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Astudent investigated the reaction between aqueous sodium thiosulfate and two different aqueous
solutions of potassium iodate labelled solution C and solution D.

Two experiments were carried out.
Experiment 1

Aburette was filed with aqueous sodium thiosulfate. The initial burette reading was recorded.

«  Using a measuring cylinder, 20cm? of solution C were poured into a conical flask. 10cm? of
dilute sulfuric acid and 1g of potassium iodide were added to the flask to form a solution of
iodine. The flask was swirled to mix the contents.

e Aqueous sodium thiosulfate was slowly added from the burette to the flask and swirled to mix
thoroughly.

When the contents of the flask tumed pale yellow, starch solution was added and the solution
tumed biue-black.

e More aqueous sodium thiosulfate was then added slowly to the flask until the solution just
tumed colourless. The final burette reading was recorded

(a) Use the burette diagrams to record the readings in the table and complete the table.

initial reading final reading

final burette reading/ cm?

initial burette reading/ cm?®

difference/cm?

2
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Experiment 2

The conical flask was emptied and rinsed with distilled water.
Experiment 1 was repeated using solution D instead of solution C.

(b) Use the burette diagrams to record the readings in the table and complete the table:

initial reading final reading

final burette reading/ cm?

initial burette reading/ cm®

difference/cm?

2

(¢) (i) Which solution of potassium iodate, solution C or solution D, is the more concentrated?
Explain your answer.

2

(i) How many times more concentrated is this solution of potassium iodate?

m

(d) Predict the volume of aqueous sodium thiosulfate which would be needed to react completely
with 30 cm of solution D.

@
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(e) (i) State two sources of error in the experiments.
1
2

Suggest two improvements to reduce the sources of error in (e)().
f
2

2

7]
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2 Astudent investigated the reaction between aqueous potassium manganate(VII), solution A, and
two solutions of iron(lI) sulfate, solution B and solution C, of different concentrations.

Two experiments were carried out.

Experiment 1

A burette was filled with solution A to the 0.0cm? mark.

Ameasuring cylinder was used to pour 25 cm® of solution B into a conical flask.

 Solution A was added to the flask, while the flask was swirled, untl the mixture just tumed
permanently pink. The burette reading was recorded

(a) Use the burette diagram to record the reading in the table and complete the table.

final reading

final burette reading/ cm?

initial burette reading/ cm?®

difference/cm?

2

Experiment 2

Experiment 1 was repeated using 25cm? of solution C instead of solution B. In Experiment 2
the burette was not filled to the 0.0 cm? mark

(b) Use the burette diagrams to record the readings in the table and complete the table:

initial reading final reading

final burette reading/cm?

initial burette reading/ cm?®

difference/cm?

2
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(€) Why is an indicator not added to the conical flask?

(@ @@

(i)

(e) (@)

(i)

m

Which solution of iron(II) sulfate, solution B or solution C, is the more concentrated?
Explain your answer.

@
How many times more concentrated is this solution of iron(IT) sulfate?
m

If Experiment 2 were repeated using 50cm of solution C, what volume of solution A would
be needed? Explain your answer.

2

Suggest a practical problem that using 50cm? of solution C in this investigation would
cause. Suggest a practical solution to the problem.

problem

solution

2

() Give one advantage and one disadvantage of using a measuring cylinder instead of a
25cm? pipette for solution B.

advantage

disadvantage

2

(g) How would the results be improved by taking repeated measurements?

m
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2 Astudent investigated the reaction between dilute hydrochloric acid and two different aqueous
solutions of sodium hydroxide labelled solution O and solution P.

Two experiments were carried out.

Experiment 1

A burette was filled with dilute hydrochloric acid. The inifial burette reading was recorded
Using a measuring cylinder, 20 cm? of solution O were poured into a conical flask
Thymolphthalein indicator was added to the conical flask

The dilute hydrochloric acid was added from the burette, while swirling the flask, ntil the
solution just changed colour. The final burette reading was recorded.

(a) Use the burette diagrams to record the readings in the table and complete the table:

initial reading final reading

final burette reading/ cm?

initial burette reading/ cm?®

difference/cm?

2

Experiment 2

The conical flask was emptied and rinsed with distilled water.
Experiment 1 was repeated using solution P instead of solution O

(b) Use the burette diagrams to record the readings in the table and complete the table:

initial reading final reading

final burette reading/ cm?

initial burette reading/ cm?®

difference/cm?

2
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(¢) What type of chemical reaction occurs when dilute hydrochioric acid reacts with
sodium hydroxide solution?

m

(d) (i) Which solution of sodium hydroxide, solution O or solution P, is the more concentrated?
Explain your answer.

2

(ii) How many times more concentrated is this solution of sodium hydroxide than the other
solution of sodium hydroxide?

m

(€) IfExperiment 2 were repeated using 10 cm? of solution P, what volume of dilute hydrochioric acid
would be needed?

2

() What would be the effect,if any, on the volume of dilute hydrochioric acid used in Experiment 1
if the solution of sodium hydroxide were warmed before adding the dilute hydrochioric acid?
Give a reason for your answer.
effect on volume
reason

@
(g) () What would be a more accurate method of measuring the volume of the aqueous sodium
hydroxide solution?
m
(i) Suggest how the reliabilit of the resuits could be checked.
m
(h) Aqueous sodium hydroxide reacts with aqueous calcium chloride to form a precipitate of

calcium hydroxide:

Use this information to suggest a different method of finding out which of the solutions of
sodium hydroxide s the more concentrated.

&l
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2 Astudentinvestigated the reaction between aqueous sodium carbonate and two different solutions
of dilute hydrochloric acid, A and B.
The reaction is

Na,COy(aq) + 2HCi(aq) — 2NaCl(aq) + H,0() + CO,(g)
Three experiments were carried out
(a) Experiment 1

Using a measuring cylinder, 25 cm? of aqueous sodium carbonate were poured into a conical
flask

Thymolphthalein indicator was added to the conical flask

A burette was filled up to the 0.0cm? mark with solution A of dilute hydrochloric acid. A was.
added to the flask, unti the solution just changed colour.

Use the burette diagram to record the reading in the table.

final reading
Experiment 2
Experiment 1 was repeated using methyl orange indicator instead of thymolphthalein

Methyl orange is red-orange in acidic solutions and yellow in alkaline solutions.
Use the burette diagrams to record the readings in the table and complete the table.

initial reading final reading

experiment 1 experiment 2

final burette reading/cm®

initial burette reading/cm®

difference/cm?®

41
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(b) What colour change was observed in the flask in experiment 2?

from to [

(¢) Experiment 3
Experiment 1 was repeated using solution B of acid instead of solution A.

Use the burette diagrams to record the readings in the table and complete the table.

initial reading final reading

experiment 3

final burette reading/cm?

initial burette reading/cm?®

difference/cm?®

2

(d) Suggest one observation, other than colour change, that is made when hydrochloric acid is
added to sodium carbonate.

m

(e) Complete the sentence below.
Experiment needed the largest volume of hydrochloric acid to change the colour of the
indicator. [}

() What would be a more accurate method of measuring the volume of the aqueous
sodium carbonate?

[
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(g) What would be the effect on the results, if any, if the solutions of sodium carbonate were
‘warmed before adding the hydrochloric acid? Give a reason for your answer.

effect on results.
reason

2

(h) (i) Determine the ratio of volumes of dilute hydrochloric acid used in experiments 1 and 3.

m

(ii) - Use your answer to (h)(i) to deduce how the concentration of solution A differs from that
of solution B.

m

(i) Suggest a different method, using standard laboratory chemicals, to determine which of the
solutions of dilute hydrochloric acid, A or B, is more concentrated.

31
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