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26[25_‘;~HU-1-“ fiL‘l-“
1 |CHM.5.3.01.011.01 Define stoichiometry Textbook 209
1 Ahpadl dia pggia iing CHM.5.3.01.011.01 S ol 236
Which of the following is the correct definition of Stoichiometry? el Slibuall myaall Cay paill o L Las g
It is the mass by grams of one mole of any pure substance il ealc ;__-.-'ﬂ Slalally 2algll Jgall 35S a
It is the percent by mass of each element in a compound la S0 A semie JSIABSH Caeny dugial) duucill o
It is the study of quantitative relationships between Aaaiiucal) Ao lial) Faall O AaaSl SR Al A

the amounts of reactants used and amounts of products
formed by a chemical reaction

Fuas el B e L3Sl ity

It is a ratio between the numbers of moles of any two Mgall pa ol h_-,;i ey dael fy dad A

f the substances in a balanced chemical tion
of the subs es in a balanced ical equati Ligjoe BoasS Wlan 3

Stoichiometry is based on the law of .... SRRRIPAT ¢\ IO v e, B | R | I\ N |
Constant mole ratios a5l gl Caal O
Avogadro’s constant 1y yolangdl sl '®)
Conservation of energy TIRBTN 0O
Conservation of mass TN TR ®)

1|]Page 0554471373
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‘ 2 :’.:r::;-::il-liltil’llﬂi 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
| F. (Raall lamyy iiajadly ) AL Sy ZRCH, il un e Ay e A Alla. i CHMLUS.3.01.011.03 Silipgdsd +] Joa+ |yl # 080 al 237, 238. 239
In the reaction below. Which of the following is correct? trena Sl Laa gl Lol Jelid 3
o)
Nztg} +3H2{g} L _NHg{g}

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

The sum of the masses of reactants equals 34.062 g 34.062 g 5l e lidl IS £ pana

The sum of the masses of reactants is smaller 2l IS fgana (ja sl Ce i)l S §3ana

than the sum of the masses of products

A decrease in mass lakes place during the reaction Jelall el A< o el Sy
The sum of the masses of products equals 28.014 g 28.014 g ssls olsll (IS foana
In the reaction below. Which of the following is correct? *rasa vsL. s (gl Lolial el >

HCl(aq) + KOH(aq) — KCl(aq) + H,O(D

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 SOelnidl JS £ gana
The sum of the masses of products equals 92.466 g 92.466 g 55l =5l S fhana
The sum of the masses of reactants is smaller 2ilgill S paana (o aaal COlelBdl IS £ aaa

than the sum of the masses of producls

A decrease in mass lakes place during the reaction Jelall ol BN 3 el Siaay

2|Page 0554471373
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s i) e Bk J Alsiie Bole lpe 330 o Bikgtad kD e ALYl Aok e o Aot Bsa Sllgn e wicay CHIMLS.3.01.012.02 il 42 e + D i 241, 242, 243
How many moles of hydrogen (H,) would be produced if o 0.0400 mol Jelas 131 (Hy) cngy-ud) o s Yge oS
only 0.0400 mol of potassium (K) were used? $(K) pgasslGgdl
2K(s) + 2H,0(l) — 2KOH(aq) + H,(g)
A 0.0200 mol H,
B 0.0400 mol H,
E 0.0100 mol H,
D 0.0800 mol H,
How many moles of H,SO, are produced from 12.5 moles
50 §(S0,) (30 12.5 mol Jelis 131 ( H,50,) (3o i Yga oS
250, (g) + O, (g) + 2H,0O (1) — 2H,504 (aq)
A 12.5 mol H,SO,
B 6.25 mol H,50,
C 25 mol H,S0,
D 1.25 mol H,S0,
How many moles of O, are needed to react with 12.5 § 503 iy 12.5 mol e e Liall ugllal] O g 34 oS
moles of SO,?
250, (g) + 0O, (g) + 2H,0 (1) = 2H,S0, (aq)
A 6.25 mol O,
B 2.5mol O,
C 10 mol O,
D 4 mol O,
Calculate the moles of CS; produced when 1.50 mol S; is
-, Sg oo 1.5 mol alusiw! wis 43Ul €S, S¥gs e s
2CH4+ 5S¢ — 2CS5 +4H,S5
A 1.50 mol CS,
B 0.19 mol CS,
C 12 mol CS,
D 3 mol CS,

3|Page 0554471373
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CHM.5.3.01.012.01 List the steps included in stoichiometric calculations

Textbook + Problem-Solving Strategy

Al Silleadl b da el igleidl 2y CHM.5.3.01.012.01 e e S 241, 242

Writing the unit of the given substance

Writing the mole ratios

What is the first step in solving stoichiometry problems?

Writing the balanced chemical equation

Writing the unit of the unknown substance

fAdasll clbuad) s Ja A I V) 5 ghdll L
Uy el Gl Dnd X O
Ayl e sldlsa, U2 O

fasdl Sl 528y 8 O

Y oaalags O

.

the arrow with the letter C in the

What is the correct conversion factor for describing

sl Cia o) mall gy gl Jalaa La

chart below ? oliol Jaladall 8 C ajad) Jasy (53

B!

A - Mass of unknown substance
B | D
4 ” -
A 4 A6
- .
- e
Moiles of grven substance Moles of urdnown witance
ad g gal) Asiliassl) ddalaal) A. Balanced chemical equation
4 gal) Aligl) B. molar mass
4] gal) ALiSl) L glia C. Inverse Molar mass
dl gal) canudl) D. Mole ratio

In the following equation, which mole ratio to be

used to convert from moles of (). to moles of ("().?

5mol O,

5 mol CO,

0:Npe 26 o Jipail p335ll Jalald) Lo (200 Alsladd) 3

CsHypz gy ~ 80; (g — 6H;0 o + 5CO;

8 mol O, 5 mol CO,

1 mol CO,

4|Page

8 mol 0,

6 mol CO, 6 mol O,
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the arrow with the letter ? in the chart below ?

What is the correct conversion factor for describing

olisl laladall 3 ? Gajal) Jasy (53

e

Sk
{:' \-(xg |
'\":__ {
w. .

ddg, a2 33ls Vs

A | No direct conversion OIS ESNETR |
B | 1 mol/number of grams Sslolyzedl sae/Jga 1
C | Number of grams/1 mol Jge I/lelyzedl sue
D | Moles of unknown / moles of given 489 ,all Bolll ¥ ga/dgemell U1 ¥g0
What is the correct conversion factor for describing sl Caa ol maaiall (s g2l Jalas La
the arrow with the letter ? in the chart below ? Solial abadall & ? el Jasy g3
A i "E
_:,r" f | ' |'j \
idy e ,-.;E;.f,_. 3y ae i 3sla ¥
A | No direct conversion silia Jigoes umgs Y
B | 1 mol/number of grams Slalyzdl sue/Jge 1
C | Number of grams/1 mol Jge I/Slelyzdl sue
D | Moles of unknown / moles of given dd9,all 3ol o¥ga/dlg bl 5oLl =Yg
What is the correct conversion factor for describing gl Caa ol s all (b g2l Jalas L
the arrow with the letter ? in the chart below ? Glial ahadall 3 ? Gajall Jasy 63
p—
(S
a8y .as #:.';F;:-_-L- Ty [
i‘:,,.-.. o dala e al2S
A | No direct conversion b Jigmiasgs ¥
B | 1 mol/number of grams Slalyzdl sue/Jge 1
C | Number of grams/1 mol Jge 1/lelyzedl sue
D | Moles of unknown / moles of given dd9,all 3oLl o¥ga/ddg bl Bolll ¥ gse

5|Page
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‘ 5 CHM.5.3.01.012.03 Calculate the mass of & reactant or a product given the number of moles of another reactant or product and vice versa Texthook + Example problem 3 + Practice Problems 218

‘ 5 eally il Aatie Bobe o) el doke Sifpe 2x e g clild e alieYl dadli ihe o el dole A0S ay; CHM.5.3.01.012.03 Slhgll + 3 ot AN 244

Titanium tetrachloride (TiCly) is extracted from (TIO2) asxliahl 2usl e 7 aiees (TICly) asalidll oylS adly
litanium oxide (TiO;) using chlorine and coke Jelill &uyy pumall Cl; jle AES ale Pl S aady o0 Llaaslds
(carbon). Whal mass of Cl, gas is needed lo reacl 'TIO; (12 3.735 mol x.

with 3.75 mol of TiO,?

= i | il
Molar Mass of Cl, = 70.9 g/mol 70.9 g/mol = Cl; i sl abs)

TiO02(s) + C(s) + 2Cla(g) — TiCly(s) + COAg)

332 ¢

266 g

How many moles of carbon dioxide CO; will be produced S5 13} €Oy (9 S) aSl 36 (0 it Yga oS
if 100.0 g of potassium hydrogen carbonate KHCO3 have ¢ KHCO3 duiing sigll agsudisd) ciligssS 50 100.0 g
decomposed?

2KHCO3 (5) — K2CO3(5) + COz (g + H20 g

(Molar Mass of KHCO3 = 100 g/mol) (100 g/mol = KHCO3 aJ3all aliSJ1)
0.5 mol O

1 mol O

0.25 mol O

2 mol O

6|Page 0554471373
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6 |CHM.5.3.01.012.04 Calculate the mass of a reactant or a8 product given the mass of another reactant or product Textbook + Example problem 4 + Practice Problems 219, 220
& i) Aadie ala o dlelin Bole ABE 2 e Bddal Sl e AlieWl dadll Bda o) dleliie 5o UK L CHMLS.3.01.012.04 FFIREED B R . e 245
What is the mass of carbon dioxide CO, produced 250 g Jel& (o 25 AN CO; (s Sl 281 b S L
from the reaction of 250 g of calcium carbonale ¢CaCO0y pyudlSl Ciliga S e
CaCO0;?
CaCO4(s) + 2HCIKaq) — CaCly(aq) + H,0() + CO5(g)
Molar Mass CaCO; = 100 g/mol 100 g/mol = CaCO; sl aksl
Molar Mass CO, = 44.0 g/mol 44.0 g/mol = CO, a4l ksl
One of the reactions used to inflate automobile air bags involves yacady a8 Ayl el il Zaadnel) edlelall aa
sodium azide (NaNi). What is the mass of N, produced from the .(NaN) s 4al byl
decomposition of 195 g of NaNs? ¥ NaN; 5« 195 g dS& e aaslll N, Alis Al
2NaNs(s) — 2Na(s) + 3Nz(g)
N; gas
Molar mass: 24 a A1
NaN; = 65 g/mol 65 g/mol = NaN;
N; =28 gfmcrl 28 gjmnl = N;

56.0 g
112.0¢g
126.0 g

25.0g

7|Page 0554471373



daaa (Gl / IR
26/25 (ol jal) aladl

Chemistry EOT 10 ADV_paiia ydle &JU Juaidl) JSia

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 dleliiad) dyad Slepa cllaleia e AdeVl b el Jol 4 el JeliGally ol Jeliadl siay CHM.5.3.01.013.03

5 JEA0 4 AED sl 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, is consumed first in the reaction

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

X yuainll Jia olE) 3 Cilasall
Y yeaiall B glpadll glgall
?ﬁh—ﬂi‘hlﬂﬁl

0!0 0!0

X, o2 daall Jelaio)!
Y; 9 duxall Jelaial!
Jeladdl § Yol X, Idgia! @i

S A6 Jelad g §
delaze ALY, (e

What is the limiting reactant in the figure shown below?

Hydrogen molecules
Ammonia molecules

No limiting reactant

Nitrogen molecules

Talial g gall JEI B aaalll Jollial) La

Before Reaction After Reaction
rf’
' +
r{) & e & ©
Thwe wiager molecibe Torve Sptger mobes dey Tae svrors modecude R L ¥
(um Seroges some) {ra byproger stom) e FATOIN sty s Myroces storen ] (s eoge som)
rafe e BN s Sl UK Wpad o Sluir g el e Olpe
L ais TS Coer) (v aried S35 C) BT Med Sy Cas (nwyAs OGS (caraie <00 o)

e e S e

el S

dite Jo '\l 20 g Y

Q0|00

oy Sl Sy e
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26/25_ ol o)
GHM. 5.3.01.01 3.04 identify limiting reaciant and excess reactant in a8 chemical reaction given the number of moles of reactants Textbook + Example problem 5 + Practice Problems 222,223,224, 225
PR | _"-,‘:- -._";_!..n. L ‘_'..i:.- ..:.-L:H:.-"‘I'_l | H.--_n.l:ls ,_.E-..l:l 4__'] _'_....uj_';' I'_‘.J:I.ﬁ::lj Ahsall _:‘-J:u: _'l._ CHM._’\._:”I_[]I“.I.]-I -—jﬁ-l- "'"-| ._:-'-.'-" i --.—:-::l.:I o :-i“ :4':;' :f"“ lil.

Sodium Na and iron (lll)oxide Fe,04 reacts

alslaall ,j-ilj FE;ﬂ; (lll)--".-!-l-"'-jq --7':."'-'5ll1 g Na ?.!i""-’""ll Lk':"ﬁ-"

according to the following balance chemical
equation:

If 4.35 mol of Na and 0.63 mol of Fe;05 are used
in the reaction
Which of the following is the limiting reactant?

Fe,0;
Na
NE}G

Fe

GNQ(E] + FeEOB{S] = BN[IEO(S) 5 3 2F€{5}

s Fe;0;5 = 0.63 mol 2= Na = 4.35 mol il 13

R el P EPR PR PR EPELY |

Jeladl
Cazaall Jolidall ga L Laa gl

O
O
O

O

In the following reaction, if we use 10 moles of aluminum
(Al) and 10 moles of oxygen (0,), what is the limiting

reactant?

109 Al p gl ¥ 0 Jgwo 10 Lionsiad 13) JLI| Jelasll §
Sauzell Jelaill e .0, cnzewsSY e Jss

4Al(3) - i 302(9) —? 2A1203(5)

Al

O,

Al,O,

In the following reaction, if we use 150 moles of methane CHa g CHy 0Ll (3o Jgo 150 L 13) ¢ JWI Jelaz)l @

and 500 moles of oxygen O,, what is the limiting reactant?

Sadzall Jelazall Lo ¢0; camuwSY 50 Jgo 500

CHy(g) + 20;(g) = COy(g) + 2H,0(g)

Molar Masses:
Molar Mass of CHs = 16 g/mol
Molar Mass of 0, = 32 g/mol

9|Page

1d gall ALSTI

0, SN dJgall 2SI = 32 g/mol
CHs 0liaall ddga)l 2SI = 16 g/mol
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g |CHM.5.3.01.013.05 Identify limiting reactant and excess reactan! in a chemical reaction given the mass of reactants Textbook + Example problem 5 + Practice Problems 224,225
9 elinad dgad B e Aol Lo Sya el b il Selinaly siad Jelisd g CHM.S.3.01.013.05 il 45 e 4 A i 250. 251

In the following reaction, if we use 100 g of sodium Na and Na agsguall e 100 g Lieassud il . S Jelad 3
100 g of iron (lIl) oxide (Fe,0,), what is the limiting reactant? aaaall Jelisal Las Fe,0; (1I1) 22al) 281 50100 g

6Na(,) + Fe;03) — 3Na,0, + 2Fe

Molar Mass: 14 gall ALzSUI
Na = 23 g/mol 23 g/mol = Na
Fe;03 = 160 g/mol 160 g/mol =Fe.0:

Na O

Fe O

Fe,03 O

e

¥
e W

A1 L . ‘rl.lr"
g - L

l-‘.. ¥
i P N = B L F
g o '|-.—'-.'I'.".':'|'|.—'|.'I.I1l‘ "a';.||- i = ]
- -
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26/25_ ) ) o
CHM.5.3.01.013.08 Calculate the mass of product{s) produced in a chemical reaction given a particulate diagram, mass ar mole of the
10 Textbook + Example problem 5 + Practice Problems 224,225
reactants
‘ 10 ‘ el dpadl Siye 32 o NS 5 gl Sl Dla e e S el b ey 5 ) (pohyd) pol AES ey CHM.5.3.01.013.08 Skl 3 Jhis + AED e 250, 231

The reaction between solid sodium and iron(lll) oxide Adis panas (1) agaadl sy el 200 gl s o ) P

is one in a series of reacltions that inflates an

Plad) B olpgll a8 28 ) g8 Al SOl Ls

automobile airbag: If 200.0 g of Na and 200.0 g

i 3 Fe,0; 50200 g s Na ;s 200.0 g Lo 13

of Fe,O; are used in this reaction. What is the

Cralal) waliall auall ALS W .ol
mass of solid iron produced?
ﬁNﬂ(g} * FE;Gg{;I > BNﬂ;gO{s] +2FE‘(5]
Na = 23.00 g/mol | Fe = 56.00 g/mol | Fe,O; = 160 g/mol

162.0 g

75.00 g

140.0 g

81.00 g
Carbon dioxide CO, reacls wilh waler H;0 in Jidl e A H0 ¢l 4 COy (Sl 28! o Jeliy
photosynthesis reaction in green plants to produce (CeH1206) 5Ssiall #8Y ¢hpaaldl SULAN 3 Sl

glucose (CgH,20¢) and oxygen as shown in the

a plant has 66 g of CO, and 72 g of H,0.

What is the mass of glucose produced?

+olial Alaladd) Cpa :....ul:l LS M\J

equation below. 600:{91 + 6H:0 (1) — CﬁHlloﬁ () T 602 (9)

H0 5729 sCO; 5. 66 g o il gias

£ 59Salad) o gl ALS L

CeéH120s = 180.18 g/mol | CO, = 44.0 g/mol

H,0 - 18.02 g/mol

270 g 90 g

11| Page

135g

45 g
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11 |CHM.5.3.01.013.13 Define the perceni yield of a chemical reaction Textbook + Figure 8 227,228
11 e Sl el 398 all daghall 3l ijny CHM.5.3.01.013.13 B AN+ N 253, 254

-

T . 2

e e, S
N
=

vy e

o
.
ru J

-

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.

309! cilamy Buarli LY uaas g cawlg)d!

Do chemical reactions always produce the calculated ) (pe A gusell deSdl sl AsleasSdl e Lazl] E"& Ja
amount of product according to the balanced equation? Seg ek ! AoleasSIl dalaol) Ladg
A | Yes, they always produce the calculated amount. gzl 4SSl E“j ¢l
No, most reactions never succeed in producing the predicted 3
B Aadgill 4eSl 2ais ¥ e il laas oY
amount.
Sometimes, but only in rare cases. Ladd 8,0l ¥ (3 S Ll
D | Onlyif the reactants are pure. s delazll slgll co® 13) azs
Which of the following is a reason why reactions might oo dndgil| eIl cMelan]) 2 L) aal Ui Jy (b Les f;i
not yield the expected amount of product? il
Reactants and products might adhere to the surfaces of their ) F
A containers. ARl g guei
B | Products other than the intended ones might be formed. Bageaill milgll s 5y ailes (05805 ud
c Solid products can be left behind on filter paper or lost in the L3l uaal of zedopidl 359 de Cliall 25U o e 3o AT U8
purificatinn process. Auasall Adee
D | All the above Ges Lo apa>
What is the theoretical yield in a chemical reaction? T SleasSIl Jelasll § glaill ags,dl ga Lo

12|Page 0554471373
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The maximum amount of product that can be produced from oo s 4eS (0 Lpke Jguasdl S bl e 4sS oadl
A a given amount of reactant e Lazll
The amount of product produced when the experiment is
B Lyl ol ya | ane 2598l mlidl AeS
performed ' -
C | The ratio of actual yield to theoretical yield Sl a9, L) ) dasll 5o, L) Ay
D | The efficiency of the reaction Jelazll 3:188
What is the actual yield in a chemical reaction? ¢ obeesdl Jeladd) 3 daddl 595,d1 52 Lo
The maximum amount of product that can be produced from O Asrs S o0 Lpke Jguazdl Sy bl (e 1eS qadl
G a given amount of reactant <Me Lazll
The amount of product produced when the experimentis
B a2l oy dic 2568l 3l 2SS
performed
The ratio of actual yield to theoretical yield Saidl aga, ) ) (Jasdl sea Al dpud
D | The efficiency of the reaction Jelazll 3188
What is the percent yield in a chemical reaction? T oleeasdl Jeladdl 9 ga ped] dugil | sl 2 Lo
The maximum amount of product that can be produced from 3 Aigre 4aS 0 Lde Jguazdl Sy il (e 4eS (g8
A a given amount of reactant e Lazll
The amount of product produced when the experiment is
B Lyt ¢y ] die d5gSall sl 4eS
performed ' =
The ratio of actual yield to theoretical yield expressed as a
C Asghe Aud y340 3 Sl 592, L) ) (Aaall sga,dl A
percent.
D [ The efficiency of the reaction Jelazhl 3.1a8
What is the formula for percent yield? S293pel] gill dpudll lus dae (2 Lo
A | percentyield = (actual yield / theoretical yield) x 100 100 x (glaudl 390,l1 / Jaadl 39, L) = 595 ald &gall duudll
B | percent yield = (theoretical yield / actual yield) x 100 100 x (Axadl 595,11/ gylasdl 393, 11) = 390 el gl 2l
C | percent yield = (actual yield + theoretical yield) x 100 100 x (glaill 290,11 + Jaall 595,L1) = 395,018 @ugsll & il
D | percentyield = (actual yield - theoretical yield) x 100 100 x (gylasdl 5ga,Ll - Jaall 395, L1) = 595 y0ll Asgill dpuill
12 |CHM.5.3.01.013.11 Distinguish between theoretical yield and actal yield in stoichiomtric caiculations T — 227,228,229
13 |CHM.5.3.01.013.14 Calculate percent yield and theoretical in & chemical reaction Textbook + Example problem 6 + Practice Problems 227,228, 229

13| Page
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12 RIS a3 il 3g3paly il 3p2)a0 iy CHML5.3.01.013.11 il + 6 Jou + Dyl 253, 254, 255
3 SgasS Jelil 343yl Aagiall Said sy CHM.5.3.01.013.14 il + 6 Joa + S 253, 254, 255

14| Page

Magnesium reacts with oxygen in a synthesis reaction  :3Jull Asladll Bda 14 Jelii A oSV as pgsaiaal) Jelii
as the following equation: If 1.75 mol of Magnesium  $ 50 Jga,all L . Mg Laind! 556 1.78 mol Llaassl 510

Mg is used. What is theoretical yield?

Molar Mass of MgO - 40.3 g/mol MgO - 40.3 g/mol _J &l at<l)

70.5 g

Zinc reacls with iodine in a synthesis reaction rA Ul Ableall ke (40sS5 Jelin 3 2adl aa Gaes)ladl Jeliny
as the following equation: If 3.50 mol of Zinc $ kil 3903a0) L. Zn Cuajladl (e 3.50 mol Llaasdl 5 1)

Is used. Whalt is theoretical yield?

Zn(g] + lg{;l > anztg}

Molar Mass of Znl, - 319 g/mol Znl;, - 319 g/mol 1 &l gall Ak

228 g
2234 g

889 g

1117 g

0554471373
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When copper wire is placed into a silver nitrate . ANO; Al Sl Jelaa 3 Gulas Slo A Lexic
solution AgNOg,silver cryslals and copper(ll) nitrate

Cu(NO;), (Il) Wadll Slas iadl o o
Cu(NO,), solution form. If 20.0 g of copper, and (NOs); () ool St Jsaas sk IS

56.1 g of Cu(NO;), formed. 0 56.1 g =55 ¢ uladll 50 20.0 g plaacld 513
What is the percent yield? Tagd el duglal) 40 Lad .Cu(NO;),

Cug) + 2ANO3q) —> CU(NOs)zaq) + 2Agy)

Molar Mass of Cu = 63.5 g/mol Cu = 63.5 g/mol el kLl

Molar Mass of Cu(NOy); = 187.5 g/mol CU(NOy); - 187.5 g/mol I iy it

93.5 %

89.5 %

95.0 %

87.6 %
Solid calcium hydroxide decomposes by heat inlo haall 2 d€l sl ) 5)hall Glaall pundiSH 208y o 2SS
solid calcium oxide and water vapor as in the equation 4 59.2g Hladcd S0 bl dsladd o S el i,
below. If 59.2 g of Ca(OH), is used al the beginning . Ca0 2 40.32 g =3 S=\a) Gy 2 Ca(OR),
of the reaction and 40.32 g of CaO is produced, what g0 pall Lgiall ol Lad

is the percent yield?
Ca(OH),(s) = CaO(s) + H;0(g)

Molar Mass of Ca(OH), = 74.0 g/mol Ca(OH); = 74.0 g/mol _J &gl ax<)
Molar Mass of CaO = 56.0 g/mol CaO - 56.0 g/mol I &yl ansll
86.5 %
93.6%
90.0 %
75.0%
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‘ 14 |CHM.5.2.00.001.02 List the five assumplions of the Kinetic Molecular Theory Textbook + Figure 2 237, 238
\ 14 Ll 35l kil Ll e i 35ay CHML5.2.01.001.02 2 30+ N a 270, 271
Which is NOT an assumption of the kinetic—-molecular theory? Ll AS,all A plail Lol gl Cangd 4350 jlall )

All the gas particles in a sample have the same velocity. oyl i e die A Gl Sl (8]
A gas particle is not significantly attracted or repelled by other gas particles. s xa Al Cilass il o ilam Y
Collisions between gas particles are elastic. Lipa Gl Clasa g aaleadll 6
All gases at a given temperature have the same average kinetic energy. AS el Alall Jaos e | sedi disas §ylpa da g u.l lall s
Which of the following statements is True? Phaana L) cilall g
Particles of a gas collide with each other and with the walls of sy plogl e may  eadl lgdans e ailad Sl Silea
their container, these collisions are inelastic. Lipe wi Silesloall
Particles of a gas collide with their container only i glegll jlaas alal Glall Slews
Particles of a gas never collide pilan Y Glall Cilass
Particles of a gas collide with each other and with the walls slegll (Ja ey (vanill lgdans e aileal Jlall Silasen
of their container, these collisions are elastic. L pa slasloanll alag

In the Kinetic-molecular theory which of the following terms _ o ;- - . _
obie A AU Silallaadl e g) Aiall Sl jls 8

faalall e diel Solaseall A5 ) ALk Lo sial

is a measure of the average kinetic energy of the particles

in a sample of matter?

Volume f-%ﬂ"

Temperature 5 adl da yo
Mass <)
Density aalisl)
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CHM. 5. 2.01.003.05 Use the mathematical formula of Graham's law of effusion fo calculate the relative rates of effuston of different gases

15 Textbook + Figure 3 + Example problem 1 + Practice Problems 240, 241
and thelr maolar masses

15 Al el GESy Al Al | A Al S el send GRS i e gkl el ) Riseall paiiny CHM.S.2.01.003.05 ikl +] Jha + 3 KN+ KD 112,273
Faur identical balloons were filled with different gases o the same volume, diliag GE e ppadl ey jle 2 dllaie STy as i
Which balloon does the gas effuse the fastest from it? OF pul K e JaD 3Rt 5

134 11 28

CO;
CCl;
N2
Cls
Neon (Ne) has a molar mass of 20.0 g/mol; A (g el 20K 5lag <20.0 g/mol dadge BS Al fjpnll 5l
and Hydrogen Chloride (HCI) has a molar mass of 36.5 g/mol. .36.5 g/mol a4 aks
What is the ratio of their diffusion rates? o)l Clame Al 4 L

135

1.83
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An unknown gas diffuses 1.25 times faster than N2O4 Je (e e 1.25 gl i Jpgaa S
N-.O, gas. What is the molar mass of unknown gas? T lsgaall jlall Al AkSl L
(molar mass of carbon dioxide gas N,O,= 92.0 g/mol) (92.0 g/mol = NyO, (98I Sl b 5l Al gall ALSI)
36.2 g/mol O
58.9 g/mol O
7.7 g/mol O
18.6 g/mol 2
What is the ratio of diffusion rate for nitrogen N, Gyl ans) Sl Np O sl HLER Jaes 3o e
and sulfur trioxide SO,? tS0;
Gas jlal Molecular mass 4dgall k<l
SO, 80 g/mol
N, 28 g/ mol

1.7
0.60
2.4
0.30
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26/25_ (ol oa)
16 |CHM.5.2.00.084.01 Identify the most commonly used units for pressure while converting among units of pressure Textbook + Table 1 + Figures 5, & 242,243, 244
16 s L Jagadl bl Ll g L) Y1 dmiall iy 5y CHMLS.2.01.004.01 6y 5 JE # 1 Jesad + KD 274, 275

dadal) Qlaorg O ylae 1 Jgasd

Table 1 Comparison of Pressure Units

& i 2aal!
: : “1atm J
Number Equivalent to | Number Equivalent to

1atm 1kPa —~ 1013 kPa (kPa) JlSbsls

Kilopascal (kPa) 101.3 kPa _ — 0.009869 atm - (atm) ypo dai

Atmosphere (atm) | — | 0.009869 atm 7.501 mmHg 760 mmHg (mmHG) 55 -l
Millimeters of mercury (mmHg) 760 mmHg 7.501 mmHg 7.501 torr 760 torr (torr) ;s

: = #

Torr 760 torr 7.501 torr T
| . . o o 2
Pounds per square inch (psi or Ib/in?) 14.7 psi 0.145 psi G:5%2 pst el (psi or Ib/in?)
Bar 1.01 bar 0.01 bar 0.01 bar 1.01 bar (bar) L

The weather report includes a reading of | » « gl badllsel 34,0l Jl gl & Heal
atmospheric pressure, is 0.95 atm mmHQ s2a g Jaaall 13 o2 e 0.95 atm
express for this pressure by mmHg unit
a- 722 mmHg
b - 760 mmHg
¢ - 101.3 mmHg
d -1 mmHg
The weather report includes a reading of | &+ gl baallsel 340l J a1 3 & el
atmospheric pressure, is 0.95 atm kPa saa g Laall 13 e e 0.95 atm
express for this pressure by kPa unit
a-760 kPa
b-101.3 kPa
c-96.2 kPa
d-1 kPa
The weather report includes a reading of | & « gl aall el a0l Jla¥l i Heal .
atmospheric pressure, is 0.95 atm tOrr s2a y Jaacall 134 e 5= 0.05 atm
express for this pressure by torr unit |
a-— 722 torr
b - 760 mmHg
c-101.3 mmHg
d - 1 mmHg
The weather report includes a reading of | A « sl baallsel A4 0l J @Y i Hadal
atmospheric pressure, is 96.2 kPa atm s2a g haall s e ;= 96.2 kPa
express for this pressure by atm unit
a-0.95atm
b - 760 atm
c-101.3 atm
d-1atm

Which of the following is correct about ¢ hadall (b Slaa g Sl Lad e Sl Laa g
 pressure units

a-1atm =1 mmHg

b-1atm=1KkPa

c—-1atm = 101.3 torr

d-1 atm = 760 torr

Which of the following is correct about ? haall Gl Sl g Blads Lad paana U Laa
pressure units

a-1atm =760 mmHg = 1 torr

b-1atm=101.3 kPa = 760 torr

c¢—1atm = 101.3 torr = 1 mmHg

d-1 atm = 760 torr = 1 kPa
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. ik e o Jal Gty oIS 5 S0
AWl gy ol e Wy e
S Lle i .j!-"."JI
Pressure exerted )

by mercury column

Atmospheric
pressure

760 mm |

Figure 5 Tormicelli was the first to design
equipment to show that the almosphere
exerted pressure,

Vacuum
—— Closed

‘ end

.

-
L —

Difference

_ Gas
4 ) 4
Before gas is released into the After gas is released into the o U JSs Gle capa¥1 3l 33Us) s
I e A=
U-tube, the mercury is at the U-tube, the heights in the two ) f"ﬂ “—"“J"f"“"’"h“' L"l'”?,““‘ U S Lo sl o S g3la) o of b
same height in each arm. arms are no longer equal. P AN R et e &&f:f ,: PR uS 2 15,91 a o2 0 ey

Saia SV D eV e A0 e gilall miaall Gasll L

What is the correct order for the following manometers from
$(Pgasse) o 35 el 3 Sgmgall jlall Jaial

the highest to lowest gas pressure for the gas in the flask

marked as Pgs?

St b $3r his
A B | c
|
pe— i ¥ — —
/7 / /N
e = P P_ |
\_ E y, at x“m__';,x'; \_ Efﬁ

C>A>B

A>B>C

C>B>A

B>A>C
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CHM.5.2.01.004.07 Use the mathematical formula of Dalton's law of parial pressures fo calculale partial pressures and folal pressure of a
17 Textbook + Figure 7 + Example problem 2 + Practice Problems 244, 245
mixture of gases
17 AR e ldhd 0 aikally el aghall Cdand Aa Jagiall gl (il dual ) dieal paiiy CHM.S.2.01.004.07 Sl 2 Jha + T JEA 4 KD | 276, 217

What is the total pressure for 3 mixture that contains three (plaghes Siile 8 Llo sy Jadad KD Jeiad Lo

gases with partial pressures of 1,35 kPa, 3.81 kPa, and 5.22 kPa? t5.22kPa . 3.8] kPa . 1.35 kPa _Julis iiwd

7.68 kPa
10.38 kPa

12.76 kPa

6.57 kPa

A sealed flask contains oxygen, helium, and nitrogen. SIS 13 L Cung snilly 2 galaglly Ml Chle e Jali (seias Glis eleg

If the total pressure in the flask is 4.711 atm, the partial «2.592 atm g O, Il sl haally ¢ 4.711 atm elejll 3 JSH daa )
pressure for Ozis 2.592 atm, and the partial pressure for fNo A Sl laaall g8 L <0.836 atm g He U 5l aa .zl

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

2.955 atm 8.139 atm 0.467 atm 1.283 atm
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| 12 |CHM.5.2.01.004. 1 2 Use pressure-volume graph to determine the volume when the pressure s given and vice versa Textbook + Figure 1 + Example problem 1 + Practice Problems 275,276,277
18 Sally il glhe) s paall siadl il paall |l e i CHM.5.2.01.004. 12 Sl #1 Jha+ | S + 0D i 310. 311
»
Boyle’s Law it
Jre (eeld

PIVI — PIVZ P1V1 — Psz

Which law is represented by the graph below? ¢alial Sl pasll aliad (g3 Ol L

Pressure—Veolume Changos

10 - (1.0 q:lTI', oLn | - w1 IIDTUTLJQLL_ —+ 1 1§ 1
:3[5__'— il o1 LA INEREEE = SR8
E b | 15 — _.__.._.f.. - T N SN T N —
j- i (2.0 atm, S L) -~ | (2.0 atm, 5 L)
= a4 + - b | E i
-
| o B T "(a.0 atm, 2.5 1) ; I[ | __tflflﬂ?_ﬂ}
EEEEEE | ﬂ
' 0 65 180 15 20 25 30 1315 40 . 0 45 190 15 20 25 30 35 40
Pressure {atm) (atm) Jai. sl
Gay-Lussac’s law sl Sla (el
Boyle's Law Jugs Cialh
Charles’s law JLE sl
Henry's Law Sra el
The volume of a gas is 400.0 mL, and the pressure is ].0( atm. 1.00 atm Lis 225 400.0 Ml jle s
When the volume of the gas is 2.0 L, what is the pressure, Go Hlall i le ¢ 2.0 L ) pas =aal 13)
if the temperature remains the same? U5, ) adl daja yeid
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

?G.SGL A i:IJ'I-::. gﬂ 1.]:_:.11 _pi.i c...'ﬂ_j ?:l L."! .lni..;nh La

(3 al) days of Lym )

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.)

O

A B
4 "
.44 atm
|.4 atm
1.7 atm
0.14 atm
Increasing the pressure on the balloon’s gas shown in bl <Al peagall Hglldl 2 Al e baall slujl e
the figure below, how that would affect the balloon’s 5 hall dajn cild die Gellll aaa e Gl ik L
volume at constant temperature?
It will increase A3 3y oo s
It will decrease B3 b gas
It will stay the same LS A
It will increase triple times alaaal A3 212
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‘ 19 |CHM.5.2.01.004.15 Use the mathematical formula of Charles’s law fo caiculate volume-lemperature changes al constant pressure Textbook + Figure 2 + Example problem 2 + Practice Problems 277,278,279

‘ 19 Sl diin S apally il day b Sadl lead SIS (gl dpals B dapal wilay CHM.5.2.01.004.15 Sliahs +3 Mo+ D KA 4 LEKD 312, 313, 314

Charles’s law j,L% eil®
Vv, V, Vv, Vv,

t —

5 5 T, T,

(B8]

What is the volume for the gas in the below balloon when Ay it Ladic ol o gllll 8 0 ga gl Slall s L
temperature changes to 348 K? 348 K I 3.

4.01L 3.84 L 2.73 L 2.31L

What is the point marked in red on the following graph called? ¢ il i lgle ol yaall 5 ulally § el Akl s 13a

-
(300 K, 600 m,u‘/

(EEE 84

Volume {mL}
g B
(L) mad!

= 2 B &

-*"'ﬁﬂsn K. 300 mL)| | _b*]
200 = +*
. .__Tt" 3 1 7#" :
+” ,@ | |
@ 5 100 150 200 250 300 350 0 100 15:ﬂ | Il:n 50 300 350
Temperature (K) 00 3,18 i ys
Absolute zero Sl jiall
Boiling point Shdal ds
Triple point 450 4000
Critical point da gl kil
Which of the following statements is correct regarding the absolute zero? Talhdl haly slad Lo dam o 00D & Ll e gl
There is a lower degree than the absolute zero in minus el At aall e (BB An paan 0
All atoms are in the highest possible energy state FWR TP U1 PR B PPYPENL P (LY O
It is the zero on the Kelvin scale and is equal to - 273 °C 2739 C (g suasy ilS i e iall g 0
It is the zero on Celsius scale temperature A palaadl 350 jaldl dn o i e dga padl Ghuall sa O
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According to the graph below, which of the following ¢aLial ol aolls ety Lo daaa b 40N oyl &

statement is NOT correct?

2SIl Byhyall @243 Lilse szl

Volume v. Kelvin Temperature
gan T - __l____i;,

(300 K. 600 mi)

., (150 K. 300 mU)| |
LU e e m— e 1
[mUPﬂ-“JI Aol - \ - O .-

9 109 15 i s B e I
Temperature (K)

(k) ﬁJIJﬂJ' &i:_rj:a
Doubling the temperature doubles the volume anxall Cae it Byl pall dajs Caelian Ledie
Doubling the temperature does not double the volume aaall Caelad e Y 5liall dayy Cae s
The graph shows a linear relationship. dadas dle syl Jia
The graph shows a directly proportional relationship Sl ABle awyll Jia
A gas occupies a volume of (.85 L at 375 K. What 375 K 5yl a5y 2k 0.85 L ojlaie Las Sl Jaly
temperature (K) is required to reduce the volume to 60 % ) aaal) Gaiad Lsglhadll (K) S2ags 5))al) 450 Lad
60% of the original volume increase? ¢ Aol aaall (e

938
62

22

N DN
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20
CHM. 5. 2.01.004. 19 Use the mathematical formula of Gay-Lussac’s law 1o calculale pressure-temperature changes al constant volume Textbook + Figure 3 + Example problem 3 + Practice Problems 280, 281

20
Sl panll die Bl dagny Jaial it el Aoyl e il Lol B Gaead ik CHM.5.2.01.004.19 Sl +3 Mo+ 3 AN ¢ A 315, 316

P P

2

B

Gay-Lussac'sLaw [, 1, g 4l geld

The pressure for a gas in a cylinder is 1.00 alm al 300 K. 300 K 22 1.00 atm aigdal) S el Ll
What will be the pressure it the temperature increases to 400 K? 400 K I gl 4550 <l 3] baall maass oS
101

1.0 #tm

0.75 atm

2.67 atm

2.44 atm

1.30 atm

Which law is represented by the graph below? ¢alsal ) ael) aligh S &l L

Pressure v. Kelvin Temperature

0 100 200 300 400 500 600

(K) 550 &) am s

Temperature (K)
Charles’s law Js o8
Gay-Lussac’s law gl sla Gyl
Henry's Law Sya el
Boyle's Law Jugr gl
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21 |CHM.5.2.01.003.13 List conditions of a gas at 3TP and RTP Textbook + Example problem 5 + Practice Problems 285, 285, 287
21 RTP Gl il sy diial illag (STP) cusdidd 5had dnty il Vo e 5l Juy 2 55 CHMLS.2.01.003.13 Siliadd +5 Jha + LD 320, 321
“Equal volumes of gases at the same pressure and Ball da g Jaical) el e ggiad AN e dugladl alaalyr
temperature contain equal numbers of particles.” § b "Elapaapl i Ayl el le
This is the statement of ...........cevvienee
_— —

CARBON PIOXIDE

NELIUM
OXYGEN

Combined gas law

Le Chatelier’s principle

Ideal gas law

Avogadro’s principle

aulall ol las

H‘Jt...l'l Sl Gy eslall

3 rlagl o

What are the standard temperature and pressure (STP) for a gas?

Temperature = 0 °C and pressure = 1 kPa

Temperature = 273 °C and pressure = 1 atm

Temperature = 1 °C and pressure = 0 atm

Temperature = 0 °C and pressure = 1 atm

¥ 3l (STP) Claesall Jainiall 93 5 adl da 33 4 La

1 kPa = Jaiually 0 °C = 55 jall da
1 atm = hiall§ 273 °C =5 )l da
0 atm = Jaiuiall 31 °C =5, jall da o

1 atm =M1Jﬂﬂc=5_]|)ﬂ1'1+_}ﬁ

According to Avogadro’s principle, 1 mol of any gas lall dajy bl 2ie e gl e (MOI) Jse 1 el palagdl e Caa

at STP occupies a volume of

100 L

6.02 L
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How much carbon dioxide gas, in grams, is in 2.75 L aaa ol A sagasall ahall (S0 2l 5 ApaS Lo
a 2.75 L balloon at STP? ¢ STP [ucldll ol 5)hall 4550 2
Molar mass of carbon dioxide = 44.0 g/mol 44.0 g/moL = (5)S) sl S 344 AES))

R = 0.0821 =2

mol .K
7.25 ¢
0.359
5.40 ¢
3.65¢
How many neon atoms are there in 1.86 L sample hadl &0 baall sie € 1.86 L 3 (el il e Lo
at standard temperature and pressure (STF)? ?(STP) (el

6.02 x 107 el ) <ol
Ao X o

Avogadro’s constantnumber) | R = 0.0821 L.atm/mol.K
5.00 x 10°-
2.70 x 10%
3.50 x 10**
1.40 x 107
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22 |CHM.5.2.01.004.2% Use the ideal gas law lo calculate pressure, volume, temperature, mass of a gas, when three quantities are given Textbhook + Table 2 + Example problem & + Practice Problems 287, 288 289

22 Sl i S5 sllac! s Al 30Ky hal dajay aeally duiall il JBLD JAD [l Ciley CHM.S.2.01.004.28 L N P 322, 323

The Ideal Gas Law | P’V = nRT | Jte)! 5101 esl8

If the pressure exerted by a gas at 35°C in a volume $9lst 35 °C 5))s dnyn die Hle (e Jdsall anall IS 1Y)
of 0.044 L is 7.62 atm 0.044 L o)z pan 2 7.62 atm
How many moles of gas are present? Toagagall jlall CYga J0c aSE

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 (C,H,) b 2o (CgHyg) (lgd) jlas oslen 4.25 L asps )y

at a pressure of 1.5atm and a temperature of

f @)l "U_.ILGSM-ZOUCH iayg 1.5atm
-20 °C. What is the mass of butane in the flask? i Ol SR RS

CaHio Olsadl 4 gall 4Ll

R Molar mass of butane C H,,
0.0821 L.atm/mol.K 204 o
17.8 g 8.9¢g 20.7 g 13.5 g
What is the volume of a 0.323 mol sample 0.323 mol &¥se 22 (& e dic aaa L
of a gas at 12°C and (.900 atm? ¢0.900 atm  ]2°C e

R =0.0821 L.atm/mol.K

7.26 L 8.40 L 6.52 L

‘o
N
9
—

29| Page 0554471373



Chemistry EOT 10 ADV_paiia ydle &JU Juaidl) JSia
daaa (Gl / IR
26}25_"’“141-1-“ fiL‘l-“

23

CHM.5.2.01.003. 15 Predict the condifions under which a real gas might deviate from ideal behavior while explaining its effect

Textbook + Figure 8

23

Ll 4L ke T D fe dgiall Jal b s 3 S0 iy R Al CHM.S.2.01.003.15

8 J52 + LOSD el

325, 326

When does a real gas behave like an ideal gas?

Al high pressure and low temperalure

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

When the particles are close to each other, and attractive

forces are high

When the particles are far apart, and the attractive forces

are low

T A0 Jladl B dddadl jlall g S

At 5)hall 40y Jall badll e

i pe Jaiiay ade ol e (Bl ) A e Jeam ledie

el s Aoy Jaad) lpdaas e Slujadl ol e

alaall g Jig landl Lgdan; e lijadl 2aid Latie

Which of the following is a characteristic of the ideal gas?

Its particles move at variable velocities and on winding

(zigzag) lines

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

Its particles collide with each other or with the wall surface

in perfectly elastic way

Its particles experience intermolecular attractive forces

¢ Jha Gl jallad e b Les g
Lo ata Shluasy Bymiia Sile o Glazun Jjam O

(L) poall s2ag lgie E,Eg,uu,.j;eiﬁu,..;_u_u O

Atia S 2

leiy il ol lara gm0

Regarding both ideal and real gases.

Which of the following is correct?

Agraaall Sliladly Ll GBI Ga IS5 3l Led

Eana b L

Polar gases like water vapor behave

as ideal gases

Gases of larger particles like butane (C4H)

behave as ideal gases

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

Ideal gases experience intermolecular alttractive

forces, and lhey altracted, repelled by the walls

of their containers

30|]Page
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24 |CHM.5.2.03.002.12 Calculate percent by mass of a sofubon Textbook +Table 3+ Example problem 1 + Practice Problems 308, 309, 310
14 phacal A0ER, Lkl Ll ey CHMLS. 203002, 1 2 Sl +] (Joa+ 3 Jeoall + KR oa 348, 349
—lded! ALS
percent by mass = —massofsolute_ » 149 100 x = AL D ghed! A
mass of solution Joloned) ALLS

What is the percent by mass of NaHCO; in a solution | Je s Jslas A NaHCO, < US4 o ) 2 L
containing 40.0 ¢ of NaHCO; dissolved in 760.0 mL HyO e\l e 760.0 mL A 42 NaHCO;y = 40.0 g
of water H,0? (lg 'mL = sla) &8s )

( density of water = 1 ¢ mlL)

A —-8.40% 8.40% — A
B-6.70% 6.70% - B
C-3530% 5.30% -C
D- 5.00 % 5.00% -D

What is the percent by mass of sodium chloride NaCl in Sy Jgas A NaCl aageall 291 AECL Lgidl L))

a solution containing 4.0 g of NaCl dissolved in *H,0 Wl % 100.0 g 24 NaCl 2409 Je
100.0 g of water H,0?

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 ol solute and volume of solution are given and vice versa Textbook + Example problem 2 + Practice Problems 311, 312
25 Sally Sylaal snay il ABE o Cfpall slas) sie Lyl oy CHM.5.2.03.002.05 kel #2 o b D 350, 351

loed) <%
molarity (M) = moles of solute = Al S Ak o 20 1% gol!
liters of solution  AZUL Jelowed) paeo~

What is the molarity of a 50.0 mL solution containing S 52 10.0 g sone Jslae 9o 50.0 ML 355050 Le
10.0 g of table sugar (C,,H,,0,,)? ¢ (CoH0)y) sl
(molar mass of table sugar = 342.3 g/mol) ( 342.3 g/mol= sl S Adgall AL )
0.584 M
200 M
584 x 104M
200M
What i1s the molarity of 2.5 L of a solution containing KBri=(59580)4d Sl 2 8 [ dena Jolae 4 )Y gpa e
(5.95 g) of KBr?
( Molar mass of KBr =119 g mol ) (119g mol = KBr - b pad) 420) )
A- 002M 0L02M-A
B- 004M 0.04M-B
C- 005M 005SM-C
D- 008M 008 M-D

What mass of calcium hydroxide Ca(OH), is needed to saaail La D) Ca(OH); psadlSll 2Ky 500 A0S L
produce 1500 mL of a 0.025M solution? ?0.025 M 2355, 1500 ML 4was slas
( Molar mass of Ca(OH), = 74.09 g/mol) (Ca(OH); = 74.09 g/mol I i) absl)

234 g

2.78 ¢

1.85¢g

3.17¢g
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26 |CHM.5.2.03.002.16 Perform calculation involving diluling a concentrated solution Textbook + Figure 9 + Example problem 3+ Practice Problems 314, 315,316

26 Ba Jebne i il Cides gy CHM.5.2.03.002.16 Sl + 7 B 43 et B 333, 354

Dilution Equation MI Vi=MV, aased Dalad

What volume (in mL) of a 2.50 M HCl stock 33501 2,50 MHC] =t J sladl (mL) sl anali
solutionis needed to prepare 400.0 mL of 2 0.625 M T0.625 M 5 22 HCl 0+ 400.0 mL 4w J slas sl
HCl solution?
A - 800 800- A
B- 400 400-B
C- 200 200-C
D- 100 100-D
How do the following NaCl solutions differ from each other, sl JSIIU mads ge 9 LS Lagans (2 NaCl OV slaw s A
shown in the figure below (consider volumes are equal)? (A sasia 2 aall 5 jliely)

=

1 2
0.5 M 2 M
Solution 2 is diluted from solution 1 1 Jsladdl e caias 2 Jgladl
Solution 1 has a greater number of moles than 2 2 Jglaall e JS1ATY ga 202 1 Jgladll
Solution 1 has a smaller number of moles than 2 2 Jplaall e O A3Y ga 228 1 J gladdl
Solution 1 is more concentrated than solution 2 2 Jslaall e 138 5 yS1 1 Jladdl
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How much 1M sodium hydroxide (NaOH), in milliliters, Sl 1M 038 5 53 (NaOH) ps sall 285 08 (he zLaS oS
is needed to make 500 mL of 0.01M NaOH? €0.01M NaOH s 500 mL Js—axil
50 mL
5SmL
0.5 mL
500 mL

What volume in millilitersanL) of a 4.0 M a3 40N HySO, (il Jsladdl (nL) sl a2 e
H,SO; stock solution is needed to prepare $0.500 M 258 55 HySO4 = 500.0 mL 4asa Jglas juiaad
200.0 m1. of a 0.200 N H,SO; solution?

A- 856mL
B- 76.5 Ml
C- 625mL
D- 46.7 mL
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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

27

eSally il ANSy D AE J el slles) e LMpad iy CHM.5.2.03.002.07

Textbook + Example problem 4 + Practice Problems 316, 317

ikl + 4 Gt AN el 353

_ moles of solute <) S¥ee 3uc

molality (m) kg of solvent (KQ) caied! 2ES P g Reet
What is the molality (m) of a solution containing 7.10 g N2,80; = 7.10 g Ao s slasd (m ) 48Y 3o e
of Na,S0, dissolved in 500.0 g of water? telddl 50 500.0 g A 40
(Molar mass of Na,SO,= 142 g/mol) (142 g/mol=Na,SO, = 4l pall 4Z0)
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

of KCl dissolved in 1.5 kg of water?

1.13 m

428 m

2.33m

7.78 m

What 1s the mass in (g) of Na,C'O; mna 0.20 m 0.20 m o8 5 Jslae A (g) 325 5: Ny COy S L

solution dissolved m “50.0 g of water? Coldd) e T50.0 g A A
{ Molar mass of Na,(CO, = 106g mol) (106 g mol = NayCO, = 4l 420 )

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 sofid solute dissolves in a liquid while explaining its efiect Textbook + Figure 14 322
28 Ui A At L Pl | 8 Al bl g 530 ) e B el 200 # 2 CHM.S.2.02.002.03 13 o+ Bl 360

Figure 14 Agitation, surface area, and temperature
affect the rate of solvation.

ax 339 pdad) dsLuey st oo JS £33 13 JSS B
obad)) de w8 5, 5

Which of the following is considered the fastest dissolving

when using the same amount of sugar and tea?

Granulated sugar in hot tea while stirring

Granulated sugar in iced tea while stirring

A sugar cube in iced tea

Granulated sugar in iced tea

Sl i plaaid die Gl sl B E Y siay i laa

Té"‘-.-ﬂ'l y Sl .

-..EJ_.IJ.:-..:.}I a2 ,:,.i-LJ'» .,_5L.'.J'l d ﬁ‘,adn.-." _,S..-Jl

Syl o geiall S § Gyonlaal S

Zhiadl Sl (§ Sl s

2l L § gadandl ;S

Which of the following factors generally increase
the rate at which a solid dissolve in a liquid?

Olsd Jaea 534y M ale IS8 (a5 LGN Jalgall s (gl
falil. 5ol L,é Lo Ao Bala

L jv i ¢ i

i. | Increasing the pressure of the solution Jaladdl danla 33245 i
ii. | Shaking or stirring the solution Joladl &l 523§l 25| i
iii. | Increasing the surface area of the solute ol mhass dalaa A5aL 5 | i
iv. | Increasing the temperature of the solvent el 3 ) ada 0 Al | i
i, i, and iii only L& i g ciici
ii and iii only L jii i
i and ii only L jj i
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29 [CHM.5.2.02.002.04 Interpret temperature - solubility graph for solids Textbook + Figure 16 + Table 4 324

29 Sl Sgall Byl iy — Aoyl pd 52, CHM.S.2.02.002.04 4 dyzad + 15 JE20 + LD i 61, 362

Using the graph below, which of the following statements is correct?  fiaaws L0l Slall e gl celial Sl o0 il

Solubilities as a Function

E_‘ o~ of Temperature . b
= 90 Cc %
% an T 80
10 =
i« 58 ©
30 -
3 e ¥ 3
30 = -
‘E 20 % :: Ko,
i 10 . CIRL Ce,(S0,),
"0 102030 4 50 60 70 80 0109 "5 10 20 30 40 50 60 70 % %0 10¢
Temperature (*C) iyl bt im 2 ("C)
CaCl, has a solubility equals 64 g per 10() g of H,0 at 10°C 10°C 2 H,O 100 g U8 64 g gl CaCl, 4l
NaCl has the highest increase in solubility with increasing temperature Bhall Aa,3 Bal) ae Al 4 Bal5 ie! 41 NaCl
KCIO, solubility decreases as temperature increases 5all da s Gl Le 13 esam KCIO, audis
Ce,(S0O,); solubility increases rapidly as temperature increases had da,s 3l e de s i Cey(SO,); Audls

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

Solubilities as a Function

= f Te Fture

=) i of Temperatur

I ||

- 2 CacCl, | |
8 w — ?
d il 11 L.
S |
s W 4
- 0 Kd
o |
e 40

2 NaCl

% 20 b— -+ ' r%'l:-i:_
s 0 L Ca,{S0,),
- 1]

D 1020 30 &0 %0 &0 70 80 90 100
Temperature (*C)

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

increase?
a. Ce(S0,);
b. NaCl
c. KCl
d. CaCl,
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30 | CHM.5.2.02.002.03 Explain three factors that affect the rale at which a sold solute dissolves in a iguid while explaining its affect Textbook + Figure 17 323,324,325
Wl LA ks e e b Aol il g oupti 30 S e 3 Jalye 335 258 CHMLS.2.02.002.03 16 JSob + Likd 360, 361, 362

Gypsum is an ionic compound. though it is insoluble in
water, What explains that?
A — The attraction forces between the ions in gypsum
arc very weak
B — The attraction forces between theions in gypsum
are very strong
C — Waterisa nonpolar solvent
D - Theattraction forces between water molecules and

gypsum ions are stronger than the attraction forces

between gypsumions

ol B sV A Rt g Sl S e ]

Pl s s

S Admn i el it s - A

eyl el Sl Swdadl 58— B

sl e sl —

S uall Gl geldiciliyia Guodaill s @D
angdl \gadany ¢ el Sl g Smesdladll 5 o e

During the solvation process of a solid substance
in a liquid solvent. Which of the steps shown in
the table below is exothermic?

A- "1"only

B— "3"only

C- Both"1"and"2"

D- Both"2"and"3"

il yadll e g Jies il Aol Al Ale S04
51 Al 50tk s ol Jgaall i3 5 4

midvg A

HE"3T_R

“2® 3" ] a8 C

“3 !ljlllﬂ‘#M-D

Separation of the solute particles 1 oandl ety 5 wulddl Cilamaa Jlual
Moving of the solvent particles apart 2 sandl Yudms o adal Silesea oU5

Mixing of the solute and solvent particles | 3

gildt;,h}.;.t.%ﬁ.hmhﬁ

Sodium chloride dissolves in water because

OF el 3 o g geall 3 548 gy

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

daage Slin) g3 V ppgeall 25l b i sl
. Ji

G 3 pigeal 1)K

S w50 pgigeall )9Sy aad el

Aadija 3)\gnall A3 pgidgmall L3yl
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Sucrose dissolves in water because ...................  sreeeeseeeeee O e Wl B 59 Sl g
Water and sucrose are polar molecular compounds dudad Aja Sl e g Sl elall
Water is polar, while sucrose is nonpolar i e 5y S L ¢ el ol
Water is an ionic compound and sucrose is a molecular compound o Sy e Sdly el S e ol
Water is a molecule and sucrose is an ionic compound ;*._E'q e e Sdly St (K5e gl
Why sucrose dissolves in water while oil does not form Tolall ae ¥ glae g 3l 0085 ¥ Ly ol 3 5 Sl g3y 13U
a solution with water?
Because sucrose molecules are nonpolar while oil molecules are polar dgpdad oy ) el L dgglad 2 5y S Gl Y
Because oil molecules form hydrogen bonds with water molecules Ll Clasian ae diia g s dagl g 5 5980 Sy i) Slasaa oY
Because oil molecules form hydrogen bonds with water molecules eldl Clsiaa aa Al g yam dagl y 5 (685 Syl Sl Y
Because sucrose molecules are polar while oil molecules are nonpolar dplad e Cu ol Claas Ly dlad 54 S Gl oY
What explains the solubility of sucrose in water? Toldl A (30l S ) 5 Sl gl e il e
A — Sucrose molecules are polar and contain several O-H &y be o ggiadyduhd jy Sl Sl e — A
O-H bonds ekl 2 Sl S e - B
B - Sucrose molecules are nonpolar 3 S 5a 5y Sl C
C — Sucrose is an ionic compound and) Lpadans ae 5y Sadl il S Oprsiladll 598 — D |
D - The attraction forces among sucrose molecules are || sball Sl jay 5 Sl Slija Gncdadll 58 e 5 98
stronger than the attraction forces between sucrose
molecules and water molecules
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Which of the following does Not cause Casdall 390 Joladll 3 ) lall & paa s ¥ AU Laa
crystallization in a supersaturated solution?

Leave the solution to cool slowly o an 2y Jeladdl & 5
Add a tiny amount of solute Sl e 3 s adal diL)|
Stirring or tapping the container ele gl e 3 kll 4 ol al)
Scratch the inside of the container sle gl e dalall o jadl s
What happens when the rate of solvation equals the rate of O e s e il Ao s 5 gluT Ladie Siday 13
crystallization in a certam solution as shown n the figure Tolial JSIN b Hedas LS uae Jylaa 4
below?
A — The amount of dissolved solute decreases Sl Al 48 - A
B — The amount of dissolved solute does not change Al Al 4s ,asY — B
C — The amount of dissolved solute increases Sl A 4ues a3 - C

D — The solution remains unsaturated poda p Jgladdl Ay — D
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