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2
Parer 2
Essay

(100 marks]

Answer four questions in all. Question 1 in Section A and three questions from Section

1. (@)
(b)

(c)

(d)

(e)

(g)

()

(@)

All questions carry equal marks.
Credit will be given for clarity of expression and orderly presentation of material.

SECTION A
Answer all the questions in this section.

Define the term polymerization.

State three characteristics of an equilibrium reaction.

Explain briefly why the reaction of dilute H,50, with solid CaCO, st
after sometime. 0

(i) What is meant by the statement maiter is particulate.
(i) Name two of the building blocks of matter. *

Explain briefly why a mixture of sodium chlor nonium chloride
can be separated by sublimation. \

(i) State the property of a subst i akes it paramagnetic.
{i1) State the difference bggwe u® covalent hond and

a co-ordinate bond.
State two of the a uar@re made in order to explain the behaviour

of gases.

6] Name ept of acids and bases that deais with non-aqueous systems.

(ii) Ka id and a base under the concept named in (1).

made to-conduct electric current.

@%ple does not conduct electric current. Suggest two ways by which it

\ rite balanced nuclear equations to represent each of the following states:

@ ZEEEU undergoes ai—particle emission to produce element X.

(i1) X also undergoes P-particle emission to produce element .
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3
SecTion B

Answer three questions only from this section.

CO, and Si0, are both covalent compounds. Explain briefly why CO, isa
gas whereas 8i0, is a solid under ordinary conditions.

[2 marks]
An element X reacts with bromine to form an icnic compound XBr,.
(i) State with reasons the physical state of XBr, at room temperature.
(i) State with reasons whether X is a metal or a non-metal.
i) Predict two properties of XBr, other than its physical state.
(iv) State the charge of an jon of X.
[7 marks]
0] State the law of definite proportions.
(i) What volume of stock HCl with percentage purity of 34 d relative density
1.18 would be required to prepare 2.0 dm® of 0.25 #fio] d HCL
[M(HCl)=36.5 g mol 7] -

* [8 marks]

Iron was added to dilute tetraoxosulphate (VI)#t%, M®mixture was warmed
gently and a gas was given off. The iro 0 @ d a pale green solution was formed
when more iron was added, the reaction e By N stopped and soime iron was lefi.

I

(i) Write the formula of two ions, dilute tetraoxosulphate (V1) acid.
(ii) State why the mixture h %n‘ned gently.

(iii) What would be observed4¥8iin e that a gas was being given off,
(iv)  Name the gas. ‘
(v) Explain why the r&€u pped.

(vi) What is the n ' alt that gives the solution its green colour?
(vii)  State a metho@ithat Beuld be used to separate the excess iron from the

2 (a)
)
(c)
(d)
3 (@)

&

(%)

green sol
N . {8 marks]
(i) ; law of constant Heat Summation.
ul

(i) r (V1) oxide is formed accordin g to the following reaction:

-.'. . . A - -1
% 2o Oy T 280, AH® =_19001J mol

@ State and explain the effect of increase in pressure on the:

(@) equilibrium position of the reaction:
({5)] equilibrium constant of the reaction.

(i) what would be the cffect of an increase in temperature on the
equilibrivm position of the reaction?

[10 marks]
)] Explain why the production of aluminium may be considered as an
environmentally friendly process but electrolysis of sodium chloride is not.
(i) Name two major factors which would favour the siting of an aluminium
smelter in a country.
[6 marks]
Turn over
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(c) Explain briefly why an aqueous solution of iron (III) ions when added 1o sodium
trioxocarbonate (1V) produces carbon (1V) oxide.

[4 marks] -
(d) A mixture of 8 g of H, and 32 g of O, has a total pressure of 100 kPa ata
specified temperature. Calculate the partial pressure of O, at that temperature.
[H=1.0,0=16.0]
[5 marks]
4. (@ Define the term bond energy.
(ii) State two uses of bond energy values.
[4 marks]

(b) @) Complete combustion of 1.00 mol of C.H,O liberates 1790 kJ of heat.
Given that heat of formation of carbon (1V) oxide is —393.5 kJ mol __fan

that of water is —285.8 kJ mol ~'. Calculate the standard enthalpy"§f fommation

of CHO.
The equation of the reaction is :
C:&HtSO(I) N Oz(g) B =y e Hzotl) A Cozu.o
(ii) In terms of Bronsted-Lowry acid-base reaction, tife enthalpy of
formation of one mole of water would be grea than that for the

following reaction:

2HCl + Zn(OH), ——> @)
{iii) Give reasons for the answer stated in (8.

@ [10 marks]
(©) Describe briefly what happens w &ple is analyzed using a
mass spectrometer. {5 marks]
(d) )] What is meant byethe solubility product constant.
(i) Deduce the solsbilifhconstant Ksp expression for Ca,(PO,),.
I structure and type of hybrid orbital for ICL.
{6 marks]

(i) Predict t>6

9
®®
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a
5. (a) (i) Explain the term radioactivity.
(ii) Lxplain briefly the following observation:

2;§U and its corresponding + 2 ion behave the same way in nuclear reactions.
{ii}) State with reasons whether the following statement is. true or false:

14
C has a half-life of 5,600 years hence half of a given quantity of I4C will

disintegrate in 2,800 years.
: {8 marks]

{(b) () Explain briefly each of the following terms:
(o) limiting reagent; '
{B) excess reagent.
(ii) If 6.37 g of ammonia (NH, ) are allowed to react with 11.4 gof

Carbon (IV) oxide, (COZ), determine which of the reactants wéll

the limiting reagent. ‘
o {10 marks]

(c) ) Describe briefly how gold could be extracted from ier)

(i) State one use of gold.
(iii) State one property of gold that makes it suita tHe use stated in (ii).
: [7 marks]
END OF ESSA @%}
Turn over

wse23/8C50525& Licg



Answer all the questions.
Each question is followed by four options lettered A to D. Find the correct option for each
question and shade in pencil on your answer sheei, the answer space which bears the same letier as

the option you have chosen. Give only one answer o each question. An example is given below.

Which of the following elements reacts with water?

A. Carbon
B. lodine

C.  Sulphur
D.  Sodium

The correct answer is Sodium which is lettered D and therefore answer space D would be shaded.

C A = Ba cCa B
Think carefully before you shade the spaces; erase completely any answer you wish 1o e.
Do all rough work on this question paper. :

Now answer the following questions. g‘?
1. What mass of sodium trioxocarbonate (IV) is requifed to produce 6742 d f CO, ats.t.p?
e ) .
N32C03(5) + 2HCl( ;,\q) g : 32NaCl (aq) + H20(l) +
[Na2C03 =106.0; Vm =224dm” ]

428.0g . 0
101.0g _ \
3180¢g

60.0 g s@

A
B
C
D
8 Which of the following statements is n %le to organic compounds? They
A. are generally soluble in non-p. & S.
B
C
D

are ionic in nature.

form homologous serie:
have low melting agd ints.

3. The lattice energy of a@,. eater than that of NaBr because
A. sodium is mpre Bpositive than bromine.

B. bromind ¢ eJ8ctropositive than chlorine.
C. the a@ i

f chlorine is smaller than that of bromine.
D. the s@gdisfyintroduced a covalent bond character into the NaCl.

4. Aga w%ecmd over water at a pressure of 115 Kpa and 298 K, determine the

P ssure of the gas.
(standard vapour pressure of water at 298 K = 37 Kpa)
Al 152 Kpa
B. 58 Kpa
C. 64 Kpa
D. 78 Kpa
5 The gas that could be collecied by both downward delivery and over water is
A. hydrogen chloride. ’
B. hydrogen.
C. Sulphur (IV) oxide.
D. oxygen.

wsc23/SC50525& 1 /eg



6. The volume oceupled by 0. 02 moles ofa gas at 5.t p is. =
- [Vm= 224 dm3]
A, 0.112 dm?>,
B.  0.448dm’
C.  0240dm’
D.  0224dm’.

4 When gases combme they do 50 in volumes whichbear a: s:mple ratio to one another and

to the volume of the product. Under wh:ch condition does this ]aw hold‘? =
A Volume measured at the samé temperature and pressure. :
¢ B. Homogeneous gaseous volumes measured at the same temperature only
C. Homogeneous gaseous volunies measured at the same temperature and pressure
D. Volume measured at the same fuessure. only

8. Which of the followmg processes take(s) place durmg dlstlllatlon‘?
I Absorption; ;
II ©  Desorption;
Hi Evaporation;
IV Condensation.

A, Jonly
B. 1I and 111 only
C. 1and H.only
D. I and IV only

9. How many atoms of elements are there in the co \ ,Fe(SO )2 6H 0?

A. 40
B. 39
C. 38
D. 41

several days?
A. CuSO, changes to black

: 10. ; What would be observed when CuSO@ced in an iron contamer and left to stand for

B. The colour of the solugiemcBanges from green to blue.
C. Some iron partic m@e in the solution. =~
D. Part of the contajneiy ed with copper.-

11. Chemical kinetics al the study of |

1. the istn by which the reactions proceed

L speed © emical reaction; ' _
IL . ‘the ‘f% cting the rates of chemical reaetlons
Ijonly : '

\ and 11 only
\ 1 and IT only
D. I, I and 111
12. If one mole of hydrogen chlonde reacts W1th one mole of propene, -
what is the major product formed? '
2-chloropropane ;
1-chloropropene

1-chloropropane
-2-chloropropen

-chwe

g
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13.

14.

15,

16.

17.

18.

19.

20.

21.

10

Ammonia gas could be produced when solid ammonium chloride is heated with
A. Mg(NO,),. :

B Ca(OH),.
C. Caso,.
D HCL

Which of the following conditions is necessary for the formation of hydrogen bond?
There should be the presence of a lone pair of ¢lectrons.

The bond involves sharing of electrons.

The atom bonded to hydrogen should have high electronegativity.

The atom bonded to hydrogen should have low electronegativity.

SOwe

The factors that enhances the polarizability of an anion are
A, high charge and large size.

B small charge and large size.

C. ' high charge and smallsize.
D

low ionization energy.
Acid hydrolysis of methylpropanoate yields
A. CH,OH and C,H,COOH. o
B. CH,OH and C,H,COOH. C)
C. C,H,OH and C,H COOH. '
D CH,COOH and C,H,OH. 7S

Which of the following changes of state would result in rele nesgy?
A H0,, ——__—>H:O(g) | 30
HOy, > HO,,

2748) HEO

B \
4 -
D HEO(S) — HIO(g) & .
Isomers have different % 7
empirical formulae. \

molar mass.

structural formulae. Q
molecular formulag @ ‘

00 w>

The hydrogen ion concgniig of a solution whose pH is 3.7 would be
A. 2x 10" mqld
B. 2 x 10~ 3ol dim
C. 2 x 1% m L
D. 2 x 1 dm.
e @s that is most ionizing is
%ha. '
K gamma.
G beta.
D. protons.

Which of the following ions has the largest radius?

A. F.
B. Ccl-.
C. Br. }
D. K™,

wsc23/SC50325& 1 /og



22,

23.

24.

25.

26.

27
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i
If the electron configuration of elements X and Y are 2:8:2 and 2:8:7 respectively:
which of the following statements would be correct about the bond that would be formed by
the clements?

A, A covalent compound is formed.
B. Each atom of Y accepts one electron.
B Each atom of X accepts two electrons.
D. Each atom of Y combines with 2 atoms of X to form a compound.

In a nuctear fusion reactor, usually

A. one proton and one electron join.
B. two electrons join,

C. one nucleus and one electron join.
D. two nuclei join.

Scientists whose experiments gave evidence about the nature and structure of the atom include
A, Robert Boyle. :
B. Lord Rutherford.

C. Le chatelier. ‘
D. M. Faraday. o

Metal atoms combine with non-metal atoms to form icnic compounds utg)u
lithium iodide dees not conduct electricity, this shows that Lil is nogioNic bgcause
| Li* ion is small and has a low polarizing power.
1 I” ion is large and has a high polarizability.

i}l Li" ion is small and has a high polarizing pUW\\O

| ' I” ion is large and has a low polarizability.

1 and IV only @
H and 111 only %

A
B.
C. 1 and II only
D

: 111 and IV only \
The equilibrium constant K¢ fo®%ﬂ 285 T By &
ABY’ |
AR P
N

& S e
\ " BlIAF

’ . [A]llB,]
D. Ke= m']z* :

1f 10 g of a radioactive element P decays to 0.625 g in 4.5x 10° years, what is the half-life of P?
A. 05625 10* years &
B. 225x10° years

C. 1125 0% years
D, 4.5 x 10% yeurs

2AB({” can be expressed as

Turn over



28.

29.

30.

31.

32.

33.

34.
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. U%polluuon_. _ i : - s
Xﬁw dm® of oxygen diffuses through a porous pat in 50 seconds. How long will it take 80 dm®
By .

12

Consecutive members of alkyne homologo:us'se'ries differ by :

A. CH. ,
B C HZn 72 o
C. CH, -
b CnHE'H-i i

A reaction had its rate law to be k[X]Y] ‘Which of the follomng statements is /are correct?

Ex | “The overall order of the reaction is 2.

I Theorder Qf the reaction with respect to Yis2.
Hi The rate is doubled when concentration of Y is doubled.
v The rate is doubled when concentration of X is doubled.

Al ILM and IV only -
B. 1I and I1I only

@®. 1 only

D.  LIilandlV only

A. " sublimaiion.

B. distillation. e Ry ' 1 b
C.  sedimentation. ~ =~ : Ra e e

Todine can be separated from a mixture of iodine and potassmm chlorlde by O

D. ﬁ!trailon .
The following gases-are heavier than air exeept .

A. Ca,. .-  Fa i . ! O

B. NHS. ;

C. HCL

Which of the foilowmg properties of rally increases down the group in the periodic

table? ;
A. Ionization energy Q
B. Electron afﬁmty

@ Electronegatlwty :
D. - Atomic radius
Greenhouse @ Qresuit of
A - waterpo
By sonl

ethane to diffuse through the same porous pot under the same condition?
: [MWO =32; MWCH 16]

A. g seconds. ' kid T e il S :

B. 14 seconds. # it LA p5 g "
C. 20 seconds. - ' : N SR R '

D.

40 secon_ds,



35.

36.

37.

38.

39.

40.

41.

42.
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The atonis g‘;cu and gf)zﬂ have the same number of

A. electrons.

B. neutrons.

C. nucleons.. : s
D. protons ; A ! 2 ot

The toughness of rubber is mcreased by the addltlon of

A. ethene. : -

B. silicon.” -« g kg e
C. carbon. g T ' j
D. sulphur.

Which of the followulg partlcles i8 the smallest?

A §2- R e , : o VTR
B. Ar LR b ;

AR - 3

D K"

The mass spectrometer can be tised to measure the

A. mass of an electron. -
B. mass of a proton in an atom. : ‘
C. mass of a neutron in an atom,
D. relative atomic mass of an atom o
What type of polymer is formed by reacting agin g-‘f ‘
A. Polyester ‘ ‘
. Addition polymer : X

B ;
C.  Polyamide
D. Carbohydrate Q\

If a maximum of 144 g of K 2@( sin 1 dm?’of water at 90 °C deteﬁ’mne the solubility of KCl

39.

\D

0]

at that temperature.. . [§
A. 19.3 mol dm™,

B. 0.193 mol du”s i
C. 0019 @ . . b
D. 193 mOhgm a0 | 5 8

The diff@ eci molar mass and relative molecular mass is that, refatlve molecular mass

IBu9j

A. edsured in mol-dm™> while molar mass is. measured'in g mol
res the mass of an- atom whlle moiar mass measures the mass of molecules and
cOmpounds.
is calculated from mass of i lsotopes while molar mass is determmed by spectrometly
D. has no units whlle mola: mass is measured ing mol L

Generally envnronmenta] pollutlon is senous in blg cities because they have :

A. great land mass. . . Lo
B. highbxrth rate, ; ) e
C. less dense population. : ' -

D.

many industries.

Turn over



43.

44.

45,

46.

47.

48.

14

One of the limitations of the mass spectrometer is that it

A. easily breakdown during operation.

B. 15 4 very expensive machine.

L. is very difficult to operate.

3. cannot be used to analvze substances which decomposes on heating.

Which of the following elements within any given period of the periodic tabie would always
have the lowest first ionization energy? The '

A. noble gas.

B. halogen.

C. alkalimnetal.

D. alkaline earth metal. !

The planar shape of BCl, molecuje can be explained in terms of the
A. sp” hybridization of B.

B. sp* hybridization of B.

e, sp hybridization of B. :

D. sp hybridization of Cl. )

Which of the following compounds is the least reactive when adged g@eous sodium hydroxide?
A.  NaHSO, y¢

B fkhe N g PR |
c. HSO, O | ! 3

D. ' HC \ | ey i
Which of the following observations woul@§c ny the passing of SO, into acidified KMnO,?
A. Effervescence and yellow sol green. ' .

B. Black deposit and purple s8igt s green.

C: Decolourization of soluti '

D. Yeliow deposit and der@tmn of solution.

The factors that influge @ dificharge of an jon during electrolysis are:

f ioms in solution;
A, % only
B, [T only

ghon on the activity series;
e electrode.

And Nionly - |
- 1, II and i ; :
49.\' , _ o

ats and oils are
A. esters.
B. amines.
i, alkenes.
B, alkanols.

wse23/3C505258& 1/og
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50. The compound with octane number of zero is

A 3-methyloctane.
B. 2-methyloctane.
C. iso-octane.
D. n-heptane.
END OF PAPER
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