall
Solution 1 has a smaller number of moles than 2 2 Jalaall a8 AT ge 22e 1 gl
Solution 1 is more concentrated than solution 2 2 Jalad) a1 58 5 811 Jslaall
33| Page
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How much 1M sodium hydroxide (NaOH), in milliliters, Sl 1M 6 38 5 31 (NAOH) o3 seall 300 5 508 (g a3 oS
is needed to make 500 mL of 0.01M NaQOH? £0.01M NaOH (3= 500 mL sl
50 mL
5mL
0.5mL
500 mL
What volume in milliliters(mL) of a 4.0 M a2 4.0M H,SO4 (4l Jsladdl (L) Aiall paa
H,S0; stock solution is needed to prepare £0.500 M 23S 555 HySO4 o= 500.0 mL 4ess Jslas juaaaldl

500.0 mI, of a 0.500 NI H,SO; solution?

A- 85.6mL 85.6 mL - A
B- 76.5Ml 76.5mL - B
C- 62.5mL 62.5mL-C
D- 46.7mL 46.7mL - D
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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 problem 4 + Practice Problems | 316, 317

27
LSally Cuiall AESy el Ayl ¥l ellac] Sie d¥pall ruay CHM.5.2.03.002.07 il + 4 St SN pai 355

__ moles of solute <1 ©¥goe Sue

lali = = (m) &% ged!
molal ty (m) kg of solvent (KQ) e igd! AliS s
What is the molality (m) of a solution containing 7.10 g Na,50, o= 7.10 g e 5 fas J sladd (m ) 40V 3 e
of Na,S0, dissolved in 500.0 g of water? ®oladl e 500.0 g A 412
(Molar mass of Na,S0,=142 g/mol) (142 g/mol=Na, S0, = il padi 4Z51)
A— 0.500 0.500- A
B- 0.250 0.250-B
C- 0.100 0.100-C
D- 0.050 0.050-D
What is the molality of a solution that contain 3.5 mol L3l KCI (e 3.5 Mol e (gain: Jolae dlVoa e
of KCI dissolved in 1.5 kg of water? feldl e 1.5 kg
1.13m
4.28 m
2.33m
7.78 m
What is the mass in (g) of Na;C'O; ina 0.20 m 0.20 m o35 5 Jslae A (g) 322 2 NayCO, S L
solution dissolved in 750.0 g of water? Solal e 750.0 g 4 4812
( Molar mass of Na,CO; = 106g/mol) (106 g / mol = Na,CO; = 4 sl 4280 )
A- 125 12.5-A
B- 159 159 -B
C- 246 246-C
D- 285 285-D
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28 [CHM.5.2.02.002.03 Explain three factors that affect the rate at which a solid solute dissolves in a liquid while explaining its effect Textbook + Figure 14 322

28 Lol A L)L Lo (Bl 3 dulal) salal b gl (30 Janl b B e 3D -5 CHML5.2.02.002.03 13 JEa + il yal 360

Figure 14 Agitation, surface area, and temperature || as ;35 plal) asliag el =3l oo 35 i 13 _jﬁ.f.Jl u

affect the rate of solvation. obgdd) dc PP
Which of the following is considered the fastest dissolving Sl i alaaid die Al B e Y e L L
when using the same amount of sugar and tea? Tebilly Sl e
Granulated sugar in hot tea while stirring byl o Ll sladl § Gambaall Sl
Granulated sugar in iced tea while stirring el pa mhiall Sl § Osmbaall S0
A sugar cube in iced tea el Sladl § Sl aSis
Granulated sugar in iced tea liall Sladl § smlaall S
Which of the following factors generally increase Olbigd Jaee 53Ly sl IS8 a5 Gl Jalgall (e ()
the rate at which a solid dissolve in a liquid? Pl Bale 8 Lo dulia Bala
i. | Increasing the pressure of the solution Jebadl las 23205
ii. | Shaking or stirring the solution Jsladl ol a3 of =5 i
iii. | Increasing the surface area of the solute G mhas dalae A 5205 | i
iv. | Increasing the temperature of the solvent cpdall 35 a a3 A L) | v
i, ii, and iii only L jij g ciici
i and iii only L jij i
i and ii only L i i
ii, iii and iv only L jv s i ¢ i

36|Page 0554471373



Chemistry_EOT_10 ADV_paiia jdle &l Juadll Js
26/25_ (ol ) alad)

29 |CHM.5.2.02.002.04 Interpret temperature — solubility graph for solids Textbook + Figure 16 + Table 4 l 324
29 iglall slsall 5l donys = gl Il peeyl iy CHM.5.2.02.002.04] 4 Jpall + 15 JEAN + SRl el 361, 362

Solubilities as a Function
of Temperature

cSE8EAEE2888

@

Nadl
Ko,

I e
LT~ | Ce,(50,),

S

0 10 20 30 40 50 60 7O BO 90100
Temperature {*C)

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

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

MacCl has the highest increase in solubility with increasing temperature

KCIO; solubility decreases as temperature increases

Ce;(S0,); solubility increases rapidly as temperature increases

Using the graph below, which of the following statements is correct?

Piaaa 4000 Slleall s .‘gl- walial hij_-n” "._..Jj'l ‘,L'I_L'\l.a.l_y

100
a0
;1]
mn
60

S0
an
an
20
o

asiadl
(g ol e F100g HO)

m!
[T ke |
| -
= e
1
[ 1] T o
N T o0,

o t
0 1020 30 40 50 60 T0 B0 0100

Byl sy 1°C)

10°C se H,O 100 g JS 64 g gels CaCl, dusl

Elhadl das dali) ae Awdldll 6 52l el 41 NaCl

Bhadl dae Cumiyl Le 13 amias KCIO; aui

Ehall da,s £l 2ie deew dap Cep(50,); Al

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

Salubilities as a Function
% o of Temperature
20 Cacl,
g w| | f
& Om / - 4
5
= 60 fr] 4 {
i : —“E'_.--—""ff
m @ =] /.-"/
E 30 - M. f'I ’J
= - T Tc"?]‘
% 10 é -ic.?ﬁq‘}! -
W : T :

o
0 1020 30 40 30 &0 TO BD 90 100

Temperature (*C)

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

increase?
a Ce(50,)s
b. NaCl
c Kl
d. Call;
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30

CHM.5.2.02.002.03 Explain three factors that affect the rate at which a solid solute dissolves in a liquid while explaining its effect

Textbook + Figure 17

30

s A 1l e (Bl Al B3l i g5 (g3 Jomall e 35 el 8308 =y CHM.5.2.02.002.03

323,324,325

16 JEl + sl 360, 361. 362 ‘

|

Gypsum is an ionic compound, thoughit is insoluble in
water. What explains that?
A — Theattraction forces between the ions in gypsum
are very weak
B — The attraction 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 forees

between gypsumions

el g ARl i S e el

Tl el ¢ ) s

(i A ol i (vt 5 i A

eadag el Sligd el 58 B

26 sl sl C

S el S g elall il e Seesdladll 54D
! lgadmay § ) Sl il g 6

During the solvation process of a solid 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"

< ghdll el s e A dlua Bl A3 Adee JHA

?3\_;1;:.35..'\_;‘& o sl w:_'n:._. __;_i e 3l jll
_hiilll "n_ A
Mii"3"_B

AL S s
R LRS- T

Separation of the solute particles 1

sl Ledaay 5 ldadl Sl Jualll

Moving of the solvent particles apart

andl Ly fo addl Slepas 2013

Mixing of the solute and solvent particles

Pl Dieen pe il Dlepes Ll

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 bl o g sall 2358 oy

Lmge Slsl (g W ppageall 2pglSy bl el
A

i e pgiiseall 25l

e e azageall 2y5lSg LB el

Anitye o)lgeail An 2 ppigeal) 2yplS
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Sucrose dissolves in water because .................. e O s olall g Sl g
Water and sucrose are polar molecular compounds Ak i Sl g Sudly clall
Water is polar, while sucrose is nonpolar ot et e oSd) bai ¢ ok plall
Water is an ionic compound and sucrose is a molecular compound e e jSudly Jsl e clall
Water is a molecule and sucrose is an ionic compound ggﬂi Ce 5 Sdly Juia (S oLl

Why sucrose dissolves in water while oil does not form Colll au Y glae 3l 58 Y L ol & Ja Sl sy 1AL

a solution with water?

Because sucrose molecules are nonpolar while oil molecules are polar Gakad o 3 lapen L Al e 5 Sl ilepen oY
Because oil molecules form hydrogen bonds with water molecules L) ilarn e Ta g puaa il 55 (688 3 Silara Y
Because oil molecules form hydrogen bonds with water molecules sldl Clasan aoe Gabia g s Jad g (56808 2 a5
Because sucrose molecules are polar while oil molecules are nonpolar Tkl e ol e Ly Akl 5 Sl Slaa Y
What explains the solubility of sucrose in water? Tolall G (Bl i) s Saadl ligd e 31 L
A — Sucrose molecules are polar and contain several O-H b, o ggiady dphd jy Sl Sl e — A

O-H bonds dghd e g Sl Sl — B
B — Sucrose molecules are nonpolar 3 S 5e Sl - C
C — Sucrose is an ionic compound sl lpdans a5 Sl Gl e G il 58 - D
D - The attraction forces among sucrose molecules are | elall il ja g 55 )Sudl Sl o (w3l (6 6 e (g

stronger than the attraction forces between sucrose

molecules and water molecules
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Which of the following does Not cause Casall (398 Jlaall 3 )bl 2 gaa o ¥ L Les g
crystallization in a supersaturated solution?

Leave the solution to cool slowly a2 n Jdaal & yi
Add a tiny amount of solute Gl e B piaa adal ALl
Stirring or tapping the container ele gl e 5kl g @l el
Scratch the inside of the container ele gl (e Aalall ¢ jall S0a
What happens when the rate of solvation equals the rate of D Ao s ae Slsdll Ao e (5 gl Ledie e 13
crystallization in a certain solution as shown in the figure Soliol JSAN 3 Heday LS (ane Jslas
below?
A — The amount of dissolved solute decreases AN QI S JB - A
B — The amount of dissolved solute does not change ASal Gl S ey — B
C — The amount of dissolved solute increases A Q) A Ma - C

D — The solution remains unsaturated paie i Jeladl Jiy — D
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