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SECTION A: PHYSICAL AND GENERAL CHEMISTRY

(1 mark)
5 moldm™ solution of hydrated sodium thiosulphate(Na, S,05.5H,0) was mixed with 25 cm® of
i olution and allowed to react.

(2 marks)

(ii) Determine the limiting n the balanced equation: 25,07 . + Loy > S4062_(aq) +21

(aq)

(iii) Which indicator is most suitable

ration of #@dine solution with sodium thiosulphate?

‘ (3 marks)

(c) (i) Draw a clear diagram to show the shape of a water m

Molecule H,O

Shape

(ii) Explain the shape of H,O as shown in C(i) above

(2 marks)
(d) (i)Define an acid and a base in terms of electron transfer.

(ii) illustrate your answer by considering the reaction between NH; and BFs.
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(ii) Write equation ow the buffer system above neutralises:
A: H'(aq)

...... . OH(aq)

(iii) Calculate the pH of the soluti esultiflg from (e) above.

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

(5 marks)

(4 marks)
(TOTAL = 20 marks)
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s spectrometer gave the following data for a sample of naturally occurring Germanium.

Detector current/arbitrary units | Relative abundance
6.83
9:13
2.60
74 12.17
76 2.60

(i) Complete the table alculating the relative abundance of each isotope.

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

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

(ii) Determine the relative atomic

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

‘ (5 marks)
(¢) Under specified conditions of temperature and press Yliquid water and water vapour co-exist in a heterogeneous

dynamic equilibrium.
(i) Explain the term "heterogeneous equilibrium"

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

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

(3 marks)

(ii) State two methods by which the rate of the reaction below can e follow
ZMnOI(aq) + 5C2042—(aq) + 16H(:;q) —> 2Mn2+(aq) +1 OCOZ(q) P SHZO(l)

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

.....................................................................................................................
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i ) the table below relate to the general reaction 2A + B —€+D at 500K.
<>

[AJ}moldm® | [BY/moldm™ | Initial rate/moldm™S™

0.130 0.20 1.50 x 10°

0.40 6.50 x 10°
0.40 3.00 x 10°
0.20 075« 1o

A: Determine the order of r with respect to A and with respect to B.

B: Calculate the valu'e- of the Ra¥

experiment 1.

i o et S Lo % Kk e SR ‘(7marks)

(TOTAL =20 marks)

SECTION NQRGANIC CHEMISTRY

\

3. (a) This questions concern the d-block elements of the peri . The elements Cobalt, Nickel, Iron and Zinc are of

the d-block.
(i) Which of the elements above is (are) not(a) transition¥ietal(

(iv) What do you understand by the coordination number of a complex ion.
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e name of a complex cation formed by cobalt and draw its shape.

(9 marks)
(b) This questiofilis on roup VII elements of the periodic. (Fluorine, Chlorine, Bromine and Iodine)
(i) Givetheg 1 owtermogt shell electronic configuration of these elements
(ii) Give the chemi ch case of one compound of Chlorine in which the oxidation number is;
oxidation state
+1
+7
(iii) The halogens undergo disproportion reactions, using equation give an example of a reaction in which Chlorine

(iv) Arrange the oxo-acids of chlorine (HCI , HCIQy) in order of decreasing acid strength starting with the
strongest.

Explain your reasoning.

(6 marks)
(c) Sulphur exhibits several oxidation states in its compound.

(i) Complete the table below by giving either the formula, nan® tate of the compound or ion.

Oxidation state Name Formula
2 H.S
: ‘Thiosulphate
H,SO4
Persulphate S20s>

(ii) Write balance equations to show how SOs is converted to HoSO; in the conta

(Smarks)
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rs associated with the following elements in a flame test.

Flame colour

Strontuim

(iii) Give one reaction in each case tgdllustrate how the chemistry of:

A: Lithuim differs from th

ements of group I.

B: Berylluim differs from that"of other ents of group IL.

(6 marks)
(b) The elements of the first short period of the peri te&e are, Li, Be, B, C, N, O, F and Ne.
(i) Give the formula of one stable oxide of, ment of the period.
Element Li Be N (0] & Ne
Stable oxide
(ii) Give balanced equations to show how the oxides of lithiugg on react with water.
(iii) Give the formulae of the chlorides of the elements Li, Be, B, C, sify them according to their bond types.
Element Li Be B (0]
Formula of
Chloride
Bond type
(8 marks)

(c) This question concern the Group I'V elements (Carbon - Lead)

(i) Give equations to show how the tetrachlorides of Si and Pb react with water.

R R R R R L R R R R R R I e T I I T T R L LR D
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@ Lte the table below by giving the formulae of the dioxides of the elements and their acid base character

Silicon Lead

(4 marks)

(2 marks)
(TOTAL =20 marks)

(3 marks)

e structures of the isomeric compounds.

2 et i e s ok o A e e e
(©) ( ” Write equations that illustrate the following reactions of Carbonyl c*pou

A: a nucleophilic addition reaction.

(6 marks)

(3 marks)
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anic compound X, has the structural formula below.

H,N CH=CH~ CO,C,Hj;
The comp@uind es combustion giving a highly luminous, sooty flame.
(i) What ac s for the sgotiness of the flame.

(ii) Give the product formed wheg ompound X reacts with.

A: Bromine in Carbon Te

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

........................................... e .

(iii) Compound X reacts with dilute HCI (a >aq) at temperatures below 5°C
Suggest a reason why temperatures belo ed.

(4 marks)
(e) (i) Write the structural formula of 2- Chloromethylbe
(ii) Show in TWO steps how you would prepare 2-Nitromethybenzene enzene
(iif) What name is given to the first step of reaction in e (ii) above.
(4 marks)
(Total =20 marks)
rn Over
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C0,

(i) How would the comPound B be dbtained from A.

(ii) Compound B is a solid. How could a p ample of this compound be obtained?

(iii) How could its purity be verified?

(4 marks)

(b) (i) Arrange the following compounds in order of thei ity towards electrophile such as/E™ ( with the most

reactive first): Benzene, Phenol, Nitrobenzene and explain.

A + HBr
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(c) ind P, can be converted to other products according to the scheme below.

2 CH5CH,OH
/b' .
CH,CHO > CH,CH(OH)CN
® p B
\ G
CH,COOH
C

(i) Give the reagents and reactio@for the conversions a, b and ¢

conversion reagents Reaction conditions

(ii) Write the mechanism for the formation of

(iii) Write the equation for the reaction of compound A witll concg ’II ulphuric acid at 170°.

(7 marks)

(d) Organic compounds can be classified according to the functional group.
(i) Define the term “functional groups™

(ii) Write an equation for the reaction between Bromoethane (CH;CH;Br) and eadilfof the foll@wing compounds.

A: Potassium cyanide.

B: Aqueous Sodium hydroxide.

marks)
arks)
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