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You are provided with one sample of salt solution S.

Solution S contains one ¢ation and two anions from those listed in the Qualitative Analysis
notes.

You will carry out tests on solution S and Identify the three ions present.

Read all the instructions below carefully before starting the experiments in Question
1.

Instructions

(@) Carry out the following tests on solution S. You should test and identify any gas
evolved. Record all your observations in the table.

The volumes given below are approximate and should be estimated rather than
measured unless stated otherwise.

test observations

Test 1

Put 1 cm depth of solution S in a clean test-
tube. Add 2 cm depth of potassiunTiodide
solution and shake the mixture well. Filter
the mixture and collect the filtrate in a - -
clean test-tube. Rinse the residue with a
little deionised water.

Then, add a few drops of starch solution to
the filtrate slowly with shaking until no
further change is seen.

Test 2
Put 2 cm depth of solution S in a clean test- Y
tube. Add an equal depth of aqueous
barium nitrate with shaking, then

add dilute nitric acid slowly until no further
change is seen.

Test3
Put 2 cm depth of solution S in a clean test- )
tube. Add an equal depth of aqueous silver
nitrate with shaking, then

add dilute nitric acid slowly until no further |
change is seen.
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Test 4

Put 1 cm depth of solution S in a clean
boiling tube. Add 3 cm depth of aqueous
sodium hydroxide slowly with shaking.

Gently heat,htjne corents of the boiling
tube until no+further change.

Keep the final solution for use in Test 5.

Test 5

To the cooled mixture from Test 4, add 1
piece of aluminium foil and gently warm
the mixture.

(9]
(b) Deduce the formulae of one cation and two anions present in solution S.
(o7 | {[ ] | [P
anions ....... ok O T and ...... R S s [2]
(c) Suggest the role of solution S in test 1.
Use your observations to explain how you have reached this conclusion.
TR S scvmrsesons sonareiene st sors VSO ] |

- [Total: 13 marks]
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Some cleaning products contain a solution of sodium hydroxide.

You are going to determine the concentration of sodium hydroxide i. three different
samples of cleaning products labelled Qy, Q2 and Qs by titration with an acid P.

Read all the instructions carefully before starting the experiment in Question 2.

Instructions

You are provided with the following solutions.

P is a strong monobasic atid.

Qi, Qzand Qs contains aqueous sodium hydroxide of three different concentrations.

(a) You are going to carry out three experiments. Do NOT repeat titration for
experiments 1, 2 and 3 and you will only perform the titration once for each
experiment.

Experiment 1

Fill up the burette with P.

Pipette 25.0 cm3 of Q, into a conical flask.

Add a few drops of methyl orange indicator, to the solution in the conical flask.
Add P from the burette, swirling the flask constantly.

Continue adding P slowly from the burette until one drop of P produces an orange
colour.

Record your titration result in an appropriate format in the space provided below.

Experiment 2 to 3

Repeat Experiment 1 using solution Q2 and Qs respectively.

Results

- ‘ (5]

i Scanned with !
i & CamScanner’;


https://v3.camscanner.com/user/download

(b) Suggest why Universa| Jndicator is not a suitable indicator to use in these three
experiments.

........ Seoe w00 a0 s0aasen s B sieas

(c) Use your titration results to explain and deduce the order of concentration of sodium
hydroxide in Q4, Q2 and Qs.

felets.iem e senests ceniteasanee

lcgist concentratedd = ..ocacmnmmsmamsmons (2]

(d) P has a concentration of 0.02 mol/dm?.

Using your titration results, calculate the concentration, in mol/dm3, of sodium
hydroxide in Q.

concentration of the sodium hydroxide in Q1 ........................cceeeeee. mol/dm? 2]

(e) P has a concentration of 1.26 g/dm®. By showing relevant calculations, deduce the
identity of acid P.

[A:H, 1; 0,16 N, 14, C/, 35.5]

Al P IS ...voresmennsansnscssaisssrmiss [2]

()  Astudent repeats the experiment but uses a cleaning product that contains aqueous
ammonia of the same concentration instead of aqueous sodium hydroxide.

Describe and explain the effect this has on the titration results.

AT e, e [2)

(g) Experiment 1 is repeated using H2SO4 ds P instead of a streng monobasic acid,
without changing the concentration.

State the effect this has on the titration results in experiment 1.
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3 Allchemical reactions include energy changes. The amount of energy involved in a reaction
can be determined by.meesuring temperature changes

()

In an experiment, the combustion of five different types of aicohol was conducted.

The set-up below is used to determine the amount of heat produced when four
different alcohols namely methanol, ethanol, propanol and pentanol were burnt.
1

2]

,

Thermometer

—— Glass beaker

'+—— Water

Alcohol bumer

Some methanol was placed in the alcohol burner. The initial temperature of the water

was measured.

Then the burner was lit and allowed to burn for one minute. The flame was
extinguished and the final temperature of the water was measured. The experiment
was repeated with the remaining alcohols, ethanol, propanol and pentanol.

The results of the experiment are tabulated in the table below.

U]

Complete the table by filling in the temperature rise for each alcohol.

alcohol chemical number of initial final temperature
formula carbon temperature / | temperature / rise /°C
°C °C
methanol CH3OH 1 25.0 32.0
ethanol C:HsOH 2 26.0 39.0
propanol CsH,0H 3 23.0 48.0
7;
/ butanol C4HsOH 4
pentanol CsH1yOH 5 25.0 62.0
{1
6
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(ii)  Plot the results on the grid with temperature rise on the y-axiy and aumber of

carbon atoms in alcohol formula on the x-axis. —
\
\
Draw a line of best fit.
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(3]

(iii) Use your line from (a)(ii) to determine the temperature rise for butanol, CsHyOH.
Show clearly on the grid how you obtained your answer.

temperature rise ...................... °C1]

(iv) Suggest an experimental error in this experiment and explain how it would affect
the results.

error
effect
i 1)

) ‘kach carbon atom provides a higher temperature rise in larger alcohol
molecules as compared to smaller molecules.'

Based on your plotted graph in part (a)(il), do you agree with the statement
above? Explain why.

1]
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(b) You are given four colourless solutions which could be one of the following:
an alcohol, an alkene, a carboxylic acid and water
Using §fmple chemical tests only, plan an investigation to Identify the four solutions.

— i —

You are not allowed to use litmus papers or any indicators or taste test in this
investigation. '

In your investiaation, you should include the:
* named chemicals / reagents used for the identification of each of the solution,

* expected observations that enables the identification of the solution. You do
not need to explain the observations.

L R R R S O SRR PSS S I N0 S S I S S S SR QPO e amsas Pamme iieseel iaiase . 4 misees ae seees

et ettt i LSt s s e N e 1w et et irte s 4 e e

e [4]
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