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Student Instructions Sheet

· For some of the following calculations you will need to refer to the Periodic Table on page 5 to find the required molar masses of elements.

· Give answers to 3 significant figures where appropriate.

1(a)
Calculate the molar mass of aluminium oxide, Al2O3.  Include units in your answer.
(b)
Calculate the percentage mass of oxygen in aluminium oxide.

2
Calculate the amount (in moles) of methane, CH4, in 12.5 g of the gas?


M(CH4) = 16.0 g mol(1
3
Calculate the mass of 5.20 mol of sodium hydroxide, NaOH.  M(NaOH) = 40.0 g mol(1
4(a)
Caffeine is a stimulant which has a mass composition of 49.5% carbon, 5.20% 
hydrogen, 28.9% nitrogen and 16.5% oxygen.


Calculate the empirical formula of caffeine.

(b)
If the molar mass of caffeine is 194 g mol(1, use your answer to part (a) above to 
determine 
the molecular formula of caffeine.

5
A colorimetric analysis of a solution containing Cu2+(aq) is to be carried out.

Calculate the mass of CuSO4(5H2O that would be needed to prepare 100 mL of a stock solution of concentration 1.50 x 10(2 mol L(1.


M(CuSO4(5H2O) = 249.5 g mol(1
6
What mass of CO2 is produced in the complete combustion of 34.5 g of ethanol 
according to 
the following equation?


      C2H5OH   +    3 O2                     2 CO2    +    3 H2O

7
What mass of iron can be produced from the reduction of 1.50 kg of iron(III) oxide according to the following equation?


      Fe2O3    +    3 CO                   2 Fe    +    3 CO2
8
Hydrated magnesium sulfate is heated in a crucible.  The following data is collected.


mass of crucible and lid = 26.49 g


mass of hydrated magnesium sulfate = 2.12 g


mass crucible, lid and magnesium sulfate after first heating = 27.55 g


mass of crucible, lid and magnesium sulfate after second heating = 27.52 g

Use these results to determine the formula of hydrated magnesium sulfate.

M(MgSO4) = 120 g mol(1   M(H2O) = 18.0 g mol(1
9
20.0 mL of an aqueous solution of 0.105 mol L(1 sodium carbonate is titrated with 
0.250 mol L(1 hydrochloric acid solution.


What volume of hydrochloric acid is required to reach the equivalence point of the titration?


      2 HCl(aq)   +    Na2CO3(aq)                 2 NaCl(aq)   +   CO2(g)   +  H2O(l)

10
500 mL of 0.253 mol L(1 NaHCO3 solution is mixed with 800 mL of 0.824 mol L(1 NaHCO3 solution.


What is the concentration of the final solution?

11
A chemist found that 4.69 g of sulfur combined with fluorine to produce 15.81 g of gas.


Determine the empirical formula of the compound.
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	Q
	Evidence
	Judgement for Achievement
	Judgement for Merit
	Judgement for Excellence

	1
	(a)
102 g mol(1
(b)
% O = 47.1%
	Correct molar mass.
	Correct %.
	

	2
	0.781 mol
	Correct
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empirical formula  C4H5N2O
	Amount in moles of each element correct.
	Empirical formula correct.
	

	4(b)
	molecular formula  C8H10N4O2
	Correct process, but incorrect empirical formula used.
	Molecular formula correct.
	

	5
	(i)
n(CuSO4(5H2O) = 0.0150 mol L(1 x 0.100 L


                          = 1.50 x 10(2 mol

(ii)
m(CuSO4(5H2O) = 1.5 x 10-2 mol x 249.5 g mol(1

                           = 0.374 g
	One step of calculation correct.
	Correct determination of mass of CuSO4.5H2O
	

	6
	M(C2H5OH) = 46.0 g mol(1
(i)
n(C2H5OH) = 34.5 g / 46.0 g mol(1 = 0.750 mol

(ii)
n(CO2) = 2 x n(C2H5OH)  = 1.50 mol

(iii)
m(CO2) = 1.50 mol x 44.0 g mol(1 = 66.0 g
	Correct process used in either step (i) or (iii).
	Correct process with one error.

eg  An incorrect molar mass or incorrect mole ratio used.
	Correct answer for mass of CO2 produced.

	7
	M(Fe2O3) = 160 g mol(1
(i)
n(Fe2O3) =1500 g / 160 g mol(1  = 9.38 mol

(ii)
n(Fe) = 2 x n(Fe2O3) = 18.8 mol

(iii)
m(Fe) = 18.8 mol x 55.9 g mol(1 = 1050 g  (1.05 kg)
	Correct process used in either step (i) or (iii).
	Correct process with one error.

eg  An incorrect molar mass or incorrect mole ratio used or incorrect conversion from kg to g.
	Correct answer for mass of Fe produced.

Answers for individual steps may have more than 3 sf but final answer given to 3sf.

	8
	mass of anhydrous MgSO4 = 1.03 g

mass of H2O = 1.09 g

amount of MgSO4 = 1.03 g / 120 g mol(1 = 8.58 x 10(3 mol

amount H2O = 1.09 g / 18.0 g mol(1 = 6.06 x 10(2 mol

ratio n(H2O) / n(MgSO4) = 7

formula is MgSO4.7H2O
	Correct determination of masses of MgSO4 and H2O.
	Correct determination of either amount of MgSO4 or H2O.
	Correct formula for hydrated salt.

	9
	n(Na2CO3) = 0.105 mol L(1 x 0.0200 L = 2.10 x 10(3 mol

n(HCl) = 2 x 2.10 x 10(3 mol = 4.20 x 10(3 mol

V(HCl) = 4.20 x 10(3 mol / 0.250 mol L(1 = 1.68 x 10(2 L

                                                                = 16.8 mL
	Correct determination of n(Na2CO3).
	Correct determination of n(HCl).
	Correct determination of volume of hydrochloric acid.

	10
	(i)
n(NaHCO3) 


= (0.253 mol L(1 x 0.500 L) + (0.824 mol L(1 x 0.800 L)


= 0.786 mol

(ii)
total volume = 1.30 L

(iii)
concentration of final solution = 0.786 mol / 1.3 L


                                           = 0.604 mol L(1
	One step of calculation correct.
	Correct process with one error.
	Correct determination of concentration of final solution.

	11
	(i)
n(S) = 
[image: image6.wmf]1

mol

g

0

.

32

g

69

.

4

-

= 0.1465 mol

(ii)
m(F) = 15.81 ( 4.69 = 11.12 g

(iii)
n(F) = 
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= 0.5853 mol
(iv)
Hence S : F  = 1 : 4 and empirical formula is SF4.
	One step of calculation correct.
	Correct process with one error.

eg Incorrect mass of F.
	Correct determination empirical formula.


Correct use of significant figures and units is required for answers at excellence level.

Sufficiency Statement 

In the application of the assessment schedule, the student's response to each question is only awarded one level of A, M or E.

The requirements for sufficiency are as follows:

Achievement 
7 answers at achievement level.

Merit
6 answers at merit level PLUS 3 other answers at achievement level.

Excellence
4 answers at excellence level PLUS 4 other answers at merit level AND 3 other answers at achievement level.
Atomic Number
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