Section A: Multiple Choice (Nos. 1-4, 1-mark each))

Use the multiple choice answer sheet in the ANSWER BOOKLET

1. In an experiment in a particle accelerator withigwope sodium-24, a neutron is captured by th@Ma
nucleus, forming a new isotope of sodium. This mtope decays by alpha particle emission,

producing a daughter nucleus. The daughter nuddeus

A.
B.
C.
D.

aluminium-28
fluorine-21
neon-20
fluorine-20

2. Which of the following is a conjugate acid/basé?

A. H;O" and OH

B. HNG; and HO

C. HNG; and HNO

D. HNG; and N@

3. Which of the following pairs of equations shdwe amphiprotic behaviour of
HA
Reaction 1 Regction 2

A |HA +HO" & HA +HO0 |[HA +HO + HA + OH
B | HA + HO' = HA +H0 HA+OH = HA +HO0
C |HRA+OH = HA +HO HA +HO = HA + OH
D |HA +HO = HA +HO" |HA +OH = HA +HO

4. Use Le Chatelier's principle to predict dfiect of various factors on the Haber
process of ammonia production.

Increase temperature

Increase pressure

Include catalyst

rate decreased

rate increased

rate increased

rate increased

rate decreased

=

rate not affecteq

yield increased

yield increased

yield increased

o0w>

yield reduced

yield increased

no effect on yield
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Answer Booklet for Sections A and B Student NO..ceeeeeeeeeeeeeeee
INSTRUCTIONS

Use the multiple choice answer sheet below.
Select the alternative A, B, C or D that best amswlee question. Fill in the response square caelgle
Sample 2+4= (A) 2 (B) 6 (©) 8 (D)9
AO BO cO DO
If you think you have made a mistake, put a crbssugh the incorrect answer and fill in the nevweers

AQ % CcO DO

If you change your mind and have crossed out whatcpnsider to be the correct answer, then inditesey
writing the wordcorrect and drawing an arrow as follows:

/orrect
AX( ¥ co DO
Section A

Multiple Choice Answer Sheet

1. AO BO coO DO
2. AO BO CO DO
3. AO BO coO DO
4. AO BO CcO DO
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Section B. Answer the questions in the spaces provided. Show all relevant

working in questionsinvolving calculations MARKS
Question 5 (5 marks)
In water there is an equilibrium between gaseodsdissolved carbon dioxide according to the equatio

CG: (9 = CQ(aq)

The dissolving process is exothermic. A seriexoiiliorium reactions occur as the dissolved carthoxide
reacts with water

CO(ag) + H0() = I-LCOs(aq)
H.COs(aq) + H20(|) = HO'(aq) + HCOs (ag)
HCG; (aq) + HO() 4 HO"(ag) + COs*(aq)

a) Explain in terms of Le Chatelier’s Principle why
i) fizzing occurs when a bottle of soft driiskopened? 1

i) a“flat” soft drink (ie from which all th bubbles escaped) has a higher pH than a newly
opened bottle. 1

b) A student measured the mass of carbon déadissolved in a bottle of soft drink by weighirng t
bottle before opening and after all ¢fas had been liberated from solution. The medsuess
change was 3.52g. Calculate theraelof carbon dioxide liberated at %5 and 101.3kPa. 2

c) When excess carbon dioxide in the atmosphesoblies in water, it can form acid rain.
Describe one effect of acid rain. 1
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Student NO...oovvvveeeeee,

Question 6 (3 mark3

The salt, sodium hydrogen phosphate,{fNeQ,) can be prepared by
reacting sodium hydroxide solution with the reqdieanount of
phosphoric acid (KPQy) solution.

a) Write a balanced equation for the reaction.

b) When some crystals of MO, were dissolved in water, the pH of
the resulting solution was found to be 9.9c@ate the hydrogen ion
concentration of this solution.

c) Write an equation for the reaction of HeQ,? ion with water to
account for the measured pH.

Question 7 (3 marks)

a) Give a balanced chemical equatiofiustrate the process of
esterification of methanoic acid wétanol.

b) Explain the need for refluxing duriesterification.
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Question 8. (5 marks) MARKS
A student tests the pH of three different monopratid solutions
of known concentrations. The results are showthertable.

Acid concentratiol
Monoprotic acid (mol LY Tested pH
HX 1.0 2.4
HY 0.02 1.7
HZ 0.5 2.3

a) Outline what a weak acid is accordmthe Bronsted-Lowry theory. 1

d) Which of the acids can be classifie@ atrong acid? Perform a
simple calculation to support yous\aar. 1

e) Name (i)an example of a weak, natyradicurring acid
and (ii)a strong, manufactured acid. 1
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Student NO. ...ccccvvvveeecee e,
Question 9 (5 marks) MARKS

a. Outline the Lewis definition of an acid 1

b. A solution of sodium hydroxide is to llarglardised with solid
potassium hydrogen phthalate (KHP), aknaonoprotic acid.
Outline the main steps required in ta@dardisation process,
mentioning the main apparatus requiredte process. 3

c.. Describe the role of a buffer in maintagnthe pH of a named
natural system. 1

END OF TASK
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