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Which of the following represents atoms number slally olSHly (90 S0 e JS il 23 Jidh L Las E;'l
of each of carbon, chlorine, and fluorine
fCCLF; (o 1 mol lele (giny Al

are contained in 1 mol of CCI,F,?

8- Cl F
A. 2 2 1
G Cl F

B.
1 2 1
c C Cl F
' 2 1 1

l C Cl F
1

2
12




Using the graph below showing the numbers of atoms
of each element in a compound.

What is the compound’s formula?

S0 el mag g3l sl Ll Al Leans
SN 2ol A ealie S

TS )l s

CaCgqHgOg

CaC-2H30-2

0000

CaC2H402




1mol ‘;55.\‘993‘.“ ol &15.“ — i [ PPN PM@_Y\ Ju gall) S lalea éi -
T CCL2F2 <l o (e

1 mol C atoms 2 mol F atoms

1 mol CCI,F, (R 1 mol CCI;F, (A
1 mol F atoms
© S
2 mol CClLF; 2" 2
1Mol (2 oasasall F oSl CiY ge dae  laaal andien 40V (L salll Cilalaa ) -
T CClI2F2 <l ja (e
1 mol C atoms (B 2 mol F atoms (A
1 mol CCIze 1 mol CC'ZFZ
1 mol F atoms
(D 2 mol Cl atoms (C
1 mol CCI,F,

2 mol CCLILF;



S Lad> Ogilar LSyall 1 Lgie 0950 G g A galt JiSU1 bl 3xiuSy (Syall A galt ASI Wiz duiS s CHM.5.3.01.003.10 ‘ Sy Glsll Gal 19

asle JS o"_dap _10 JSdJ) = sl adle¥) aliS)) (aliS)) daas> old pogs S o) adgd]) alis)l
o anliss gloslg slac) e 5955 e s 3 ) 7 3 .t L. .
P T e T Joe &8 i8S pusnge 10 Js.i) old) S ) alas L_;gL.m ale oz
Eooo 2 S 0 8 adad) alzs)) .}9,5...;:.”9 ‘f‘93:‘9"é'” ..\9)9159 .‘ng,.«..utig...” c;sl.agrs O ..\.>-‘9.”
Leele (s5im 3 ralial) JS oS
o .L_,;,_,i S0 JS) adge)) aliS)) sa> .34
a. NaOH b. CaCl, c. KC,H30,
NaOH= (1X23)+(1 x,ﬁ)ﬂ*n KC2H302=(1X39)+(2X12)+(3X1)(2X16)=
s CaCL2 = 98g\mol
| ‘= 40gno =(1X40)+(2X35.5)
=111g\mol

‘ ..... + (A 4GS Gl (AU puainl] G 3 33) (g A AGKS G JgY) puainl) O 3 dae) = S pal A gal) ALY



Nhich of the following statements are correct
elated to mass and the mole?

fsally ARSI (3las Lad A 3000 Cllaad) 0 g1

1 | Amole always contains the same number of particles

Cilazeall (o 3aal (et gy Lalls ol | 1

Moles of different substances have different masses

il AES L) Aabad) dgall c¥ya | 2

3 | Converting from mass to mole we use

eliall K8 Aty Baaly R padind Jga N A G gl | 3

a fixed ratio for all elements
2 and 3 352 O
| and 2 241 0O
l1.2and 3 35251 (@)
v
1 and 3 3,51 @)




Using the part of periodic table of elements below,
What is the molar mass of sodium hydroxide

compound NaOH?

sl _).p.ﬂl.ll.u l_é'__]}.‘li. Jj"'"."“ ;Fum
TNaOH 5 52 sall 2S5 50 S jal 4 gl 4150 L

HYDROGEN . . HELIUM
3 Part of the Periodic Table 5
H JJ}ﬂlJJJ@Jqu:P He
1.00 4.00
LITHILM BERYLLILM BORON CARBON NITROGEN OXYGEN FUORINE NEON
3 4 5 6 7 8 9 10
Li Be B c N o r Ne
6.94 9.01 10.81 12.01 14.00 16.00 19.00 20.18
S0DIUM MAGMNESIUM | ALUMINUM SILICON PHOSPHORUS SULFUR CHLORINE ARGON
11 12 13 14 1 16 17 18
Na Mg Al Si 2 S cl Ar
23.00 24.31 26.98 28.05 30.54 32.07 35.50 40.00

i40 g/mol

B. 80 g /mol

C. 19 g/mol

D. 60 g /mol




Whalt is the suilable conversion lactor that is used LT G| ST PRLE, PR PP L g PP g P

o converl number of moles of a compound o mass?

1 mol Js= 1
a) number of grams Cilal yall 22e
b) number of grams il jadl e
1 mol Jas1
c) 6.2x10%?particles 6.02x1077 &5 =
1 mol 1 mol

d) 6.2x10%particles 6.02x10%° sy




hat is the molar mass of ammonium phosphate

#NH,)PO, psipell) il el 25D Lo

IH,),PO,?
o P H N Element symbol saidl s,
15.999 30.974 1.008 14.007 Alomic mass i) 1oy
a) 1491g¢g
b) 54.12¢g
c) 9497q¢

d 113.3g

Titanium (IV) oxide TiO, is a compound commonly used
as a white pigment, What is the number of moles of
titaniumy{IV) oxide in 40.0 g of the compound?

el g e e gl i plaan ) A K e THO, (IV) gt sl
Flpall e 40.0 g g (IV) ppeiaad

Molar Mass of TiO, |

TIO; J iy 48

79.88 g/mol

0.50mol (a
0.62mol (b
0.25mol (¢
0.79mol (d




What is the central unit of conversions between mass and () ilasually RSN G Bgasl 3 3555l s2agll L

particles (atoms, ions, or molecules) In the figure below?
ol JKAN A (clisad) o ¢ i)

Representative particales

O Moles ‘ gl 230
OGrams Syl s
O Particles Sl 32

O Atoms ORI IEYPS




o Jazll Jsell 35,4 sl Jasy 11 JS i) =
ﬁ. olSe §f ) dadasid) el o a5 ol (00
Lw Ml A il gally gl il canpis?
> ya¥ a3 Slugh pgudl le Jagond))
> =5 gma))
Sbga¥ gl A S¥se dae

HH

s

]‘4

'

6.02 x 1023 partides
A Llwmal

1
y 1 mol
6.02 x 1023 partides




How many moles of atoms for each type of element (carbon, chiorine, o (o « 29y g ) alind o i S D Cpe 330 e
and fluorine) does | mol of CCI,F, contain? TCCLF; oo I Mol gde g5y

1 mol Carbon, 2 mol Clorine, 1 mol Fluorine sl ySdu2upSinl (a
2 mol Carbon, 1 mol Clorine, 1 mol Fluorine Hpl SdnliSdnl (b
| mol Carbon, 2 mol Clorine, 2 mol Fluorine oot Jae 20 o8 Jge 2 oS pe | (c
2 mol Carbon, 1 mol Clorine, 2 mol Fluorine W02 € el oesdn2 (d

A sample of calcium sulfate CaSO, has a mass of tlest Yo oS 8B4 g LakS CaSO, ppudl€ll sy (e L

884 g. How many moles is in it?

Ca = 40 g/mol S = 32 g/moal O = 16 g/mol

A- 8.0 mol
B- 3 8 mol
C- 9.0 mol
D- 6.5 mol




he figure below represents the mass of one mole of
odium chioride (NaCl). What is the molar mass of this

mnic compound?

Tl S g Ay

<4 A Jish ol e
Na =23
Cl=35.44

4458 g/mol (a
58.44 g/mol (b
548.8 g/mol (c

5.844 g/mol (d

Which of the following conversion factors is used o

calculate the moles of fluorine F present in | mol of Freon
molecules CCI,F,?

1 mol C atoms (B
1 mol CC'ZFZ

1 mol F atoms

(D
2 mol CCIF;

J'NJL”’FJ,»-‘Y’-MMW‘.&N-.MMJ

TCCLF,; Lyl Chiin

2 mol F atoms
1 m°| CC'ze

(A

2 mol Cl atoms (C
1 mol CCI,F,




¢ Al2O3 = 2 Mol @ AlR* agaia gl Gk gl S ga 228 La -
2 mol ( a
AP*cNgadie = 2 x 2 = 4 mol AR+ | 4 mol(b |
S mol ( c
6 mol (d

¢ Alz2O03 = 2 Mol 2 O2 CmaeasH) Gl gul Y ga 22 La -
2 mol ( a

OFrcNgadxes = 2 x 3 = 6 mol O2 4 mol ( b

S mol ( c
6 mol ( d

¢ CeH1206 = 1.25 mol 2 C s Sl Sl 3 Y ga 222 La -
1.25 mol ( a

CoNgadx = 1.25 x 6 = 7.5 mol 7.50 mol (b
15 mol ( c
24 mol (d

¢ CeH1208 <= 1.25 Mol 2 O JmaesY) Sl 3 S ga 225 La -
1.25 mol ( a
OcNgadae =125 x 6 = 7.5 mol 7.50 mol (b
15 mol ( c
24 mol (d




How many formula units of AgNQ; are there

in 0.75 mol of AgNO,?

® AgNO,

Avogadro’s number = 6.02 x 10*

6.02 x 107 = 5ol e

A- 45x10%
B- 9.0 x10*
C- 45 x10%
D- 9.0 x 10

What is the number of oxygen atoms in 7.25 mol of

ozone molecules (O)?

N(O3) Laie¥! Slisie e 7.25 Mol 3 SenS Sl sue S

6.02 x 107

FyT Pee T
Avogadio’s number

a) 4.37 x10*
b) 4.37 x 10*
c) 1.31x10%
dy 1.31 x10%




What mass of iron (Iil) chioride contains 2.35 x 10*' of Tapd Sligd e 235 X 107 e gpad 0 (1) el 08 A0S L
chioride lons?

Molar Mass of FeCl, | (Il)xuad 20,08 J 3dya) 228

16235 g/mol -
| T
[ 6.02 x 10% Avogaceo's number
151 g (a
211 g .(b
719 g (c

182 g (d




How many sucrose molecules are in 3.50 mol of sucrose? * 30,8 e 3.50 Mol b sagagadl 3y Sl Sliie 2ie e

e 2o
6.02 x 107 L Avogadro's number




What is the study of quantitative relationships T T L iy LR (T
between the amounts of reactants used and A il el il g R i
amounts of praducts formed by a chemical reaction called? Tilpals Jalid ) o

e mole ratios

The stoichiometry

The balanced chemical eguation gy peall A5 K1 Al a

lhe law of conservation of mass ALEN losa 5 0ild

wWhat do the coefficients in the following balanced chemical Ay el Alaa g A0la LW A ST e Wl eSS e

equation indicate? . . T3 Nal
":MHLH‘] + uzt__qj e JM_IJ'{}(#J

Foles numiber [ ™ paldl soac | 1
Molecules mumibar el e R TP | RCET S i
Atoms number =1 _padl sas | W

I, W

Only | e

I, I and W - Iy His |

Snly 1




Which of the following statements represents the law $AESH Lada (90l S ASY) )

of conservation of mass?

TIOeTITTRGL
The masses of the reactants are equal to the masses of axslll sgall B (gglea e limal algall (S
J the products |

The masses of the reactants are less than the masses of aaslill Sgall (B5S ya Jil ale Ll Agall (S
the products

The masses of the reactants are greater than the masses Aall) gl B e Sl dlelind) Mgl Ji€

of the products



ol (gans B0 80 Loy dueS 1 Sk AiluasSI CMelin)l § o319l ALy Alelinall 31gall ALS (s (3yle CHM.5.3.01.011.04

s 1 Jia 41 Joadl + S Gal

4Fe(s)

e |
Las =)y 4
Fe wtu;> 4

223.4 g Fe

-+

4L

ilelaze sle 319.4 @

30,(g)
S Y)
02 wiy;> 3
3 mol O,

96.00 g O,

—

W9j90 dolegsS Wolae (po daidigd) HBNatl 1 Jganu

2Fe,04(s)

(1D wasd) acws
Fe,03 asicw 3454 2
2 mol Fe,03
319.4 g Fe,05

=l 319.4 g

5554557



Which of the following is correct regarding the relationships Asleall (e dniadl S i Lo psna L lee Egi
derived from the following balanced chemical equation? el d3g)gall Aliasl)

4Fe (s) + 30,(g) — 2Fe,0;5(s)

2 iron atoms + 3 oxygen molecules — 2 formula units Fe,O; Fe,0; dasns 2 «—— oeas Slija 3+ maain?

3 iron atoms + 6 oxygen molecules — 3 formula units Fe,0;  F€;0; disa sy 3 «——— (oSl Clija 6 + 2aa <3 3




Which of the following is directly represented by the ? il JSdy g jpall Lokl Aloleall Clales alich b Las (g

coefficients of the balanced chemical equation?

(fara cilasg ¢ Cliia ¢ @lyd ) B2jdkall Cilasal) el 1
Numbers of individual particles (atoms,molecules,and formula units)
Silasall Cge 2acl 2
Numbers of moles of particles
Q“IJ-‘]B ale gl 2lgal (S .3

The masses of reactants and products

A. 1,2

B. 1,3

C.2,3

D.1,2,3




Wha Is the mass of the product in the folowing balanced Al Ly jpal sl Ll il k) S o

chemical equation? | . 34.0602 g
Mg '

Molar mass &yl ik Element i 17.0301 g

()78 gjma o | ———————

|4.0007 g/mo N 15.0145 g

28.0134 g




What is the total mass of the reactants in the following

balance chemical equation?

A5 3l Anilaas)) Aslaad) B Ao liial) 3 gall JiS £ gana L

4 Fem+ 302| g e — 2F9203{s)

Molar mass 44 s 4Ll Element sl
(g / mol)
16 0
55.85 Fe
2915g
4156 g
2714¢g

¢ A

o9l e aslal) cblus) ayi
bl gl ol A
aplegdl ol B

ddlk)l e .C
abkd ke D



What is the first step in solving stoichiometry problems? PAuliast)) clibuall s Ja 3 A9V 5 ghdldl L

Writing the unit of the given substance Sanall alall 52 5 A8
Writing the unit of the unknown substance Gy jeall pe Sailall fas y 44K
Writing the mole ratios A gl all A

Writing the balanced chemical equation D A ) sall el dliad) 44



15 gdads
giee Aalag Iy
Vel oy Aslal) L2

2 sgdad)
adg all sl Al Jse
alzS)) aglas f'-‘-“-.'

Jasd Jalads adgl)

b z24d1) = Naa

3 sgdadk)
adg all salll Al Jso e Jusand)!
iy all i soll) dcdl Jeo )

B O Aalid) adel) ded) plusii) by ae ok d3le ¥ ea
o s b . LalazS Batall 2l I dlstal)



¢ 45 50 Al Aolaal) ol s g jall 8 A 5 Cang (3] sl Jaladll L
2Na, + 2H,0 — ... NaOH, + Hyy

A.1l

B.4

C.3

D. 4

Which is the correct coefficient must put in the blank in order the following chemical
equation to be balanced ?

€ 4555 50 AN Asladll aal s f1 a3 daia 5 Can o3 sl Jaladd) L
CgHg{gﬁ 502{g) —> .....COZlg] + 4H20{g}

A1l

B. 2

C.3

D. 4




la Uslans iy 428 oy
- ik + Sl

lllustrate how to balance a chemical equation Testbook + Applications

A solution of yon (I chirnde reacts wiih a solulion of anipaal g Jiae ae (Il ool oS Jolae ol
sodium hydroxide to prodece solid ron (HI) hydroxide poaad gl e Jlmay bl (1) sl s £, o Ll
and sodium chlonde soluton. Whal = the balanced To=l@ll Ga o el D 205 A00LSY D L

chamical aquation that eopressas this reaction?

Learning Outcaomes Caoverad

HMS 301014

Fco‘_;({",) + NaOH(,,Q, S — - FC(OH)_1(§;)* NaCl(“{,)
| 5] A A ‘E
Fec'_;("q) 4-‘N80H("q) ——8 Fe(OH)‘;(n)" -*NaC'(,j‘) §
FeClang + NaOH g - - Fe(OH)ing + NacCig,
ot

FeCliumg + INaOH .o, - - Fe(OH)swma + 3NacCi,,




What is the correct balanced skeleton eqguation that B ) dasaall jualls dlgjeal) Alilead L
= - LH 1
Ll i ? . -
represents the chemical reaction below? i el ol

Solid sodium (Na) reacts vigorously with water (H;0) to vield gaseous [H) irraoiagl! 38 el (H; 0 elal! ae sy (Na) il pgoagaall (folazs
hydrogen (H:) and a selution of sodium hydroxide [NaQH). (NaOH) peraall il s ([ oloma

NE!{E] + HZD.[“] — NEUH|aq3+ Hg.:aq]. O
2NaOHzq) + H20 ( — 2Hape) + 2Nayg)

3Ha[aq| + 2H,0 (ag) — 2I"'"E'c”-li‘i:l T 3H3{E:‘

‘ 2Nags) + 2H;20 y — 2NaOHaq) + Hag




280! el ) 38>y 2L S ¥slaad) e o3 (g o4 102 daia
ZnO(s) +2HCl(aq) — ZnCly(aq) + H,O(l) .a

(C4Hig) obsw + Sl = (0,8 awSl 5B + <L .b

4C4HI0 + 1302 ------- >8C0O2 +10H20



oo, 2 (Jedaed) Z oY ol L) X o VW LGal)) Jelass 52
Soasc) bl aascs o) L Jelaz)) ag) mSlgaldly aleluzildd) gl =¥ aa
L+ — X 4+~ W Asg ygo dalalasl)l  J e (Bg o ‘_,,_*.Jl oM ale o J)

Jee D) bl 2 (Jo ]

Aoms ) ) god) oY g0 dlc Lal gl >)god) oY g0

Z Y x AV
1.20 0.60 I 0.30 0.20
o.90wW + 030X --—-—————-—- > 71.20 Z£ + 0.60 Y
0.30 0.30 0.30 0.30



What is the correct conversion factor for describing N.MJ\ Caagl @;.41\ Jo sl Jalas e
the arrow with the letter Cin the chart below ? bl Labaall 8 C Gajall Jasy 63

A ) g Mass of unknown substance
_ D
| /
4 1/~ - c p ‘:y,‘
C/ \ ] 4 )\ ¥ )
X 3
e f -
Moles of given substance Moles of unknown substance

A. Balanced chemical equation

B. molar mass

C. Inverse Molar mass

D. Mole ratio




gjgel) aoleS)) ¥slacl) a:Sod) adged) ) d81S as @B .3
a. 4Al(s) + 30,(g) — 2Al,04(s)

4AI(s) 30,(g) 2A1,04(s)
30,(g) 4Al(s) 4AI(s)
4Al(s) 30,(g) 2Al1,05(s)
2Al1,04 2A|203(5) 302(9)

mleas Jelds s diSaal) 4 gal) awdll = n x(n-1)

) Jolinll LiCanl) 4 gall candl) = 1 X (n-1)

n=3

3x (3-1)
3x2=6
=6



Which of the following ratios or conversion
coefficients are incorrect calculations for

the molecule KC,H;0,?

O

1 mol K atoms

1 7n01 KCZH302

2 mol C atoms

1 mol KCzH302

3 mol H atoms

1 mol KC,H;0,

1 mol O atoms

1 mol KC2H3 02

dama i AUl Jigadll cllalaa o ol g

?KC 2"302 G\?‘)%-“ Q‘.,AL..;.!




Which of the following mole ratios is NOT true for the g eall Auilas) Asaall daaa & 00 :‘-4&4‘ il (51
] . 2031 dau gall
balanced chemical equation shown below?

2KCIOs(s) — 2KCI(s) + 30(g)

2 mol KClO4
2 mol KCl

2 mol KCl
3 mol 0,

2 mol KClO;
3 mol 0,

- 2mol KCl
4 mol KClO4




Whal g the number of mole ralios you can wiile o ‘.'_‘,_'_'.J Jelinll Lok Ay -|l:" el ol s £

the: folkmaing chemical reaction?

Cu 4+ 2HL 80, - CuS0, 4 S0y 4 2H.0

Learning Outcomes Coverad

Fesssaamnny

» CHM.S3.07.01
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What Is the number of mole ratios you can write for the g el il B Sy DAy ) 26

balenced chemical equation shown below?

4Al(;) + 302(3) "3 ZAIZUQ(S)

filid daad

12




In the following equation, which mole ratio to be O Npe 228 e gl pin ) (L) Le o JUD dlladt 3

used to convert from moles of () to moles of C()? TOO; Sfye 22 N

Cslliz gy ~ 802 g — 6110 i) + SO0 i

S mol O,
1 mol CO,

5 mol CO,
- 8 mol O,

8 mol O,

6 mol CO,

5 mol CO,
6 mol O,




o T S
- e 3

10 gs 31 m

MM a2l JE 05 mulas 0 @ems dlalas 2 10 S 2 43
Jeton) Angise ASLonS Adalaa xS N L anall (55 algoag
Ammammial) Gpsaal) eiwnd) dacw) alasaa ol 33,)9)) &3 5aa])

cadalagd) aiyl) adasd) wnzll  zS)
2MLoIN — VI, + IN. .42
1 mol N./2 mol M-IN, 1 mol N.,/1M,
2mol M_IN/1 mol M., 2 mol M.IN/1 mol N.

D7

1 mol M,/1 mol N,, 1 mol M,/2 mol M_.IN



How many moles of CO are produced when 5 moles of CsHs (= 5 mol Jelet o i COy (10 J3e S
(CsHg are reacted?
CiHsg+ S Qg2 3 CO2 g+ 4 H20(g)

30 mol

- :m

5 mol

15 mol



How many moles of H,S are produced when Sy a 1.50 mol eli sic g HyS (0 Ysa o8
1.50 moles of S are reacts?

2CHy(g) + Sg(g) = 2CS,) + 4H,S g 8 mol




How many moles of carbon dioxide COz will be produced 285 13) CO5 g8l s 8 O gk Yya oS

if 100.0 g of potassium hydrogen carbonate KHCO3 have § KHCO; diay juel! apauliadl wligeS 54 100.0 g

decomposed?

2KHCO3 5y = K2CO3 5y + CO2 g + H20

(Malar Mass of KHCO: = 100 g/mol) (100 g/mol = KHCO; 4 sall 4LSJ1)
0.5 mol o

1 mol O

0.25 mol O

2 mol @]



How many grams of NaCl are produced when 2.50 mol of Cl; YClz o+ 2.50 mol Jelil aie i NaCl e pl g S
18 reacted?
(Molar mass of NaCl=55.44 g/mol) (55.44 g/mol = NaCl d &yl AL)

2Nag) + Chyy = 2Na(Cl (s)

-

182.3 g

55.44 ¢

146 g



How many grams of Cl, gas is needed to react with TIO; e 125 ol ae Jelitl] &y 5l Cly o e Ll oS
1.25 moles of Ti0,?
( Molar mass of Cly= 70.90 g/mol) (70.90 g/mol = Cly 1 adel ks ) 1 0 6 . 4 g

TIOE{;] + C{g} + ZCIE[E} N T1C14("?} + COE[E]‘

443 g



VWhat is the mass of N,O produced from the * NHNO,; 0 d0.0 g 88 e da0lil N0 4 L

decomposition of 40.00 g of NH;NO, ? «80.04 gfmol = NH,NO; 1 & el Akl )
( Molar mass of NH;NO,; = 80.04 g/moal , (44.01g/mol = N,O 1,
and of N,O = 44.01 g/moal)

220¢
NHq,NOg(S) ‘il Nzo(gj " ZHEU{g} S

11.0¢g
33.0g

44.0 g



One of the reactions used to inflate automobile air bags involves Oaddals Silladl 5 A8 glt Y Al dasdioddl clislal sl
sodium azide [NaN;). What is the mass of N; produced from the (NaN,) apssall 20l

decomposition of 195 g of NaNs? *NaN; . 195 g <52 e a0l N, s Al

2ZNaNa(s) — 2Na(s) + 3N:(g)

Mg
Molar mass: A g ALK
NaN; = 65 g/mol 65 g/mol = NaN,
N; = 28 g/mol 28 g/mol = N;

56.0 g
112.0g
126.0g

250¢g



WWhed Is ihie mass ol Cacls gaodliscesd rom e rescilan 1 7S @ Jell and =l CRCH &gt 2 ol AGT La

of 175 g of Salo,7 PERCTR, g lnl ;.'.a_,_..ii_.-

CaCO,is) 4+ ZHCHag) — CaCl{aqg) + H;OWD 4+ CO{g)

Mol Mass SRRSOy — 1) l:_i_ll'l il 100 gl = CARCO, 30 el 3000
Bl BAaesm CTall- = ]]I}.';_.l'l;_llrlul-l 110.9 gfmal — Sacls 4]l dn

Learning Outcomes Cowvered
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