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Skills Worksheet

Sample Problem Set

Stoichiometry

So far in your chemistry course, you have learned that chemists count quantities of
elements and compounds in terms of moles and that they relate moles of a
substance to mass by using the molar mass. In addition, you have learned to write
chemical equations so that they represent the rearrangements of atoms that take
place during chemical reactions, and you have learned to balance these equations.
In this chapter you will be able to put these separate skills together to accomplish
one of the most important tasks of chemistry—using chemical equations to make
predictions about the quantities of substances that react or are given off as
products and relating those quantities to one another. This process of relating
quantities of reactants and products in a chemical reaction to one another is called
Stoichiometry.

First, look at an analogy.

Suppose you need to make several sandwiches to take on a picnic with friends.
You decide to make turkey-and-cheese sandwiches using the following
“equation:”

2 bread slices + 2 turkey slices + 1 lettuce leaf + 1 cheese slice
— | turkey-and-cheese sandwich

This equation shows that you need those ingredients in a ratio of 2:2:1:1,
respectively. You can use this equation to predict that you would need 30 turkey
slices to make 15 sandwiches or 6 cheese slices to go with 12 turkey slices.

Zinc reacts with oxygen according to the following balanced chemical
equation:

2Zn + O, — 2Zn0

Like the sandwich recipe, this equation can be viewed as a “recipe” for zinc
oxide. It tells you that reacting two zinc atoms with a molecule of oxygen will
produce two formula units of zinc oxide. Can you predict how many zinc oxide
units could be formed from 500 zinc atoms? Could you determine how many
moles of oxygen molecules it would take to react with 4 mol of zinc atoms? What
if you had 22 g of zinc and wanted to know how many grams of ZnO could be
made from it? Keep in mind that the chemical equation relates amounts, not
masses, of products and reactants. The problems in this chapter will show you
how to solve problems of this kind.
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| Sample Problem Set continued

General Plan for Solving Stoichiometry Problems

Mass of
substance &

Convert using
the molar mass
of A

Amount in
ol of
substance B

Amount in
mol of . f =~
substarice A Conwvert using the -

e | mole ratio 7, given in the
balanced chemical equation,

Convert using
the molar
mass of B.

Mass of
substance B
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Sample Problem Set continued

Sample Problem 1

Ammonia is made industrially by reacting nitrogen and hydrogen under pressure
at high temperature, and in the presence of a catalyst. The equation is

N2(g) + 3H2(g) — 2NH;(g). If 4.0 mol of H, react, how many moles of NH; will be
produced?

Solution

ANALYZE

What is given in the problem?  the balanced equation, and the amount of H,
in moles

What are you asked to find? the amount of NH; produced in moles

Organization of data is extremely important in dealing with stoichiometry
problems. You will find that it is most helpful to make data tables such as the
following one.

Items Data

Substance H, NH;
Coefficient in balanced equation 3 2
Molar mass NA* NA
Amount 4.0 mol | ? mol
Mass of substance NA NA

*NA means not applicable to the problem

PLAN

What steps are needed to calculate the amount of NH; that can be produced from
4.0 mol H,?

Multiply by the mole ratio of NH; to H, determined from the coefficients of the
balanced equation.

2 3
Amount of Amount of
Hl in mol multiply by mole ratio: A;fj NH3 in mol

) mole ratio -
mgim 7x% = mol NH,
~ 3molH,
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Sample Problem Set continued

COMPUTE
2molNH,;

4.0molH, x
3molH,

= 2.7mol NH,

EVALUATE

Are the units correct?
Yes; the answer has the correct units of moles NHj.

Is the number of significant figures correct?
Yes; two significant figures is correct because data were given to two significant
figures.

Is the answer reasonable?
Yes; the answer is 2/3 of 4.0.

Practice

1. How many moles of sodium will react with water to produce 4.0 mol of
hydrogen in the following reaction?

2Na(s) + 2H,0(]) — 2NaOH(aq) + Ha(g) ans: 8.0 mol Na

2. How many moles of lithium chloride will be formed by the reaction of chlorine
with 0.046 mol of lithium bromide in the following reaction?

2LiBr(aq) + Cly(g) — 2LiCl(ag) + Bry(/) ans: 0.046 mol LiCl
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Sample Problem Set continued

3. Aluminum will react with sulfuric acid in the following reaction.
2Al(s) + 3HpSO4()) = Alx(SO4)s(ag) + 3Ha(g)
a. How many moles of H,SO,4 will react with 18 mol Al? ans: 27 mol H,SO,

b. How many moles of each product will be produced?
ans: 27 mol H,, 9 mol AL (SO,);

4. Propane burns in excess oxygen according to the following reaction.
C3H8 + 502 = 3COZ + 4H20

a. How many moles each of CO, and H,O are formed from 3.85 mol of
propane? ans: 11.6 mol CO,, 15.4 mol H,O

b. If 0.647 mol of oxygen is used in the burning of propane, how many moles
each of CO, and H,O are produced? How many moles of C;Hjg are
consumed? ans: 0.388 mol CO,, 0.518 mol H,O, 0.129 mol C;H;
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I Sample Problem Set continued

Sample Problem 2

Potassium chlorate is sometimes decomposed in the laboratory to generate
oxygen. The reaction is 2KCIO3(s) —2KCI(s) + 30,(g). What mass of KCIO; do you
need to produce 0.50 mol 0,7

Solution

ANALYZE

What is given in the problem?  the amount of oxygen in moles

What are you asked to find? the mass of potassium chlorate
Items Data
Substance KCIO3 0,
Coefficient in balanced equation 2 3
Molar mass* 122.55 g/mol NA
Amount ? mol 0.50 mol
Mass 7¢g NA

*determined from the periodic table

PLAN
What steps are needed to calculate the mass of KCIO; needed to produce

0.50 mol O,?
Use the mole ratio to convert amount of O, to amount of KClOs. Then convert
amount of KCIO; to mass of KCl1Os.

E

Amount of O, in mol ————————3= Amount of KCIO, in mal

Mass of KCIO, ing

. . 1 Ty
Ricede Falin pneofere eigins KO3

e 2mol KCIO, 12255 g KCIO, iy
: 3 el O, mol KOOI, -
COMPUTE
2 mol KCIO; 122.55 g KCIO
0.50 mol O, x = 3 % = 3 - 41 g KCIO,
3 mol O, 1 mol KCIO;
EVALUATE

Are the units correct?
Yes; units canceled to give grams of KCIO;.
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Sample Problem Set continued

Is the number of significant figures correct?
Yes; two significant figures is correct.

Is the answer reasonable?
Yes; 41 g is about 1/3 of the molar mass of KCIOs, and 0.5 x 2/3 = 1/3.

Practice

1. Phosphorus burns in air to produce a phosphorus oxide in the following
reaction:

4P(s) + 50,(g) = P4O(s)

a. What mass of phosphorus will be needed to produce 3.25 mol of P,O,,?
ans: 403 g P

b. If 0.489 mol of phosphorus burns, what mass of oxygen is used? What mass
of P,O, is produced? ans: 19.6 g 02, 15.4 g P,O,

2. Hydrogen peroxide breaks down, releasing oxygen, in the following reaction:
2H,04(agq) — 2H,0(]) + O4(g)

a. What mass of oxygen is produced when 1.840 mol of H,0, decomposes?
ans: 29.44 g O,

b. What mass of water is produced when 5.0 mol O, is produced by this
reaction? ans: 180 ¢ H,O
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I Sample Problem Set continued

Sample Problem 3

How many moles of aluminum will be produced from 30.0 kg Al,O; in the following
reaction?

2A1,0; — 4Al + 30,

Solution

ANALYZE

What is given in the problem?  the mass of aluminum oxide

What are you asked to find? the amount of aluminum produced
Items Data
Substance Al O3 Al
Coefficient in balanced equation | 2 4
Molar mass 101.96 g/mol | NA
Amount ? mol ? mol
Mass 30.0 kg NA

PLAN

What steps are needed to calculate the amount of Al produced from 30.0 kg of

ALO;?

The molar mass of ALO; can be used to convert to moles Al;O3. The mole ratio of
Al:Al,O; from the coefficients in the equation will convert to moles Al from moles
AL O;.

Mass of Al,O,ing = —_ hass of AL, inkg
aenbigaly iy - "‘l'::"f

snelrspdy Byl ! de

fnvesse of the
soierlaay siteeis of

AL

_ H
Amount of ALD, e Amount of Al in mal
ST mowteply S flser wopolyr seefian
i mo| 2ot Al

2 el ALY

Y

seerlar rreaeas ALLDR wnenle eqilice

wiven 1000 g I mol ALGL 4 mol Al

kz AL O, ¥ . ; S
- ke 0196 2 ALD, - 2 mol ALD, L

COMPUTE

1000 g 1 molAl, 0, 5 4 mol Al

X =588 mol Al
kg 101.96 gAl,O; 2 mol Al,O;

30.0 kg Al, O, x
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Sample Problem Set continued

EVALUATE

Are the units correct?
Yes; units canceled to give moles of Al.

Is the number of significant figures correct?

Yes; three significant figures is correct.

Is the answer reasonable?

Yes; the molar mass of Al,O5 is about 100, so 30 kg of Al,O; is about 300 mol. The
mole ratio of Al:Al,O; is 2:1, so the answer should be about 600 mol Al

Practice

1. Sodium carbonate reacts with nitric acid according to the following equation.
Na,COs(s) + 2HNO; — 2NaNO; + CO, + H,0

a. How many moles of Na,CO; are required to produce 100.0 g of NaNO;?
ans: 0.5882 mol Na,CO;

b. If 7.50 g of Na,CO; reacts, how many moles of CO, are produced?
ans: 0.0708 mol CO,

2. Hydrogen is generated by passing hot steam over iron, which oxidizes to form
Fe;0,, in the following equation.

3Fe(s) + 4H,0(g) — 4Ha(g) + Fe304(s)
a. If 625 g of Fe;04 is produced in the reaction, how many moles of hydrogen
are produced at the same time? ans: 10.8 mol H,

b. How many moles of iron would be needed to generate 27 g of hydrogen?
ans: 10. mol Fe
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| Sample Problem Set continued

Sample Problem 4
Methane burns in air by the following reaction:
CH,(g) +20,(2) —> CO4(g) + 2H,0(g)
What mass of water is produced by burning 500. g of methane?

Solution

ANALYZE

What is given in the problem?  the mass of methane in grams

What are you asked to find? the mass of water produced
ItemS Data
Substance CHy H,O
Coefficient in balanced equation 1 2
Molar mass 16.05 g/mol 18.02 g/mol
Amount ? mol ? mol
Mass 500. g 7¢g

PLAN

What steps are needed to calculate the mass of H,O produced from the burning of
500. g of CHy4?

Convert grams of CH, to moles CHy by using the molar mass of CHy. Use the mole
ratio from the balanced equation to determine moles H,O from moles CHy. Use the
molar mass of H,O to calculate grams H,O.

Massof CH, ing

suedsipdv by

saverse of e
swiefar mpeas s of
CH
3]
Amount of GH ; e — = Amount of HoD in mol
3 anzilfagaly drw the Sitvefe Ferfio z
i el 2 md H A1 selfipfy doy
.r—l‘.h‘!-y‘ CH e sarolesy
' satss of H £
Mass of HO in g
&
apnsdiar s UM, e oo sssduar sy 6D

iven tmol CH,  2molH,0O 1802z H.0O }
X e 22 % £ 2= =g HO
(605 g CH, 1 mol CH, 1 mol HO S

g8
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COMPUTE
1 2 mol 02gH
500, g O, o2 Gy ZmolTL0 IBBEHE ;e ¢ H,0
16.05g CH, 1molCH, [molH,O )
EVALUATE

Are the units correct?

Yes; mass of H,O was required, and units canceled to give grams H,O.
Is the number of significant figures correct?

Yes; three significant figures is correct because the mass of CH4 was given to three
significant figures.

Is the answer reasonable?

Yes; CH, and H,O have similar molar masses, and twice as many moles of H,O are
produced as moles CH4 burned. So, you would expect to get a little more than 1000 g
of Hzo.

Practice

1. Calculate the mass of silver bromide produced from 22.5 g of silver nitrate in

the following reaction:
2AgNOs(aq) + MgBr,(ag)— 2AgBr1(s) + Mg(NO;),(aq) ans: 24.9 g AgBr

2. What mass of acetylene, C,H,, will be produced from the reaction of 90. g of
calcium carbide, CaC,, with water in the following reaction?

CaCy(s) + 2H,O(l) — C,Hy(g) + Ca(OH),(s) ans: 37 g C,H,

3. Chlorine gas can be produced in the laboratory by adding concentrated
hydrochloric acid to manganese(IV) oxide in the following reaction:

MnO,(s) + 4HCl(ag) — MnCly(aq) + 2H,0(]) + Cly(g)

a. Calculate the mass of MnO, needed to produce 25.0 g of Cl..
ans: 30.7 g MnO,

b. What mass of MnCl, is produced when 0.091 g of Cl, is generated?
ans: 0.16 g MnCl,
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Worksheet for Basic Mass to Mass Stoichiometry

1) Using the following equation:
2 NaOH + H2SO4 = 2 H2O + NazSO4

How many grams of sodium sulfate will be formed if you start with 200 grams of sodium
hydroxide and you have an excess of sulfuric acid? (ANSWER 355.3g Na:S04)

2) Using the following equation:
Pb(SO4)2 + 4 LiINO3 = Pb(NO3)s + 2 Li»SO4

How many grams of lithium nitrate will be needed to make 250 grams of lithium sulfate,
assuming that you have an adequate amount of lead (IV) sulfate to do the reaction?
(ANSWER 386.3g of LiNO3)

3) Using the following equation:
FeOs +3 Hp —-—----mmm--- >2 Fe+3 HO

Calculate how many grams of iron can be made from 16.5 grams of Fe;O3 by the following
equation.

4) Using the following equation:
2, + KIOs + 6HCl --------- > 5ICI + KCI + 3H,O

Calculate how many grams of iodine are needed to prepare 28.6 grams of ICl1 by this reaction.

5) Using the following equation:
5 KNO;z + 2 KMnOg4 + 3 HSO4 ------ > 5 KNOs + 2 MnSO4 + K2S04 + 3 H,O

How many moles and how many grams of KMnO4 are needed to carry out this reaction on
11.4 grams of KNO,?

6) Using the following equation:
4 NH3 + 5 Oz ---—--—---- >4 NO + 6 H,O

How many moles and how many grams of oxygen (O2) are needed to react with 56.8 grams
of ammonia by this reaction?
7) Using the following equation:
NalOs; + 6 HI ------------ >3 I+ Nal + 3 H,O
Calculate the number of moles and the number of grams of iodine (I2) that can be made this

way from 16.4 grams of NalOs.

8) The combustion of a sample of butane, C4H10 (lighter fluid), produced 2.46 grams of water.

2 CsHio+ 1307 --——-- > 8CO;, + 10H,O

(a) How many moles of water formed?

(b) How many moles of butane burned?

(c) How many grams of butane burned?

(d) How much oxygen was used up in moles?
(e) How much oxygen was used up in grams?






Stoichiometry — Simpler Questions
1. When heated, potassium chlorate decomposes into potassium chloride and oxygen gas:
2 KClO3(s5) — 2 KCls) + 3 Oxg

a. How many moles of Oz gas will be produced from 10.0 g of KC1O3?
b. What is the volume of this amount of O, gas at STP?

2. The reaction of aluminium and iron(IIl) oxide gives off a great deal of heat and light:
2 Als) + FeaOs3(5) — 2 Fe(s) + Al2 O3y

a. What mass of FexOs(s) is required to react completely with 1.0 kg of Al(s)?
b. What mass of Fe(s) will be produced based on the quantities in a)?

3. The Marsh test was used historically to detect arsenic in cases of suspected poisoning:
A$:03(5) + 6 Hag) — 2 AsHs(g) + 3 HaO(g)

A sample contains 640 mg of AspO3. What mass of AsH3z will be isolated from the above reaction?
Assume that there is enough H to react with all the As;Os.

4. Glucose can be fermented by yeast to produce ethanol by the following reaction:
CeHi1206(s) — 2 C2HeOq) + 2 COxq)

a. What mass of glucose is needed to produce 800 g of ethanol?
b. What volume of COz (at 25°C and 1 atm pressure) will be produced by the fermentation of
the amount of glucose you calculated in part a?

5. Titanium(IV) chloride reacts spectacularly with water vapour to form titanium dioxide and hydrogen
chloride gas:

TiClyg) + 2 H2O(g) — TiO2) + 4 HClg)

a. What mass of water vapour is needed to react with 4.0 g of TiCls?
b. How many moles of HCI(g) will be formed given the amounts in a)?

6.  The following unbalanced reaction is for the complete combustion of toluene, the main ingredient
of paint thinner:

C7Hs() + Oz(g) — COz(g) + H2O(g)

a. What is the balanced equation for this transformation?
b. What volume of O> gas at STP is required for the complete combustion of 45.0 g of C7Hg?
¢. What mass of COxz is formed by the complete combustion of 45.0 g of C7Hs?

7. Baking soda can be heated to form sodium carbonate by the following reaction:
2 NaHCOs3(s) — NaxCOs(s) + COxq) + H2O(g)

a. What mass of baking soda is required to make 100.0 g of Na,CO3?
b. How many moles of CO; are produced by the above reaction?



Stoichiometry — Excess/limiting reagents & percent yield and purity

8. The Haber-Bosch process produces ammonia from elemental nitrogen and hydrogen:
Na(g) + 3 Hae) = 2 NHs(g)

a. If10.0 kg of nitrogen gas are reacted with 10000 L of hydrogen gas (at SLC), which gas is
the limiting reactant?

b. What mass of ammonia is produced from the amounts in a)?

c. *How much of the excess of the excess reactant is left over?

9. Titanium (IV) chloride can be made by the following reaction:
2 FeTiOs3(s) + 7 Clag) + 6 C(s) — 2 TiCly(g) + 6 COg) + 2 FeCls(s)

a. Ifyou start with 100.0 g of each reactant, which one limits the reaction?
b. What is the theoretical yield of TiCls based on the amounts in a)?
c. Ifonly 70.0 g of TiCls is recovered, what is the percent yield of the reaction?

10. Small amounts of hydrogen gas can be generated by reacting magnesium metal with hydrochloric
acid:
Mg + 2 HCl(ag) — MgClag) + Hog

a. What is the theoretical yield of hydrogen gass in litres at STP if 200 mL of 0.4AM HClaq) was
reacted with excess Mg?

b. What is the theoretical volume of Ha gas produced at SLC if 575 mg of a Mg sample are reacted

with excess HC1?
c. What is the percent purity of the Mg sample if only 4L of H> were collected at SLC?

11. Reacting carbon monoxide with silver(Il) fluoride generates carbonyl fluoride and silver(I) fluoride:
COg) + 2 AgFa(s) = COFa) + 2 AgF(s)

a. What mass of AgFa(s) is required to make 10.0 g of COF2(g)?
b. If25.0 g of CO are reacted with a 250.0 g of a 90% pure sample of AgFa(s), what is the
theoretical yield of COF2(g)?

12.  When sodium sulfate and lead(Il) nitrate are mixed, a precipitate of lead(IT)sulfate forms:
NazSOu(aq) + PD(NO3)2(ag) — PbSO4(s) +2 NaNOs(ag)

a.  When a sample of Na,SOy is mixed with excess Pb(NO3)a, 2.27 g of PbSO4 was formed.
Assuming the reaction is 100% efficient, what mass of Na2SO4 was dissolved in the sample?

b.  If2.00 M Pb(NOs), was used, what was the minimum volume required to react with all the
NazSOy4 in part a?

13.  When calcium carbonate solution is mixed with hydrochloric acid, carbon dioxide is among the

products:
CaCO3(aq) + 2 HCl(ag) — CaCla(ag) + CO2g) + H20()

a.  Which reactant is in excess if 25.0 mL of a 0.100 M solution of CaCOs is mixed with 20.0
mL of 0.275 M HCI1?
b.  What is the final concentration of the excess reactant in solution?
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mole conversions - practice problems

It is important to be able to convert between units of mass and volume measurement and ‘moles.” The mole is a
unit for counting atoms and molecules representing 602,000,000,000,000,000,000,000 particles. This is often written as
6.02 x 10238 particles and is known as ‘Avogadro’s number.” Using the periodic table it is possible to calculate the ‘molar
mass,” or the mass of a single mole of a substance. The ‘molar volume’ is the volume of a single mole of gaseous
substance. All gases have the same molar volume when measured at standard temperature and pressure or STP, which
is 22.4 liters per mole.

mole conversion chart example:
) Calculate the number of molecules in 1.62 grams of calcium chloride,
mass CaCls.
(grams) .
-develop a strategy: grams — moles — particles
-calculate and solve:
volume
o 1mol) _ (6.022x10% partiol
mo 022x articles
o 162 g CaCl, x x E
- 111g 1 mol
particles pw
= |8F 0= —particles-ot-Cad
\ L 18- 79x10% particlesot-Call

practice problems:

s

. A sample of neon has a volume of 75.8 L at STP . Calculate the number of moles.

2. Calculate the mass of an 8.4 mole sample of iron.

3. Convert 0.45 g of sodium hydroxide, NaOH, into moles.

4. Calculate the number of molecules in a sample of carbon dioxide with a mass of 168.2 grams.
5. Calculate the number of moles of potassium nitrate, KNOg, in a sample with a mass of 85.2 grams.
6. Calculate the mass of 0.94 moles of sodium bicarbonate, NaHCQa.

7. Convert 7.8 liters of carbon tetrafluoride, CF4, to grams.

8. Calculate the mass of 3.47x1023 gold atoms.

9. Calculate the volume, in liters, of 7500 g of helium atoms. Assume STP conditions.

10. Calculate the number of particles in 5.0 grams of NaCl.

11. Calculate the mass of 5.0x10'* molecules of water.

12. Calculate the volume of 5.0 grams of NO gas at STP.



name: suggested answers date:

mole conversions - practice problems

It is important to be able to convert between units of mass and volume measurement and ‘moles.” The mole is a
unit for counting atoms and molecules representing 602,000,000,000,000,000,000,000 particles. This is often written as
6.02 x 1022 particles and is known as ‘Avogadro’s number.” Using the periodic table it is possible to calculate the 'molar
mass,’ or the mass of a single mole of a substance. The ‘molar volume’ is the volume of a single mole of gaseous
substance. All gases have the same molar volume when measured at standard temperature and pressure or STP, which
is 22.4 liters per mole.

mole conversion chart example:
) Calculate the number of molecules in 1.62 grams of calcium chloride,
\ \ mass CaCla.
%5 (grams) .
\((\o\'& -develop a strategy: grams — moles — particles

( L mo'j -calculate and solve:
25 volume
(liters)

1 mol) y (6.022><1023 particlesj

e 1.62 g CaCl, x
/ p 111 g 1 mol
%

> particles
ST \

practice problems:

1. A sample of neon has a volume of 75.8 L at STP . Calculate the number of moles. 3.38 mol Ne

2. Calculate the mass of an 8.4 mole sample of iron. 469.14 g Fe

3. Convert 0.45 g of sodium hydroxide, NaOH, into moles. 0.0112 mol NaOH

4. Calculate the number of molecules in a sample of carbon dioxide with a mass of 168.2 grams. 2.30x10?* molecules COz
5. Calculate the number of moles of potassium nitrate, KNOg, in a sample with a mass of 85.2 grams. 0.843 mol KNOz
6. Calculate the mass of 0.94 moles of sodium bicarbonate, NaHCQOa. 78.96 g NaHCOs

7. Convert 7.8 liters of carbon tetrafluoride, CFs, to grams. 30.64 g CF4

8. Calculate the mass of 3.47x1023 gold atoms. 113.52 g Au

9. Calculate the volume, in liters, of 7500 g of helium atoms. Assume STP conditions. 42000 L He

10. Calculate the number of particles in 5.0 grams of NaCl. 5.15x1022 particles NaCl

11. Calculate the mass of 5.0x1014 molecules of water. 1.49x10% g H20

12. Calculate the volume of 5.0 grams of NO gas at STP. 3.73 L NO




EMPIRICAL FORMULA WORKSHEET

Name Date

1. What is the empirical formula for a compound which contains 0.0134 g of iron, 0.00769 g of sulphur
and 0.0115 g of oxygen?

2. Find the empirical formula for a compound which contains 32.8% chromium and 67.2% chlorine.

3. NAME the compound which contains 0.463 g TI (#81), 0.0544 g of carbon, 0.00685 g of hydrogen
and 0.0725 g oxygen by finding its empirical formula.

4. What is the empirical formula for a compound which contains 67.1% zinc and the rest is oxygen?



5. Barry Um has a sample of a compound which weighs 200 grams and contains only carbon, hydrogen,
oxygen and nitrogen. By analysis, he finds that it contains 97.56 grams of carbon, 4.878 g of hydrogen,
52.03 g of oxygen and 45.53 g of nitrogen. Find its empirical formula.

6. The characteristic odour of pineapple is due to ethyl butyrate, an organic compound which contains
only carbon, hydrogen and oxygen. If a sample of ethyl butyrate is known to contain 0.62069 g of
carbon, 0.103448 g of hydrogen and 0.275862 g of oxygen, what is the empirical formula for ethyl

butyrate?

7. 300.0 grams of a compound which contains only carbon, hydrogen and oxygen is analyzed and found
to contain the exact same percentage of carbon as it has oxygen. The percentage of hydrogen is known to
be 5.98823%. Find the empirical formula of the compound.

8. 200.00 g of an organic compound is known to contain 83.884 g of carbon, 10.486 g of hydrogen,
18.640 g of oxygen and the rest is nitrogen. What is the empirical formula of the compound?

9. 300 g of an organic sample which contains only carbon, hydrogen and oxygen is analyzed and found
to contain 145.946 g of carbon, 24.3243 g of hydrogen and the rest is oxygen. What is the empirical

formula for the compound?



5. Barry Umhas a samp!edfacompound which weighs 200 grams and contains only carbon, hydrogen,
oxygen and nitrogen. By analysis, he finds that it contains 97.56 grams of carbon, 4.878 g of hydrogen,
5203 gof oxygen and 45.53 g of nitrogen. Find its empirical formula.

(- () B\D +3252 - 25 <2 =S

_ .. = \.S 4z - B

e AT T T e | <n 2 | CahOyN
L 2 27 - “ | P

o - L‘S’l:r‘} ngg) 3.252 5 53 A *

=

N = @SS%Q{%B 2,252 < E.u, I S

6. The characteristic odour of pineapple is due to ethyl butyrate, an organic compound which contains
only carbon, hydrogen and oxygen. If a sample of ethyl butyrate is known to contain 0.62069 g of
carbon, 0.103448 g of hydrogen and 0275862 g of oxygen, what is the empirical formula for ethyl

Cbb%g{é_’"‘%) = 0.0S\F2ro.0F24 = S
H{O.\OWXﬂX{%%}  0.10344R L0.0 32 < - \ CSHGO |
O‘(O'Zq&bljxﬁgg\ O.0VA2 £ o.ovF2Hl |

7. 300.0 grams of a compound which contains only carbon, hydrogen and oxygen is analyzed and found
to contain the exact same percentage of carbon as it has oxygen. The percentage of hydrogen is known to
be 5.98823%. Findtheempmcalfonn of the compound. N 2.431'8‘91 o BN 5

) (5q'g‘2§2‘5~a§( z 55\88’23 a3 4
e - @qocﬁ&Sﬂ){ ' o 3
~ (47.005889)( g 1247 \ *3
(C =0=100 - nggzb 44 00’588‘5‘79) CuHOs

8. 200.00 g of an organic compound is known to contain 83.884 g of carbon, 10486 g ofhydrogcn,
18.640 g of oxygen and the m%xs nitrogen. What is the empirical formula of the compound?

C- (86‘88‘-}3 6,990 + LS = x23= T
w0432 onge + o5 T 9 22 = 23 |Cell0y
0= (‘6494053(U93>.- LS F LlbS ' & -3

N= (3@“1’)3(%} 52135 F TS = 223D =l

9. 300 g of an organic sample which contains only carbon, hydrogen and oxygen is analyzed and found
to contain 145.946 g of carbon, 24.3243 g of hydrogen and the restis oxygen. What is the empirical
formula for the compound?-

(\45“'\%3{%):\2.1&&(0 +RI08) = .S x2 = 3
He(24 22808 ) - 242240 + BASR) L B w2 6

o=(12 g 2 - 8. 08\ + =, 0% V2 s
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1. What is the empirical formula for a compound which contains 0.0134 g of iron, 0.00769 g of sulphur

and 0.0115 g of oxygen?
(0.0 2D,) : o.000200\ Feede = L
) SO~ |
S= (o m’%b‘ﬁg)( ) 5.000223A0 4+ 0,000 = | a2 1
o ‘\9 Yon (o
A .00 BFS + 0.0002F6 ¢ A Sapws

O = (0. \\‘5@(’!@%

2. Find the empirical formula for a compound which contains 32 8% chromium and 67.2% chlorine.
(= 3 L2ROF *0.L325F = |
Cr - (22 9)( 5209 ©.

o = (29 555 1, 8929 toLBeR = 5

| CrCly !
Cvom v T clal cmcle

3. NAME the compound which contains 0.463 g Tl (#81), 0.0544 g of carbon, 0.00685 g of hydrogen
and 0.0725 g oxygen by finding its empirical formula.

T (o %?"3X2c;f4 3\ -

i ocoeeS < |
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4. What is the empirical formula for a compound which contains 67.1% zinc and the rest is oxygen?

bq QX(OMO\ - 1.02599 +1.02599 = | ir\o |

= (2. 0&91 > . 2.0562S +1.02599 = 2
lo.09 Zine oxide
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