, Class

Name ' _ Dare ) .
LA BYRE \/IE\A . —\/ . .
Cg !/ ‘P." L,t% 8 R'Z\./”:VV AC ﬁVI |Y | Text Reference: Seciion n.2
Formula Mass ¢
Find _‘»:he formula mass of each of the following compounds, given its (L = ATOMIC MASS URNITS
fomm‘la and the atoinic mass of each element in the compound. Write
the letter of the correct answer in the blank provided.
1. Na,S (Na = 23.0 u;'S = 32.1 u) /’/Co 1 C—
a. 5.1 u (c) 78.1 u a2 |
b. 642 u ~ g 871y
2. Ba(NO3), (Ba = 1373 u; N = 140 u; O = 16.0 u) 1%].5 2. A
(2) 261.3 u S c. 3033u g -
p. 294.6 u d. 321.6 u ’
+ Y96.0
3. (NH)sP (N = 140 u; H= 1.0u; P = 31.0 u) u, 0 3 B
a. oL.U U C. 67.0 u )
85.0 u d. 930u 2.0
| 4 2.0
4. CH;Cl1(C =120 u; H = 1.0 u; Cl = 35.5 u) | ‘ 4. ’ED
a. 485 u ¢c. blbhu 2.0
(®) 50.5 u d. 545 u 3.0
F 35.9
5. SiF, (Si = 28.1 u; F = 19.0 u) o | 5. [®,
a. 47.1 u c. 92.1 u 28.]
b. 63.4 u C siw K A -, (@ 1041w 4 70.0
6. CuS80; (Cu = 635 u; S = 32.1 4; O = 16.0 u) 19,0 6. /{
2931 u c. 234.4 u 32 I
b. 233.1 u | d. 249.1 u '
+ 1.0
7 NaHCO; Na =230u;H=10u,C =120y, 0 = 16.0 u) 23.0 7 C—
a. 52.0 u © 8;-0 . [.O
d. 88.0 u '
b. 76.0 u | | I 2 . O
. + HZ.0 _
8., H.SO3 (H=10uy;S = 321 u; O = 16.0 u) . 2.0 8. ——B - ..
a. 50.1 u c. 851u %5
5) 82.1u d 8Ll L ug.0
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elements ass
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Percentage Composition Worksheet 2) Add Up masses T
se'+ ‘FU\"MU‘A "W1ASS

- Give the % composition of all elements in these compounds. Show all work! ﬂ %Aicowe
e o Composrhe

> N AtemS= A(14)= 27
toms= % D=9

thms- L (32) = 3%
306 A

MMDLE

2 X
1)  ammonium sulﬁte %N_24% ( / w)'°°

NH, = 306) =4%
( | \2.503,' %H 7% (%m)‘w: e b lll(g
| 3 __ o o (&> 3,.0 . - P
FEDRMOL.A Mass U %S ZY ( i . ﬂ:is(\ v )
- ‘ 0 i (¥/,0) a
% O ( /||@ oo =
| 2) éluminum acétate " % Al l;.z; .(31 zpﬁ)“’“ - Al > Al
' Al (CaHsOuo 352 (24aq ) (\—:t: 7‘?
‘ n % H H.H 9 -
FogonuLaA Mp.ss WAG & C /ZD%)‘ qb—» V-
% 0___.‘_‘_{7 ( /20‘-() o = . 2o
.3')' ;sod.lum bromlde % Na 22.~5 .(2-3/635 (6o = Na —> 235
' . BRe 2, BO

153 %810 o
0 pa B 12T (V)

" Fo CAMILA

4) copper (Il) hydroxide % Cu QQ (é’ / g)w = Co—> OY

.." CU(,Osz_ - % 3/{%’)(% - O —=> ?32_
FBQM\)LA MAS:. Q% % H Z aO (z'/:]g) 10D = H -\—q 5

- 5) . magnesium carbdnate' : % Mg 23 Lo (Z'H /3¢1 ‘“" ™ Hg -2 24
Foronun  Mava ﬁ——- %Q B C%/w,)‘“ ST




6) iron (1) phosphate % Fe H(o .3 (‘(07/355 160 =
N S
E)f'm-ql/.x M Aass ?)5% % 0O 35 < 621/353) o

g = 277
7) beryllium nitride % Be _ (ZVSS) oo = Be =

2%
BeaN2 %N _50.9 2% - N LS
Formuta MaAss s s C /55>l 23
B comeimovaide - wk 1y (e = Ke 3
8)' ° potassiumcyanide = -%'K_(p0) ,<6q/65> . é: o5
N
' Pt ; _ . %C 19.5 <n'/(05>l°° = N~ -\
FOQMM (Mass ~E. = %N 215 (“-\/@53 LsL 5
- o, (55 i
9)  manganese (Il) nitrate % Mn 22X (5 4"‘)"” ) Ma> 92
Mn (NOzDs |

“%N_|1H - CL/Z/ZW)“” = N9 IZ/[%/
FB_RMUL-A’ MA85 -_.Z__.Li-[-——- %0 Sql‘(K ,‘ C’L{L{/z‘{b .‘.‘ ——

SR L e L Z1 5N g =
10) lithium phosphide % Li_40.4 ( /5 Z) 190 La > 2|

" ¥ 59 ¢ P 3

' | N> 1S
~11) nickel (lll) sulfate % Ni 29. 1| 2 (“W) 0o = ..

PRI . N\Z-(SOO ‘% S 2 Q_CQ Cq("/a’p) 100 = 6~ + 92
7FE)RW\UL,A Hhss HO(.O %O_—i qu‘/,_w) too >




the empirical formula C
TR - H,0O. What is the molecular formila
O
0, — -
(3)_ CHO, 30
C 3 HG 0\3"

4. The empirical formula of a compound is CH,. The
molecular formula of this compound could be

1) CH,
2) C,H, [

4) C,H,

. ——
.
./' .
-
.’-

5. What is the molecular formula of a compound that has a
molecular mass of 92 and an empirical formula of NO,?

1) NO

~ - Y2 '
@) N,0, ) —

N, O Ho ~ =

4) N,O, N2z O

6. Vitamin C has an empirical formula of C;HO;anda
molecular mass of 176. What is the molecular formula of

vitamin C?
1) CH,O [7C 2
% c:H;o6 > €
CH,0p |
4) Cloﬁzos CC’ H? OCP

7. What is the molecular formula of a compound with the

empirical formula P,O4 and a gram-molecular mass of 284
grams?

1) P,0s 2.5
2) PO, ——i - Z P 0 D
3) P00, ! L'! 2—- ‘1 l

Y .. | L2+ B0= 142
V




Molecular Formula Worksheet

Write the molecular formulas of the following compounds:

1) A compound with an empirical formula of C;OH4 and a molar mass of 88
grams per mole.

CaOWy =212 H.2

44 C-H o]

2) A compound with an empirical formula of C4H4O and a molar mass of 136
grams per mole.

L0 = H8 + H+ll 120
C—‘-*l "IO " —— (08/ 2_

(¥
C HeO,

3) A compound with an empirical formula of CFBrO and a molar mass of
254.7 grams per mole.

OFBrO = 12+19+80+1¢c 2597 _

/-—

(771

4) A compound with an empirical formula of C;HgN and a molar mass of 46
grams per mole.

C,Hy N = 24+ 5 +)

o 2

(Gt

For chemistry help, visit http.//www.chemfiesta.com © 2000 Cavalcade Publishing — All Rights Reserved




Name: Mole Conversion Practice

I. What is the total number of molecules In a
0.5-mole sample of He gas?
'-—-h_\_____

A) 6% 1023 B) 2 x 1023
QO3 x 1023 D) 4 x 1023

2. What is the total number of atoms contained in a
1.00-mole sample of helium?

25
| mole = ©.02 x 10
A) 1.00 atom é 2.00 atoms

C) 1.20 x 1024 atoms 6.02 x 1023 atoms

3. What is the total mass of iron in 1.0 mole of Fe203

X 2(S0) = \\2
A) 160 g 112 g
C) 712¢ D) 56¢g X g
. . . Z moles = ——=—
4. What is the mass in grams of 2.0 moles of NO2? L% 2
92 B) 60. C) 46 D) 30.
5. Which sample contains amole of atoms? 1 nole = Gram formula  roass
)23 g Na B) 24 g C
C) 42 g Kr D) 78 gK
6. What is the total mass in grams of 0.75 mole of SO, ,? 0,75 rnoes = -_.>_(-ﬁ——— ‘. ) ‘
X o4 9

A) 16g B) 24g C) 32g(D)4s¢

7. At STP, which gas sample has a volume of 11.2

liters? LHO\S —> Volbme  of SM

= lwole
A) 1.00 mole of CO2 Z2aML
B) 0.750 mole of NH3

@ 0.500 mole of CO2
D) 0.250 mole of NH3

8. The total number of moles represented by 20 X wolés = JQ.O %
grams of CaCOs is

- | OO
S1 B2 oot (@D ’

9. What mass of carbon dioxide occupies a volume of 2.2.4 L = lrmole
22 4 liters at STP?

A) 220g CO _ 12+32: Lf(/
C) 66.0¢g D) 88.0 g

10. Which quantity is equivalent to 39 grams of LiF?

A) 1.0 mole B) 2.0 moles s

L)F: 7 + ‘q
C) 0.50 mole @ 1.5 moles ZCQ




. /{nswm A e

1. Base your answer to the following question on the information below.

Vitamin C, also known as ascorbic acid, is water soluble and cannot
be produce.d by the human body. Each day, a person's diet should include a
Source of vitamin C, such as orange juice. Ascorbic acid has a molecular

formula of CeHsOs and a gram-formula mass of 176 grams per mole.

Determine the number of moles of vitamin C in an orange that contains 0.071 gram of

vitamin C.

2. Determine the mass of 5.20 moles of CeH12 (gram-formula mass = 84.2 grams/mole)

2 ol = X
> - %H‘.qz. g [rol HS—I'%L’ﬂ

3. Base your answer to the following question on the following paragraph.

A portable propane-fueled lantern contains a mesh silk bag coated with metal
hydroxides. The primary metal hydroxide is yttrium hydroxide. When the silk bag is
installed, it is ignited and burned away, leaving the metal hydroxide coating. The
coating forms metal oxides that glow brightly when heated to a high temperature.

During a test, a propane lantern is operated for three hours and consumes 5.0

moles of propane from the lantern’s tank. The balanced equation below represents

' the combustion of propane. Propome = C\,)H?
C3Hs + 502 — 3COz2 + 4H20 + energy L
Calculate the total mass of propane consumed during the lantern test. Your response ( 3(03 +C8’) —
must include both a correct numerical se;?) and the calculated result. |
S w~vol = 232 2 Z O
H""’g /Mo\ 3
4 What is the mass of 4.76 moles of NasPOs Y _7( wol = X a
(gram-formula mass = 164 grams/mole)? AYIE™

180.64q
5 Base your answer to the following question on

What is the total number of moles present in a 52.0-gram sample of NaN3(s) (gram-

formula mass = 65.0 gram/mole)? . 52 9
>( MO\G\S - (05 9/mo| Ov XO MO\

ect numerical setup for calculating

6. Show a coITr

the number of moles of CO2 (gram-formula )( TN, || 9
mass = 44 g/mol) present in 11 grams of COz. £ 3/mo|




7. Base your answer to the following question on the information and equation below.

Antacids can be used to neutralize excess stomach acid. Brand Antacid contains

the acid-neutralizing agent magnesium hydroxide, Mg(OH)z2. It reacts with HCl(aq) in
the stomach, according to the following balanced equation:

2 HCl(aq) + Mg(OH)z(s) - MgCIz(aq) + 2 H20(¥)
Show a correct numerical setup for ¢ umber of moles of Mg(OH)2

(gram-formula mass = 58.3 grams/mole) in an 8.40-gram sample.

i

8. Base your answer to the following question on Given the compound C4H100s,

a Calculate the molar mass of the compound. ‘-\(\7_\ - lOC\\ ol 8’([(_0\ @

b Calculate the number of moles in 17.7 grams of the compound. y¢ el = V7. 78

¢ What is the empirical formula for this compound? )% (0
B

9. In a laboratory experiment, a student determined the mass of the product, LiCl(s), to be

0.333 grams.

Clts) . o o
a Calculate the gram formula mass of LiC Round atomic masses from the Periodic G, O\
Table to the nearest tenth. [Show all work. Indicate the correct answer in proper 3 5.5
significant figures and include an appropriate unit.] 4R8N =

| 42,4
b Calculate the number of moles of LiCl(s) produced. [Show all work. Indicate the L

correct answer in proper significant figures.] , Do 9
X ol = 0,008 mol
| G2 9

10. In a laboratory experiment, a student determined the mass of the product, KCIO3(s), to
be 45.7 grams.

a. Calculate the gram formula mass of KCIO3(s). Round atomic masses from the
Periodic Table to the nearest tenth. [Show all work. Indicate the correct answer in

proper significant figures and include an appropriate unit.] 3‘14. A5 + 3(!(0) - \2_2_3

b. Calculate the number of moles of KCIO3(s) produced. [Show all work. Indicate the 39.1\
correct answer in proper significant figures.]

33D
7/ 3 (10 .0)
loa = D79 .
>( MOoIES | 22' 3/'“0' ( 122.0 )

0. 57 W\ol( . . “‘




1 molecule of H,0 contains i il atoms of hydrogen

» 1 molecule of H,O contains 7 atoms of oxygen

Now count moles. . .

1 mole of H,0 contains < moles of hydrogen atoms

1 mole of H,0 contains i moles of oxygen atoms

The number of moles of atoms in a formula is proportional to the number of
atoms in the formula.

1 mole of the compound = Number of atoms in the formula
2 moles of the compound = Number of atoms in the formula X 2

dons  Are 0 L mole of (aSO;7?

H(/\/O % m()’es O'C
(o m::aof Aloms (ACU'OP Al adems i the fo’rmulaﬁ

(A rses: (Meosored ~Aers

(:5 ole = It l_/ 4 Mmoles = Uy, @ L)




:ﬂven the reachon@ 507 2 4NQO +

O¥h wha’r s the maximum number of moles of
,9? at can be Produced when 2.0 mo!es

N —————— — P

Ire comp!eT&Ey reacted?

H.O = 6 6 moles 2 4 ' 2

NH3 4moles 2 moles X = 3 /7/70{ ik
2. Given the reaction 2KC
KClO3 needed o produce

103 (s) > 2KCI(s) + 302(g), what is the total number of moles of -
6 moles of O,(g)?

KClQ3 = 2 2 moles

C: 3 males x_‘—— LH /;/70{24 KC/O

3. Using the followmg reaction CHy + 202 > CO; + 2H,0, what amount of oxygen is needed
to completely react with 1 mol CH.?

0 - --—%—-—-2%/—— (57 ot e

4. What is the fo’ral humber of moles of O required to produce 40 imol of NO given the
reaction 4NHs €502 3%4NO ¥ 6H.0.

9L . 5 . X 07022—-/—/)(

5. Given the reaction 2CH3OH(I) .g) CO. ) + 4HZO(g) how many moles of 02(g)
are needed to produce exactly 20 mol of CO(g) ?

e 3 . X EX=.GO

~>
con 2 ENZ0 W O2 S
6 Given the reaction 4Na ow many tmoles of oxygen are completely

consumed in the production of 1.00 mol of Na.Q?

Gz — M X
/1/420 7 ZX/

7 Consider the following equation: (" CHa& 202 -> €Oz + 2H20
" How many moles of oxygenare needed for the complete combustion of 3.0 mol of CHa(g)?

a2X u |
.5 )’)’70@ 0&

o (2 2 X X =G
;, e — ____5 ™ — . e
g’a CHy / > (o rmotes 02\




8. According fto The reacﬁo@@%@ 3H, + Al(504)3, the total number of moles
of H,S04 needed to react completely with 5.0 mol of Alis ..

)5 =2.X< -
TR SR e T ey

— e — -

nroduced when 10 mol of Haz reacts completely with N2?

2% = 2O
N M\ 2 = \ > ,: _-._;7 M~H, ‘.i
o 3 [ O L etam ™S,

How many grams of NHs is this equal t0? (convert your mole value to grams)

T —

Motes > mass ) 6 moles . X0 L\\z,q ;)
Takle T) Yoo L -'
LT HAD= |7 7

10. The process of photosynthesis can be represented by the following equation:

(6C0z09) + 6H20(l) + energy {féHlZOé 5) + 602(g)
-r

If 4 mol of CoH120s is produced by the process, how many moles of CO2 were used?

QCp \"\\7__0(9 ~ .__LX_&L X ;mi@z& COZ :
co. © ¥ X

p
%

How many moles of H20 were used?

F

(Set-up another proportion, now between C¢H1204 & H20)

Cc, H\?_OC‘:

Lt (24 mees W0
H, O 0 (o Z'XX - .

How many grams of HzO is this equivalent to? (Convert the mole value to grams)

\

e — oeeaan 2“‘[ moles = ______.>f__§._ L)‘323 \‘\?_O)
‘ 241 2 \¥

* 11. Given the equation CH4 + 202 = CO2 + 2H20, how many grams of CO; will be produced
when 6 mol of Oz are reacted completely? (set-up a regular mole ratio and then convert
the moles of CO2 to grams)




'

C

“

1. Given 1
ven the balanced €quation representing a reaction:

9

A T
12(504)3 +£NaOH — 2A1(OH)4 + 3Na,SO4

The mole ratio of NaOQH 1o Al{OH);is G

A) 111l B) 13 D) 3.7

- Given the balanced equation re i
presenting
(.:ifl';@ 302(g) — 3COx(g) + 4H20(g)

What ig
for the

a reaction:

the total number of moles of O2(g) required
Complete combustion of 1.5 moles of CsHs (g)?

A) 30
C) 45

mol
mol

A s

e e,

Given the balanced equation representing a reaction:

2C0(g) + Oz(g) — 2COxA(g)
What is the mole ratio of CO

reaction? -

B)12 ()21 D)3:2

= @/E) 4. Given the balanced equation;

CaCOs(s) — CaCl(ag) + HoO(f)

(8)

What
when 2

(&) to CO2(g) in this
2.2

ij)the total number of moles of CO, formed
. moles of HCl is completely consumed?

A) 5.0 mol
C) 20. mol

‘) 5 Given the reaction:

T PoCh@y ¢ NazCrOs @) — PbCrO«(s)

the total number of moles of NaCl formed
moles of Na2CrO4 react completely?

What i1s
when 2

A) 1 mole
C) 3 moles

A 6. Given the equation:

-—-) 4 CO2(g) + 2 H2O(g)

moles of oxygen are required to react
ly with 1.0 mole of C2H2?

C) 50

2 C2H2
oW

comple

-
57 B) 2.0 D) 10

Co Wy

c —» S|

2\

\ by
(5015 )

02 _s
CaM

# AR
Ny

X

= |\

CO4 \ . X
ey T Z X zZo
2X = 2.0

X \O

e
AU

Oy



b 7. Given the reaction:

6 COz €6 Ho0 74CsHi20s # 6 02 H> O  w o X
What is the fotal rof moles of water needed to ——— e N
make 2,5 moles of CsHi20s ? T C(, HQOCD l 2.5

A) 25| B)60 O 12 15 X = (Q\(Z\S>
D 8. Given the reaction:

What is the total number of moles of CO; produced by CO
the complete combustion of 5.0 moles of CHs? <

A) 1.0 mole B) 2.0 moles C2¥ &, ! =5
C) 5.0 moles o. moles AX = 20

D 9. Given the reaction:
CsHi206(s) + 6 O2(g) -@) +6 H20(f)

H2.O
How moles of C5H1206(s) are needed to produce Q("  —

24 moles of calbon dmxnde? C.O 5

L.(

\)

e
—

X

-
©
A) 1.0 moles B) 12 moles Co X
C) 24 moles D) 4.0 moles e

s 7 02 {4 COM 6 HuO
a™ o,

qd X
What}sthetotalmlmberof moles of CO; produced C H WZ . ,
when pne mole of C:Hs is completely reacted? ' '
A1 2 O 3 D) 4
% 12. Given|the balanced equation:
= | X
—_ S — - -
Na 2 ¥




Name: Gas Density Calculations

l. At STP, 1.0 liter of helium contains the same total SAME |/0/UY)’7€ )

number of atoms as

Yt S
@ 1.0 L of Ne B) 2.0 L of Kr SAM + of 47/:)(;%

C) 0.5 L of Rn D) 1.5 L of Ar ryio

2. Which two samples of gas at STP contain the same total
number of molecules?

A) 1L of CO(g)and 0.5 L of N2(g)
B) 2L of CO(g) and 0.5 L of NH3(g)

C) I L of H2(g) and 2 L of Cl2(g) | S AYNE. VO /()//}/)6’3
@ 2 L of H2(g) and 2 L of Cla2(g) —
s ( 2, /) e

3. Which gaseous element has the greatest density at STP? Y < LUD /A

A) N2 B) O2 @Clz D) F2 d::: ~rm ' f‘eai

“ §
2%q 32q 704  BFq /Y1 ASS

4. 1f the density of a gas at STP is 2.50 grams per liter,

what is the gram molecular mass of the gas? ’ 2 50 = X )

A) 250 B) 224 @56.0 D) 89.6 ZZ &
5. Which gas has a density of 1.52 grams per liter at STP?

11 1.“ ’ y = 8 p ol | /52: )( %5‘/
@—lzs B) CHs C) NO D) CO Z‘j"""‘"’z y N,
3"‘/3 /@j 305 an |

6. At STP, what 1s the density of a gas that has a gram

molecular mass of 32 grams? X > 29

A) 0.70 g/L B) 2.0 g/L

C) 32 g/L D))1.4 g/L 22
7. What 1s the molecular mass of a gas whose density is 1.4

grams per liter at STP? .4 = ___2_(____

,) .
A) 16 B) 22 @3] D) 38 22.4

8. What is the density, in grams per liter, of N2 gas at STP? /1/ G I m
A) 280 B) 14.0 { C))1.25 D) 0.800 -




Mole Stoichiometry

1. The molecular formul
X3Y. What is the em

1) X,y
2) X,y

a of a compound is represented by
pirical formula of this compound?

XYZ
(4) XY,

2. Which formula below is an empirical formula?

@), @ HeCl,

3.

(3) CeH,
©®) cx, (4) CeH,, _g_l_.
1

@ a molecular formula
(2) an empirical formula

(3) anionic formula
(4) an organic formula

5. What is the gram formula mass of (NH,),PO,? 3()4)

(1) 113 ¢ @ 149 g 12C1)
(2) 121¢g (4) 404¢g S
)
6. What is the formula mass of Al,(SO,),?
(1) 123 (3) 214 25(67;3
(2) 150 @32 , s
7. What is the total number of moles of sulfur atoms in 1 mole
T £ e
(2) 15 (4) 17 Lovk @
Sobscn@gS

8  What is the total number of moles of hydrogen atoms
contained in 1 mole of (NH,),C,0,?
— S

(2) 2 (4) 4

9. Which represents the greatest mass of chlorine?
1 mole of chlorine 353 (3) 1 gram of chlorine [4
(2) 1 atom of chlorine (4) 1 molecule of chlorine

Imole =

10. Which sample contains a mole of atoms?
: @ 23 g Na (3) 42gKr gram form.
2) 248C 4) 78gK MASS
11. The number of moles of molecules in a 12.0-gram sample
" of Clyis
' 120 mole 3) 12.0 moles
35.5

@ 12.0 mole () 12.0 x 35.5 moles
710
o4 MoIPS = |2Q

71 2ol

9 -'.

Practice questions

12. What is the total mass in grams of 0.75 mole of SO,?

(1) 16 g (3) 32¢g e /S md = X
2) 24¢ @48g 0 %/l

13. What is the mass in grams of 1.00 mole of O, gas?
(1) 11.2
(2) 16.0

14. A compound has a gram formula mass of 56 grams per
mole. What is the molecular formula for this compound?

(1) CH, () CH,
2) CH, ((4)) CH,

15. A compound has an empirical formula of CH, and a
molecular mass of 56. What is its molecular formula?

CoHs
A
(1) CH, (3) C;Hg 56 _ q
@ CH, @ch g

16. A sample of an unknown gas at STP has a density of 1.25
grams per liter. What is the gram molecular mass of this

gas? . X
(2) 44.0¢ (4) 80.0¢g '

17. What is the mass of 1 mole of a gas that has a density of
2.00 grams per liter at STP?

7= X
1) 112¢ (3) 336¢ 22.4
2) 224¢ ) 4438¢ |

18. What is the percent composition by mass of nitrogen in NH, =
NO, (gram-formula mass = 80.0 grams/mole)? -

M) 17.5%

3) 52.5%
G) 25% 23 0 =
Q) 35.0% (4) 60.0% 0
19. What is the percent by mass of oxygen in o
propanal, CH,CH,CHO? 10 =
(1) 10.0% 3) 381% 7Y
@) 27.6% (4) 62.1%

20. A 10.0 gram sample of a hydrate was heated until all the

water of hydration was driven off. The mass of anhydrous 7 H,0O
product remaining was 8.00 grams. What is the percent of 3
water in the hydrate? : N
1) 12.5% .09 Z
(1) 0 (3) 25.0% | —
(@) 20.0% (4) 80.0% 1O
21. Given the reaction:
2C,Hg+70,—-54CO0O,+6H,0

What is the total number of moles of CO, produced when
one mole of C,H, is completely reacted?

1) 1 3) 3
@2 4) 4
CO 4. 4 X IH =
-~ —_ A T L
C2 WY\ 2 [ 2 2



Mole Stoichiometr
22. Given the reaction:

24. The table below shows the temperature, pressure, and
volume of five samples.

CH(g) +2 O,(g) -5CO,(g) +2 H,0(g)

‘#m

How many moles of oxygen are needed for the complete

combustion of 3.0 moles of CH,(g)?
(1),6.0 moles (3) 3.0 moles
~ (2) 2.0 moles (4) 4.0 moles
23. Given the equation:
Zn+2HCI - ZnCl, + H,
How many moles of HCI would be required to produce a
| total of 2 moles of H,?
/ (1) 0.5 3) 3
(2) 2 (4)) 4 -
/ A~ Which sample contains the same number of molecules as
I S ){_ZS_ sample 47 s
| : 9 -
Mo | = Al (1) E @) C
B 4) D
| X = 44 N |
25. Which quantity of N, gas has a volume of 11.2 liters at
STP? v 4 , 5
(1) 1.0 mole 14.0 grams W20 = 5m
(2) 2.0 moles (4) 28.0grams 5,0 X

- 2%
222, 0, 5 2 X Xz iy (¢
CHy | £33
X =(o



Stoichiometry
~ Multiple Choice Review

| as correctly represents a 7. The gram-formula mass of (NH4)2CO3 is
molecular formyla and its corresponding empirical g
formula?
A) 460¢g B) 640g
®C2H2 and CH  B) C3H4 and CH> C) 78.0¢g @ 96.0 g
C) Cs4Hs and CH D) CsHsg and C2H> 8. What is the gram formula mass of Ca(OH)2?
2. What is the empirical formula of a com ' O
pound with 4
the molecular formula CsHy O? A) 29g B) 34g C) 57g (D) 74¢g
9. Which sample contains a mole of atoms?
A) C4HgOq4 B) C3HeOs
23 g Na B) 24gC
C) C2H40:2 @ CH:20 8 } 418
C) 42 gKr D) 78 gK
3. What is the total number of atoms contained in 1 ) 42 g ) 738
mole of NH3?

10. The number of moles of molecules in a 12.0-gram
sample of Cl, is

A) 1 mole B) 2 moles
A) 12.0 12.0
C) 3 moles D) ¥ moles 35 & mole 10 mole
5 4. What is the molecular formula of a compound that C) 12.0 moles D) 12.0 x 35.5 moles

has a molecular mass of 54 and the empirical

formula C2H3? 11. What is the mass in grams of 2.0 moles of NO»?

A) C2H3 @ CaHs 92 B) 60. C) 46 D) 30.

C) CeHo D) CsHiz2 12. What is the total mass in grams of 0.75 mole of

SO2?
5. A compound whose empirical formula i1s NOz

could have a molecular mass of A) 16g B) 24g C) 32 @ 48 g

A) 23 B) 39 @ 92 D) 120 13. What is the percent by mass of oxygen in

propanal, CH3CH2CHO?
6. Which chemical formula is both an empirical

formula and a molecular formula? A) 10.0% @ 27.6%
@ CH4 C) 38.1% D) 62.1%
B) C2Hs 14. In which compound is the percent by mass of
oxygen greatest?
O) CH3COOH
BeO B) McO
D) CH3CH2COOCH: ) Mg
C) CaO D) SrO

al



Stoichiometry

15. A hydrate 1s a compound that includes water 18. Given the balanced equation:

molecules within its crystal structure. During an

experiment to determine the percent by mass of 2 CaHio(g) + 13 O2(g) —8 CO2(g) + 10 H20(g)

water in a hydrated crystal, a student found the What is the total number of moles of O2(g) that

mass of the hydrated crystal to be 4.10 grams. must react completely with 5.00 moles of C4H1o0

After heating to constant mass, the mass was 3.70 (g)?

grams. What 1s the percent by mass of water in

this crystal? A) 10.0 B) 20.0 C) 26.5 @2.5

A) 90.% B) 11% 19. Given the equation:

@.8% D) 0.40% 2 C2H2(g) + 5 02(g) — 4 CO2(g) + 2 H20(g)
How many moles of oxygen are required to react

16. The percent by mass of hydrogen in NH3 1s equal completely with 1.0 mole of C2H2?

to

25 B)20 C)50 D)I0
A)lileoo B) % x 100
: 20. At the same temperature and pressure, which
C) 7 x 100 @% x 100 sample contains the same number of moles of
particles as 1 liter of O2(g)?
17. Given the reaction:
A))ILN B) 2L N

N2(g) + 3 H2(g) + 2 NHzi(g) @ «(®) ) 28)

What is the mole-to-mole ratio between nitrogen C) 0.5 L SOx(g) D) 1L H20(¢)

gas and hydrogen gas?

A) 1:120B) k3 C) 2:2 D) 23



Stoichiometry
Constructed Response Practice

Base your answers to questions 1 through 3 on the following paragraph.

A portable propane-fueled lantern contains a mesh silk bag coated with metal hydroxides. The
primary metal hydroxide is yttrium hydroxide. When the silk bag is installed, it is ignited and

burned away, leaving the metal hydroxide coating. The coating forms metal oxides that glow
brightly when heated to a high temperature.

During a test, a propane lantern is operated for three hours and consumes(5.0 moles of propane)
from the lantern's tank. The balanced equation below represents the combustion of propane.

C3Hg + 502 — 3CO2 + 4H20 + energy AR

1. At standard pressure, the boiling point of propane is 231 K. In the box below draw a partlcle

diagram to represent the phase of the propane as it leaves the tank at 294 K. Your response must
include at least six molecules.

Key

(O = propane
molecule

Propane.: Qa\t‘\% = 30 +- 80 = Y4 3/, |

2. Calculate the total mass of propane consumed during the lantern test. Your response must include
both a correct numerical setup and the calculated result.

S5 rwoles = _ X
449 Yol >

3. Determine the total number of moles of CO2 produced during the lantern test.

CaHg

1 5 l \ }
co. A ?ﬁ X 'J weles CO,

4. Base your answer to the following question on
the information below.

The decomposition of sodium azide, NaN3(s), is used to inflate airbagé. On impact, the NaN3
(s) is ignited by an electrical spark, producing N2(g) and Na(s). The N2(g) inflates the airbag.

What is the total number of moles present in a 52.0-gram sample of NaN3(s) (gram- formula mass
='65.0 gram/mole)?

X oles = D2 o e
(69 3/mo\ | -(&moes

9



Stoichiometry

Base your answers to questions 5 and 6 on the information below.

Some dry chemicals can be used to put out forest fires. One of these chemicals is NaHCO:s.

When NaHCOxs(s) is heated, one of the products is CO2(g), as shown 1n the balanced equation
below.

2NaHCO3(s) + heat - Na2COs(s) + H20(g) + CO2A(g)

5. Show a correct numerical setup for calculating the e percent composition by mass of carbon in the
product Na2COs.

No aCZED - Lt(,p
C—o 302) =12
0-> 30W) = 4Y

6. Determine the total number of]' oles of CO2{g) produced when 7.0 moles oESaHCOsls) 1S

completely reacted. | X
CO 2
N 0 ! T 7 3.5 motes

7. Write the empirical formula for the compound CsH120s.

[CH,0)|

8. Show a correct numerical setup for calculating the formula mags of glucose, CsH120s.

02 + 1200 + Gla) =

Base your answers to questions 9 and 10 on the information and equation below.

Antacids can be used to neutralize excess stomach acid. Brand A Antacid contains the

acid-neutralizing agent magnesium hydroxide, Mg(OH)z. It reacts with HCl(aq) in the stomach,
according to the following balanced equation:

2 HCl(aq) + Mg(OH)2(s) — MgCl2(aq) + 2 H20(¢)

9. Show a correct numerical setup for calculating the number of moles of Mg(OH)2 (gram-formula
mass = 58.3 grams/mole) in an 8.40-gram sample.

¢ = 5409 AU vl
8.2 ¥ /mo \

10. If a person produces 0.050 mole of excess HCI in the stomach, how many moles of Mg(OH)2
are needed to neutralize this excess hydrochloric acid?

L W2 05 =
MSCOHXL | \ >< ORS ol

30
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Stoichiometry

Base your answers to questions 11 and 12 on
the information below.

Gypsum is a mineral that is used in the construction industry to make drywall (sheetrock).
The chemical formula for this hydrated compound is CaSO4+ 2 H20. A hydrated compound
contains water molecules within its crystalline structure. Gypsum contains 2 moles of water

for each 1 mole of calcium sulfate.

11. What is the gram formula mass of CaSO4 ¢ 2 H207?
Ca =40 Ms 4D = Y ‘ \ 772 B | ’
D =32 O =alie) = 3L

O = 4U6)H=64 o
12. Show a correct numerical setup for calculating the percent composition by mass of water in this

compound and record your answer.
waTten = (@ ‘::(: Y100 = 20.9°/.
Whnele = (12

13. Given the compound C4H100s,

| g
a Calculate the molar mass of the compound. q(\2) + \0(0 + ?(\(o3 = \ 18 */mdl

b Calculate the number of moles in 17.7 grams of the compound. X wvoles = 177.7 q { 0 qj's ol 5

\ | TC 2/mal
¢ What 1s the empirical fo\l;mula for this compound? F@ Ofmo

[Cons0,)|

a1l



