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1. (a) The observations made when tests were carried out on a solid compound, X, are Leave
shown in the tables below. X contains one metal ion and one anion. blank

Give the inferences which follow the observatxons by completing the statements in
the tables.

(i) A flame test was carried out on X.

Observation , Inference

A lilac flame. "The metal 101 IS v v

. 1)
(ii) A sample of X was heated and the gas evolved tested.
Observation Inferences
A gas is given off which The a5 1S cevvirrereiiieiceete s sreeeessenranes
relights a glowing spill. ' ‘
X has the formula .............. v s
)

(b) The observations made when tests were carried out on an aqueous solution, Y, are
shown in the tables below.

Give the inferences which follow the observations by completing the statements in
the tables. '

(i) Powdered sodium hydrogencarbonate was added to Y.in a test tube. Any gas
evolved was tested.

Observations Inferences

Bubbles of gas evolved.

‘The gas turns lime water cloudy. | The gas iS ...cccvvernimriniieviivenienens
Y contains waeeeeenenne veveeerenne rreerreennseres ions
)
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(ii) A few drops of aqueous barium chloride followed by dilute aqucous

hydrochloric acid was added to Y.

Observations

Inferences -

White precipitate which does
not dissolve in dilute -
aqueous hydrochloric acid.

The precipitate IS .ovceviienrccnnciicieniiiseonen

Y is aqueous

....................................................

(c) The organic compound, Z, has the structure:

Complete the table by writing the observations you would eXpeét to make when the

tests described are carried out.

CHz-—-——CI-If—CIIH—CHg

OH

Tests

Observations

Shake a few drops of Z with
bromine solution.

Add phosphorus pentachloride
| to Z. Test any gas evolved
with damp blue litmus paper.

Add aqueous, potassium
dichromate(VI), acidified
with aqueous sulphuric acid,
to Z and heat the solution.

(6)

Leave
blank

Q1

(Total 13 marks)
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2. Inaseries of experiments to investigate the factors which control the rate of a chemical

reaction, aqueous hydrochloric acid was added to calcium carbonate in a conical flask

placed on an electronic balance.
The loss in mass of the flask and its contents was recorded for 1‘3 minutes.

CaCOjs(s) + 2HCI(ag) —s CaCly(aq) + H20(1) + CO(g)

Four experiments were carried out.
Experiments 1, 3 and 4 were carried out at room temperature (20 °C).

. The same mass of calcium carbonate (a large excess) was used in each experiment.
The pieces of calcium carbonate were the same size in Experiments 1, 2 and 4.

Experiment Calcium carbonate Hydrochloric acid
I | Small pieces 50.0cm? of 1.00 moldm™3
2 Sifall.pieces 50.0cm? of 1.00 mo! dm~3 heated to 80°C
3 One large piece 50.0 cm? of 1.00 mol dm™3
4 Small pieces 50.0cm® of 2.00 mol dm~3

(a) The results of Experiment 1 give the curve shown on the graph below.

2.00 -

o0 150 -

8

S 004 Expt. 1
0.50 -

T I 1

5 10 15
Time/min

(i) Explain why there is a loss in mass as the reaction proceeds.

............................................................................................................................
............................................................................................................................

............................................................................................................................
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/ (c) -(i) Calculate the mass of calcium carbonate which exactly reacts with 50.0 cm?

(it) Explain the shape of the curve drawn for Experiment 1.

............................................................................................................................
............................................................................................................................

............................................................................................................................

o 2
(b) Draw curves on the graph to' represent the results you would expect for
Experiments 2, 3 and 4. Label the curves 2, 3 and 4. '

3
of 1.00 mol dm™3 aqueous hydrochloric acid. M,(CaCO3) = 100.

.
i

| ‘ R ©)
(ii) Based on your answer to (c)(i) suggest a suitable mass of calcium carbonate to
use in the experiments. Explain your answer.

SUZZESIEA MIASS: .eetireeerreraareereriereerirtrreesesaesnreesasassensrsensassseseeassseesiennssesssossessssras

EXPIANAIIONT wiioieiireeeei et ere e st e s e s et sr e e et ner e enns

............................................................................................................................

............................................................................................................................

Leave
blank

Q2

(Total 12 marks)
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3. l-bromobutane (boiling temperature 102 °C) may be prepared by the reaction shown in
the equation below.

C4HyOH + NaBr — H,S0s — C4HoBr + NaHSO, + H,0
The preparation is in three stages.

e Stage I. The reagents are heated for about 45 minutes in the appalatus shown in
Diagram 1.

e Stage II: Impure l-bromobutane is extracted from the reaction mixture and
transferred to the round bottomed flask in the apparatus shown in Diagram 2.

e Stage III: A sample of pure 1-bromobutane is obtained using the apparatus shown
in Diagram 2. The sample is weighed and the yield calculated. :

(a) Give the names of the practiczl techniques carried out in the apparatus shown in
Diagrams 1 and 2.

Diagram 1 Diagram 2

A — water in
B — water out

\

DiIagraml 1: oo e a e e s e rsene s reerrenennannes SUUS
DIAGIAIN 27 ereiiiiieieieiriiie e et ettesssesae e s e sereeestesra e st o sbassnsanesasensian sosssnesnessssrbnse
, R . : o (2)

(b) (i) Explain why, in Stage I, the reactants are heated for such a long time.
1)

27
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(i) Explain the purpose and arrangement of the condenser in Diagram 1.,

............................................................................................................................

(c) Briefly describe how you would use the apparatus shown in Dxagram 2to glve a
sample of pure 1-bromobutane.

....................................................................................................................................

....................................................................................................................................
....................................................................................................................................
....................................................................................................................................

....................................................................................................................................

(d) A student preparing 1-bromobutane by this method calculated that the maximum
yield in this preparation was 7.2 g. His actual yield was 3.1 g. ‘

(i) Calculate the percentage yield.

)

(ii) Suggest two reasons why the actual yield was much lower than the maximum
yield. .

REASON 11 1ot eetbe s s saes e e SOPUTRN

REASOMN 21 1ottt eras s

(2)

Leave

Llank

Q3

(Total 12 marks)
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4.

(a) Inan experiment to standardise an aqueous solution of sodium hydroxide 0.25 g of
- solid sulphamic acid, NH.SO3zH, was dissolved in distilled water in a conical flask.
When the aqueous sodium hydroxide was run into the flask from a burette
23.45cm® was required to exactly react with the sulphamic acid solutlon The

equation for the reaction is:
NH,SO3;H(aq) + NaOH(aq) — NH>SO3;Na(aq) + H_ZO(I)

(1) Calculate the amount (number of moles) of sulphamxc acxd in 0.25g.
M, (NH SOzH) = 97.0.

1)
(ii) State the amount (number of moles) of sodinm hvdroxide in 23 45 ~m3 of

solution and hence calculate the concentration of the solution in moldm™

. . 3)
(b) The balance used to weigh the sulphamic acid is accurate to £0.01 g. Calculate
- the percentage error in the mass of the sulphamic acid weighed.

1

Leave

“ blank

29
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(c) An alternative method to that described in (a) involves making an agueous solution Leave
of sulphamic acid of accurately known concentration. blank

Describe a procedure by which you would prepare 250 cm® of aqueous sulphamic
acid of accurately known concentration. Assume that you are provided with a
weighing bottle containing between 2.40 g and 2.50 g of sulphamic acid and that
this is a suitable mass to use. '

In your answer give full practical details including the name of each piece of
apparatus used, how each would be prepared for the procedure and how you would
calculate the concentration (in mol dm™) of the sulphamic acid solution. State,
with a reason, one appropriate safety precaution that should be taken.

.......................... ‘.-.:-.rr...:-.'................n......n....u.\....".'.r.'.:-':‘---'.'n’-u-...-h.~.-..)~.<-.....'....a—..'.-.u..--?n

.................................................................

.....................................................................................................................................

....................................................................................................................................

(Total 13 marks)

TOTAL FOR PAPER: 50 MARKS
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