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Student Instructions Sheet

· For some of the following calculations you will need to refer to the Periodic Table on page 6 to find the required molar masses of elements.

· Give answers to 3 significant figures where appropriate.

1
What is the mass of 0.126 moles of oxalic acid, H2C2O4?  M(H2C2O4) = 90.0 g mol(1
2
19.4 g of baking soda, NaHCO3, is dissolved in water to make exactly 1 litre of solution.


What is the concentration in mol L(1?  M(NaHCO3) = 84.0 g mol(1
3
What amount (in moles) of sucrose is present in 14.0 mL of 0.450 mol L(1 sucrose solution?

4
20.0 mL of a 0.0520 mol L–1 solution of NaOH was placed into a flask and diluted to 100 mL.  What is the concentration of the diluted solution?

5
Allicin, C6H10S2O, is the compound responsible for the characteristic smell of garlic.


Calculate the percentage of carbon and sulfur in this compound.

6
To carry out a colorimetric analysis a set of standard solutions are prepared from a 
stock solution of 4.60 x 10–3 mol L(1 FeCl3.6H2O.


What mass of FeCl3.6H2O is required to make up 500 mL of this solution?

7
The porphryn molecule forms an important part of the haemoglobin structure.  This porphryn molecule is 78.5% carbon, 3.2% hydrogen and 18.3% nitrogen, and has a molar mass of 306 g mol(1.

Calculate both the empirical formula and the molecular formula of porphryn.

8
A precipitate of 1.34 g of Fe2O3 was obtained by treating a vitamin supplement dissolved in water with NaOH and then heating.  What is the mass of iron in the tablet?

9
10.0 g of iron was reacted with excess chlorine gas to produce iron chloride.  The resulting precipitate had a mass of 29.1 g.


Use this information to decide whether the product was iron(II) chloride, FeCl2, or iron(III) chloride, FeCl3.
10
Hydrated magnesium chloride is heated in a crucible.  The following data is collected:

mass of crucible and lid = 26.47 g


mass of crucible, lid and hydrated magnesium chloride = 28.62 g


mass crucible, lid and magnesium chloride after first heating = 27.49 g


mass of crucible, lid and magnesium chloride after second heating = 27.48 g

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

M(MgCl2) = 95.3 g mol(1   M(H2O) = 18.0 g mol(1
11
Wine makers convert sugars such as glucose to ethanol and carbon dioxide:
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      C6H12O6                      2 C2H5OH   +   2 CO2

      M(C2H5OH) = 46.0 g mol(1,  
M(C6H12O6) = 180 g mol(1
Starting with 540 g of glucose:

(a)
what is the mass of ethanol that can be obtained by this process?

(b)
what is the volume of ethanol that can be obtained by this process?


density of ethanol = 0.789 g mL(1
12
In an experiment sodium hydroxide was used to prepare a sample of Glauber's salt, Na2SO4.10H2O.  The NaOH was neutralised with sulfuric acid and then the hydrated salt was crystallised from the aqueous solution.  The equation for the neutralisation reaction is:
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H2SO4   +   2 NaOH                  Na2SO4   +   2 H2O


Calculate the maximum mass of Glauber's salt, Na2SO4.10H2O, which could be made from 5.00 g of sodium hydroxide.
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	Q
	Evidence
	Judgement for Achievement
	Judgement for Merit
	Judgement for Excellence

	1
	m = 90.0 g mol(1 x 0.126 mol = 11.3 g
	Correct
	
	

	2
	n(NaHCO3) = 
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 = 0..231 mol
c = 0.231 mol L(1
	Correct
	
	

	3
	n = 0.450 mol L–1 x 14.0 x 10–3 L = 6.30 x 10(3 mol
	Correct
	
	

	4
	c(NaOH) = 0.0520 mol L(1 x                = 0.0104 mol L(1


	Correct
	
	

	5
	M(C6H10S2O) = 162.2 g mol(1
% C = 
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 x 100 = 44.4 %

% S = 
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 x 100 = 39.6%
	Process correct but incorrect molar mass of C6H10S2O.
	% C and S correct
	

	6
	n(FeCl3.6H2O) = 4.60 x 10(3 mol L(1 x 0.500 L

                        = 2.30 x 10(3 mol

M(FeCl3.6H2O) = 270.4.g mol(1
m(FeCl3.6H2O) = 270.4 g mol(1 x 2.30 x 10(3 mol = 0.622 g
	One step of calculation correct.
	Correct mass determined.
	

	7
	n(C) = 
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 = 6.54 mol
n(H) = 
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 = 3.20 mol

n(N) = 
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 = 1.31 mol

empirical formula  C10H5N2

M(empirical formula) = 153 g mol(1  molecular formula C20H10N4
	Amount in moles of each element correct.
	Empirical and molecular formulae correct.
	

	8
	(i)
% Fe in Fe2O3 = 
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 = 70.0%

(ii)
70.0% of 1.34 g = 0.938 g
	One step correct.
	Correct answer for mass of Fe produced.
	

	9
	(i)
n(Fe) = 
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 = 0.179 mol 

(ii)
M(FeCl2) = 126.9 g mol–1 and M(FeCl2) = 162.4 g mol(1
(iii)
If product is FeCl2

m(FeCl2) = 0.179 mol x126.9 g mol(1 = 22.7g

but if product is FeCl3


m(FeCl3) = 0.179 mol x 162.4 g mol(1 = 29.1 g

therefore product is FeCl3

This calculation can also be done by determining the ratio of n(Fe) to n(Cl) in the 29.1 g of product.
	Correct amount of Fe determined.
	Correct process with one minor error.

eg  Incorrect molar mass.
	Correct identification of product with appropriate calculations.

	10
	mass of anhydrous MgCl2 = 1.01 g

mass of H2O = 1.14 g

amount of MgCl2 = 
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 = 1.06 x 10(2 mol

amount H2O = 
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 = 6.33 x 10(2 mol

ratio n(H2O) / n(MgCl2) = 6

formula is MgCl2.6H2O
	Correct determination of masses of MgCl2 and H2O.
	Correct determination of either amount of MgCl2 or H2O.
	Correct formula for hydrated salt.

	11
	(a)(i)
n(glucose) = 
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180

g
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-

 = 3.00 mol

(ii)
n(ethanol) = 2 x n(glucose) = 6.00 mol

(iii)
m(ethanol) = 6.00 mol x 46.0 g mol(1 = 276 g
(b)
volume ethanol = 
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	Correct process used in either step (i) or (iii).
	Correct determination for mass of ethanol.
	Correct determination of answer for volume of ethanol produced.

	12
	n(NaOH) = 
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 = 0.125 mol

n(Na2SO4) =     x n(NaOH) = 0.0625 mol

n(Na2SO4.10H2O) = 0.0625 mol

M(Na2SO4.10H2O) = 322 g mol(1
m(Na2SO4.10H2O) = 0.0625 mol x 322 g mol(1 = 20.1 g
	Amount of NaOH correctly determined.
	Correct process with one minor error.
	Correct determination of mass of salt.


Sufficiency Statement 

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

The requirements for sufficiency are as follows:

Achievement 
SEVEN questions answered correctly at achievement or higher.


7 x A

Merit
EIGHT questions answered correctly with FIVE answers at merit level or higher PLUS THREE answers at achievement level or higher.


5 x M  +  3 x A

Excellence
NINE questions answered correctly with THREE answers at excellence level PLUS THREE answers at merit level or higher PLUS THREE other answers at achievement level or higher AND answers to all questions except 7, 9 and 10 require 3 significant figures and units.

3 x E  +  3 x M  +  3 x A

Atomic Number





Molar Mass / g mol–1
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