C5a (II) HS

C5a Calculations using moles (part II)
Use the correct equation, a calculator and a copy of the periodic table (see last page).
Use the number of decimal places in the question as a guide in deciding how many to include in the
answer (if the Q has a mass of 2.37grams, then the answer in moles should be to 2dp !)

Ratios from equations
The number of moles of each substance in the balanced symbol equation gives you a lot
of information.
eg/ in the equation below, sulphuric acid is neutralising the strong alkali sodium hydroxide.

_H2SO4 + 2NaOH  _ Na2SO4 + 2H2O
It takes 1 mole of sulphuric acid (we don’t write the number 1 in the equation), to neutralise
2 moles of sodium hydroxide.
From this you could also say that:
it takes 2moles of sulphuric acid to neutralise 4 moles of NaOH
and it takes 0.5moles of sulphuric acid to neutralise 1 mole of NaOH
We could also say (from the equation) that:
When 1 mole of sulphuric acid reacts completely with NaOH, it forms 2 moles of water !

Question 1:
Below is the equation showing the reduction of iron ore (Fe2O3) in a blast furnace to form iron.

Fe2O3 + 3CO  2Fe + 3CO2
a) How many moles of Fe2O3 react with 3 moles of CO ?
b) How many moles of iron (Fe) are formed when 1 mole of iron ore Fe2O3 is reduced in the
blast furnace ?

c) How many moles of iron oxide would react with 6 moles of CO ?

d) How many moles of carbon dioxide (CO2) would be formed if 3 moles of Fe2O3 reacted completely
in the blast furnace ?
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Using balanced equations & moles to work out how much product is made …
This is known as “reacting masses”
You can predict how much product you’ll make, if you know the balanced symbol equation for the
reaction and you know the mass of one of the reactants. [these calculations were covered on the part 1 worksheet]

Example:
Below is the equation for a reaction where chlorine displaces iodine from a compound.

1Cl2 + 2KI  2KCl + 1I2
a) What are the Relative Formula Masses of Cl2 and I2 ?
Ans : Cl2 = 2 x 35.5 = 71g
I2 = 2 x 127 = 254g
b) How many moles of Chlorine Cl2 are present in 3.5grams ?
Number of moles = Mass
RFM

Ans : Number of moles = 3.5g = 0.05moles Cl2
71g

c) Using the ratio from the balanced equation, how many moles of I2 would be produced
from this number (your answer to part b) of moles Cl2 ?
Ans: the balanced equation says that 1 mole Cl2 makes 1 mole I2
So, 0.05moles Cl2 makes 0.05moles of I2
d) What is the mass of this many moles (answer to c) of I2 ?
Ans: Mass = 0.05moles x 254 = 12.7g of I2

Mass = Number of moles x RFM

So,…… 3.5grams of chlorine Cl2 will make 12.7grams of Iodine I2
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Q2/ Below is the equation for a reaction where fluorine displaces bromine from a compound.

F2 + 2KBr  2KF + Br2
a) What are the Relative Formula Masses of F2 and Br2 ?

b) How many moles of Fluorine F2 are present in 1.75grams ?
Number of moles = Mass
RFM

c) Using the ratio from the balanced equation, how many moles of Br2 would be
produced from this number (your answer to part b) of moles F2 ?

d) What is the mass of this many moles (answer to c) of Br2 ?
Mass = Number of moles x RFM

Q3/ Below is the equation for a reaction where fluoride ions form a brilliant white precipitate
after reacting with silver nitrate (this is the test for halide ions).

KF + AgNO3  KNO3 + AgF
a) What are the Relative Formula Masses of KF and AgF ?

b) How many moles of Potassium fluoride are present in 3.33grams of KF ?
Number of moles = Mass
RFM

c) Using the ratio from the balanced equation, how many moles of AgF would be
produced from this number (your answer to part b) of moles KF ?

d) What is the mass of this many moles (answer to c) of AgF ?
Mass = Number of moles x RFM
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Q4/ Below is the equation for a reaction where sodium bromide solution (or more specifically,
just the Br - ions in it) react with silver nitrate to form an off-white white precipitate of silver
bromide.

NaBr + AgNO3  NaNO3 + AgBr
a) What are the Relative Formula Masses of NaBr and AgBr ?

b) How many moles of sodium bromide are present in 1.05 grams of NaBr ?
Number of moles = Mass
RFM

c) Using the ratio from the balanced equation, how many moles of AgBr would be
produced from this number (your answer to part b) of moles NaBr ?

d) What is the mass of this many moles (answer to c) of AgBr ?
Mass = Number of moles x RFM

Q5/ Now a slightly more complicated reaction where 1 mole makes 2 moles !
Below is the equation for a neutralisation reaction between sodium hydroxide and sulphuric acid

2NaOH + H2SO4  Na2SO4 + 2H2O
a) What are the Relative Formula Masses of H2SO4 and H2O ?

b) How many moles of sulphuric acid are present in 0.75 grams of H2SO4 ?
Number of moles = Mass
RFM

c) Using the ratio from the balanced equation, where 1 mole of H2SO4 produces 2 moles
of H2O, how many moles of H2O would be produced from this number (your answer to
part b) of moles H2SO4 ? remember to double your part b answer
d) What is the mass of this many moles (answer to c) of H2O ?
Mass = Number of moles x RFM
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Q6/ Below is the equation for a neutralisation reaction between sodium hydroxide and sulphuric
acid

2NaOH + H2SO4  Na2SO4 + 2H2O

a) What are the Relative Formula Masses of H2SO4 and H2O ?

b) How many moles of sulphuric acid are present in 3.15 grams of H2SO4 ?
Number of moles = Mass
RFM

c) Using the ratio from the balanced equation, where 1 mole of H2SO4 produces 2 moles
of H2O, how many moles of H2O would be produced from this number (your answer to
part b) of moles H2SO4 ? remember to double your part b answer
d) What is the mass of this many moles (answer to c) of H2O ?
Mass = Number of moles x RFM

Q7/ Below is the equation for a neutralisation reaction between sodium hydroxide and sulphuric
acid

2HCl + CaCO3  CaCl2 + CO2 + H2O
a) What are the Relative Formula Masses of CaCO3, HCl & CO2 ?

b) How many moles of Calcium carbonate (CaCO3) are present in 1.75 grams ?
Number of moles = Mass
RFM

c) Using the ratio in the balanced equation, how many moles of HCl would react with …..
i) 1 mole of CaCO3 ?
ii) 0.0175moles of CaCO3 ?
d) What is the mass of this many moles (answer to c ii ) of HCl ?
Mass = Number of moles x RFM

END

(Answers on following pages)
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ANSWERS
Q1/ a) 1mole Fe2O3

b) 2moles Fe

c) 2moles Fe2O3

d) 9moles CO2

Q2/ Below is the equation for a reaction where fluorine displaces bromine from a compound.

F2 + 2KBr  2KF + Br2
a) What are the Relative Formula Masses of F2 and Br2 ?
RFM F2 = 38
RFM Br2 = 160
b) How many moles of Fluorine F2 are present in 1.75grams ?
Moles F2 = 1.75
38

Number of moles = Mass
RFM

= 0.046 moles

c) Using the ratio from the balanced equation, how many moles of Br2 would be
produced from this number (your answer to part b) of moles F2 ?
1 mole F2 produces 1 mole Br2 (equation)
So, 0.046 moles F2 produces 0.046 moles Br2
d) What is the mass of this many moles (answer to c) of Br2 ?
Mass Br2 = 0.046m x 160 = 7.36grams

Mass = Number of moles x RFM

Q3/ Below is the equation for a reaction where fluoride ions form a brilliant white precipitate
after reacting with silver nitrate (this is the test for halide ions).

KF + AgNO3  KNO3 + AgF
a) What are the Relative Formula Masses of KF and AgF ?
RFM KF = 58

RFM AgF = 127

b) How many moles of Potassium fluoride are present in 3.33grams of KF ?
Number of moles = Mass
RFM

Moles KF = 3.33g = 0.057 moles
58

c) Using the ratio from the balanced equation, how many moles of AgF would be
produced from this number (your answer to part b) of moles KF ?
[From the symbol equation] 1 mole KF forms 1 mole AgF
So, …… 0.057 moles KF forms 0.057 moles AgF
d) What is the mass of this many moles (answer to c) of AgF ?
Mass AgF = 0.057 moles x 127 = 7.24grams

Mass = Number of moles x RFM
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Q4/ Below is the equation for a reaction where sodium bromide solution (or more specifically,
just the Br - ions in it) react with silver nitrate to form an off-white white precipitate of silver
bromide.

NaBr + AgNO3  NaNO3 + AgBr
a) What are the Relative Formula Masses of NaBr and AgBr ?
RFM NaBr = 103

RFM AgBr = 188

b) How many moles of sodium bromide are present in 1.05 grams of NaBr ?
Number of moles = Mass
RFM

Moles NaBr = 1.05g = 0.0102 moles
103

c) Using the ratio from the balanced equation, how many moles of AgBr would be
produced from this number (your answer to part b) of moles NaBr ?
[From the symbol equation] 1 mole NaBr forms 1 mole AgBr
So………….. 0.0102 moles NaBr forms 0.0102 moles AgBr
d) What is the mass of this many moles (answer to c) of AgBr ?
Mass AgBr = 0.0102moles x 188 = 1.92grams

Mass = Number of moles x RFM

Q5/ Now a slightly more complicated reaction where 1 mole makes 2 moles !
Below is the equation for a neutralisation reaction between sodium hydroxide and sulphuric acid

2NaOH + H2SO4  Na2SO4 + 2H2O
a) What are the Relative Formula Masses of H2SO4 and H2O ?
RFM H2SO4 = 98

and

RFM H2O = 18

b) How many moles of sulphuric acid are present in 0.75 grams of H2SO4 ?
Moles H2SO4 = 0.75g = 0.0077moles (or/ 7.7x10-3 moles)
98
in standard form

Number of moles = Mass
RFM

c) Using the ratio from the balanced equation, where 1 mole of H2SO4 produces 2 moles
of H2O, how many moles of H2O would be produced from this number (your answer to
part b) of moles H2SO4 ? remember to double your part b answer
[From the equation] 1 mole of H2SO4 produces 2 moles of H2O
So……………. 0.0077moles of H2SO4 produces (2 x 0.0077moles= ) 0.0154moles of H2O
d) What is the mass of this many moles (answer to c) of H2O ?
Mass = 0.0154moles x 18 = 0.28grams of H2O

Mass = Number of moles x RFM
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Q6/ Below is the equation for a neutralisation reaction between sodium hydroxide and sulphuric
acid

2NaOH + H2SO4  Na2SO4 + 2H2O
a) What are the Relative Formula Masses of H2SO4 and H2O ?
RFM H2SO4 = 98

and

RFM H2O = 18

b) How many moles of sulphuric acid are present in 3.15 grams of H2SO4 ?
Number of moles = Mass
RFM

Moles = 3.15g = 0.032 moles H2SO4
98

c) Using the ratio from the balanced equation, where 1 mole of H2SO4 produces 2 moles
of H2O, how many moles of H2O would be produced from this number (your answer to
part b) of moles H2SO4 ? remember to double your part b answer
[From the equation] 1 mole of H2SO4 produces 2 moles of H2O
So……………. 0.032moles of H2SO4 produces (2 x 0.032moles= ) 0.064moles of H2O
d) What is the mass of this many moles (answer to c) of H2O ?
Mass = 0.064moles x 18 = 1.152grams of H2O

Mass = Number of moles x RFM

Q7/ Below is the equation for a neutralisation reaction between sodium hydroxide and sulphuric
acid

2HCl + CaCO3  CaCl2 + CO2 + H2O
a) What are the Relative Formula Masses of CaCO3 & HCl ?
RFM CaCO3 = 100

RFM HCl = 36.5

b) How many moles of Calcium carbonate (CaCO3) are present in 1.75 grams ?
Moles = 1.75g = 0.0175 moles CaCO3
100

Number of moles = Mass
RFM

c) Using the ratio in the balanced equation, how many moles of HCl would react with …..
i) 1 mole of CaCO3 ?

2 moles HCl

ii) 0.0175moles of CaCO3 ? 0.035 moles HCl
d) What is the mass of this many moles (answer to c ii ) of HCl ?
Mass = 0.035moles x 36.5 = 1.28grams HCl

Mass = Number of moles x RFM
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