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I. Two compounds Q and R react together to give a solid and three gases.

(a) (i) Q is a white solid. Complete the table below to show the ions present in Q.

Test Observation Inference

Flame test Lilac flame

Dissolved in water
and acidified and then
tested with aqueous
silver nitrate solution,

Pale cream precipitate

(2)

(@Q,Wl}at ‘fuﬁtl'ler‘;test would you perform on the pale cream precipitate to confirm
“its _xdep'tity? State What you would do and what you would see.

tsssessneces vesessecsnarense essersrsrvenenansrte ssscarereconsernsnce eresreviseecee Yesesesnsnsessvens sessesessncasesssssrnsne
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(b) R s a colourless, corrosive, viscous liquid that mixes with water in all fsrbportions
in a very exothermic process. Complete the interference statements in the table
below.

Test ' Observation Inference

Bubbles of gas evolved. | The gas is ..ccecvvcveneas

Solution of R

added to zinc metal. A squeaky pop is heard “. R contains

when the gas is tested
with a lighted splint. | .......... eesereasasaesaesens ions

A s bari . ..
queous barium White precipitate formed

chlor_xde added to a which does not dissolve |~ rereseriereeeassesessanes
solution of R. Dilute |. °

T in dilute aqueous R o _
aqueous hydrochloric hydrochloric acid S RS G vrerbeesneiaene
acid then added. A '
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(c) Addition of R to Q at room temperature gives three gases.

AN

e an orange/brown gas U that can be condensed to a brown volatile liquid;

e a steamy, acidic, very water-soluble gas T that reacts with silver nitrate in the
same way that Q itself does;

¢ sulphur dioxide.

(i) Identify U.

L T R Ly Y Ry Ry Y TP YR PRy YR “svsesrsessssacrereesn stesvesnssorsesssce

09

(i) Identify T.

sasppvessss seseversercansse eessennsveve sssasvssnran sssscevse besseansstes seesenree R T T R Y P Y Y Y YY ¥ Y

(1)
(iii) How would you show the presence of sulphur dioxide?

............................................................................................. Teesssectsracscessasserstcssone

(iv) State two safety precautions you would take when mixing R and Q. Givea

reason in each case,

Precaution 1 ............. .............. sresrressessrtaessestnastsesbantes
Reason ....... Cereeeeserearete bt b e b rsre Rt a bt e e b ereaestet e erereaee
Precaution 2 .......... veevesenreens veeresrenses reerereereneons v
Reason ........... ' .. .......................................................... rererensesanerensesenes

' )

(Total 14 marks)
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2. l-bromobutane (boiling temperatuxe 102 °C) may be prepared from butan- -ol (boiling

temperature 117 °C).

C4H90H + NaBr + HzSO4 — C4HgBl‘ + NaHSO4 + Hzo

(a) The reagénts are heated under reflux at 100°C for about 45 minutes.

diagram of the apparatus that you would use for this procedure.

-5k

(b) - Impure 1-bromobutane containing unreacted butan-1-ol can be extracted from the

reaction mixture from (a).

(i) Give the name of the practical technique that you would use to obtain a pure

sample of 1-bromobutane from the mixture with butan-1-ol.

(ii) Explain the relevance of the boiling temperatures of I-bromobutane and

butan-1-ol to the success of this technique.

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

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

--------------------------------------------------------------------------------------------------------------
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(c) In a preparation of I-bromobutane, 11.1g of butan-l-ol gave 12.4g of | Leave
1-bromobutane. o blank
(i) Calculate the amount (number of moles) of butan-1-ol used in this
preparation. :
2)
(i) Calculate the mass of 1-bromobutane that would be formed if all the
butan-1-ol was converted into 1-bromobutane.
@ |
(iii) Calculate the % yield in this preparation to an appropriate number of
significant figures.
1)
(iv) Suggest a reason why the yxelds in organic preparations seldom approach -
100%.
Feeeeebeereehs st et a st r et st e R R st e e et s s b e e s b e e Rt e as st s e e e SR atesuasebRtaspaeatetrnneranaraessatnns
am | @
"'(Total 13 ﬁxarks)
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3. (a) This question is about finding the formula of copper hydroxide. The method is as

NI3IT3TA

,-" -~ - -~ e An 1, . g & A o .
- 20.0cmr” of an aqueous soiution of a copper sail of conceniration 1,00 miol dim

follows:

1l"l‘l‘l‘l'l‘l']‘l‘l

[ _ L

f 1

-3

was placed in a polystyrene cup and its temperature measured using a thermometer
graduated in 0.1 °C intervals.,

A burette was filled wnth aqueous sodium hydroxide of concentratlon
2.00 mol dm™. .

2.00 cm’® of sodium hydroxide solution was run into the solution of the copper salt

.and the temperature was measured immediately.

As soon as possible a further 2.00 cm?® of sodium hydroxide solutlon was run in
and the temperature measured again.

- This process of adding 2.00 cm portions of sodium hydroxnde solution and

measuring the temperature was continued until a total of 36.0 cm?® of the sodium
hydroxide solution had been addcd.

The temperature readings are shown in the graph opposite.

Leave

blank
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29
Temperature /°C ‘ K x &
28 ~ -

27

26

25

24

23

22 |

0 4 8 120 16 20 24 28 32 36 40

Volume of NaOH(aq)/ cm™3

@) Explain why the temperature reaches a maximum and then falls slightly on
addition of further sodium hydroxide solution.

----------------------------------------------------------------------------------------------------------------------------

D Ry T L T R Y R P Y YT T Y ST YT ST R LY ey

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

- (ii) From the graph, what volume of the aqueous sodium hydroxnde was required
for complete reaction?

----------------------------------------------------------------------------------------------------------------------------

1
(iii) Calculate the amount (number of moles) of sodium hydroxide in this volume
of solution.
(1)
NI3737A A ' Turn over
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(iv) Calculate the amount (number of imoles) of copper ions that have reacted. | Leave
blank

)
(v) Write the ratio of moles of COpzﬁer ions to hydroxide ions reacting. .

(1)
(vi) Write the formula of the copper hydroxide that is producéd.

1

(b) The datacan be used to find the enthalpy change for the reaction between sodium
hydroxide and the copper salt. :

(i) Use the graph to find the temperature rise that occurs for complete reaction.

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

(ii) Find the heat change, g, that occurs in the polystyrene cup for complete
reaction. Use the formula

q =168 X AT joules

0))

(iii) Use your results from (a)(iv) and (b)(ii) above, to find the molar enthalpy
change, AH, for the reaction. Give the correct sign and units to the answer.

&)
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(c) Identify one potential source of error in this experiment, and say what you would Leave
do ta reduce its eftfect. - blank
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(Total 14 marks)
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Imagine that you are given four colourless, orgamc liquids in unlabelled test tubes.
They are known to be

e an alkane
e an alkene
e an alcohol

e a chloroalkane
but not necessarily in this order.

You are required to plan a series of chemical tests to identify the nature of each hquxd
This should include:

e what you would do;
¢ the test reagents you would use;

¢ the observatlons you would make that would enable you to 1dentxfy the four
compounds.
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