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Unit 4 Chemical calculations

Answers
Task 1
1.	Complete the sentence:
Solute + solvent    solution.

2.	Dave reads on the internet that water is concerned to be the universal solvent.
a)	Explain what ‘universal’ means.
The most common solvent or is widely used to dissolve substances.
[image: ]b)	Give an example of another liquid that can be a solvent.
Give an example of this liquid dissolving a substance. 
For example, a dry-cleaning solvent dissolving grease, or white spirits dissolving oil-based paint.

3.	A research chemist carefully dissolves 5.20 g of sulfur in 120 cm3 of warm petrol.
a)	State the role of petrol in this process.
A solvent.
[image: ]b)	Suggest a safe method for making warm petrol in a classroom.
Explain your answer. 
Work in a fume cupboard.
Use a hot water bath to heat a test-tube containing a small sample of petrol.
Petrol vapour should not be exposed to naked flames as it is highly flammable.
[image: ]c)	What is the concentration of petrol in g per dm3 or g/dm3?
Give your answer to 2 decimal places.
Show your working.
5.20 g of sulfur in 120 cm3 of petrol would be:
5.20 g ×  = 43.3… g/dm3
Or 43.3 g/dm3 (to 2 decimal places)


Task 2
This is a question aimed at those students studying Higher Level.
[image: ]1.	In these questions, you will need to use the formula:
Moles dissolved =  × concentration
Calculate the number of moles dissolved in the following solutions:
a)	50.0 cm3 of 1.00 mol/dm3 sodium hydroxide solution, NaOH(aq).
Moles =  × concentration
=  × 1.00 = 0.050 mol
b)	25.0 cm3 of 0.100 mol/dm3 hydrochloric acid solution, HCl(aq).
Give your answer in standard form.
Moles =  × concentration
=  × 0.100 = 0.0025 mol or 2.5 x 10−3 mol

[image: ]2.	Calculate the concentration of the following solutions, giving your answer in mol/dm3.
a)	100 cm3 containing 0.200 mol of sodium chloride, NaCl.
Moles =  × concentration
So concentration =  × moles

concentration =  × 0.200 = 2.00 mol/dm3

b)	50 cm3 containing 0.120 mol of glucose, C6H12O6.
concentration =  × moles

concentration =  × 0.120= 2.40 mol/dm3

[image: ]3.	Calculate the mass of each of the solutes that are needed to make up 1 dm3 of solution in question 2, parts a and b.
Write your answers below.
a)	100 cm3 containing 0.200 mol of sodium chloride, NaCl.
RAM data: Na = 23, Cl = 35.5.
Molar mass of NaCl = 23 + 35.5 = 58.5 g.
Mass needed = moles × molar mass
= 2.00 × 58.5 = 117 g.


b)	50 cm3 containing 0.120 mol of glucose, C6H12O6.
RAM data: H = 1, C = 12, O = 16.
Molar mass of C6H12O6 = (6 × 12) + (12 × 1) + (6 × 16) = 180 g.
Mass needed = moles × molar mass
= 2.40 × 180 = 432 g.

This is a question aimed at those students studying Chemistry Higher Level.
Task 3
In a titration, 26.80 cm3 of 0.100 mol/dm3 dilute hydrochloric acid solution is found to react exactly with 20.00 cm3 of sodium hydroxide solution.
[image: ]1.	Write a balanced symbol equation for the reaction.
NaOH(aq) + HCl(aq)    NaCl(aq) + H2O(l)

2.	Calculate the amount of hydrochloric acid used, in mol.
Write your answer in standard form.
Moles =  × concentration
=  × 0.100 mol/dm3
 = 2.68 × 10-3 mol.

3.	Using the balanced symbol equation, state the number of moles of sodium hydroxide solution used.
Amount of sodium hydroxide = 2.68 × 10−3 mol.

4.	Calculate the concentration of the sodium hydroxide solution.
Give your answer to 3 significant figures.
Moles =  × concentration
So concentration =  × moles
concentration =  × 2.68 × 10−3 = 0.134 mol/dm3.

5.	What mass of sodium hydroxide would be needed to make 1 dm3 of this solution in question 4?
RAM data: H = 1, O = 16, Na = 23.
Molar mass of NaOH = 23 + 16 + 1 = 40 g.
[bookmark: _GoBack]Mass needed = moles × molar mass
= 0.134 × 40 = 5.36 g.
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