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17. The chemical equations below are the main reactions in large scale manufacture of sodium carbonate.
NH3 (gJ + CO2 (gJ + H2Ooi ----> NH4HCO3 (aqJ
NH4HCO3 (aqJ + NaCl(aqJ ----> NaHCO3(sJ + NH4ClcaqJ

Chemistry 233/1,2&3 

a) State how the two products, NaHCO3 and NH4Cl are separated. (lmk) 
b) (i) How is sodium carbonate finally obtained? (lmk) 

(ii) Write an equation to show how ammonia is regenerated? ( I mk) 
18. 20cm3 of an unknown gas Q takes 12.6 seconds to pass through smal I orifice. I 0cm3 of oxygen gas takes I 1.2 seconds to

diffuse through the same orifice under the same conditions of temperature and pressure. Calculate the molecular mass of
unknown gas Q ( 0=16) (3mks)

19. The formula given below represents a portion of polymer

H H 

I I 
-c-c

I I 
@ H 

H H 

I I 
C -C 

I I 
@ H 

a) Give the name of the polymer (lmk) 
b) Draw the structure of the monomer used to manufacture the polymer. (lmk) 
c) State one environmental effect of the polymer (lmk) 
20. The graphs below were drawn when 15g of marble chips in different physical states were reacted with 50cm3 of 2M

Hydrochloric acid. They are drawn by measuring the volume of carbon (iv) oxide produced with time.

Cm
3 

50 

O
N 40 

(.) Curve A 

Q) 

30 E � 
� 

20 

10 

10 20 30 40 50 

Time 

i) Which curves corresponds to the reactions involving powdered calcium carbonate with the dilute acid (lmrk) 
ii) All the graphs eventually flatten out at the same level but at different time. Why do the graphs flatten out at the same level?

(lmrk) 
iii) Why is curve A very steep at any given point compared to the other curves (lmrk) 
21. a) State the Le Chatelier's principle. (lmrk) 

b) When aqueous solution of Iron (111) Chloride and potassium thiocyanate are mixed, the equilibrium below is setup.

Fe3+ 
(aqJ + CNS- (av -====== [Fe(CNS)]2+ 

(yellow (colourless) (red)
State and explain the effect of decreasing the concentration of iron (III) ions for the equilibrium mixture.

(2 mks) 

Page 1285 

for
 fre

e r
ev

isio
n p

as
t p

ap
ers

 vi
sit

: w
ww.fre

ek
cs

ep
as

tpa
pe

rs.
co

m



Chemistry 233/1,2&3 

22. I 00cm3 of air is continuously passed through a combustion tube connected to two syringes as shown below. The combustion
tube contains some clean granules of copper metal which are heated. The process is repeated until there is no further change
in the volume of air. The volume of air remaining is 80cm3 

i) 
ii) 
ii) 
23. 

Combustion tube 

1111 11
/ 

11 111 1 1111 1 1  

______ ¼..;·;:a= ... = 1�: = ..... i:?' ...... _----·- .... �1 ..... 1 __ 1 .;..;11�..;...J

"t' II 
Syringe A Heated Copper Metal 

State one observation made in the combustion tube 
Work out the percentage of air used after the reaction 
List two gases remaining after the reaction 
In the chemical equation below identify the base and give a reason for your choice. 
C2HsO- (aqJ + H20(l) � C2HsOHcaqJ + OH-caqJ 

Syringe B 

(lmrk) 
(lmrk) 
(2mrks) 
(2mks) 

24. A green rocky material is suspected to be the ore malachite, CuC03.Cu (OH) 2. Describe how you could establish the presence

25. 
of copper in the ore. (3mks)
The structures shown below represents two cleansing agents A and B.

A B 

i) Which cleansing agent would be more suitable for washing in water containing
Magnesium Sulphate? Explain your answer.

ii) State any advantage that A has over B.

C) 

26. Study the standard reduction potentials given below and answer the questions that follow.
actual symbols of the element)
E 0 (volts)
P2+ 

(aq) + 2e- ------> Pcsl -0.76 
Q2+ + 2e- Q -2.37 � ------> w 

R
+ 

(aqJ + e ------> Rcsl + 0.34 
S2+ C•ql + 2e- ------> ScsJ -0.14

(2 mks) 
(lmk) 

(The letter do not represent the 

T2 (g) + 2e- ------> 2T
(aq) - +2.87

(a) The standard reduction potential for Fe2\av is -0.44 volts. Select the element which would best protect iron from rusting.
(lmk) 

(b) Calculate the E0 value for the cell represented by S2+ 

(aq) IScsJ IIT 2 (g) IT(aq) (lmk) 
( c) Using the standard reduction potentials above, state and explain the element that would be the strongest reducing agent.

(lmks) 
27. The diagram below was used to explain the movement of ions in the electrolytes, when an electric current is passed through

them.

Lead (]I) Nit t,e 

s,ohition 

y 
1----- Col1lllilectimg wue 

P'otassimn lodidle 

s,oluttion 

From the diagram, state and explain the observation expected at Y. 
28. Sulphur (IV) oxide and Nitrogen (IV) oxide react as shown in the equation below

S02 (gl + N02 (gJ----, S03 (gl + NO (gJ 
(i) Using oxidation numbers of either sulphur or Nitrogen show that this is a redox reaction.
(ii) Identify the reducing agent.

(2mks) 

(2mks) 
(lmk) 
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Chemistry 233/1,2&3 
KASSU JOINT EXAMINATION 

233/1 

CHEMISTRY 

Paper 1 

THEORY 

JUNE 2017 

Time: 2 hours 

1. Name the following apparatus and state their use
a) b)

f 

(2mks) 

2. The diagram below shows an experiment for investigating electrical conduction in lead (II) fluoride. Study it and answer the
questions that follow.

a) Complete the diagram by indicating the condition that is missing and must be present for electrical conductivity to take place.

b) State the observation made at the anode.
c) 
3. 

On the diagram show the direction of movement of electrons 
Use the scheme below to answer the following questions 

Ethan -1,2 - dioic Gaseous 

acid (H2 C204) a 

I
Conc.H2S04 

I 

(lmk) 
(lmk) 
(lmk) 

� Cone. KOH 

r 

PbO 

� 

� 

I E I 
a) Name the type ofreaction which takes place between Ethan -1,2 - dioic acid and concentrated sulphuric (VI) acid

b) Why is the gaseous mixture passed through concentrated KOH.
c) Write the equation for the reaction producing C and E
4. Describe how you would prepare crystals of sodium sulphate starting with 200 cm3 of2 M sodium hydroxide.
5. Using dots(.) and cross (X) diagrams show the bonding in the following;
a) Phosphonium ion (PH/) ( P=15,H=l) 
b) Compound formed between element A and B given the atomic numbers of

(lmk) 
(lmk) 
(lmk) 
(3mks) 

(lmk) 

(A= ll,8 = 8) (lmk) 
6. A sample of hydrogen chloride was dissolved in water to make 250 cm3 of a solution. 25cm3 of the solution required 1 M

sodium hydroxide for complete neutralization. Determine the mass of hydrogen chloride gas dissolved to make 250 cm 3 of
solution (H = 1 ,Cl = 35.5) (3mks) 
Draw the structures of the following compounds. (2mks) 

i) Ethylbutanoate
ii) 3-ethyl - 3 - methyl hexane
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Chemistry 233/1,2&3 
iii) The structure below represents a portion of a polymer.

H H H H 
I I I I 
c-c-c-c

@ J @_J 
Draw the structure of the monomer and name it. ( I mk) 

7. The apparatus below was set up to show the catalytic oxidation of ammonia. Study it and answer the questions that follow.

Red hot 
platinum coil 

Glass rod 

Concentrated 
ammonia solution 

a) State and explain two observations made in the above experiment. (2mks) 
b) Write the equation for the reaction that took place during oxidation of ammonia. ( I mk) 
c) Write the formula of the complex ion formed when excess ammonia gas is passed through a solution containing Zn2+

. 

(lmk) 
8. The molecular mass of water is 18 and that of hydrogen sulphide is 34. Boiling point of water is l00°C and that of hydrogen

sulphide is -61 °C .  Explain the difference in the boiling point for the two compounds. (2mks) 
9. When 0.11 mole of a certain hydrocarbon was burnt in oxygen,19.36 g of carbon(IV) and 5.94 g of water were formed.

Determine the molecular formula of the hydrocarbon.
(C =12,O=16,H= I) (3mks) 

I 0. The diagrams below were used to investigate the effect of Sulphur (IV) oxide. 

��71 �--71 
Red fresh flower Red dry flower 

State and explain the observations made in diagrams (I) and (11) (3mks) 
11. In the equation below identify the reagent that act as an acid and give a reason. (2mks) 

H2O(l) + H2O2(aq) ------> H3O\aq) + HO2(aq) 
13. A fixed mass of gas has a volume of 150 cm3 at 25 °C and 650 mm Hg. Calculate the temperature at which the gas will have a

volume of75 cm3 and a pressure of700 mmHg. (3mks)
14. Below is a formula of a cleansing agent obtained from alkylcarboxylic acid HJ(CH2)15COONa. Would it be possible to use

this cleansing agent to wash clothes containing a dissolved bleaching powder, calcium hypochlorite (CaOClz)? (2mks)
15. In preparation of bleaching agent excess chlorine gas was bubbled into 15 litres of cold 2 M sodium hydroxide.
a) Write an equation for the reaction between chlorine gas and cold dilute sodium hydroxide. (lmk) 
b) Calculate the mass in kilograms of the bleaching agent formed. (2mks) 
16. Study the information in the table below and answer the questions that follow (The letters do not represent the actual symbols

of the elements)
Ionization Energy kJ/Mole 

Element Electronic confie:uration 1
st 

ionization enere:v z
nd 

ionization enere:v 

A 2.2 900 1800 
B 2.8.2 736 1450 
C 2.8.8.2 590 1150 

a) What is ionization energy (lmk) 
b) Explain why the 2nd ionization energy is higher than the 1st ionization energy. (lmk) 
17. An element K has relative atomic mass of 40.2. It has two isotopes of masses 39 and 42. Calculate the relative abundance of

each isotope. (3mks) 
The equation below represents the contact process for the manufacture of Sulphuric (VI) acid. 

2SO2cgJ + O2cgJ - 2SO3(gl fl H = -197 Kj/mol 
Suggest two changes that can improve the yield of SO3 (2mks) 

18. In a experiment involving the reaction between magnesium and 1 M HCI, the volume ( cm3
) of hydrogen gas produced after t

(seconds) was measured. The experiment was repeated using the same amount of magnesium reacting with 2 M HCI. On the
axis below draw and label the two curves that would be obtained from the two experiments. (2mks)
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Volume ( cm3
) 

Time (sec) 

19. A radio isotope X decays by emitting two alpha (a) particles and one beta (�) particle to form 2 i1Bi.
a) What is the atomic number ofX.
b) After 112 days 1 / 16 of the mass of X remained. Determine the half-life of X. (2mks)
20. Use the equations below to answer questions that follow.

K\
gJ+ ci-C

g
l KClcsJ H 1 = -70kJ/mol 

KClcsJ K\av + CrcaqJ H2 = + I 5kJ/mol 
a) What name is given to H 1 

b) Calculate the heat change for the process

H20 
K\

gJ + Crc
g
l ------

21. Use the diagram below to answer the questions that follow.

Lead (11) o><ide 

Excess hydrogen 
burning 

Chemistry 233/1,2&3 

(lmk) 

(lmk) 
(2mks) 

a) After the experiment has been running for some time, record two major observations made in the tube. (2mks) 
b) Write an equation for the reaction that takes place in the dish containing lead (11) oxide. ( I mk) 
22. A piece of burning Sulphur was lowered into a gas jar filled with oxygen and containing aqueous litmus solution as shown.

O,cygen gas 

Gas Jar 

Burning sulphur 

Litmus solution 

a) State two observations made during the experiment. (2mks) 
b) Write an equation for the burning of Sulphur in air. (1 mk) 
23. A solution containing 9.2 g Of solute A in 30 cm3 of water. When cooled, crystals begin to appear at 25°C .  Calculate the

solubility of solute A at 25 °C. (2mks) 
24. The chromatogram below shows the constituents of flower extract using an organic solvent.

Red 

Yellow 

Blue 

a) Describe how you would obtain a solid sample of the red pigment.
b) State one property that makes the red pigmet move the furthest.
25. a) Name two ores of iron.

b) Give the name of the suitable method used in extracting iron from the ore.

(2mks) 
(lmk) 
(2mks) 
(lmk) 
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Chemistry 233/1,2&3 
c) Name one impurity present in pig iron and state one effect of the impurity in the physical property of the physical

properties of iron. (2mks) 
26. Give a reason for the following safety precautions in the laboratory. (lmk) 

a) Why water should not be poured directly to concentrated sulphuric(Vl)acid during dilution.
b) Why sodium metal should not be handled with bare hands.

27. Catalytic converters found in car exhaust system converts pollutant gases to relatively harmless gases.
a) Name two pollutant gases and the harmless gases they are converted to. (2mks) 

28. Use the diagram below to answer the questions that follow.

·�· Zinc
p 

t . s np 

f;aa 
V V \-- Copper strip

a) In which set - up will the iron - nail rust? Explain
29. A group of students dissolved 20cm3 of2M HCl in water and methylbenzene respectively.

The resulting solutions were shaken thoroughly and used for reactions with various reagents.
(a) Fill the table below with the correct observations that were made during the experiment.

(2 mks) 

Reagent Solution of hydrogen chloride in water Solution of hydrogen chloride in 
methylbenzene 

(i) Methyl orange ( ½mk) ( ½mk )  
(ii) Anhydrous sodium ( ½mk) ( ½mk) 

carbonate 
(ii) Explain the difference in the observations made for the two solutions. (1 mk) 
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KASSU JI ONT EXAMINATION 

233/2 

CHEMISTRY 

Paper 2 

JUNE/JULY 2017 

Time: 2 hours 

Chemistry 233/1,2&3 

I. The table below gives several samples of mixtures. Study the table and answer the questions that follow

Mixture 1 components Mixture 2 components Mixture 3 components Mixture 4 components 

Magnesium Sulphate Water Silver Chloride Iron (111) Chloride 

Water Magnesium Sulphate Lead Chloride Iron (111) Oxide 

Silver Chloride Magnesium Nitrate water -

a). state one way in which the composition of a mixture differs from that of a compound ( I mk) 

b) Describe how Mixture 1 and Mixture 2 can be separated into its components

i) Mixture 1 (2mks) 

ii) Mixture 2 (2mks) 

c ). State the main property that makes components of Mixture 3 separable ( I mk) 

d). Draw a well labeled diagram of a simple laboratory set up which can be used to separate the components of Mixture 4 

(2mks) 

e ). The chart below gives a summary of steps which can be used to separate the components of mixture 3. Study it and answer 

the questions that follow 

2. 
Identify the processes labeled 1,2,3,4 (2 marks) 

Ethan dioic acid can be used in the laboratory preparation of Carbon (II) Oxide. 

a). Name the other reagent and the condition required for the production of Carbon (II) Oxide in this process. 

i) Name ofreagent (lmark) 

ii) Condition (lmark) 

b) The volume of gas produced reduces when the gas is passed through an aqueous solution of Potassium hydroxide

i) Explain why the volume reduces ( I mk) 

ii) What will be the total volume of carbon (II) Oxide produced if 0.6moles of Ethan dioic acid is used in the reaction (all
volumes measured at s.t.p, molar gas volume = 22.4dm3

) (2mks) 

iii). State two reasons as to why Carbon (11) Oxide is not easy to detect ( I mk) 

c ). Using dots (•) and crosses (x) to represent electrons, show how bonding occurs between Carbon and Oxygen in Carbon (II) 

Oxide (lmk) 

d). i). Carbon (II) Oxide can be converted into Carbon (IV) Oxide, state one observation made when Carbon (II) Oxide is 
being converted to Carbon (IV) Oxide (lmk) 

ii). What is the role of carbon (IV) Oxide in the Solvay process (lmk) 

iii). Besides Carbon (IV) Oxide, name another gaseous substance that is used in the Solvay process (lmk) 

e ). Sodium Carbonate is extracted from Trona which is a double salt with the formula 

3. 

Na2CO3.NaHCO3.2H2O 
i). write down a balanced equation to show how Sodium Carbonate is obtained from trona 

ii). State why trona is classified as a double salt 
a). A compound D of molar mass 88 was found to have the following composition by mass. 

(lmk) 

(lmk) 

Carbon = 54.54 %, Hydrogen =9.09 % and the rest was Oxygen. Find the molecular formula of the compound. 

(3mks) 

b ). Draw the structural formula of compound D ( lmk) 
c ). Describe how compound D can be used to distinguish between Calcium Carbonate and Calcium Sulphate ( I mk) 

d). i). Name and give the molecular formula of the next member of the homologous series to which compound D belongs 
(2mks) 

e). Compound D reacted with another compound with the formula NH2CONH2• 

i). Name two by-products of the reaction 
ii). Draw the structural formula of the organic compound formed 

(2mks) 
(lmk) 
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Chemistry 233/1,2&3 
f). About 5 cm·' of compound D was added into a boiling tube containing a mixture of distilled water and pentane. The mixture 

was shaken and then allowed to stand for about 2 hours. The figure below represents the set up at the end of the 2 hours. 

RegionB [ 

R,i,,A [ 

Pentane 

The pH of the liquid obtained from region Bat the end of the experiment was found to be 7.0. Explain this observation 
(2mks) 

4. Zinc metal can be extracted from its ores by reduction using carbon or through electrolytic process.
a). Apart from Zinc blende, name another ore from which Zinc metal is extracted (lmk) 
b ). In the electrolytic process, an electric current is passed through a series of cells containing aqueous solution of pure Zinc 

Sulphate. The figure below represents one of the cells used in the electrolytic process 

__ _____,: I I If-------� 

Lead ------,I 11------Aluminimn 

_ - - - - - - - - :....:----- aqueous 

- =-� � _=:_---:-= - � Zinc Sulphate solu!:ion 

-- -----�-.....-- ______ _

i). Write down a balanced equation of reaction that takes place at the: 
Anode (lmk) 
Cathode (lmk) 

ii). Name one major by-product of this electrolytic process (lmk) 
iii). A current of 15 Amperes was passed through the cell for 24 hours and 16 minutes. Calculate the moles of the product at the 

cathode (I F=96500C) (2mks) 
iv). State one environmental effect which can be associated with the extraction of Zinc from its ores ( I mk) 
c). The equation given below represents a redox reaction involving elements X and Y. 

2+ 2+ 
Y (aqJ + X Csl -----> Ycsl + X (aq) 

i). With a reason, identify the reduced species 
ii). Write down the cell representation for the cell that will formed between the two elements X and Y 
iii). Draw an electrochemical cell involving the half cell of element X and the half cell of Hydrogen 
d). The reaction between Chlorine and aqueous Potassium Iodide can be resented as shown by the equation below 

Cb (g) + 2KI (aq) -----> 2KC1 (aq) + l2(s) 

(lmk) 
(lmk) 
(2mks) 

i). Explain why formation oflodine is described as an Oxidation process (lmk) 
5. The figure below represents trends of some properties of period three elements. Study it answer the questions that follow.

1 
.s 

1 
� 

Na Mg Al Si 

:Elements 

p s Cl 

a). Explain the trends shown by the atomic numbers and the atomic radii 

atomic: Nmnbn-

Ar 
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Chemistry 233/1,2&3 

MOKASA 
233/2 

CHEMISTRY 

PAPER2 

2017 

TIME: 2 HOURS 

1. Use the grid below to answer the questions that follow. Letters do not represent the actual symbol of the elements.

I 
J 

a) What family name is given to elements G and H?
b) State and explain the difference in reactivity between.

i) I and J
ii) N and P

c) How does atomic radius of K compare to that of L? Explain.

M 

d) Explain the trend in melting points down the group of elements to which I and J belong.
e) Write down an equation for the reaction between K and P. (1 mark) 

N 

t) Give one use of element Q. ( I mark) 
i) Write down the electronic arrangement of a stable ion of H. ( I mark) 

0 
p 

2. The set-up below was used during the electrolysis of aqueous magnesium sulphate using inert electrodes.

1or1H1 
11-- - -_, l I ,-.-1 I 

- -- ----

- - ---- - -

��-·�t---�--------1 -I� �I 

: :�=:
=

-t:=:::'.::: : : -Aqueous - - --- ________ _ _ _
Magnesiu,_n ___ -:-____ ------ -:-:-:-: - ·- ______ --
suiphatc 

(1 mark) 

(1 ½ marks) 
(1 ½ marks) 
(2 marks) 
(2 marks) 

i) Name a suitable pair of electrodes for this experiment. ( I mark) 
ii) Identify the anions and cations in the solution. (2 marks) 
iii) On the diagram label the cathode. (I mark) 
iv) Write an equation for the reaction that took place at the cathode. ( I mark) 
v) Explain the change that occurred to the concentration of magnesium sulphate solution during the experiment. (2 marks)
vi) During the electrolysis, a current of2 amperes was passed through the solution for 4 hours. Calculate the volume of the gas

produced at the cathode.
(1 Faraday= 96500 coulombs and molar volume of a gas at room temperature is 24000cm3). (2 marks) 

vii) One of the uses of electrolysis is electroplating.
Give two reasons why electroplating is necessary. (1 mark) 

b) The diagram below is a cross- section of a dry cell. Study it and answer the questions that follow.

carbon rod 

powdered carbon and 
manganese(iv) oxid'! 

Brass c:ip 

Ammonium 
chloride and zinc: 
Chloridepasrc 

Zinc c:111

i) On the diagram, show with a(+) sign the positive terminal
ii) Write the equation for the reaction in which electrons are produced.
iii) Give one disadvantage of dry cells.

(1 mark) 
(1 mark) 

(1 mark) 

Page 1319 

for
 fre

e r
ev

isio
n p

as
t p

ap
ers

 vi
sit

: w
ww.fre

ek
cs

ep
as

tpa
pe

rs.
co

m



Chemistry 233/1,2&3 

3. The scheme below shows the industrial manufacture of sulphuric (VI) acid. Study it and answer the questions that follow.

so, 

PURIFIER 

DRIER 

CATALYTIC 

CHAMBER 

ABSORPTION 

H,O 

i) 
ii) 
iii) 
iv) 
(b) 

State two functions of the chamber A. (lmark) 

Explain why concentrated Sulphuric (VI) acid is used in the absorption chamber and not water. (I mark) 

Write the equation for the reaction that takes place at the absorption chamber (I mark) 

Name two catalysts that can be used in the catalytic chamber. (I mark) 

Sulphuric (VI) acid is used in making fertilizers. What volume of ammonia gas will be required to make 25kg of ammonium 
sulphate? (N= l4,H= l.O S = 32, 0 = 16.0 Molar gas volume at r.t.p = 24.0dm3) (2marks)

c) The equation below shows the oxidation of Sulphur (IV) oxide to Sulphur (VI) oxide in the contact process.
2S02cgl + 02(g l ---+ 2S03(gJ LiH = -196kJ/mor 

i) State and explain the effect on the yield of Sulphur (IV) oxide when.
a) the temperature increased.
b) the amount of oxygen is increased.
4. Study the following table and then use it to answer the questions that follow.

Hydrocarbon Boiling point (k) 

CH4 

C2H6 
C3Hs 
C4H10 
CsH12 

C5H14 

a) These organic compounds belong to the same homologous series.
i) What is meant by the term homologous series?
ii) To which homologous series do the above hydrocarbons belong?
iii) Select one hydrocarbon that would be a liquid at room temperature .
iv) Compare the boiling point ofCH4 and C6H14 ? Explain your answer
v) Give one chemical test to distinguish between C2H6 and C2H4 

b) Study the scheme below and answer the questions that follow.
-------

1 C2lHI.sCOONa

112 
184 
231 
273 
309 
342 

St,epIV 

Complet,e 

,combust "om Step II 

I CH2 = CHCI

(i) Name the reagents used in
Step I
Step II

St,ep III 

ii) Write an equation for the complete combustion ofCH=CH
iii) Explain one disadvantage of the continued use of items made from the compound formed in Step III

(1
11

2 marks)

(1 1

2marks)

(I mark) 

(I mark) 

(I mark) 

(2marks) 

(2marks) 

( 11

2 Mark)
( 11

2 Mark)

(I Mark) 
(1 Mark) 
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Chemistry 233/1,2&3 
5. Study the flow diagram below and answer the questions that follow:-

6. 

� 
� 

81 &trdl'ysics; 

Ml 

Air 

S'tep2 

Ammo:n.ica 

Step4 

Rh.od'i wm\/'Pil atri rurm TemJ)Br.atru:re SOO:IC 

Step" 

N'itroge,n (IV} OJC!id'.e, 

N'itric Aoidl 

Step7 

Amrno:n.i u:m N'itr.atre 

(i) Describe how nitrogen is obtained from air
(ii) Name the element M
(iii) Why is it necessary to use excess air in step 4
(iii) Write an equation for the reaction in step 7
(iv) State two uses of ammonia gas
(c) State and explain the observations made ifa sample of sulphur is heated in concentrated Nitric(V) Acid
a). State Hess' law of constant heat summation
b) Use the information below to answer the questions that follow:

H2cgJ + ½ 02(gl -----> H20(1) �H 1
= -286kJmor 1 

Cc,J + 02(gl C02cgJ �H2
= -394kJmor 1 

2Cc,J + 3H2cgJ + ½ 02(gl...., C2H50Hoi �H3
= -277kJmor 1 

i) Write a balanced chemical equation for complete combustion of ethanol
ii) Draw an energy level diagram to using the heat of combustion of carbon, hydrogen and ethanol.
iii) Calculate the molar enthalpy of combustion of ethanol.

(3 marks) 
(1 Mark) 
(1 Mark 
(I Mark) 
(1 Mark) 

(2 Marks) 
(I mark) 

(lmark) 
(I mark) 

(2marks) 

b) Given the following bond energies. Use it to answer questions below.

7 

Bonds Bond energies 

C -C (347kJ moi-1) 

C-H (413k:J moi-1) 

C = C (612kJ moi-1) 

H-H (435.9k:J mol-1) 

Calculate enthalpy of formation of ethane from its constituent elements. (2 marks) 

a) A student was provided with an ore suspected to contain Fe2+ ions, describe an experiment to show how the student can
confirm the presence of Fe2+ ions in the ore. (2 marks)
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Chemistry 233/1,2&3 
(i) Cations _________________ _
(ii) Anions _________________ _

26. Below is a structure of Aluminium Chloride.
Cl Cl Cl 

�!/
�

!/

A----

C Cl 

i) Identify the bonds labelled A and B.
ii) When aluminium Chloride is dissolved in water, the resultant solution has a pH of 3. Explain.

27. A sample of a polymer has the following structure.
H H H 

I I I 
C C C 
I I I 
H Cl H 

H 
I 
C 
I 
Cl 

H 
I 
C 
I 
H 

H 
I 
C 
I 
Cl 

(lmk) 
(lmk) 

(2mks) 
(2mks) 

a) Name the polymer above. (lmk) 
b) The polymer is found to have a molecular mass of 5050g. Determine the number of monomers in the polymer.

(H=I, Cl=35.5, C=l2) (2mks) 
28. Ammonia gas was passed into water as shown below.

l

A

�

� 

(a) Explain why the pH of solution is above 7.
(b) What is the use of inverted funnel?

(lmk) 
(lmk) 
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NYERICENTRAL 

CHEMISTRY 233/2 

FORM4 

PAPER2 

Chemistry 233/1,2&3 

1. (a) The grid given below represents part of the periodic table. Study it and answer the questions that follow. (The letters do

not represent the actual symbols of elements)

(i) Giving reasons, select the element which is
I. Most reactive non metal
IL Most reactive metal
(ii) How does reactivity of A compare with that ofB. Explain
(iii) Explain why the atomic radius of K is smaller than that of G.
(iv) An element W forms ion w2

-, if w is in period 3, indicate the position of w on the grid.
v) Write the formula of the compound formed when C reacts with G.
b) Study the information in the table below and answer the questions that follow.

Substance M.P(0C) B.P(0C) Electrical conductivity 

In solid state In molten state In molten state 
p 714 Does not conduct Conducts Conducts 

Q -95 Does not conduct Conducts Conducts 
R 1083 Conducts Conducts Conducts 
s -101 Does not conduct Does not Conducts Does not conduct 
u -23 77 Does not conduct Does not conduct 
V -219 -183 Does not Conduct Does not Conduct 
w 1560 2600 Does not Conduct Does not Conduct 

(2mks) 
(2mks) 
(lmk) 
(lmk) 
(lmk) 
(lmk) 

Solubility in 
water 

Very Soluble 
Insoluble 
Insoluble 
Very soluble 
Soluble 
Insoluble 
Insoluble 

(i) Name two substances which are gaseous at room temperature. (lmk) 
(ii) Select the substance that could be dissolved in water and be separated from the solution by Fractional distillation.

(lmk) 
(iii) Which substance could be an electrolyte? (lmk) 
(iv) Element Uhas low M.P and B.P whereas W has high M.P and B.P. Explain .(2mks) 
2. The set-up below was used to prepare dry hydrogen chloride gas and investigate its effect on heated Iron fillings.

a) (i) Name substance L.
(ii) Name liquid M.

b) 

(iii) What will be observed in tube B (lmk)
(iv) Write an equation for the reaction that occurs in tube B.
Explain the following observations:

(lmk) 
(lmk) 

(lmk) 

(i) A while precipitate is formed when hydrogen chloride is passed through aqueous silver nitrate. (lmk) 
(lmk) 

State 2 uses of hydrochloric acid. 
(ii) Hydrogen chloride gas fumes in ammonia gas.
(iii) Hydrogen Chloride gas when dissolved in water forms hydrochloric acid.

(2mks) 
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Chemistry 233/1,2&3 

c) The diagram below is a representation of an industrial process for the manufacturer of a bleaching powder.

Substance Q 

Chlorine gas Bleaching powder 

(i) Name substance Q. ( I mk) 
(ii) Why does the bleaching powder smell chlorine when exposed to air. ( I mk) 
(iii) State two uses of the bleaching powder. (2mks) 
3. A piece of Marble clip (calcium Carbonate ) is put in a beaker containing excess of dilute hydrochloric acid which is placed

on a reading balance. The mass of the beaker and the contents is recorded every two minutes as shown in the table.
Time (min) 0 2 4 6 8 10 12 
Mass (g) 126.4 126.3 126.2 126.10 126.0 126.0 126.0 

(a) Why is there a continuous loss of mass of the reaction mixture? (lmk) 
(b) Write an equation for the reaction taking place. (lmk) 
(c) State two different ways by which the reaction could have been made more rapid. (2mks) 
d) Why does the mass remains constant after 8 minutes. ( I mk) 
e) State the observation that would be made if a few drops of silver nitrate solution was added to I cm3 of the resulting solution

followed by Ammonia solution. (2mks) 
t) State one environmental effects that excess carbon (IV) Oxide in the air causes. ( I mk) 
g) State two uses of Carbon (IV) Oxide. (2mks) 
4. Study the flow chart below and use it to answer the questions that follow.

a) Write the name of the processes shown: I,IV,III
b) Write the equation leading to the formation ofM and N.
c) State the type of reaction in step V
d) Write down the name of compound E.
e) Give the name and structural formula of compound F.
t) Write the equation leaching to the formation of compound F.
g) Name Compound
(i) w

(ii) p

E 

5. The diagram below shows a set-up used to determine the standard electrode potential (E0) of zinc

(i) I. Label parts A and B.
II Identify substance C.

lMH\,q) 
lons 
solutions 

A 

B 

-
_-_ , � 

Zinc electrode 

(lmk) 
(lmk) 
(lmk) 
(2mks) 
(lmk) 

(lmk) 
(lmk) 

(2 marks) 
(lmk) 

Page 1332 

for
 fre

e r
ev

isio
n p

as
t p

ap
ers

 vi
sit

: w
ww.fre

ek
cs

ep
as

tpa
pe

rs.
co

m



(ii) Write the equations of the reactions that take place at the electrodes.
Anode:
Cathode

b) Study the standard electrode potentials given below and answer the questions that follow.
The letters do not represent the actual symbols of the elements.

/ H'alfreactions . - -- = I s,�,OOe """"'''"' V -- -- -1 
P (•sl + e- � P,,i -2.92 -- --- -- ----j 
R

14 
3 -------.-:::::i i 

s2·<�,��:e�- := �: . �� :: 
I T,..(aql +2e- � T(,) +0.34 

I V'(,q, + c- � v,,, +0.80 

Lw2(gj+2e ___...,_ 2W-(,q) _J +l.36 
. . 

--- -----------
(i) Which reducing agent.

I Strongest reducing agent. Explain
II Strongest oxidizing agent. Explain

Chemistry 233/1,2&3 
(2mks) 

(lmk) 
(lmk) 

c) During electrolysis ofan aqueous solution ofa slat of metal Q, a current of2.0A was passed for 32 minutes and 10 seconds.
The mass of metal Q deposited was 2.24g. (I Faraday

=96500c, RAM ofQ= l 12)

(i) Calculate the quantity of electricity passed. (2mks) 
(ii) Calculate the charge on the ion of metal Q. (2mks) 
6. The flow chart below represents the extraction of zinc from its ore and by-product used in the manufacture of sulphuric (VI)

acid. Study it and use it to answer the questions that follow.

(a) 
(i) 
(ii) 
b) 
c) 
d) 

Name:-
The suitable zinc ore used. 
The main impurity in the ore. 
Describe how zinc ore is concentrated. 

Write an equation for the reaction taking place in the roasting furnace. 
Describe what happens in the reduction chamber. 

e) Identify substances W,M
f) 
g) 
h) 
7. 

Write the equation for the reaction that occurs in chamber N. 
Explain why sulphur (VI) Oxide is not dissolved directly in water. 
Explain the danger caused by this process to the environment. 

A student assembled apparatus as shown below to prepare Sulphur (IV) oxide gas in the laboratory. 
questions that follow. 

(lmk) 
(lmk) 
(2mks) 
(lmk) 
(2mks) 
(2marks) 
(lmk) 
(lmk) 
(2mks) 

Study it and answer the 

(i) Complete the diagram to show how dry Sulphur (IV) Oxide can be collected. (2mks) 
(ii) By use of a chemical equation, explain why fused calcium oxide is not a suitable drying agent for Sulphur (IV) Oxide gas.

(2mks) 
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