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GFM (Molar Mass) Calculations - SHOW ALL WORK!

Calculate the gram formula mass of the following chemicats:
pre2x dadod = [991.91¢

1) Br;
2)  CsOH - 1329095
s 132955 2

3) BaCl,
4)  FeFs (\Q\-%%O'l

5) AlCl3
6)  Al0s _ % 26 o\ 21 ;63.‘1@2(3)
5*\56‘%‘4""\Wq ‘2(
7)  SOs ot 26!
F0.063X- 3 |
8) HNO
£3 0/9\%"}5
9)  (NH4)L0s
26, D?%Q&S

10)  Mg3(PO4):

262 ?5577Qj

11)  Pb(CH3COO0).

J25.2%96H
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Compound 6FM % comp % comp % comp
A N % H %S % O
s A %f‘;?i@;,sl?ﬂs? _ 29156 xjoo| 2204 <joo | = é_@{)‘ ¥lo0
— O Mwsanqy=03anl|” 98,019 4¢ 9401545 _@Y:OW‘J
s | 2@l [Fsalt. |7 essl
% Ca % Cl
CGCIz
No.ag, | 2170 | 63591
% H % 0
H.0
/950925 | |2l | 9%.9°
% Cu % C % O
CuCOs;
3.3 | oladl, | 97 | 3887
% Na % Cl
NaCl /&)a\ =2 )\q%‘a:ﬂ‘)
cl=3suss | S | 60
% Al % P
Alo(POs)s =2 Qe sy
Pe30C0 T 5. g 2049 | se
H=/215. 994y
%K % O % H
KoH  |[K=3A.09%¢3
0= 5. 9% | 6970 | 2%.5 S

T 0079 W
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Crystal Hyvdrates (% Composition)

1. Base your answer to the following question on A hydrate is a compound with water molecules
incorporated into its crystal structure. In an experiment to find the percent by mass of water in a
hydrated compound, the following data were recorded:

Mass of crucible + hydrated crysials before heating 7.50 grams
Mass of crucible 6.90 grams ]
Mass of crucible + anhydrous crystals after heating 7.20 grams
What is the percent by mass of water in the hydrate?
B) 50.% C) 96. % D) 8.0 %

A) 72.%

2. The percent by mass of water in the
hydrate Na>SOs*10H>O is closest to

A) 18% B) 44% C) 76%D) 56%>

3. What is the percent by mass of water present in 1.0
mole of CaSOg4 * 2H20?

A) 79% B) 10.% C) 12

4. A student obtained the following data to determine
the percent by mass of water in a hydrate.

Mass of empty crucible +

COVBE s wvrvvscyssnssmmeosnvsamssnns s 11.70 g
Mass of crucible + cover +

hydrated salt

before heating....................... 1490 g

Mass of crucible + cover +
anhydrous salt after
thorough heating .................... 1453 g

What is the approximate percent by mass of the
water in the hydrated salt?

B) 88% C) 98% D) 2.5%

5. A 4.4 gram sample of a hydrate was heated until
the water of hydration was driven off. The
anhydrous compound remaining had a mass of 3.3
grams. What is the percentage by mass of water in
the hydrate?

B) 33% C) 67% D) 75%

6. A 20. gram sample of a hydrate is heated until all
the water of hydration is driven off. The mass of
the anhydrous compound remaining is 15 grams.
What is the percent by mass of water in the
hydrate?

A) 75% B) 15% cf) 25%) D) 33%

7. Which species contains the greatest percent by
mass of hydrogen?

B) H202
C) H20 D) OH-

8. A 1.20-gram sample of a hydrated salt is heated to
a constant mass of 0.80 gram. What was the
percent by mass of water contained in the original
sample?

A) 20. ) 50. D) 67

9. A student determining the percent by mass of
water in a hydrated crystal obtained the following
data.

Mass of crystal before heating.................. 50g
Mass of crystal after 1st heating............... 40¢g
Mass of crystal after 2nd heating.............. 40g

What is the percent by mass of water in the
hydrate?

A) 0.80%
C) 80.%

B) 0.20%
D) 20%
10. The percent by mass of water in Ba(C'l, - 2 H,O
(formula mass = 243) is equal to
18 243
A w100 B2 100
243 8

o
K2~ 100
36
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Crystal Hydrates (% Composition)

11. A 10.0 gram sample of a hydrate was heated until
all the water of hydration was driven off. The
mass of anhydrous product remaining was 8.00
grams. What is the percent of water in the
hydrate?

A) 25.0%
C) 80.0%

12. A 60. gram sample of LiCl * H20 is heated in an
open crucible until all of the water has been
driven off. What is the total mass of LiCl
remaining in the crucible?

B) 24g C) 18g D) 60g

13. A student determining the percent by mass of
water in a hydrated sample of salt obtained the
following data:

Mass of hydrate 6.25 g

Mass of sample after 1st heating 5.12 g

Mass of sample after 2nd heating 5.12 g

The correct expression for obtaining the percent
by mass of water in the sample is

B) 12.5%

6.25 g 512 g
A)D08 100 B 2228 o 100
113 g 6.2:
6.25 o 13
©) 2298 . 100 25 100
H12¢g .25

14. An 8.24-gram sample of a hydrated salt is heated
until it has a constant mass of 6.20 grams. What
was the percent by mass of water contained in the
original sample?

A) 75.2% B) 14.1%

C) 2a35% D) 32.9%

Base your answers to questions 15 and 16 on the
table below shows the data collected during the
heating of a 5.0 gram sample of a hydrated salt.

Mass of Heating Time
Salt (g) (min)
5.0 0.0
4.1 5.0
3.1 10.
3.0 15.
| 3.0 30.
3.0 0.

15. What is the percent of water in the original
sample?
A) 82.%
C) 60.%

57 40.%
D) 30.%

16. After 60. minutes, how many grams of water
appear to remain in the salt?

A) 0.00 B) 20 C) 1.9 D) 0.90
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Grams to Moles & Moles to Grams

Conver'l‘r)ﬂllg goélcétmiézom grams to m%lez" .y o le :8/70‘5/_5@ _ OQO/E“%O(
CFY ) 6015765 mol 0' ’;; /801
2) 25.0 g NaOH 25 = 0.625 w0l
GT—}/{ 29 qq7 ( ol €= 50) a7
3) 54.0 g HCI _ Y — b/% mo
(FA 3EHEOU mele 364014
4) 13.0g H20 - 3
5) 23.0 g Ca(NOs), B j‘i =P, /%0/47/572
= /MOMW/VW/ pole WALASE: ol
6) 1.00 g H2504
G
7) 01059 0; el e //Qf’ ~ OOO%MO[

i 31.99¢ 3].4%¢
Convert the following fr.'om moles to grams:
el nass = 0035 il =S

2) 0.1188 moles NaOH

GEA 31.A9710 meSST O.1186X 3).%7/(_—1#.755

3) 4.00 moles KCI

[T 1,951 assE

4) 10.0 moles H:0;

[FA Y00y e

5) 13.0 moles Na,COs

[Er 1009 §L eSS =

Y N9 = 2‘?847205%
[ O %30,@/%5(:3\/0,/@5

) 2 AN0O9GEI)= f, )7775’5;4

zzim;';s ;2273+ peSSE 2K X ATOOTEY= 416 '205527
7) 0.800 moles NH3 0 g >( _[ RL/({? /3 (Z 5799

0Fﬂ e ;LL\,Z/\Q W§S =
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Grams, Molecules, and Moles Worksheet Nom b~
,\thQl_ )\«
1) How many molecules are there in 32.0 grams of FeF? %
%)
molz 22 O 253 mo| molecates= 0.285¢ « 6.04x10
(R %%19\ =

2) How many molecules are there in 250. grams of Na,SO,?

A7 (é Ol;c(ﬁB)
ol= - ol mcdesles = 2049
el 12076 L. oA ol mebeuse =33 x| D2

3) How many grams are there in 4.60 x 10** atoms of silver?

HLoxlo?t MESS = ke X %\Cm
moles :m5—7-é¥ﬂ vr\O[ — 7 él‘([ X /075/68

2 -2
4) How many grams are there in 4.70 x 10 molecules of Ag}ﬂ‘g“’\—‘aj

{70 47 (
SWELEE jo—z(;i S;E“OTMW\@{ y\/\G\DS‘— yoled Lt

‘ 7%]\(\/\0‘ i iéq WQ/
5) How many grams are there in 5.70 x 10* molecules ofH S '

£
70 ¥(023 MASS = vnoles ~9
mo\%: égg\x @5300? Y1 mo | = 4‘47%% ><%’075
O —
6) How many molecules are there in 221 grams of Cu(NO 37
0 Kl
[esf_iggl/i)»)—ﬁhw[ ole cules = \7%?“[6

po 157554 :EOCT A m@}w@

7) How many grams are there in 4.90 x 10> molecules of H,?

- les r bW
L ORI qed>= ™o i
1085 ‘%ﬁ“) =Pt mely VT < [ 4 x 2.0568
8) How many molecules are there 230. grams of COC
D
250 woleulzs= D 17 {bpaxt )
fo\t’b - — =D, 7/] V\O(\f)

| 1.9.%39 ). =110 7T > pobeda
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Mass-Mole Calculations

1. Which sample contains a mole of atoms?

) 42 gKr

D) 24gC
2. The number of moles of molecules in a 12.()-gram
sample of ('l5 is

A) 12.0 x 35.5 B) 12.0
moles o mole

C) 12.0 moles D) 12.0
355 mole

3. One mole of Oz has approximately the same mass
as one mole of

@ B) Cla C) CHs D) LiH

4. The total number of moles represented by 20
grams of CaCOs is

Al B2 0©ol @

5. What is the mass in of 2.0 moles of NO2?
A)30. B)6€ )02 D) 46

6. What is the total mass of oxygen in 1.00 mole of
Al2(CrOs)3?
A) 48.0¢g By 192 g
C) 112g D) 640 g

7. What is the total mass of 2.0 moles of H2(g)?

A) 1.0g B) 20g C) 3.0@?
8. What is the fotal mass in grams of 0.75 mole of SO

2?

A) 16g B) 24g C) 32@

9. What is the mass in grams of 1.00 mole of O2 gas?

B) 224 C) 112 D) 16.0

10. What is the gram-molecular mass of a compound
if 5 moles of the compound has a mass of 100
grams?
A) 100 g
C) 500 g

11. What is the total mass of iron in 1.0 mole ofFezﬂ/

e

B) 5g

A) T2g B) 56¢g
12. Which sample contains number of
atoms as a gram of He?
A) 9gofF B) 7gofLi
COtgmos b ssorc

13. The gram molecular mass of COz is the same as
the gram molecular mass of

B) SO2
C) CO D
14. Which quantity is equivalent to 39 grams of LiF?
A) 1.0 mole B) 2.0 moles
C) 0.50 mole ) 1.5mo

15. What is the total number of moles in 80.0 grams
of C2H;5Cl (gram-formula mass = 64.5

mﬂ;“éde)? /. Q; ol
245
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T S

Balancing Equations

2 A o
1) _| GHi0.+ X 0,> X €O+ _X H,0
C C X \
H 4 \ HZo
A 0 ZFC

2) £_ AgI + _I Fez(CO3)3 - ;7\ F€I3 + i A92C93
Ay ¥ 6 A9 & 6

T F¢ I 3cC
e & Fe 7 X
C_33 2 CD—S X 3
3) _| V:05+_.5 Ca5> 2 Ca0O+_| V.55
V 2 V-
O S © rg
Ca +5 Cax s
S5 ¢y S Sq
4) D NaNOs+_L PbO > _L Pb(NOs). + [ Naz0
W ¥ 2 Na X
ToND3 MO3 2
P | P5
| 0 \
5) D ager+ | 6aP0s> | AgPO.+ [ GaBrs
Ay 475 3
Bc £ B 2
Lo o
O |
0 v |
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Regents Chemistry Balancing Equations Practice

1. Given the balanced equation with an unknown

compound represented by X C’el_l '&-OQ _% ;L >< 4 2(_02
CsH1206(aq) = 2X +2C02(g) C C> C L['-Z;l Q

\Z/htcth:)ipo)u;ld is represented by X? ‘l’( ,)\ } ; 2 é
A) CH3CH20H(aq)
B) CH O G O a4
C) CH20HCH:0H(aq)
D) CH2(OH)s(aq)
2. Given the incomplete equation for the combustion
of ethane:

2C;Hs+ 702 — 4CO2+6
What is the formula of the missing product?

A) H202 B) HCOOH
C) CH3;OH
3. Given the unbalanced equation: re 0 ‘g — e 31( D) Y
_I“[':():; o ('() by S }"-l'—_ ("()J 1—
Fe fed

o
When the equation is correctly balanced using the O ‘( 6 '2/9{ é
smallest whole-number coefficients, what is the C C /l/& 3
coefficient OEE‘O? /V Z %
A)1 B)2 @ D) 4

4. Given the unbalanced equation:

_ Al+__ CuSO; —__ Al(SO4)3 +_ Cn

When the equation is balanced using the smallest whole-number coefficients, what is the
coefficient of Al?

A) 1 @ C) 3 D) 4

5. Given the unbalanced equation:

‘What is the coefficient of O when the equation is balanced correctly using the smallest whole
number coefficients?

M B) 2 @ pya L[y (109, {_Mvdﬂigg
o Mg | /"\3 \
Cl o

10 O C_) é%é
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Balancing Equations Practice

6. Given the unbalanced equation:

_\l[*] ()__)(LQ] y ,'\l-_)();;(h)

‘When this equation is correctly balanced using
smallest whole numbers, what is the coefficient of

02(g)?

A) 6 B)2@ D) 4

7. Given the unbalanced equation:

__Na —42\ Ho0 = Hyo+_ NaOH

‘When the equation is correctly balanced using the
smallest whole-number coefficients, the coefficient
for H20 is

A) 1 C)3 D)4
8. Given the unbalanced equation:

—Na(g) + — O2(g) > — N205(g)
When the equation is balanced using smallest
whole numbers, the coefficient of N2(g) will be

A) 1 C)S D) 4

9. Given the unbalanced equation:

__CaS0O, + __ AlICl3 — Al(SO,)3 + — CaCly

—
‘What is the coefficient of Al2(SO4)3 when the equation is completely balanced using the smallest
whole-number coefficients?™—

@ B) 2 C) 3 D) 4

10. Given the unbalanced equation: 11. When the equation
NaOH + H3POs — NaiPOs + H2O LCu+_ ’504—>_/C11SO4+93H:O+
[ SO
When the equation is correctly balanced, the is correctly balanced, what is the coefficient of
coefficient of H20 will be CuS04?

A) 1 B)2®D)4 B)2 C)3 D)4

_ U S0y Y ,Cuggﬁ/ﬂl@*_,sgg\

CcCuo cv
= A
i S S
D) C

11
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Identifying Reaction Types
Determine if the following are synthesis (S), decomposition (D), single replacement (SR), or
double replacement (DR) reactions.

©X - 1. 2NaClO; —» 2NaCl + 30, D
2. 2AgNO; + Ni — Ni(NOs), + 2Ag S R
3. H,CO; — H,0 + CO, D,
4. BaCO; — BaO + CO, \D)
5. 4Cr+3 0, - 2 Cr0; >
6. Ca+2HCl — CaCl, + H, SEL
7. Ca(C:H;0,), + NayCO; — CaCO; + 2NaC,H;0, D K
8. Cu(OH), + 2HC,H;0, —> Cu(C,H;0,), + 2H,0 D K
9. 8Cu+ Sg —> 8CuS >
10. P4 + 50, — 2 P,Os >
11. 2K + 2H,0 — 2KOH + H, ==
12. 3AgNO; + K;PO, — Ag;PO, + 3KNO; 1 OK
13.H, + Cl, > 2HCI >

14.NaOH + HCI - NaCl + H,O DY{

15.2NH; = N, + 3H, D

16. Mg + H,S0; > MgSO; + H, > =
17.F, + 2HBr 2 Br, + 2HF > ){

18. Zn(NOs), + CaCO; => Ca(NOs), + ZnCO; DK

19.4A1 + 30, = 2AL0; 6

20. 2H,0, =2 2H,0 + 0O, D

12
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Balancing Different Types of Reactions
Balance the following equations and indicate the type of reaction taking place:

1) B_L NaBr + __| H3P£49_1_N03P2§+§4[/_H8r'
Ne k% Na 3
B 4 3 Ber 43
POy | PO |
/J( B Typel;,f r‘eacgl;n:/5 DOUB \ﬂ Kff /CL( ‘-OWJ
2) %i/_ Ca(OH)z + | Aly(SO4)s > jﬁ CaSO4 + _4~_ Al(OH)s
Cow ¥ S %ﬁ‘z" 5
o 2 C 26
Al 3 Al gy %?
) SO b
g 0‘4— > Type of reaction: D@\b\f’ QGQ\QLCW\]L

3) A_Mg+__L Fe,0:3>_ 4 Fe+ ¥ Mg0  —

7 A 12 bz £ a4 C

2 hszE [orxe F S
ozl | O FIC
Type of reaction: > n‘r‘«?le e
1 cHes ;Oﬁ %COZ"'szO
C’a? ngz
D =26

p &G
CﬁWbUB#'\O)/]

Type of reaction:

13
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Regents Chemistry Mole-Mole Calculations
1. Which sample contains a mole of atoms? 12. Which sample contains the same number of atoms as
y B) 78 gK a gram of He?
C) 42 gKr D) 24gC A) 9 gof F B) 7 gof Li
2. The number of moles of molecules in a 12.()-gram w D) 6gofC
sample of ('], is 13. The gram molecular mass of CO? is the same as the
A) 12,0 x 35.5 B) IZ. gram molecular mass of
moles 10 mole @ B) SO2 C) CO D) C2Hs
€) 12.0 moles L L 14. Which quantity is equivalent to 39 grams of LiF?
35.5
o A) 1.0 mole B) 2.0 moles
3. One mole of O has approximately the same mass as

one mole of
B) Cl2 C) CHs D) LiH

C) 0.50 mole @

15. Given the balanced equation representing the
reaction between methane and oxygen:
4. The total number of moles represented by 20 grams of

CaCOs is CH; =205 — COs +2H,0

i R e According to this equation, what is the mole ratio of
5. What is the mass in grams of 2.0 moles of NO2? oxygen to methane?

A)30. B) 60 C) 92D D) 46 B) ;imole Oy

1 2 moles CH,

6. What is the total mass of oxygen in 1.00 mole of ) 2erams Oy D) _1gram O,

AlZ(Cr04)3? 1 gram CH, 2 grams CH,

A) 48.0¢ . 16. Given the balanced equation representing a reaction:

C) 112¢g D) 64.0g
7. What is the total mass of 2.0 moles of Ha(g)? Al:(SOy )5 + 6NaOH > 2A1{OI); + 3NayS0,

A)10g B) 20g C)3.0g D)40g
8. What is the total mass in grams of 0.75 mole of SO2?

A)16g B) 24g C) 32® The mole ratio of NaOH to AI(OH )5 is

9. What is the mass in grams of 1.00 mole of O> gas? Al ME OF :1

17. Given the balanced equation representing a reaction:
B) 224 C) 11.2 D) 16.0
) ) ) C3Hs(g) +502(g) — 3CO2(g) + 4H20(g)
10. What is the gram-molecular mass of a compound if 5
moles of the compound has a mass of 100 grams? What is the total number of moles of O2(g) required
A) 100 g B) 5g for the complete combustion of 1.5 moles of C3Hs

C) 500 g (2)?

|
11. What is the total mass of iron in 1.0 mole of Fe203? A) .30 mol B) 1.5 mol
C) 4.5mol < D) T3mol >

2; :2 Og g 18. Given the balanced equation representing a reaction:
2CO(g) + O2(g) — 2CO2(g)

What is the mole ratio of CO(g) to CO2(g) in this

reaction?

A)2:1 B)1:2CC0C) 11 )32

14
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Mass-Mole-Molecule Calculations

1. Given the balanced equation representing a

reaction: 200
o+ DV B
CaO(s) + CO2(g) — CaCOs(s) + heat Tx

‘What is the total mass of CaO(s) that reacts
completely with 88 grams of CO2(g) to produce
200. grams of CaCO3(s)?

A) 288 g B) 56¢g
C) 1127g D) 88¢g
2. Given the balanced equation representing a
reaction:
2H> + 02 —2H20

‘What is the total mass of water formed when 8
grams of hydrogen reacts completely with 64

d_ejgrams of oxygen? 0 1x 15999y
9mK8gB36gC)56g ,
l4ﬁ\’5><’31 L1395 ﬁ'? 7%?“,%
the 12X .07 =
LA > X M7 O % (599N
oIt> =——— » Ti —
;ﬂ— n The total number of grams of Oz needed to produce
Jo\ b 54 grams of water is X 2,417
A)48) B)61 C)75 D)36 T* =
4. Given the balanced equation: yr- 2.4
=
NaOH + HCl —> NaCl + H20 *=[42%
P YATSAY

What is the total number of grams of H2O
produced when 116 grams of the product, NaCl, is
formed?

A) 90g B) 54g C) ng@

5. Given the reaction:
Cu+ 4 HNO3 — Cu(NO3)2 + 2 H20 + 2 NO2

What is the total mass of H>O produced when 32
grams of Cu is completely consumed?

) 728 C) 36g D) 9.0g

6. Given the balanced equation:

Fe(s) + CuSOas(aq) — FeSOas(aq) + Cu(s)

‘What total mass of iron is necessary to produce
1.00 mole of copper?

A) 55. B) 112¢g
C) 192¢g D) 26.0g
7. Given the reaction:
4 Al(s) + 3 O2(g) — 2 AlOs(s)

‘What is the minimum number of grams of oxygen
gas required to produce 1.00 mole of aluminum

oxide?
A) 320¢g B) 192
C) 96.0g D) 48.0¢g

8. Given the reaction:

4Al+302—>2AL0s
‘What is the total number of moles of aluminum
oxide that can be formed when 54 grams of

aluminum reacts completely with oxygen?
@w B) 2.0 moles
C) 3.0moles D) 4.0 moles

9. Given the reaction:

2 CoH(g) + 5 02(g) — 4 CO(g) + 2 H2O(g)

‘What is the total number of grams of Ox(g) needed
to react completely with 0.50 mole of C2Hx(g)?

o B) 80.g
C) 160 g D) 10. g
10. According to the reaction

H>+ Clz - 2 HCI,

the production of 2.0 moles of HC1 would require
70. grams of Ch and

A) 1.0gofH2 B) 20gofH2
D) 4.0 gof H>

C) 3.0gof H2

15
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1. Which gas sample at STP has the same total number

of molecules as 2.0 liters of CO

Ay 2.0L of Cl2(g) B) 6.0

0L oI TOa(g D) 3.0

2(g) at STP?

L of He(g)
L of H2S(g)

2. At STP, 1.0 liter of helium contains the same total

number of atoms as

o

C) 0.5L of Rn D) 1.5

3. What is the total volume occupied by 132 grams of

COx(g) at STP?

L of Kr
L of Ar

A) 448L

C) 224L D) 33.6L
4. At STP, 3 x 102 molecules of SO2(g) occupy the

same volume as

A) 1 mole of Hx(g)
B) 6 x 102 molecules of Ha(g)

0.5 mole of H2(g
D) 4 grams of Ha(g)

5. The volume occupied by 9.03 x 1023 molecules of N2

gas at STP is closest to

A) 0.500 liter

C) 1.50 liters D) 22.4 liters

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

Sample | Substance | Temperature | Pressure | Volume
(K) (atm) (L)
A He 273 1 224
B 02 273 1 224
C Ne 273 2 224
D Ns 546 2 44.8
E Ar 546 2 44.8

‘Which sample contains the same number of molecules as sample 4?

A)E B) B

Cc)C

D) D

7. A sample of neon gas at STP has a mass of 20.
grams. An equal volume of argon gas at STP will

have a mass of

A) 10.g B) 20.g C) 30.@

16
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Moles-Liters Calculations

8. Which contains the same number of molecules as 22.4
liters of N2 at STP?

A) 20.0 grams of argon
B)74.00 grams of helium
C) 10.0 grams of nitrogen
D) 8.00 grams of oxygen

9. Which quantity represents 1.00 mole at STP?

A) 22.4 liters of O2(g)

B) 22.4 liters of H20(/)
C) 16.0 grams of O2(g)
D) 16.0 grams of H20(/)

10. What is the total volume, in liters, occupied by 56.0
grams of nitrogen gas at STP?

A) 11Z_B) 448 _X) 33.6 D) 22.4

11. The mass of 11.2 liters of a gas is 20. grams at STP.
What is the mass of 6.02 x 1023 molecules of this
gas?

A) 80.g B) 20.gC) 402 D) 10.¢

12. Which quantity of N2 gas has a volume of 11.2 liters
at STP?
A) 1.0 mole B) 2.0 moles
C) 14 D) 28.0 grams
13. Which quantity contains a total of 3.01 x 1023
molecules of Cl2 at STP?
A) 170g B) 70.0g
D) 224 (

14. At STP, which gas sample has a volume of 11.2
liters?
A) 0.250 mole of NH3
B) 0.750 mole of NH3
C)0.500 mole of CO3
D)

15. At STP, 170. grams of NH3 gas will occupy a total
of

.UU mole O 2

A) 2240L B) 224L
C) 2.24L @
16. At STP, 32 grams of O2 would occupy the same
volume as
A) 64 g of H2

C) 8.0gof CHs

B) 32 gof SO

17. What mass of carbon dioxide occupies a volume of
22 4 liters at STP?

A) 66.0 g B) 88.0¢g
C) 220¢g
18. The total quantity of molecules contained in 5.6
liters of an ideal gas at STP is
A) 1.0 mole B) 0.75 mole
C) 0.50 mole

19. At STP, 1 mole of He(g) contains the same number

of atoms as
A) 448Lof H2(g) B) 22.4L of Hx(g)
C) 224 Lof D) 44.8 L of Ar(g)
20. Which quantity represents the total amount of N2(g)
in a 22 .4 liter sample at STP?
A) 1.00 mole
B) 14.0 grams

C) 3.01 x 1023 molecules
D) 6.02 x 1023 atoms

21. At STP, 44.8 liters of CO2 contains the same number
of molecules as

A) 1.00 mole of He ¢" B) .00 moles ¢
C) 0.500 mole of H> .00 moles of Nz
22. What is the total number of carbon atoms contained

in 22.4 liters of CO gas at STP?

A) 1.00 B) 0.500
C) 3.01 x 103 D) 6.02 x 102
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Determining Empirical Formulas based on Given mole ratios

1) Cu = 1.15 moles, S = 1.15 moles, O = 4.60 moles

—_
—_—

(o\\ff? VS Tis ) 1S CuSO
~ / S

2)Na = 0.67 moles, N = 0.67 moles, O = 2.01 moles
Mo NO 2,

3) Ag = 3.6 moles, P = 1.2 moles, O = 4.8 moles

A ER

4) Zn = 1.53 moles, Cl = 3.06 moles

ZnCly
5) Si = 0.52 moles, F = 3.12 moles
\. —
Dt c
6) C = 3 moles, O = 6 moles
0,
7)H = 3.61 moles, O = 1.8 moles
L, o

8) Al = 1.2 moles ,0 = 3.6 moles, H = 3.6 moles

Al (OHBE

9) Na = 0.82 moles, Cl = 0.82 moles
)\) aC ( /

10) Zn = 21.1 moles, N = 42.2 moles, O = 126.6 moles

2 (/UDsL\
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Empirical Formula from Percent Composition @
1 92.24% C; 7.76% H
) molof (= T2 = ¢/ ol T
AL NI aC R
IR

T6%H= 176 GT/ ol = 776 t7,g<?mo/“mjf’0
/.(907014 7/(5{ :/0001

2) 36.48% Na; 25.44% S; 38.08% O

3) 4999%C; 5.61% H; 44.40% O
E) 9\0?

5) A compound composed of 0.556g carbon and 0.0933g hydrogen.

Ly

4) 38.76% Ca; 19.97% P; 41.27% O

19
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Molecular Formula from Empirical Formula and Percent Composition

1) Calculate the molecular formula for the following:
a.) empirical formula CH, molar mass = 78 g/mol

me' CH= 1%5
Molewlar Hé:mf@

b.) empirical formula NO2, molar mass = 46.01 g/mol

E mp < )=y Lol gt

c.) caffeine, 49.5% C, 5.15% H, 28.9% N, 16.5% O by mass, molar
sS= R Ewp ! Cythly 0=
M\ decdor! Cyg H)O)\/HQ;:/ 95?

2) A compound analyzes as 79.08% C; 5.54% H and 15.38% N. What is
the molecular formula if the molar mass is 273.36 g/mol?

Ev\,\g’ Cd—) S)U} = ?lj
Molewar! C/{H/Slé:ﬂ}ﬁéﬁ
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Molecular Formula from Empirical Formula and Percent Composition

1 8

Freons are gaseous compounds that we used to use in air conditioners and
refrigerators. Freon contains 9.93% carbon, 58.6% chlorine and 31.4%
fluorine by mass. What is the empirical formula?

CCLLFA

Find the empirical formula for a compound made of 0.295g of Ca, 0.236g

of S, and 0.469g of O.
Ca SO

The molecular mass of benzene is 78 amu and its empirical formula is CH.
What is the molecular formula for benzene? (__L

Vitamin €, formally known as ascorbic acid, contains 40.9% carbon, 4.58%
hydrogen and 54.5 % oxygen. It has a molecular mass of 176.1 amu.
What is its molecular formula? (first, find its empirical formula).

C cHOg

Find the formula for a crystal hydrate containing 76.9% CaSQ4, 19.9%
water.

August 03, 2023
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