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Theory Worksheet for GCE ‘O’ Levels Pure Chemistry 5072

Section II: Atomic Structure and Stoichiometry

3 Formulae, Stoichiometry and the Mole Concept

Relative Masses / The Mole / Chemical Calculations (2)

Name: _______________________ (
)
Class: ______
Date: __________
Section II: Atomic Structure And Stoichiometry

3   Formulae, Stoichiometry and the Mole Concept
THEORY WORKSHEET (CHAPTERS 8 – 10)

RELATIVE MASSES / THE MOLE / CHEMICAL CALCULATIONS (2)

(Questions from Other Schools’ Examination Papers)
Answer all the questions in the spaces provided.
The number of marks for each question or part question is given in brackets [     ].

	1
	Adapted from Ahmad Ibrahim Secondary School, Preliminary Examination 2006, P2 A4 (d) (i)

	
	
	

	
	Nitrogen in fertilizers is used to enhance protein formation in plants.
	

	
	Some information on fertilizers is given below.
	

	
	
	

	
	Fertilizer

Relative Molecular Mass

Ammonium sulphate, (NH4)2SO4
132

Ammonium phosphate, (NH4)3PO4
149

Urea, CO(NH2)2
60


	

	
	
	

	
	If you are a farmer who wants to buy a fertilizer to enhance protein formation in your plants, which fertilizer would you buy?  Explain your choice of answer.
	

	
	
	

	
	
	

	
	
	[2]

	2
	Adapted from Ahmad Ibrahim Secondary School, Preliminary Examination 2006, P2 B9 (d) (ii)

	
	
	

	
	In an experiment to study the speed of reaction between acids and magnesium under various conditions, 0.6 g of magnesium was added to excess acid, and the results are as shown.
	

	
	
	

	
	Acid used
Concentration (mol/dm3)
Volume of acid (cm3)
Temperature (oC)
Time taken (s)
Volume of gas (cm3)
HCl
0.5
200
25
56
450

	

	
	
	

	
	(a)
	Construct a balanced chemical equation for the reaction that took place.
	[1]

	
	
	
	

	
	
	
	

	
	(b)
	Calculate the percentage yield of the gas produced in the reaction.
	

	
	
	
	[3]

	
	
	
	

	3
	Ahmad Ibrahim Secondary School, Preliminary Examination 2006, P2 B10 (d) (ii)

	
	
	

	
	The following measurements were made during the purification of a piece of impure copper.
	

	
	
	

	
	Mass of impure copper at the start of electrolysis

=

10.0 g

Mass of pure copper at the start of electrolysis

=

62.5 g
Mass of pure copper at the end of electrolysis

=

68.9 g

	

	
	
	
	

	
	Based on the above data, determine the percentage purity of the impure copper block.
	

	
	
	[1]

	4
	Bedok North Secondary School, Preliminary Examination 2006, P2 B2 (b)
	

	
	
	

	
	When a person takes a hot shower, an oil-fired power station has to burn 0.6 kg of oil in order to provide sufficient electricity to heat up the water.
	

	
	If the oil contains 3 % by mass of sulphur, what volume of sulphur dioxide gas does the power station give off whenever a person takes a hot shower?
	

	
	
	

	
	(Hint: When oil is burnt, the sulphur in the oil burns in oxygen to form sulphur dioxide gas.)
	

	
	
	[2]

	5
	Bedok North Secondary School, Preliminary Examination 2006, P2 B2 (c) (ii)
	

	
	
	

	
	One method of removing sulphur dioxide in a sample of polluted air is to bubble the air through an acidified solution of potassium dichromate (VI), as shown by the ionic equation:
	

	
	3 SO2  +  Cr2O72-  +  2 H+  (  3 SO42-  +  2 Cr3+  +  H2O
	

	
	A solution contains 0.1 mol/dm3 of dichromate (VI) ions.  
Calculate the minimum volume of this solution required to remove the sulphur dioxide from 
2 dm3 of polluted air which contains 3.6 % by volume of sulphur dioxide, measured at r.t.p.
	

	
	
	[2]

	6
	Bedok North Secondary School, Preliminary Examination 2006, P2 A4 (b) (ii)
	

	
	
	

	
	Terylene is a synthetic fibre which has the repeat unit shown below:
	

	
	

	

	
	Calculate the percentage by mass of carbon in Terylene.
	

	
	
	[1]

	
	
	

	7
	Bedok View Secondary School, Preliminary Examination 2005, P2 A2 (a) – (d) 
	

	
	
	

	
	To prepare aluminium chloride, AlCl3, a chemist reacted 5.4 g of aluminium with excess chlorine gas. 23.4 g of aluminium chloride was produced.
	

	
	
	

	
	(a)
	Write a chemical equation, with state symbols, for this reaction.
	

	
	
	
	[2]

	
	
	
	

	
	(b)
	Calculate the number of moles of aluminium chloride formed.
	

	
	
	
	[1]

	
	
	
	

	
	(c)
	Calculate the expected yield, in moles, of aluminium chloride.
	

	
	
	
	[2]

	
	
	
	

	
	(d)
	Calculate the percentage yield of aluminium chloride.
	

	
	
	
	[1]

	8
	Bedok View Secondary School, Preliminary Examination 2005, P1 Qn 12
	

	
	
	

	
	2.6 g of an oxide of mercury is heated and it decomposes to give 2.5 g of the metal.  

What is the formula of the oxide?
	

	
	
	[2]

	
	
	

	9
	Catholic High School, Preliminary Examination (III) 2006, P2 A5 (a) (ii) – (iii) 
	

	
	
	

	
	Most metals can be oxidized by dilute nitric acid.  The reaction between copper and dilute nitric acid is shown by the equation: 3 Cu  +  8 HNO3  (  3 Cu(NO3)2  +  4 H2O  +  2 NO
	

	
	
	

	
	(a)
	What mass of copper would be required to react with 63 g of nitric acid?
	

	
	
	
	[2]

	
	
	
	

	
	(b)
	Hence, calculate the volume of nitrogen monoxide that would be obtained at r.t.p.
	

	
	
	
	[2]

	10
	Catholic High School, Preliminary Examination (III) 2006, P2 A7 (b) – (c) 
	

	
	
	

	
	Ethanedioic acid, H2C2O4, is a weak acid that reacts with dilute sodium hydroxide to form water soluble sodium salt with formula Na2C2O4.
	

	
	
	

	
	(a)
	Write an equation when ethanedioic acid reacts with dilute sodium hydroxide.
	

	
	
	
	[1]

	
	
	
	

	
	(b)
	Calculate the volume of 0.100 mol/dm3 of sodium hydroxide needed to react with 

25.0 cm3 of 0.200 mol/dm3 ethanedioic acid.
	

	
	
	
	[2]

	
	
	
	

	11
	Catholic High School, Preliminary Examination (III) 2006, P2 B11 OR (c) (i) – (iv)
	

	
	
	

	
	On complete combustion, 0.0075 mol of a hydrocarbon produces 2.64 g of carbon dioxide and 0.54 g of steam.
	

	
	
	

	
	(a)
	Calculate the number of moles of carbon atoms in one mole of hydrocarbon.
	

	
	
	
	

	
	(b)
	Calculate the number of moles of hydrogen atoms in one mole of hydrocarbon.
	

	
	
	
	

	
	(c)
	Hence, write the molecular formula of the hydrocarbon.
	
	

	
	
	
	

	
	(d)
	Write an equation for the complete combustion of the hydrocarbon.
	

	
	
	
	[4]

	12
	Cedar Girls’ Secondary School, Preliminary Examination 2006, P1 Qn 8
	

	
	
	

	
	A compound is found to have the composition by mass: silicon, 87.5 %; hydrogen, 12.5 %.

What is the empirical formula of this compound?
	

	
	
	[2]

	
	
	

	13
	Adapted from Cedar Girls’ Secondary School, Preliminary Examination 2006, P1 Qn 10
	

	
	
	

	
	Butane has the formula C4H10.  How many atoms are there in 29 g of butane?
	

	
	
	[1]

	
	
	

	14
	C.H.I.J. Secondary Toa Payoh, Preliminary Examination 2006, P1 Qn 10
	

	
	
	

	
	Molecules of hydrogen and chlorine are produced when hydrogen chloride decomposes.

2HCl (g)  (  H2 (g)  +  Cl2 (g)

100 cm3 of hydrogen chloride was added to a container which contained some hydrogen.  After the hydrogen chloride had finished decomposing, the volumes of hydrogen chloride, hydrogen and chlorine in the container were measured.  

The quantities before and after the reaction are shown in the table.

Hydrogen chloride

Hydrogen

Chlorine

Before

100 cm3
10 cm3
0 cm3
After

?

50 cm3
40 cm3
What is the volume (in cm3) of hydrogen chloride that remains after the decomposition?
	

	
	
	[2]

	15
	C.H.I.J. Secondary Toa Payoh, Preliminary Examination 2006, P2 B11 (b) (i) – (iv)
	

	
	
	

	
	50 cm3 of 0.020 mol/dm3 copper (II) sulphate solution is reacted with an excess of potassium iodide, according to the equation: 2 Cu2+ (aq)  +  4 I- (aq)  (  2 CuI (s)  +  I2 (s)

The iodine that is liberated is then titrated against sodium thiosulphate solution.
	

	
	
	

	
	(a)
	Calculate the number of moles of copper (II) ions in 50 cm3 of 0.020 mol/dm3 

copper (II) sulphate solution.
	

	
	
	
	[1]

	
	
	
	

	
	(b)
	How many moles of iodine are liberated from 50 cm3 of 0.020 mol/dm3 

copper (II) sulphate solution?
	

	
	
	
	[1]

	
	
	
	

	
	(c)
	Iodine reacts with sodium thiosulphate solution according to the equation:

I2 (aq)  +  2 S2O32- (aq)  (  2 I- (aq)  +  S4O62- (aq)

Calculate the volume of 0.100 mol/dm3 sodium thiosulphate solution used.
	

	
	
	
	[2]

	
	(d)
	Name the indicator used in this titration and state the colour change in the conical flask when the end point of the titration is reached.
	

	
	
	
	

	
	
	
	[1]

	
	
	
	

	16
	Chung Cheng High School (Main), Preliminary Examination 2006, P1 Qn 12
	

	
	
	

	
	If 32 g of oxygen contains n molecules, how many molecules are there in 32 g of sulphur dioxide?
	

	
	
	[1]

	
	
	

	17
	Chung Cheng High School (Main), Preliminary Examination 2006, P1 Qn 14
	

	
	
	

	
	Hot calcium reacts with nitrogen gas to form calcium nitride, Ca3N2, which reacts with water to form ammonia and calcium oxide.  What is the maximum mass of ammonia that can be obtained starting from 2.0 mol of calcium?
	

	
	
	[3]

	
	
	

	18
	Chung Cheng High School (Main), Preliminary Examination 2006, P1 Qn 15
	

	
	
	

	
	 A mixture of 10 cm3 of oxygen and 60 cm3 of hydrogen was exploded.  

What is the decrease in the gas volume?  (All gas volumes are measured at r.t.p.)
	

	
	
	[2]

	19
	Manjusri Secondary School, Preliminary Examination 2006, P2 A4 (b) (i)
	

	
	
	

	
	A solid compound of cobalt contains 49.58 % cobalt, 10.08 % carbon and 40.34 % oxygen.

Calculate the empirical formula of this cobalt compound.
	

	
	
	[2]

	
	
	

	20
	Adapted from Manjusri Secondary School, Preliminary Examination 2006, P2 B7 (a)
	

	
	
	

	
	Zinc reacts with dilute hydrochloric acid, as shown: Zn  +  2 HCl  (  ZnCl2  +  H2
In an experiment, 0.78 g of powdered zinc was added to excess dilute hydrochloric acid.

Calculate the percentage purity of powdered zinc used, if 234 cm3 of hydrogen was evolved.
	

	
	
	[3]

	
	
	

	21
	Ngee Ann Secondary School, Preliminary Examination 2006, P1 Qn 7
	

	
	
	

	
	A solution containing one mole of sodium hydroxide is added to a solution containing one mole of iron (III) sulphate.  The equation for this reaction is as shown below:
Fe2(SO4)3  +  6 NaOH  (  2 Fe(OH)3  +  3 Na2SO4
What is the number of moles of iron (III) hydroxide precipitated?
	

	
	
	[1]

	22
	Ngee Ann Secondary School, Preliminary Examination 2006, P1 Qn 8
	

	
	
	

	
	0.1 mol of XSO4 combines with 5.4 g of water to form the hydrate XSO4.nH2O.  

What is the value of n? 
	

	
	
	[1]

	
	
	

	23
	Adapted from Ngee Ann Secondary School, Preliminary Examination 2006, P2 B9 (a)
	

	
	
	

	
	In an experiment to find the empirical formula of a sample of copper oxide, hydrogen gas was passed the heated copper oxide in a glass tube.

The equation for the reaction that takes place is given below:

H2 (g) +  CuO (s)  (  Cu (s) +  H2O (g)
The following shows the experimental data:

Mass of empty glass tube

14.20 g

Mass of glass tube with copper oxide

14.90 g

Mass of glass tube with final product after the experiment.

14.76 g

Using the above data, deduce the empirical formula of the sample of copper oxide.
	

	
	
	[3]


	24
	Tanjong Katong Girls’ School, Preliminary Examination 2004, P1 Qn 13
	

	
	
	

	
	What is the maximum mass of aluminium metal that can be extracted from 408 tonnes of aluminium oxide?
	

	
	
	[1]

	
	
	

	25
	Adapted from Tanjong Katong Girls’ School, Preliminary Examination 2004, P2 A6 (e)
	

	
	
	

	
	In the thermometric titration of 20.0 cm3 of a solution of sodium hydroxide with 1.0 M solution of a dibasic acid, 7.6 cm3 of the acid was used to neutralize the sodium hydroxide solution.  Calculate the concentration of the sodium hydroxide solution.
	

	
	
	[2]


END OF PAPER
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