Quantitative Chemistry http://www.pcfgstudy.com

( Concentrations of solutions )

Q1 a). (2018)

A student titrated 25.0 cm?® portions of dilute sulfuric acid with a
0.105 mol/dm?® sodium hydroxide solution.

Table 4 shows the student’s results.

Table 4
Titration Titration Titration | Titration | Titration
1 2 3 4 5
X;é‘:gfd‘::;ﬂ't‘l‘oﬂ i om? 23.50 21.10 22.10 2215 | 22.15

The equation for the reaction is:

2NaOH + H;SOs 2> NaSO: + 2H,0
Calculate the concentration of the sulfuric acid in mol/dm®
Use only the student’s concordant results.

Concordant results are those within 0.10 cm?® of each other.
[5 marks]

Concentration of sulfuric acid = mol/dm?

Q1.b). (2018 )
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Explain why the student should use a pipette to measure the dilute sulfuric acid and a
burette to measure the sodium hydroxide solution.

[2 marks]

Q2. (2018)
Calculate the mass of sodium hydroxide in 30.0 cm?® of a 0.105 mol/dm? solution.

Relative formula mass (M,): NaOH = 40

[2 marks]

Mass of sodium hydroxide = g

Q3. a). (2019)
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A student investigates the volume of sodium hydroxide solution that reacts with
25.0 cm® of dilute sulfuric acid.

Figure 2 shows the apparatus the student uses.

Figure 2
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Use Figure 2 to answer Questions 02.3 and 02.4

Name apparatus A.
[1 mark]

Q3. b). (2019)

What is the reading on apparatus A?
[1 mark]

cm
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Q4. (2019)

The higher the concentration of a sample of dilute sulfuric acid, the greater the volume
of sodium hydroxide needed to neutralise the acid.
The student tested two samples of dilute sulfuric acid, P and Q.

Describe how the student could use titrations to find which sample, P or Q, is more
concentrated.

[6 marks]

Q5. ( 2019)
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The student repeated the investigation.

The student used solutions that had different concentrations from the first
investigation.

The student found that 15.5 cm® of 0.500 mol/dm? dilute sulfuric acid completely
reacted with 25.0 cm® of potassium hydroxide solution.

The equation for the reaction is:
2KOH + H,S0, — K;SO4 + 2H,0

Calculate the concentration of the potassium hydroxide solution in mol/dm? and in
g/dm?®

Relative atomic masses (A;)): H=1 0=16 K=39

[6 marks]
Concentration in mol/dm?® = mol/dm?®
Concentration in g/dm?® = g/dm?®

Q6. (2020)
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This is part of the method the student used for the titration.

1. Measure 25.0 cm® of the sodium hydroxide solution into a conical flask
using a pipette.

2. Add a few drops of indicator to the flask.

3. Fill a burette with citric acid solution.

Describe how the student would complete the titration.
[3 marks]

Q7. (2020 )

Give two reasons why a burette is used for the citric acid solution.
[2 marks]

Q8. (2020)
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13.3 cm? of 0.0500 mol/dm? citric acid solution was needed to neutralise
25.0 cm?® of sodium hydroxide solution.

The equation for the reaction is:

3NaOH + CeHsO7 — CsHsO7Naz + 3H20

Calculate the concentration of the sodium hydroxide solution in mol/dm3
[3 marks]

Concentration = mol/dm3

Q9. (2021 )
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A student investigated the concentration of a solution of sodium hydroxide by titration
with a 0.0480 mol/dm?® ethanedioic acid solution.

This is the method used.

1. Measure 25.0 cm?® of the sodium hydroxide solution into a conical flask using a
25.0 cm?® pipette.

2. Add two drops of indicator to the sodium hydroxide solution.

3. Fill a burette with the 0.0480 mol/dm?® ethanedioic acid solution to the
0.00 cm?® mark.

4. Add the ethanedioic acid solution to the sodium hydroxide solution until the
indicator changes colour.

5. Read the burette to find the volume of the ethanedioic acid solution used.

Suggest two improvements to the method that would increase the accuracy of the
result.
[2 marks]

Q10. (2021 )
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Ethanedioic acid is a solid at room temperature.

Calculate the mass of ethanedioic acid (H>C204) needed to make 250 cm?® of a
solution with concentration 0.0480 mol/dm?

Relative formula mass (M;):  H2C204= 90
[2 marks]

Mass = g

Q11. (2021)

The student found that 25.0 cm? of the sodium hydroxide solution was neutralised by
15.00 cm? of the 0.0480 mol/dm3 ethanedioic acid solution.

The equation for the reaction is:

H.Co04 + 2NaOH — NaC,04 + 2H,0

Calculate the concentration of the sodium hydroxide solution in mol/dm?
[3 marks]

Concentration = mol/dm?3

Q12. a). (2022)
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A student titrated 25.00 cm? of hydrochloric acid with 0.100 mol/dm?
barium hydroxide solution.

Table 2 shows the results.

Table 2 shows the results.

Table 2

Titration number 1 2 3 4 5

Volume of barium hydroxide
solution used in cm?

23.90 23.45 23.55 23.55 23.45

The student calculated the volume of barium hydroxide solution to be used in the
titration calculation as 23.50 cm3.

Explain why the student used a volume of 23.50 cm?3 of barium hydroxide solution in
the titration calculation.
[2 marks]

Q12.b). (2022)
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25.00 cm? of the hydrochloric acid reacted with 23.50 cm? of the 0.100 mol/dm?3
barium hydroxide solution.

The equation for the reaction is:
2HCl(aq) + Ba(OH)2(aq) — BaClz(aq) + 2Hx0O(l)

Calculate the concentration of the hydrochloric acid in mol/dm3.
[4 marks]

Concentration of the hydrochloric acid = mol/dm?

Q12. ¢). (2022)
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Another student titrated sulfuric acid with barium hydroxide solution.
The equation for the reaction is:
H2SO4(aq) + Ba(OH)z(aq) — BaSOa(s) + 2H20(!)
The student measured the electrical conductivity of the mixture during the titration.
The better a conductor, the higher the electrical conductivity value.
Figure 10 shows the results.

Figure 10
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Explain why the electrical conductivity of the mixture was zero when the sulfuric acid
had just been neutralised.

Use the equation for the reaction.

Refer to ions in your answer.

[3 marks]
Q12.d). (2022)
The student then added a further 10 cm3 of barium hydroxide solution.
The electrical conductivity of the mixture increased.
Give one reason why.
[1 mark]

Q13. (2023)
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The concentration of an acid can be measured in mol/dm?.

Which combination of changes increases the concentration of an acid?
[1 mark]
Tick (v') one box.

The mass of acid dissolved is halved and the volume of the
solution is halved.

The mass of acid dissolved is halved and the volume of the
solution is doubled.

The mass of acid dissolved is doubled and the volume of the solution
is halved.

The mass of acid dissolved is doubled and the volume of the solution
is doubled.

Q14. (2023)
The concentration of an acid can be determined by titration.

An indicator is added to an alkali in a flask.

Name an indicator that can be used in this titration.

Give the colour change of the indicator when acid from a burette is added to the alkali
in the flask.

[2 marks]

Name of indicator

Colour change from to

Q15. (2023 )
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A student does a titration using sodium carbonate solution and nitric acid.
The equation for the reaction is:

Na:COs; + 2HNOs — 2NaNO; + COz2 + H20

25.0 cm? of 0.124 mol/dm?® sodium carbonate solution is neutralised by
23.6 cm? of nitric acid.

Calculate the concentration of the nitric acid.
Give your answer to 3 significant figures.

You should calculate:
o the number of moles of sodium carbonate in 25.0 cm? of the solution
« the number of moles of nitric acid in 23.6 cm? of the nitric acid

« the concentration of the nitric acid in mol/dm3.
[5 marks]

Concentration (3 significant figures) = mol/dm?3

Q16. (2024 )
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A student does a titration to find the volume of acid needed to neutralise an alkali.
The student fills a burette with the acid.

Give three more steps the student must do before adding the acid to the alkali from
the burette.

You should hame any equipment used.
[3 marks]

Q17. (2024 )

The student titrated a solution containing 0.0045 moles of sodium hydroxide with
0.15 mol/dm?® hydrochloric acid.

The equation for the reaction is:
NaOH + HCl — NaCl + H20

Calculate the volume of hydrochloric acid in cm?® needed in the titration.
[2 marks]

Volume of acid = cm?
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