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Candidates should check to ensure that all pages are printed as indicated and no questions are missin
An element K has atomic number 20 while element M has atomic number 8.
Write the electronic configuration for K and M

Molten Lead (I1) bromide is electrolyzed using carbon electrodes. Write the half equations of the reactions
that occur at the anode and the cathode.

Three metal oxides XO, YO, and ZO are heated with powdered metal Y. Hot powdered Y will remove
oxygen from XO but not from ZO. Arrange the metals in order of reactivity, starting with the most reactive.

Some sodium chloride was found to be contaminated with copper (1) oxide. Describe how a sample of
sodium chloride can be separated from the mixture. 2marks

Hot platinum wire was lowered into a flask containing concentrated ammonia solution as shown below.

}——— Glass rod
Hot platinum wire

Concentrated Ammonia Solution
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State and explain the observations made. 3marks

7. The set up below represents the apparatus that may be used to separate a mixture of two miscible liquids
C and D whose boiling points are 80°C and 110°C.

Thermometer

Water out

—
t—Test Tuhe

Cold water

8. Draw adot (.) and cross (x) diagram to show bonding in carbon (II) oxide. 2marks
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At ondiin
Mitrate

Coloutless

Ice cold water
9. Ammonium nitrate was gently heated and the products collected as shown in the diagram.

a) ldentify:
i. Colourless liquid H

10. Air was passed through several reagents as shown in the flow chart below.

Escaping gases

1

Concentrated Excess heated Excess heated
KOH solution copper turnings magnesium powder

a) What is the purpose of concentrated potassium hydroxide solution?
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Write an equation for the reaction which takes place in the chamber with magnesium powder.

. Name the following substances.

CH, CH CH3 CH3

. Study the information in the table below and answer the questions that follow. The letters do not represent
the actual symbols of the elements.

Substance Solubility in water Electrical conductivity

Solid Molten

Insoluble Good Good

Soluble Poor Good

C Insoluble Poor Poor
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Which of the substances is highly likely to be sodium chloride? Explain

14. Laboratory results showed the composition of a compound to be 58.81% barium, 13.72%, sulphur and
27.47% Oxygen. Calculate the empirical formula of the compound. Ba=137, S =32, O = 16. 2marks

15. The diagram below shows a wooden splint that was placed horizontally across the middle part of a non-
luminous flame.

Unburnt part

/

Charred black
a) Explain the observation made 2marks
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16. 200cm® of oxygen gas took 60 seconds to diffuse through a porous plug. Determine the time taken by
300cm? of sulphur (1V) oxide to diffuse through the same plug under the same conditions.
(0=16, S =32) 3marks

17. Explain why?
Both methane and diamond are covalently bonded. Methane is a gas but diamond is a solid with very

high melting point.

18. Explain giving reasons why?
a) Sulphuric acid is not used with marble in the preparation of carbon (IV) oxide

19. A gas occupies 4dm® at -23°C and 152 mmHg. At what pressure will its volume be halved, if the
temperature then is 227°C.? 2marks

20. a) Sodium, Magnesium and Aluminium are elements in the periodic table. Explain why aluminium has a
higher melting and boiling point than sodium and magnesium. 2marks
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b) The ionization energy of an atom is strongly influenced by three atomic parameters. State two of these
parameters.

21. 15cm?® of a solution containing 2.88g/dm?® of an alkali XOH completely reacts with 20cm? of 0.045M
sulphuric acid. Calculate the molarity and relative atomic mass of X present in the alkali. 3marks

22. Describe how a solid sample of calcium sulphate can be prepared using the following reagents; dilute nitric
(v)acid, dilute sulphuric (vi) acid and solid calcium carbonate

23. Crude oil is the main source of organic compounds such as hydrocarbons. The hydrocarbons in the crude
oil have to be separated.
a) Name two important hydrocarbons obtained from crude oil. 2marks

24. A hydrocarbon Q was found to decolourise potassium manganate (vii) solution. When two moles of Q
were burnt completely six moles of carbon (iv) oxide and six moles of water were formed.
a) Write the structural formula of Q.
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Name the homologous series to which Q belongs

. Dilute sulphuric acid was added to a compound X, of magnesium. The solid reacted with the acid to form
a colourless solution, Y and a colourless gas Z which formed a white precipitate when bubbled through
lime water.

Name:-
Compound X

. When dry hydrogen gas passed over heated Lead (1) oxide in combustion tube, a grey solid was formed.

Comhustion Lead (ii) oxide

tuhe /

Dry hydrogen =

gas E §

Identify the grey solid.

What is meant by the term allotrophy?
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1. The grid below shows part of the periodic table. Study it and answer the questions that follow. The

letters do not represent the true symbols of the elements.

A

2marks

Page 11 FOR MARKING SCHEMES AND CONFIDENTIALS TEXT OR CALL 0724351706




d) Write the chemical equation for the reaction between B and chlorine?

f) The oxides of B and D are separately dissolved in water. State the effect of each product on litmus paper.
2marks

g) 20cm?® of a solution of a hydroxide of I completely neutralizes 17.5cm?® of 0.5M sulphuric (VI) acid.

Calculate the concentration in moles/litre of solution of the hydroxide of | 3marks

2. The diagram below shows an experiment set-up to investigate a property of carbon (ii) oxide. Study it and
answer the
Combustion Carbon (i) oxide queStionS that
tab e
e T | follow.

Ehe flame of gasx
Copper( ii)
el %§_
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Name one condition that is missing in the set up that must be present if the experiment to proceed.

Name the reducing and oxidizing agent.
Reducing agent

a) Sulphur occurs naturally in two different forms called allotropes;
What are allotropes?

The two allotropes of sulphur are stable at different temperatures, as shown in the equation below.

Above 95.5°C

Rhombic sulphur —Monoclinic sulphur
Below 95.5°C
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Give a name to the temperature 95.5°C

b) Below is a flow chart diagram for the contact process for the manufacture of sulphuric (V1) acid.

Step 1

Z

Air

|

S0,

Dust
precipitation

50 14

Give the name of chambers labeled

Explain why gases are passed through ;

503 (g)

803 (g)

| — The dust precipitator and drying power

Write the balanced equations for the reactions in;

Concetrated
sulphuric
(VI) Acid

Page 14 FOR MARKING SCHEMES AND CONFIDENTIALS TEXT OR CALL 0724351706

Comverter

Step 2

1Y% mark

1Y% mark



c) Calculate the volume of sulphur (V1) oxide gas in litres that would be required to produce 178kg of Oleum
in step 3. (Molar gas volume at s.t.p.=22.4l, H=1, O=16, S=32)

4. a) The scheme below shows various reactions starting with ammonia. Study it and answer the questions that
follow.

Ammonia

L ) Oy
Compound Catalyst

J AT r-m 1
Nitric (v) acid STEP 11 Aqueous sodium
nitrate

Cu S 5 \STEP IlI

A

Solution Brown fumes

K

[ Ha)

Brown Solid L

List the raw materials used in the manufacturer of ammonia gas.

Write an equation for the reaction that occurs between ammonia and oxygen gas in the presence of a

catalyst.
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Identify the process is step 11?

(@) 1. Write the formula of compound J.

I1. Calculate the mass of compound J that would contain 14g of nitrogen. (N=14, O=16, H=1) (2marks)

b) Explain the advantage of using ammonium phosphate fertilizer over the other nitrogenous fertilizers.

5. Dry chlorine was collected using the set up below.

/VMoist blue litmus paper

|

a) Name a suitable drying agent for chlorine gas?

c) State the observations on the moist blue litmus paper.
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Chlorine gas was bubbled through distilled water. With aid of an equation show the formation of

chlorine water.

Write the formula of the compounds formed when chlorine gas reacts with warm dry phosphorous.

2marks

Chlorine gas is mixed with moist hydrogen sulphide gas, state and explain the observations 2marks

Give one use of chlorine gas.

1mark

Fractional distillation of air is used in the industrial manufacture of oxygen. The diagram below shows the

process.

Dust particles

1

A

Liquid S

B

|

Sodium Carbonate
solution

Nitrogen boiling <+—
point- 196°C

Argon boiling <€—
point -186°C

Oxygen boiling

point - 196°C

Fractional
distillation

— Substance T

Dry air

A 4

Compressor
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What processes are taking place in chamber A,B,M and D 2marks

(i) Liquid S

In the laboratory preparation of oxygen, manganese (iv) oxide and hydrogen peroxide are used. Write an
equation to show how oxygen gas is formed.

An investigation was carried out using the set-up below. Study it and answer the questions that follow.
R

-
r - ~

—— Water

i _ Anhydrous
—Nail T A [~ calcium N p——DBoiled water
) chloride - | Nail

State and explain what will happen in the three test-tubes R, S and T after seven days.
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7. Below is a scheme of some reactions of propanol. Study it and answer the questions that follow.

Polymerisation
Q ymes

v HB; 7

Step 11 “Conc. H>SOz
160°C

Propanol

CH3CH»CHs

CH3CH»CH,0OH

y

Step 111

CH3CH,CH.CL
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(a) State the reagents and conditions required to effect step |

(ii) Draw the structure of 1, 2 — dibromopropane
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1. Solution A is prepared by dissolving 6.3g of the organic acid H2C204.nH20 in water to make a litre of the
solution.
Solution B: 0.1M NaOH solution
Phenolphthalein indicator
Clamp and stand
Burette and pipette.

You are required to determine the value of n in the organic acid H2C>04. nH20
Procedure.
Fill the burette with solution A and adjust the volume to zero mark.

Add 2 to 3 drops of phenolphthalein indicator and titrate solution A against solution B until thecolour just
permanently changes. Record your results in the table below. Repeat the procedure two more times to
obtain concordant results.

a)

Titration

Final burette reading (cm?®)

Initial burette reading (cm®)

Volume of solution A used (cm?)

4marks
b) Calculate the average volume of solution A used. 1mark

¢) Calculate the moles of sodium hydroxide in the volume of solution B used.

d) Given that solution B - Sodium hydroxide and solution A organic acid react in the ration of 2:1,
calculate the number of moles of the organic acid —solution A used? 2marks
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e) Calculate the moles of organic acid solution A used per litre of solution 2marks

f) Calculate the relative formula masses of the organic acid solution A 3marks

g) Calculate the value of n in H.C204.nH20(H=1, C=12, O=16) 3marks

You are provided with CBI. Carry out the test below. Write your observation and inferences in the
spaces provided.
a) Using a clean spatula, heat about one third of the solid CBI in a non- luminous Bunsen burner flame.

Observation Inferences

1mark 1mark
b) Put a half spatula endful of CBI in a test tube. Heat gently and then strongly. Test for any gas produced
using litmus papers.

Observation Inferences

Imark 1Imark

¢) Put 2cm? of dilute hydrochloric acid into a test tube. Add ¥4 endful of CBI into the test tube.
Test for any gas procedure.

Observation Inferences

——————————————————————————————————————————————————————————————————————————
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2marks 2marks

3. You are provided with solid Q, carry out the test below. Record your observations and inferences in the
table. Identify any gas (es) evolved.

Place all the solid Q provided into boiling tube and add distilled water until the tube is ¥ full. Divide it
into five portions.

a) To the 1% portion add ammonia solution drop wise until excess.

Observation Inferences

1mark 1mark
b) (i) To the 2" portion add sodium hydroxide solution dropwise until in excess. Keep the resulting
mixture for the next test.

Observation Inferences

1mark

i) Warm the preserved mixture from b (i) above

Observation Inferences
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1mark 1mark

c) i) To the 3 portion add silver nitrate solution. Preserve the mixture for the next test.

Observation Inferences

Imark

i) To the preserved mixture in c (i) above add diluted nitric acid.

Observation Inferences

d) To the 4" portion add dilute Barium nitrate solution followed by dilute nitric acid.
Observation Inferences

Page 25 FOR MARKING SCHEMES AND CONFIDENTIALS TEXT OR CALL 0724351706




1mark

e) To the 5" portion add 2-3 drops of conc. Nitric acid.
Warm the mixture and allow to cool. Add sodium hydroxide solution dropwise until in excess.

Observation Inferences
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1. a) Give one example of laboratory apparatus made of ceramics.

b) State two reasons why some laboratory apparatus are made of ceramics. (2 marks)

. a) State Gay-Lussac’s law. (1 mark)

b) 10cm? of gaseous hydrocarbon was mixed with 90cm?® of oxygen and sparked. The resulting
volume at r.t.p was 70cm?® which was reduced by 30cm? on shaking with sodium hydroxide solution.
Determine the empirical formula of the hydrocarbon. (2 marks)

. The diagram below represents elements extracted from group one of the periodic table.

D

a) What is the general chemical family name of the above elements. (1 mark)

b) Arrange the elements in order of increasing reactivity. Explain. (2 marks)

Sulphur has both crystalline and non crystalline forms.

a) Name one crystalline and one non crystalline forms of sulphur. (2 marks)
(i) Crystalline

(i1) Non crystalline
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b) Which other element exhibit allotrophy?

5. The set up below shows an experiment used to investigate a certain aspect of gas law.

A ﬁ

NTT—— N—

V=1L V=0.25L
T= 298k T= 298k

a) State which gas law is being investigated.

b) Calculate the value of A. (2 marks)

6. When sodium sulphate was added to a portion of calcium chloride, a white precipitate was formed.
(i) Name the white precipitate. ( Imark)

(i) Write the ionic equation for the formation of the white precipitate.

(iii) State one use of the white precipitate.

7. The equation below illustrate how phenolphthalein indicator exists.
Hph «—— H%qg) + pPh @
(colourless 7
molecule) (Pink anion)

(i) State and explain the observations made when dilute sodium hydroxide is added to the solution above.
( 2marks)
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(it) Which principle explains the above reaction?

8. a) A radioactive substance gave an account of 240 counts per minute but after 6 hours the count rate was
30 counts per minute. Calculate the half life period of the substance. (2 marks)

b) State one use of radioactive isotopes in medicine.

9. Classify the following as either chemical or physical.

Process Type of change

a) Heating copper (1) sulphate crystals

b) Obtaining kerosene from crude oil.

¢) Souring of milk

(3 marks)

10. The PH values of some solutions labelled E to I are given below.
Use the information to answer the questions that follow.

PH 14.0 1.0

SOLUTION | E

a) ldentify the solution with the highest concentration of hydroxide ions.

b) Which solution can be used as a remedy for acid indigestion in the stomach?
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¢) Which solution would react most vigorously with magnesium ribbon?

11. The set up below shows an experiment where carbon (11) oxide gas was passed over heated copper (I1)
oxide gas was passed over heated copper (I1) oxide.

Copper (II) oxide

/
/] '/

Carbon (11) Oxide Ap

Heat

a) State and explain the observations made in the combustion tube during the experiment. ( 1mark)

b) Explain the precaution taken during this experiment.

c) Name another gas that can be used instead of carbon (11) oxide in this reaction. (1 mark)

12. The relative formula mass of a hydrocarbon is 58. Draw and name two possible structures of the
hydrocarbon. (¢=12.0, 0=16.0, H=1.0) (3 marks)

13. The set up below was used to prepare and collect hydrogen gas.

Hydrogen gas

I —
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Water

Calcium

a) (i) Write an equation for the reaction that produces hydrogen gas.

(if) Explain why hydrogen gas is collected over water.

14. ldentify the functional group in each of the following compounds.
(i) CHsCH2 C(CHs). CH CH;s

(i) CH3CH>COOH

(iii) CH3CH2CH,CH,OH

15. Study the following flow diagram and answer the questions that follow.

a) Write the molecular formula and the name of compound A.
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b) What type of reaction produces A and CgH14?

16. An oxide of element K has the formula K2Os.

a) Determine the oxidation number of K.

b) To which group of the periodic table does K belong?

17. The diagram below shows the bonding between Alluminium Chloride and ammonia.
TI
> Al

(Y2 mark)

( ¥ mark)

b) How many electrons are used in bonding in the molecule. ( 1 mark)

c) Using dots (.) and crosses (x) to represent electrons, show bonding in hydroxonium ion HzO".
(1 mark)

18. a) What is an electrolyte? (1 mark)
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b) State how the following substances conduct electricity.

(i) Molten sodium sodium chloride.

(it) Copper metal

19. During an experiment to prepare dry sample of sulphur (1) oxide gas, 50cm? of 2M hydrochloric acid
was heated with sodium sulphite. Determine the volume of the gas in cm? produced at r.t.p. ( molar gas
volume = 24dm?) ( 3 marks)

20. Starting with barium nitrate solution, describe how a pure sample of barium carbonate can be prepared
in the laboratory. ( 3 marks)

21. A compound whose general formula is M(OH)s reacts as shown by the equation.

M(OH)ss) + OH@y —> M(OH)s

M(OH)xy + 3H'@ —*> M@y + 3H0q

a) What name is given to compounds which behave like M(OH)s3 in the two reactions. (1 marks)
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b) Name two elements whose hydroxides behave like that of M. ( 2 marks)

22. RCOO-Na"and RC6H5SO3'Na™, represent two cleansing agents where R is along hydrocarbon chain.
a) Write the formulae of the salts that would be formed when each of these cleansing agents is added to
water containing calcium ions. (1 mark)

b) Explain how the solubilities of the two calcium salts in (a) above affect the cleansing properties of each
of the cleaning agents. (2 marks)

23. Give the name of a suitable method that can be used to extract potassium from its ore. Explain your
answer. (2 marks)

24. With reference to its atomic number of one, explain why hydrogen can be placed in either group 1 or
VII of the periodic table. (2 marks)

25. A compound has an empirical formula, CzHsO and a relative formular mass of 116.
a) Determine its molecular formula. (H=1.0, C= 12.0, 0=16.0) (2 marks)
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b) Calculate the percentage composition of carbon by mass in the compound.

26. The curves below represent the variation of temperature with time when pure and impure samples of a
solid were heated separately.

Temperature

Time
Which curve shows the variation in temperature for the pure solid? Explain. (2 marks)

27. The table below gives the distances between atoms (bond lengths) in halogens molecules and the
energies required to break the bonds (bond energies) between the atoms.

Molecules | Bond length (nm) | Bond energy (kjmol™)

CI-Cl 0.20 240
Br-Br 0.23 195
-1 0.26 150
At - At 0.29
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(i) Predict the energy required to break the At - At bond.

(i) What is the relationship between bond length and bond energy for the halogen molecules?
( 1 mark)

28. When 34.8g of hydrated sodium carbonate (Na2COs.xH20) were heated to a constant mass, 15.9 g of
anhydrous sodium carbonate were obtained. Calculate the value of x in the hydrated carbonate. (Na=23.0,
0=16.0,C=12.0,H =1.0) (3 marks)

29. Study the energy level diagram below and answer the questions that follow.
A

Products

Reactants I AHp,

Reaction Co-ordinate

a) Give the name of AHAa.

b) How can A Hg be reduced? Give a reason. (2 marks)
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1. i) What is ionization energy
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i) Why is the second ionization energy usually higher than the first ionization energy ~ (1mk?)

b) Study the periodic table below showing selected elements denoted by letters A,C,E,G,W,N and Y. the
symbols do not represent actual symbols of the elements.

i) Compare the melting points of elements M and N. Explain your answer

i) Which element is the strongest reducing agent? Explain

iii) Compare the ionic radii of elements Wand C. Explain

iv) The chloride of element W vapourises easily while its oxide has a higher melting point. Explain
difference (Imk)

V) Select two elements that would react most explosively with each other

vi) State one use of the element Y.
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vi) Write an equation to show the action of heat on the nitrate of element M

(viii) when three litres of chlorine gas were completely reacted with element W, 11.1206g of the product
were formed. Determine the relative atomic mass of element W. ( Relative atomic mass of chlorine = 35.5,
Molar gas volume at r.t.p = 24 litres. (3 marks)

2. a) An aqueous solution of magnesium nitrate was electrolyzed using platinum electrodes as shown in the
diagrams below

Gas R Gas P

Syringe A =2 Syringe B

caectrode M

Electrode L

Dilute magne simn nitrate
solution

D.C Supply

The volume of gases collected in syringes A and B were 2 cm®and 4cm? respectively.

i) Write the equation for the reaction taking place at the electrode L.

(i) Comment on the effect of the experiment on the PH of the solution.
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b) 0.261g of metal T was deposited by electrolysis when a current of 0.6 amperes was passed through an
electrolyte containing ions of T for 30 minutes. (T=70, 1 faraday = 96500 coulombs)

(i) Calculate the number of moles of electrons passed through the electrolyte. ( 2 marks)

(ii) Determine the value of x in the metallic ion T*".

c) The following are some standard electrode potentials for given elements. The letters do not represent
actual symbols of elements.

Half - reaction E% (v)
A2+ (aq) + 26 '028

B+(aq) + e + 168

D2+(aq) + 26 '040

E2+(aq) + 29 + 085

GZ+ (aq) + 26 ‘238

+0.80

(i) Identify the strongest oxidizing element

(ii) Write down the cell representation for the cell that would have the highest voltage when two half- cells
are combined. (1 mark)

(iii) Calculate the e.m.f of the cell represented in (ii) above.
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d) Electroplating is one of the methods used to prevent rusting. By use of a well labelled diagram, briefly
outline a method that may be used to electroplate an iron spoon with silver. ( 3 marks)

3. In an experiment to determine the heat of combustion of methanol, CH3OH student used asset-up like the
one shown in the diagram below. Study it and answer the questions that follow

thermometer

water
Wire gauze

During the experiment the data given below was recorded.
Volume of water = 500cm?®

Initial temperature of water = 20°C

Final temperature of water = 27°C

Final mass of Lamp+ Mass of methanol = 22.11g

Initial mass of Lamp+Mass of methanol = 22.98g

Density of water = 1g/cm™,

Specific heat capacity = 4.2Jg2k?

a) Write equation for the combustion of methanol

Calculate the;

(i) The number of moles of methanol used in the experiment

(ii) Heat changes in this experiment.
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(iii) The heat of combustion per mole of methanol. (C =12, H=1, O = 16) (1% marks)

(iv) Explain why the value of the molar heat of combustion for methanol obtained in this experiment is
different from the theoretical value. ( 1 mark)

(v) On the axis below draw an energy level diagram for the combustion of methanol. (1% marks)

Reaction path

4. a) Inan experiment, a student measured the amount of carbon ( 1) Oxide produced when excess 1M
hydrochloric acid was reacted with marble chips. The results obtained at room temperature and pressures
are shown on the table below.

Time (mins) Volume of CO; (cm?®)
0 0
0.5 20
1.0 32
2.0 52
5.0 86
7.5
10.0
12.0
14.0
16.0
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(i) on the grid provided, plot a graph of volume of carbon ((IV) oxide gas against time. (3 marks)

(if) On the same graph, sketch a graph for an experiment using 2M hydrochloric acid instead of 1 M
hydrochloric acid. (1 mark)

(ii1) From the graph, determine the time at which half of the original amount of marble chips will have
reacted. (1 mark)

b) Write down the equation for the reaction in the experiment.

c) Calculate;

(i) The maximum number of moles of carbon (1) oxide produced in the reaction. (2 marks)

(i) The number of moles of hydrochloric acid used in this reaction.

(iii) The volume of hydrochloric acid used when the reaction stopped.

d) Why is the volume of carbon (V) oxide after the 14" minute constant? ( 1 mark)

5. Study the reaction given in the diagram below carefully and then answer the questions that follow.
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(-CH2 -CH2-)n

Excess concentrated sulphuric
(V1) acid Bromine water
Step IV Bromine water

D
A

Step llI EXcess concentrated
SulRhuric (VI) acid

ags)

Step 1 CH3COOCH,CHs3

CH3 CH20H

Reagent B and a few
Drops of concentrated
sulphuric

Step 11 Reagent R

Reagent P

CH; COOH

Sodium meta |

a) ldentify the following; (3 marks)
(1) Reagent B

(i1) Reagent P

(iii) Reagent R

(iv) Substance A

(v) Substance F

(vi) Substance D

b) Write an equation to show the formation of J.

(c) Explain one disadvantage of the continued use of items made from the compound formed in step (1V).
(1 mark)
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d) What observation would be made when D is bubbled through bromine water?

e) The compound D reacts with hydrogen gas in the presence of a catalyst G to form a compound H.
Name;

(i) Compound H ( 1 mark)

(if) Catalyst G

f) The structure below represents a sweet smelling compound.

0
|

CH3-C-0-CH2CH2 CH3

(i) Suggest the name of the above compound.

(i1) Give the names of the two organic compounds that can be used to prepare this compound in the
laboratory. (1 mark)

g) Give the IUPAC names of the following compounds.

H
|
H—¢c—c —Cc—H
H

H—(|:—H
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(i) CHsCH2COOCHCHs

h) The diagram below was used to prepare a cleansing agent T. Study it and answer the questions that

follow.
Conc H, SO4
R OSOsH

Step 1

Step Il

(i) Name the type of cleansing agent being prepared. ( Y2 mark)

(i) Name the chemical substance being added in step II. (%2 mark)

(iif) What is the advantage of using cleansing agent T in washing?

(iv) Explain how an aqueous solution of the cleansing agent removes oil during washing. (2 marks)

6. a) Write balanced ionic equation for the following reactions;

(l) NaOH (aq) + H2804(aq) _— >
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(if) CuSOs4(ag) + Zn ()

(i) Mg + Hel @y ——

b) When a mixture of iron and sulphur is heated, the mixture becomes red hot and continues to glow even
when the heating is stopped.

(i) Write an equation for the reaction. (1 mark)

(i) What is the effect of a magnet on the product in b(i) above? ( 1 mark)

c) 12g of a mixture of sodium carbonate and sodium sulphate were mixed with distilled water in a flask and
topped up to 1000cm?. 250cm? of this solution required 12.5cm?® of 0.2M of sulphuric acid for complete
reaction.

(i) Which substance in the mixture reacted with dilute sulphuric acid? ( 1 mark)

(ii) Write a chemical equation for the reaction which took place between sulphuric acid and the substance
named in (i) above. (1 mark)

(iii) Calculate the number of moles of sulphuric acid which reacted with the named substance. ( 2 marks)

(iv) Determine the number of moles of the substance in (a) which took part in the reaction. ( 1 mark)
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v) Determine the molarity of the substance.

(vi) What is the percentage by mass of the substance in the mixture which reacted with sulphuric acid.

(1 mark)

7. a) Draw a well labelled diagram to show how you can prepare and collect a dry sample of sulphur (1V)
oxide gas. ( 3 marks)

b) Describe two chemical methods that can be used to test the presence of sulphur (IV) oxide gas.

( 3 marks)

¢) Other than manufacture of sulphuric (V1) acid, state two uses of sulphur (IV) oxide gas. ( 2 marks)

d) In the large scale manufacture of sulphuric acid, sulphur (1V) oxide is oxidized to sulphur (V1) oxide in
the presence of a catalyst before dissolving it in concentrated sulphuric acid.

(i) Name the catalyst used in the process. ( 1 mark)

(i) Why is the sulphur (V1) oxide gas dissolved in concentrated sulphuric (V1) acid? ( 1 mark)
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CHEMISTRY
PAPER 3
(PRACTICAL)
2 Y hours
PEAK EVALUATION EXAMINATIONS

TERM 3 - JANUARY 2021
FORM 4 - CHEMISTRY PRACTICAL

Instructions

v~ Write your name, admission number and class in the spaces provided above.
v~ Sign and write the date of examination in the spaces provided above.
v~ Spend the first 15 minutes of the 2 ¥ hours to read through the paper and make sure you have
all the apparatus and chemicals required.
v~ Answer all the questions in the spaces provided in the question paper.
v Electronic calculators may be used.
v~ All working must be clearly shown where necessary.
v This paper consists of 7printed pages. Confirm this and that no questions are missing.
For Examiner’s Use Only
Question Maximum Score Candidate’s score

1 19

2 11

3 10

40

1. You are provided with;

e Solution M, hydrochloric acid
e Solution N, containing 8.8g per litre of sodium hydroxide.
e 0.5 g of an impure carbonate, solid P
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You are required to determine the;

a) Concentration of solution M in moles per litre.
b) Percentage purity of the carbonate, solid p.
Procedure 1.

Fill the burette with sodium hydroxide, solution N. Pipette 25.0 cm? of hydrochloric acid, solution M in
a conical flask. Add 2-3 drops of screened methyl orange indicator and titrate. (The colour of the
indicator changes from pink to green. Record your results in table | below. Repeat the titration two
more times and complete the table.

Table 1

Final burette reading (cm®)

Initial burette reading (cm?®)

Volume of solution N used (cm?®)

(4 marks)

What is the average volume of solution N used? ( 1 mark)

Determine;

a) The concentration of solution N in moles per litre (Na= 23.0, 0=16.0, H=1.0) (1 mark)

b) Concentration of solution M in moles per litre.

Procedure Il.

Using a measuring cylinder, measure 100cm? of solution M into a 250cm? beaker. Add all of solid P
into the beaker containing solution M. Swirl the mixture and allow the reaction to proceed for about 4
minutes. Label the solution as solution Q. Fill the burette with sodium hydroxide solution N. Pipette
25.0 cm? of solution Q into a conical flask. Add 2-3 drops of screened methyl orange indicator and
titrate with solution N from the burette. Repeat the titration two more times and complete the table.

Table 2
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Final burette reading (cm®)

Initial burette reading (cm?®)

Volume of solution N (cm?)

What is the average volume of solution N used?

a) Calculate the;

(i) Moles of hydrochloric acid in 25.0cm? of solution Q.

i) Moles of hydrochloric acid in 100cm* of Q.
(ii) Moles of hydrochloric acid in 200cm? of Q

(iii) Moles of hydrochloric acid in 100cm? of the original hydrochloric acid solution M.

(1 mark)

(iv) Moles of hydrochloric acid that were used up in the reaction with solid P. ( 1 mark)

(v) Moles of the carbonate that reacted with hydrochloric acid. ( 1 mark)
b) Given that the relative formula mass of the carbonate is 72, Calcualte the;

(i) Mass of the carbonate that reacted. ( 1 mark)

(i1) Percentage purity of the carbonate, solid P. ( 1 mark)

2. You are provided with solid S. Carry out the tests below and record your observations and inferences in
the spaces provided.

a) Place about one third of solid S in a clean dry test-tube. Heat the solid gently and then strongly. Test any
gases produced with red and blue litmus papers.

Observations Inferences
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(2 marks) (Imark)

b) Place the remaining amount of substance S in a boiling tube. Add about 10cm?® of distilled water and
shake well. Divide the solution into four portions.

(i) To the first portion, add aqueous sodium hydroxide drop wise until in excess.

Observations Inferences

(1 mark)

(i)
To
the second portion, add aqueous ammonia drop wise until in excess.

Observations Inferences

(1 mark)

(iii) To the third portion, add 10 cm? of barium chloride solution.

Observations Inferences

(1 mark) (Imark)
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(iv) To the fourth portion, add 1 cm? of Lead (11) nitrate solution.

Observations Inferences

3. You are provided with solid F. Carry out the tests below and record your observations and inferences in
the spaces provided.

a) Place all the solid f into a boiling tube. Add 10cm?® of distilled water and shake well. Retain the mixture
for use in test (b).

Observations Inferences

b) Divide the solution into four portions.

(i) Test the first portion with both blue and red litmus papers.

Observations Inferences

(1 mark)

(if) To the second portion, add three drops pf bromine water.

Observations Inferences
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(iii) To the third portion, add 2 drops of acidified potassium permanganate and shake well.

Observations

Inferences

(1 mark)

(Imark)

(iv) Warm the fourth portion slightly and add a little solid G, sodium hydrogen carbonate.

Observations

Inferences
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233/1
CHEMISTRY
PAPER 1

TIME: 2 HOURS

MURANG A EAST 2021 EXAMS [K.C.S.E

INSTRUCTIONS TO CANDIDATES

a) Write your name and index number in the spaces provided above

b) Sign and write the date of examination in the spaces provided

c) Answer all questions in the spaces provided

d) KNEC mathematical tables and silent electronic calculators may be used
e) All workings must be clearly shown where necessary

f) Candidates should answer all questions in ENGLISH

FOR EXAMINER’S USE ONLY

QUESTION MAXIMUM SCORE CANDIDATES SCORE
1-32 80

1 a) What is meant by allotropy?

b) Identify the two crystalline allotropes of carbon. (Amk)
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c¢) Give one use of carbon black. (Imk)

2. When hydrated sample of iron (11) Sulphate FeSO4. nH20 was heated until there was no
further change in mass, the following data was recorded.
Mass of evaporating dish =78.94q
Mass of evaporating dish + hydrated salt = 84.14g
Mass of evaporating dish + residue =81.78g
Determine the empirical formula of the hydrated salt
(Relative formula Mass of FeSO4 = 152, H,O =18) (3mks)

3. Equal volumes of 2M monobasic acids R and S were each reacted with excess magnesium ribbon. The
table below shows the volume of the gas produced after one minutes

Acid Volume of gas (cm®)
R 80
S 30

a) Write the ionic equation for reaction which took place (1mk)

b) Explain the difference in the volumes of the gas produced (2mks)

4. The graph below shows the changes which takes place when a solid is heated.
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a) What happened to the molecules between W and X?

b) What is the significance of temperatures T1and T»

c) Explain why the temperature does not rise between X and Y (Amk)

. In an experiment to determine the solubility of potassium nitrate at 30%, a saturated solution
was heated in an evaporating dish until there was no further change in mass. The following

data was obtained.

Mass of dish + solution =1289¢g
Mass of dish + dry salt =103.9¢
Mass of empty dish = 94.3¢

Determine the solubility of potassium nitrate at 30°.

6. The diagram below shows a set up that was used to prepare and collect a sample of nitric acid.
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a) Give areason why it is possible to separate nitric acid from Sulphuric acid in the set up. (1mk)

b) Name another substance that can be used instead of potassium nitrate. ~ (1mk)

7. Starting with lead oxide, nitric acid, sodium sulphate, water and all necessary apparatus,
describe how you would prepare a dry sample of lead (I1) sulphate (3mks)

8. Study the flow chart below and answer the questions that follows:

Brown gas

Step 1 ‘
R MARKING SCHEMES AN solution 724351706




Reagent Z

l Step 2
Reagent y

Pale blue
Precipitate

Step 3
Reagent Y

Deep blue
Precipitate

a) Name the reagent Z and Y
z

b) Write the formula of the complex ions presented in the deep blue solution (Imk)

9. The equations below shows the molar enthalpies of combustion of carbon, hydrogen and
methane.

C(s) + Ox(g)———» CO2(g) AH. = -393 KImol ™
Hy (g) + % 02(g) — H0 ()  AHc=-285 Kimol !

CHas(g) + O2(g) ————> CO2(g)  AHc = -890KJImol

Use the energy cycle diagram to calculate the heat of formation of methane (3mks)
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10. NO2 and N,O4 gases exist in equilibrium at 20%

State and explain the observation that would be made when
a) A syringe containing the mixture 20° is heated to 40%

b) The gaseous mixture in a syringe is compressed.

11. The diagram below shows a Bunsen burner when in use

a) Name the regions labelled B and C
B

C
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b) What is the function of the part labelled A? (Amk)

12. A certain mass of marble chips reacted with excess dilute hydrochloric acid at 25%. The volume of
carbon (iv) oxide gas liberated was measured after 30 seconds. The results were presented as shown in the
graph below.

a) Name one piece of apparatus that may have been used to measure the volume of the gas liberated.
(Imk)

b) On the same axis sketch the curve that would be obtained if the experiment was repeated using
powdered calcium carbonate. (Imk)

13. When hydrogen Sulphide gas was bubbled into an aqueous solution of iron (iii) chloride, a
yellow precipitate was deposited.
a) State another observation that would be made (Amk)

b) Write an equation of the reaction that took place.
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14. The table below shows the atomic number of elements M, P, Q and R.

Element P Q R
Atomic No 13 7 12
Mass No 26 15 24

a) Which two letters represent the same element? Give reasons (Amk)

b) Give the number of neutrons of an atom of element Q

15. The diagram below show the set up that was used to prepare and collect

Sulphur (iv) oxide gas.

a) ldentify the solid P

b) i) Why is it possible to collect Sulphur (iv) oxide as shown?  (1mk)

Page 63 FOR MARKING SCHEMES AND CONFIDENTIALS TEXT OR CALL 0724351706




i) What happened to the red flower? (Amk)

16 a) State Charles’ law

b) The volume o f a sample of nitrogen gas at temperature of 298k and 600mmHg pressure
was 0.048m?, calculate the temperature at which the volume of the gas would be 0.032m?3
if pressure remains the same. (2mks)

17. Element T consists of two isotopes °2T and ®T in the ratio 7:3 respectively. Calculate the
Relative atomic mass of element T (3mks)

18. Name the process which takes place when
a) Solid carbon (iv) oxide changes directly into gas (Imk)

b) Butanol reacts with hexanoic acid in the presence of Sulphuric (iv) acid. (Imk)

19. Study the standard electrode potentials for the half-cells give below and answer the questions
that follows ( the letters do not represent the actual symbols of the elements)
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a) ldentify
)] The strongest reducing agent (%2 mks)

i) The strongest oxidizing agent (Y2mks)

b) Calculate the e.m.f of the cell
NsyN" @a) // G*aq) / Gs)

20. Study the table below and answer the questions that follow

Bond type Bond energy
KJ/mol

346

610

413

280

193

a) Calculate the enthalpy of the following reaction.

CaHig +Bra(g) ——>CoHaBra(g)

b) Name the type of reaction that took place in a) above (Amk)
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21. Briefly explain how you would obtain pure sample of lead (ii) chloride from a mixture of
lead (ii) chloride and silver chloride (3mks)

22. Explain the following observations: very little carbon (iv) oxide is evolved when lead
carbonate reacts with dilute hydrochloric acid (2mks)

23. The table below gives some properties of compounds P, Q, Rand S

Compound B.P°C M.P°C Conductivity in water
77 -23 Does not conduct
74 -19 Does not conduct

-161 -85 Conduct
2407 714 Conduct

a) Which one of the compounds in the table is ionic?
Explain (Imk)

b) Give the compound that is liquid at room temperature. (1mk)

24. When butan — 1 — OL is oxidized by acidic potassium dichromate, a weak organic acid is
formed. Draw and name the structure formula of the acid obtained from the above
reaction. (2mks)
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25. When a hydrocarbon fuel burns, one of the main products is acidic gas R
i) Identify gas R (Imk)

i) What two effects does gas R have when its concentration in the atmosphere exceeds its
acceptable level. (2mks)

Escaping
26. Air was passed through several reagents as shown in the flow chart below. gases

Concentrated potassium Excess hot Excess heated
—

Hydroxide solution Copper magnesium
turnings powder

—AlL

a) Write an equation for the reaction that took place in the chamber with the magnesium powder
(Imk)

b) Name one gas that escapes from the chamber containing magnesium powder. Give a reason for your
answer. (Amk)
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27. When a current of 6.42 Amperes was passed through an electrolyte Y 2* for 10 minutes,
2.74g of Y were deposited. (Imk)
1) Calculate the quantity of the electricity passed in the experiment.

i) Determine the relative atomic mass of (1 faraday = 96,500 coulombs) (2mks)

28. Explain why aluminium metal is not extracted from aluminium chloride (2mks)

29. Part of the structure of a polymer is given below. B

i) State one disadvantage of continued use of this polymer (1mk)

30. The table below gives the rate of decay for a radioactive element M

Number of days Mass (g)
0 12.8
280 0.8
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Determine the half — life of the radioactive element M (2mks)

31. Study the flow chart below and answer the questions that follows.

a) Write an equation for the reaction between gas X and ammonia

b) Write the formulae of the substance present in the mixture Y(aq) (2mks)

32. When the air hole is fully opened, the Bunsen burner produces a non-luminous flame
Explain (Imk)
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CANDIDATE SIGN

MURANG A EAST 2021 [K.C.S.E TRIAL EXAMINATION]
233/2

CHEMISTRY PAPER 2

TIME: 2 HOURS

INSTRUCTIONS TO CANDIDATES

a) Write your name and index number in the spaces provided above

b) Answer all the questions in the spaces provided

c) KNEC mathematical tables and silent electronic calculators may be used
d) All workings must be clearly shown where necessary

e) Candidates should answer all questions in ENGLISH

FOR EXAMINER’S USE ONLY

QUESTION MAXIMUM SCORE CANDIDATES SCORE
12
14
12
12
10
10
10
Total score 80 marks

a) A student set-up the following apparatus to prepare carbon (I1) oxide from charcoal in the laboratory.
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State the purpose of potassium hydroxide solution (Amk)

Identify gas B

Name_two substances that react together to produce gas B

Write balanced equations for reactions in
a) Combustion tube (1mk)

b) Flask L (Amk)

Describe two simple test that you would use to distinguish between Carbon (1V) oxide and
Carbon (11) oxide. (2mks)

In another experiment, the student reacted charcoal with excess hot concentrated nitric (v) acid.
a) State one observation made (1mk)
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b) Write balanced equation for the reaction (Imk)

g) State two use of Carbon (I1) oxide (Amk)

b) Use the information in the table below to answer the questions that follow. The letters are not the
actual symbols of the elements.

Element Atomic Number M.P (%)
11 97.8
13 660
14 1410
17 -95
20 839

Write the electronic arrangement for the ions formed by elements D and A (2mks)

Select an element which is :
i) A poor conductor of electric current (Amk)

i) The strongest reducing agent (Imk)
iii) Has a giant covalent structure (Amk)

iv) In which state will element B exists at 661° Explain.

iii) Compare the electrical conductivity of element A and B. Give areason  (1mk)

iv) Using dots (.) and crosses (X) to represent the outermost electrons, show the bonding in the
compound formed between elements C and D. (2mks)
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v) Explain the difference in melting points in elements B and A (2mks)

vi) Write an equation for the reaction that takes place between element E and steam. (Imk)

vii) Describe how a solid mixture of the Chloride of E and lead (1) Sulphate can be separated into solid
sample. (2mks)

-
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a) Name substance J and draw its structural formula:
Name

Structural formula

b) What reagents and conditions are necessary for:
a) Step (I11) : Reagent (Amk)

Condition

b) Step Il: Reagent

Condition

c) Name the following

i) L (Imk)

i) Gas P (Imk)

iii) Q (1mk)

iv) M (Imk)

d) Write the equation of the reaction that occur in step (V)

e) Give the name of process in step (V) (Amk)

f) If the relative Molecular Mass of R is 21,000, determine the value of n. (C =12.0, H = 1.0) (2mKks)
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d) a) Define an electrolyte

b) Explain why the following substances conduct an electric current (2mks)
i) Magnesium metal

i) Molten magnesium Chloride

c) Study the reaction scheme below and answer the questions that follow.

i) Write the formula of P and Q (2mks)

i) Write an ionic equation for the formation of P (Amk)

iii) Name process (i)

iv) Write a balanced equation for the formation of white precipitate K (Amk)
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v) State the condition required for process (I11) (Imk)

vi) Which physical property is exhibited in process (111) (Amk)

vii) State one use of magnesium hydroxide
Give one reason

5 a) At 25°, 50g of potassium nitrate were added to 100g of water to make a saturated solution. What is
meant by a saturated solution? (Amk)

b) The table below gives the solubilities of potassium nitrate at different temperatures.

Temperature (°c) 12 20 28 36 44
Solubility g/100g of 22 31 42 55 70
water

i) Plot a graph of the solubility of potassium nitrate (vertical axis) against temperature (3mks)

i) Using the graph

i) Determine the solubility of potassium nitrate at 15%. (Amk)

ii) Determine the mass of potassium nitrate that remained undissolved given that 80g of potassium nitrate
were added to 100cm? of water and water to 40°%.  (2mks)
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c) Determine the molar Concentration of potassium nitrate at 15°.
(Assume there is no change in density of water at this temperature)
(K=39.0,N=14.0,0=16.0) (3mks)

6 a) Aluminium oxide reacts with both acids and bases
1) Write an equation for the reaction between aluminium oxide and hydrochloric acid (Amk)

ii) Using the equation in (a) above, calculate the number of moles of hydrochloric acid that would react
completely with 153.0g of aluminium oxide (Al = 27.0, O = 16.0) (3mks)

b) Sodium hydroxide pellet were accidentally mixed with sodium chloride, 8.8g of the mixture were
dissolved in water to make one litre of solution. 50cm? of the solution was neutralized by 20.0cm? of 0.25M
Sulphuric (vi) acid.

i) Write the equation for the reaction that took place. (Imk)
ii) Calculate the:

i) Number of moles of the substance that reacted with Sulphuric (vi) acid  (2mks)

i) Number of moles of the substance that would react with Sulphuric (vi) acid in the one litre
solution. (Amk)

iii) The percentage of sodium chloride in the mixture.

7. The flow chart below illustrates the industrial extraction of lead metal.
Study it and answer the questions that follow.
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a) i) Name the ore that is commonly used in the process

ii) Explain what takes place in the roasting furnace

Identify gas P (Imk)

Write the equation for the main reaction that takes place in the smelting furnace.

What is the purpose of adding iron in the smelting furnace? (Imk)

Give two environmental hazards likely to be associated with extraction of lead.

b) Explain why hard water flowing in lead pipes may be safer for drinking than soft water flowing in
the same. (2mks)

c) State one use of lead other than the making of lead pipes (Imk)
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c) You are provided with:
viii)  Solution A, Dilute hydrochloric acid
ix) Solution B, made by dissolving 0.5g of sodium hydroxide in water and made to 250cm? of
solution
X) Solid C, Magnesium ribbon
xi) Phenolphthalein in indicator
You are required to:

d) Standardize solution A
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e) Determine the rate of reaction between solution A and magnesium
PROCEDURE

C) Measure exactly 10cm? of solution A using a burette and transfer into a 250ml volumetric flask.
Top up to the mark using distilled water. Label this solution D.

d) Drain the remaining solution A in the burette, rinse the burette thoroughly and fill the burette
with solution D.

e) Pipette 25cm? of solution B into a conical flask. Add three drops of phenolphthalein indicator

f) Titrate solution D with solution B. Record your results in the table below. Repeat procedure (i)
to (iv) to complete the table. (3 marks)

Final burette reading (cm?®)
Initial burette reading (cm®)
Volume of solution D used (cm®)

v) Calculate the average volume of solution D used

vi) Calculate:
e) Number of moles of solution B used (1% marks)

Number of moles of solution D in 250cm3 of solution (1% marks)

9) Morality of solution A

PROCEDURE II

a) Cut solid C into equal pieces, each 2cm long.

Using a burette, measure 12cm?® of solution A, into a clean boiling tube.

Drop one piece of solid C into the boiling tube containing solution A and start stopwatch
immediately. Stop the stopwatch when all solid C has just reacted. Record your results in the
table below.

Repeat steps (ii) and (iii) above using 10cm3, 8cm3, 6cm3 and 4cm3 of solution A. Top up each
with distilled water to make 12cm3 of solution and complete the table below.
(4 marks)

VVolume of Volume of distilled | Concentration of Time(s)
solution A (cm®) | water (cm®) solution a (moles/I
12 0
10 2
8 4

S(s7)
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c) Plota graph of % (y — axis) against the concentration of solution A (3 marks)

d) From the graph, determine the time taken for the reaction to reach completion when 1.5 moles of
solution A are used (2 marks)

e) Comment on the shape of the graph (1 mark)

You are provided with solid Q. Carry out the tests below and record your observations and inferences in

the spaces provided.

g) Strongly heat a spatula-end full of solid Q in a dry test tube (1 mark)
Observation Inference

h) (i) Place the remaining solid Q in a boiling tube. Add 10cm3 of distilled water. Divide the solution
into five portions. (2 marks)
Observation Inference

(i) To the first portion, add aqueous lead (I1) nitrate solution

Observation Inference

To the second portion add dilute nitric (V) acid, followed by barium nitrate solution (2marks)
Observation inference
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To the third portion add a few drops of sodium hydroxide until excess observation (2marks)

Observation

Inference

To the fourth portion, add a few drops
Observation

of aqgueous ammonia until is excess. (2 marks)
Inference

To the fifth portion, add a few drops of hydrochloric acid (1% marks)

Warm the contents.
Observation

Inference

e) You are provided with solid R. carry out the tests below and record your observations and inferences.
h) Place a spatula-end full of solid R in a dry boiling tube and add about 10cm? of distilled water.

Shake thoroughly and heat to boil.

Observation

Divide the solution into five portions.
(1% marks)
inference

i) (i) Test the first portion with the universal indicator solution provided. (1% marks)

Observation

Inference

(i) To the second portion, add a few drops of acidified potassium manganite (V1) solution

Observation

(2 marks)
Inference
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(iii) To the third portion, add a few drops of bromine water (2 marks)

Observation

Inference

(iv) To the fourth portion, add half spatula of sodium hyd

Observation

rogen carbonate

Inference

e) To the fifth portion in a boiling tube, add 5cm3 of ethanol followed by a few drops of
concentrated sulphuric (V1) acid. Warm the mixture. (1 % Marks)

Observation

Inference
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(a)Write your name and index number in the spaces provided above.

(b) Sign and write the date of examination in the spaces provided above

(c) Answer ALL the questions in the spaces provided in the question paper

(d) KNEC Mathematical tables and electronic calculators may be used for calculations

(e) All working MUST be clearly shown where necessary

(f) This paper consists of 12 printed pages

(g) Candidates should check the question paper to ascertain that all the pages are printed as indicated and
that no gquestions are missing
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1-29 80

This paper consists of 12 printed pages. Candidates should check to ascertain that all pages are printed as
indicated and that no questions are missing.

1. Study the diagram below then use it to answer the questions that follow.

1 wooden splint
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a) Draw the wooden splint at the end of the experiment. If it was slipped then removed. (1 mark)

b) Explain the appearance of the wooden splint in (a) above. (2 marks)

2. (a) The half-life of M is 7 days. Determine the mass of remaining if 100g decayed in

83

(b) The diagram below shows the radiations emitted by a radioactive sample.

High Extra High
Voltage Voltage

Sample Slit

(i)

(i) Which emission causes most harm to human cells. Give a reason.

3. a) Starting with copper metal, describe how a solid sample of copper (1) carbonate
can be prepared. (3 marks)
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4. The set-up below was used to obtain a sample of iron.

CarD" E xcess iron |l Oxide

i

Limited oxygen — | T
B S
At rtt

Heat Heat

(2 marks)

5. Below are the bond dissociation energies of some elements.

Bond dissociation
Bond energy

C-C 343 kJmol?
C-H 414 kJ mol™
H-H |435kJmol*
C=C 612 kImol*

Use this information to calculate the heat of reaction for (3 marks)

C,H,, +Hy, —C,H

4(9) 6(9)
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Sulphur (V) oxide is oxidized catalytically to sulphur (V1) oxide in the reaction.

250,,,, + Oy ——>250;,, AH =-197kJ

a) What information about the reaction is given by AH = -197kJ ?

7. Study the scheme below and answer the questions that follow.

F6504 (aq)

step | | Clyg,

step Il

addition of
step I

N§OH(_aq) and Heat
filtration

Yellow solution D Brown solid

solid X + water

a) Write the formula of the cation present in solution D.

8. 0.63g of lead powder were dissolved in excess nitric (V) acid to form lead (I) nitrate solution. All the
lead (11) nitrate was then reacted with sodium sulphate solution.

a) Write an ionic equation for the reaction between sodium sulphate solution and lead (11) nitrate solution.

b) Determine the mass of the lead salt formed in the reaction in (a) above (Pb =207, S =32, O = 16)
(2 marks)
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9. Use the cell representation below to answer the questions that follow.

Cr{s} fCr cagy ! Fe (agy ! Fe (5

a) Write an equation for the cell reaction.

b) If the emf of the cell is 0.30V and the E° value for Fe?* / Fes) is -0.44V. Calculate the E° value for
Cr) ! Cr¥ g (2 marks)

10. An element Q has a relative atomic mass of 88. When a current of 0.5A was passed through the fused
chloride of Q for 32 minutes and 10 seconds, 0.44g of Q were deposited at cathode. Determine the
charge on the ion of Q. (1 Faraday = 96500 coulombs) (3 marks)

11. The table below gives three experiments on the reaction of excess sulphuric (V1) acid and 0.5g Zinc done
under different conditions. In each case the volume of gas liberated was recorded at different time

intervals.

Experiment|Form of Zinc  |Sulphuric (V1) acid

I Powder 0.8M
| Powder 1.0M
1l Granules 0.8M

On the axes below, draw and label the three curves that would be obtained from the results above.
(3 marks)

I\

Volume of gas
produced(cms?)

Time in (seconds)
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a) Starting with red roses, describe how a solution containing the red pigments may be prepared?
(2 marks)

13. The table below provides data on the successive ionisation energies of carbon.

lonisation numbers 1st 2nd 3rd 4th 5th gt

lonisation energy (kJ/mol) {1090 |2350 4610 |[6220 (37800 |47300

a) Explain why each ionisation energy increase in nature. (2 marks)

14.The figure below was set by a student to investigate the reaction between chlorine gas and hydrogen
sulphide gas.

gas

Chlorine — \\{ —

Hydrogen
sulphide gas

a) Write an equation for the reaction that took place in the flask.
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¢) What precaution should be taken in carrying out the experiment ?

15. A certain carbonate, QCOg, reacts with dilute hydrochloric acid according to the equation given below.
QCOq, +2HCI, ., — QCl, ) + CO,y + H,0y,

If 1g of the carbonate reacts completely with 20cm? of 1M hydrochloric acid. Calculate the relative
atomic mass of Q.(C = 12.0, 0=16.0) (3 marks)

16. When bismuth (111) chloride is added to water, a reaction occurs and a white precipitate forms as shown
below.
BiCls@gq + H209)—— BiOCl) + 2HClg)

What would be the effect on the amount of the precipitate formed if sodium hydroxide solution is added
to the equilibrium mixture? Explain your answer. (2marks)

17. (a) State the Gay Lussac's Law.

(b) 10cm? of a gaseous hydrocarbon, CoHx  required 30cm? of oxygen for complete combustion. If steam
and 20cm® of carbon (V) oxide were produced, what is the value of X? (2 marks)

18. (a) Give Bronsted and Lowry definition of an acid
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19. When a hydrated sample of CaSO..xH20 was heated until all water was lost, the following data was
recorded

Mass of crucible 30.296 g
Mass of crucible + hydrated salt 33.111¢
Mass of crucible + anhydrous salt 32.781¢
Determine the empirical formula of the hydrated salt. (CaSO4=136,H.0=18). (3marks)

21. The table below gives the atomic numbers of elements W, X, Y and Z.

Element W X Y
Atomic number | 14 17 16

a) Name the type of bonding that exist in the compound formed when X and Z reacts. (1mark)

22. In an electrochemical cell, the standard hydrogen electrode uses platinized platinum. State three

functions of the platinized platinum. (3 marks)
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23. The flowchart below shows the scheme for extraction of Hydrogen from hydrolysis of natural gas, study
it and answer the questions that follow.

Steam
lStep 1

Natural gas

step 1l
Water gas

"| Separation chamber

Air  Step Il

H, CO2

A 4

Purification chamber

Step IV
H2 gas

a) Instep Il water gas is formed. State one use of water gas. (Imarks)

b) When air is added in step 11 CO is converted to CO2 name one chemical substance that can be used
to separate CO2 from Hz in step 1V (Imarks)

24. Aluminium is obtained from the ore with the formula Al,Os. 2H,0. The ore is first heated and refined to

obtain pure aluminium oxide (Al.Oz). The oxide is then electrolysed to get Aluminium and oxygen gas
using carbon anodes and carbon as cathode.

i) Give the common name of the ore from which aluminium is extracted.

iii) The refined ore has to be dissolved in cryolite first before electrolysis. Why is this necessary?

(1 mark)
iv) Why are the carbon anodes replaced every now and then in the cell for electrolysing aluminium oxide?

26. Nylon polymer has the structure below.
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—_(ﬁ‘—(CH:):. - = NH —(CH,); -NH 1 —
i{? o

1) Determine the structures of the monomers.

b) The following were the results obtained in an experiment to determine solubility of potassium
nitrate at room temperature.
Mass of evaporating dish = 14.32 g
Mass of evaporating dish + saturated solution = 35.70 g
Mass of evaporating dish + salt (residue) = 18.60 g

Calculate the solubility of potassium nitrate from the above results. (2 marks)

28. Describe a simple laboratory experiment that can be used to distinguish between sodium sulphide and
sodium carbonate. (2mks)

29. (a)Give one reason some of the laboratory apparatus are made of ceramics.

(b) Name two apparatus that can be used to measure approximately 75 cm3 of dilute sulphuric (VI)
(2 marks)
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1. a) Consider the following reaction:
Axg) + Bog— 2ABg), AH = +75 kJ

Sketch an energy level diagram showing the relative activation energies for the catalysed and
uncatalysed reactions using the axes below. (2mks)

A

Energy (kJ)

Reaction path

b) Given that; AHs (Al203) = — 1590 kdmol™?

AHs (Cr203) = -1134kJmol*

Calculate the heat of reaction for; 2Al ;) + Cr,O,,) ——Al,0, + 2Cr, | (2mks)

c) The following data was obtained during an experiment

Mass of ethanol burnt 0.29
Mass of water in the calorimeter 200g
Specific heat capacity of water 4.2 jgtk?
Initial temperature of water 23.5°C
Final temperature of water 28.0°C

i) How was the mass of ethanol that burnt determined?

iii) Two assumptions were made in calculating the enthalpy of combustion for ethanol. State them.
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iv) Determine the molar enthalpy of combustion of ethanol.(C= 12,H=1,
0=16)
(2mks)

v) Write a thermochemical equation for the combustion of ethanol given the accurate value for
enthalpy of combustion is — 1368 kimol™.

2. Two half cells were connected as shown to form a voltaic cell. The reduction potentials are given.

salt
bridge

IronT—|
nitrate

| TeadIl
nitrate

Pb% (aq) + 26 ——— Pbyy)
Fe*aq + 26 — Feyy

a) Calculate the e.m.f of the cell.

b) Sodium chloride is used as the salt bridge. State the two functions of the salt bridge.

e) During electrolysis of water acidified with Sulphuric acid, two gases were produced at the
electrodes:
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i)  State which ions are preferentially discharged at the electrodes. Explain with aid of half ionic
equations.

i) Calculate the volume of the gases at s.t.p produced when a current of 0.025A is passed for 4
hours. (1 Faraday=96500C) (3mks)

3. a) The fermentation of glucose is catalysed by enzymes from yeast. Yeast is added to aqueous glucose,
the solution starts to bubble and becomes cloudy as more yeast cells are formed.

CeH1206(aq) —2€2H50H (ag)+2CO2(g)

The reaction is exothermic. Eventually the fermentation stops when the concentration of ethanol is about
12%.
(i)  Ona large scale, the reaction mixture is cooled. Suggest a reason why this is necessary.

(if) Why does the fermentation stop? Suggest one reasons.

(iii) What technique is used to concentrate the aqueous ethanol?

b) A compound X contains carbon, hydrogen and oxygen only. X contains 54.54% of carbon by mass,
9.09% of hydrogen by mass and 36.37% of oxygen by mass. (C=12, 0O=16, H=1)

0] Determine the empirical formula of compound X. (2mks)
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(i) Compound X has a relative molecular mass of 88. Draw the structural formula of compound X.
(2mks)

c) The table below gives formulae of three organic compounds A, B and C

Compound | Formulae

A C2oH40>

B C2HsO

C Cz2Hs

Giving a reason in each case, select the letter(s) which represent a compound that
Decolourises acidified potassium manganate (V1I).

iii) Undergoes substitution reaction with chlorine gas.

d) The following is a small reaction of polystyrene polymer. Study it and answer the questions that follow.

H H H H
I I I I
€ C— C— C
I I I I
H CsHs H CeHs
(i) Draw the structure of the monomer unit of polystyrene.

(i) Calculate the number of monomers used to form the polystyrene of relative molecular mass of 18096.
(H=1,C=12) (1mk)

4. An experiment was carried out using magnesium ribbon and dilute hydrochloric acid of different
concentrations. The time needed to produce 50cm? of the gas for every experiment was recorded in a
table.

Concentration of 2.0 1.75 1.50 1.25 1.00 0.75 050 |0.25
HCI (moles per litre)
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Time (seconds)

1 (sect
time

Complete the table above for Yime. (4mks)
Plot a graph of rate i.e ‘/tme against concentration. (3mks)

From your graph determine the concentration needed to produce 50cm? of hydrogen gas when time
is 15.0 seconds

A state of equilibrium between dichromate (vi) and chromate ions is established as shown below

Cr;07% @ag) + 20H (ag) 2Cr04% (aq) + H20()
Orange
i) What is meant by dynamic equilibrium?

ii) State and explain observation made, when a few pellets of Hydrochloric acid are added to equilibrium
mixture

5. 1) The table below shows properties of some elements represented by symbols W,X,Y and Z. Study the
information in the table and answer the questions that follows
Element No. Of protons | Atomic radius(nm) | Boiling point °C
2 0.93 -269
10 1.31 -246
18 1.54 -186
36 1.89 -152

a) Write down the electron arrangement for elements W and X

b) In which group of the periodic table are the elements in the table above? Give the name of the group
(2mks)
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I1. The section below represents part of the periodic table. Study it and answer the questions that follow. The
letters are not the actual symbol of the elements.

Q
H

X
Y
Z

Select the least reactive non-metal. (Imk)

Which of the elements has the greatest tendency of forming covalent compounds in nature? Explain
your choice.

Compare the electrical conductivity of element X and B.

Extraction of iron involves two main processes, smelting and refining. Below is the blast furnace which
is used to smelt iron from its ore.
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Carbon (IV) oxide
recycled

Fire brick lining
Hot air blast from

stove

Slag tap«— TER T Slag

Iron
—>

NMAltan iran fram

(i) The chief ore is Haematite. Name one other ore used in extraction of
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(d) Write equations to show how impurities are removed from the ore. (2mks)

7. a) Read the following passage and answer the questions.
A salt K was heated with slaked lime (calcium hydroxide). A colourless gas L with a characteristic
smell and turns red litmus paper blue was evolved. A large quantity of this gas was passed through an
inverted filter funnel into Copper(Il)sulphate solution, and a deep blue solution M was obtained.

a) Identify gas L

c) Write an equation for the reaction between K and slaked lime  (1mk)

d) Write an ionic equation for the reaction with copper(ll) sulphate forming the deep blue solution
(1mk)

b) Study the flow chart below and answer questions that follow:

Ha()
Step |

Catalyst —gas-B

Burn in CuO Pgoducts Z
Oxygen Step 11

Gas Q+water

Oxygen + catalyst
Step 1 Wate

A\ 4

Compound P Nitric(v)acid _| Potassium Nitrate
| solution
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State one source of gas B
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iii) You are provided with:
e 5.0g of solid X in a boiling tube
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Solution Y, which is acidified Potassium manganate (VII) containing
9.0g of Potassium manganate (VII), KMnOs, in 1000cm’ of solution.

You are required to determine:
(1) The solubility of solid X at different temperatures

(ii) The number of moles of water of crystallization in solid X

Procedure

i) .Using a 10 cm® measuring cylinder add 4cm® of distilled water to solid
X in the boiling tube. Heat the mixture while stirring with the
thermometer to about 85°C.When all the solid has dissolved allow
the solution to cool while stirring with the thermometer. (You can
occasionally immerse the boiling tube in a beaker of tap water) .Note
the temperature at which crystals of solid X first appear. Record
this temperature in table 1.

ii) Add 2cm® of distilled water to the contents of the boiling tube warm
the mixture while stirring with the thermometer until all the solid
dissolves. Allow the mixture to cool while stirring. Note and record
the temperature at which crystals of solid X first appear.

iii)Repeat procedure (ii) three more times and record the temperature in
the table 1. Retain the contents of the boiling tube for use in the
procedure (v).

iv) .a) .Complete table 1 by calculating the solubility of solid X at

different temperatures.

Table 1

Volume of | Temperature at which | Solubility of solid X

water (cm3) crystals (°C) (g/100g of water)

4

b). On the grid provided, plot a graph of solubility of solid X (vertical
axis) against temperature. (3
marks)
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c) .Using your graph, determine the temperature at which 100g of solid X
would dissolve in 100cm® of water. (1
mark)

Procedure II

iv) a) .Transfer the contents of the boiling tube into a 250ml volumetric
flask, rinse both the boiling tube and the thermometer with distilled
water and add to the volumetric flask. Add more distilled water to make
up to the mark. Label this solution X. Fill a burette with solution Y.
Using the pipette and pipette filler, place 25.0cm® of solution X into a
conical flask. Warm the mixture to about 60°C. Titrate the hot solution X
with solution Y until a permanent pink colour persists. Continuously shake
the mixture during the titration. Record your readings in table 2.

Repeat the titration two more times and complete the table2.

Table 2
Titration
Final burette reading (cm?®)
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Initial burette reading (cm?)

Volume of solution Y used (cm?)

marks)
b). Calculate the:
I. average volume of solution Y used

IT. Number of moles of Solution Y, Potassium manganate (VII) used

(K=39, Mn=55, 0=1l6) (2
marks)

III. Number of moles of X in 25cm® of solution X given that 2 moles of
potassium manganate (VII) react completely with 5 moles of X

(1 mark)

IV. Number of moles of X in 250cm® of solution

Relative formula mass of X,

c). The formula of X has the form X.Nh;0. Determine the value of n in the
formula given that the relative mass of X is 90.0

(0=16.0, H=1.0) (2 marks)

v) You have been provided with solid R. Carry out the tests below

(a) Transfer all the solid R to a boiling tube. Add about 6cm® of
distilled water and shake the mixture thoroughly. Allow to settle
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then carefully filter into another boiling tube. Retain the
residue for part (b)

Divide the filtrate into three portions

vi) To the first portion of the filtrate in a test tube, add few drops of
2M lead (II) nitrate solution and warm
Observations Inferences

(1 mark) (1/2 mark)

vii) To the second portion of the filtrate in a test tube, add 2M sodium
hydroxide solution drop wise until in excess

Observations Inferences

(1 mark) (1 mark)

(1i1)
(I)Describe how you would carry out a flame test on the solution
obtained.

Procedure

Expected observation

(1 mark) (1 mark)

(IT) On the third portion of the filtrate, carry out the flame
test described above

Observations Inferences

(1/2 mark) (1/2 mark)

b) .

drop wise until there is no more change.
splint.

Divide the resultant solution into two portions

i) .To the residue in a boiling tube add 2M hydrochloric acid provided

Test for any gas using a burning
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Observations Inferences

(1 marks) (1/2 mark)

ii). To the first portion, add 2M sodium hydroxide solution drop wise
until in excess
Observations Inferences

(1 mark) (1/2 mark)

iii) . To the second portion, add 2M ammonium hydroxide solution until
in excess
Observations Inferences

3. You are provided with solid H. Carry out the tests below. Write your
observations and inferences in the spaces provided.
a). Using a clean metallic spatula, heat about one third of solid H in a
Bunsen burner flame.

Observations Inferences

(1 mark)
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b) . Dissolve the remaining portion of solid H by adding about 6cm?® of
distilled water and divide the solution into 3 portions.
i) To the first portion, add two drops of acidified potassium
manganate (VII) solution

Observations Inferences

viii) To the second portion, add two drops of bromine water

Observations Inferences

ix) Determine the Ph of the third portion using universal indicator paper

Observations Inferences
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233/1
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Instructions to Candidates

(@) Write your name and index number in the spaces provided above.

(b) Sign and write the date of examination in the spaces provided above

(c) Answer ALL the questions in the spaces provided in the question paper

(d) KNEC Mathematical tables and electronic calculators may be used for calculations

(e) All working MUST be clearly shown where necessary

(f) This paper consists of 15 printed pages

(g) Candidates should check the question paper to ascertain that all the pages are printed as indicated and
that no questions are missing

(h) Candidates should answer the questions in English

FOR EXAMINER’S ONLY

QUESTION MAXIMUM CANDIDATES
SCORE SCORE
1-29 80

This paper consists of 13 printed pages. Candidates should check the question paper to
Ensure that all the pages are printed as indicated and no questions are missing
1. Give the name and formula of;

(1) A complex cation containing a transition metal (1mark)
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(ii) A complex anion containing a transition metal (1mark)

2. The diagram below shows a set up of apparatus used to prepare oxygen gas and pass it over
burning candle. The experiment was allowed to run for several minutes.

liquid M
|th|

to pump

sodium peroxide burning candle

(1) Identify liquid M. (Imark)

3. During heating of a hydrated copper (I1) sulphate crystals, the following readings were got.
Mass of evaporating dish = 300g
Mass of evaporating dish + hydrated salt = 3059
Mass of evaporating dish + dehydrated salt = 303.2g
Calculate the empirical formula of hydrated copper (1) sulphate. (Cu = 63.5, S=32, 0=16, H=1)
(3marks)

4. (a). Identify the following cleansing agents. (1 mark)

i CH3(CH)CH:-C-O-Na“ i - 4

5. Study the energy level diagram below and answer the questions that follow.
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NaCl (s

Nara+ Y Cloc
7 AL-24

Reaction Course

(a). ldentify the enthalpy changes represented by

% mark

% mark

% mark

(b). Given that
OH: = + 434 KJ/Mol
OH, =+ 371 KJ/Mol OHs =
+ 483 KJ/Mol
OHs = - 781 KJ /Mol
Calculate the enthalpy change (O H) for the reaction. (1%2 marks)
Nag) + %2 Clzg) >

6. Giving a reason in each case, identify an acid and a base in the equation.
H30+(aq) + NH3(ag) NH 4+ (ag) + H20

Reason

7. Study the reaction scheme below and answer the questions that follow.
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Solution W Whlt'e. Etep I Colourless
precipitate R Excess

NaOH (ag)

solution Z

E
ches Step I

HNO
NH 32 3

White

Colourless
precipitate X

solution T

(a) What property of the white precipitate R is demonstrated by steps I and I1.

8. The diagram below shows a set up that was used to electrolyse aqueous magnesium chloride.
Cell

Syringe

3 Syringe I

(Volume of gas 10cm )

(Volume of gas 20cm3)

i) On the diagram above, using arrows, show the direction of flow of electrons.

(Imark) ii)
Identify the syringe in which oxygen gas would be collected.  (1mark)

iii) State and explain the change of magnesium chloride concentration at the end of the

experiment. (1 % marks)

9. Study flow chat below and answer the questions that follow.
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Conc.
Nitric
acid

ss
proce-— Cu =

excess I G
f&;q — S

excess Ammonia

aQ

R Solution P
process ||

(i).Write a chemical equation to show how solid R is formed.

10. The table below shows the standard reduction potentials for four half—cells. Study it and answer the
questions that follow (letter are not the actual symbols for the elements)
E? (Volts)
2 e 2F-(ag) +0.54
2e Gs)-0.44
2e He)

Fo@g +
G2+(ag) +
H2+(aq) +

2J+(aq) + 2e J2(g)

Identify the strongest reducing agent. (Imark)

Write the equation for the reaction which takes place when solid G is added to a solution

containing H% ions. (1 mark)

Calculate the E° value for the reaction in (ii) above.  (1mark)

11. (a) State the Charles’ law. (Imark)

(b) A certain mass of gas occupies 146dm? at 291K and 98.31kPa. What will be its temperature

if its volume is reduced to 133dm? at 101.325 kPa? (2 marks)
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12. Below is the structure of a monomer used in polymerization.
CN Cl

| |
coc

| |
CHz H

a) Draw the structure of part of the polymer involving 3 units.

b) What type of polymerisation takes place?

20.0cm?® of NaOH solution containing 8.0gdm™ were required for complete

neutralization of 0.118g of a dibasic acid. Calculate the Relative Molecular Mass (R.M.M) of the
acid.

(Na=23, 0=16, H=1) (3marks)

14, The table below shows the results obtained when a current of 2 amperes is passed
through copper 1l sulphate solution for 15 minutes.

Initial mass of cathode 1.0g

Final mass on cathode 1.60g

Change in mass at the cathode 0.60g

Calculate the quantity of electricity required to deposit one mole of copper (Cu=63.5) (2marks)
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15. The following equation shows a reversible reaction. OH O 0O 74.4kJ

—_\
H 2¢)0 Bragd X 2HBTr )

reddish brown colourless

(a). State and explain the observation that can be made when:-
(). Temperature is increased. (1%2marks)

16. You are provided with: A clean metallic spatula
Distilled water
Lead (1) nitrate solution
Source of heat
A rack of test — tubes
A white solid suspected to be sodium chloride
Required
Draft a procedure you would use to enable you test and confirm that the white solid is a
chloride compound. (3marks)

Test Observation Inference

17. Sulphur is one of the elements with varying oxidation States
(@) What is oxidation state? (1mark)

(b) Determine the oxidation state of sulphur in SOs* (Imark)
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(c) Give the electron pattern of sulphur in SO3* (Imark)

18. When fuels burn in the internal combustion engine at high temperature, one of the products
formed is nitrogen (I1) oxide.
(a) Write the equation for the formation of nitrogen (1) oxide.  (1mark)

(b) Give a reason why nitrogen (I1) oxide is not formed at room temperature. (Imark)

(c ) Describe how formation of nitrogen (11) oxide in the internal combustion engine leads
to gaseous pollution?

19. Use part of the periodic table grid below to answer questions that follow. (Letters do not represent
actual symbols of the elements)

a) Which is the most reactive non-metal? Explain. (1 mark)

b) Name the bond type formed when element A and B react. Explain. (1 mark)

20. Use the standard enthalpies of combustion given below to calculate the enthalpy of formation of ethane.
- 5 Cs) + O2(g) CO2(g) OHc =-394Kjmola
_ Hzg) + O2(g) H20() OHc = -286Kjmol-1

CoHs(g) + 502() 2C029 > + 3H20y) OHc=-1300Kjmol-1 (2 % marks)
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21. Describe how a solid sample of Lead (1) Sulphate would be prepared using the following reagents.
Dilute Sulphuric (V1) acid, Nitric (V) acid, solid lead (1) Carbonate. (3marks)

22. Study the flow chart below and answer the questions that follow

Copper pyrites

SOz (g

SOz (g;
A

step |

Froth
floatation

I

CUFeS:z

Air step iv cu
STEP Il

Identify

stepv
\ 4 process W

solid X
|PURE COPPER|

Solid X (*2 mark)

23. The table below gives the rate of decay for a sample of radioactive element P.

Mass of P(g) Number of days

48 0

18 90
6

a) Determine its half-life (Imark)
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b) Complete the following nuclear equation  (1mark)

14
6— . #0%
24. Complete this set up below for the preparation and collection of dry Hydrogen Sulphate.
(3marks)
Thistle Funnel

Dilute Hydrochloric acid  Delivery tube

Iron Sulphide
25. Using dots (.) and crosses (X) to represent elections draw diagram to represent

(i) NH4* (1% mark)

(i) MgaN2 (1% mark)

26. A sample of carbon (I1) oxide gas was passed through hot iron (I11) oxide in a combustion tube P.

Iron (Ill) oxide

carbon (ll) oxide ==p-

Write a chemical equation for the reaction that took place in Tube P. (1 mark)

27. A student performed three experiments on the reaction of magnesium with dilute hydrochloric acid
and collected the hydrogen gas evolved for each experiment.
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(i)  Experiment I: Reacted 2g of magnesium ribbon with 1M hydrochloric acid.
(i)  Experiment Il: Reacted 2g of magnesium powder with 1M hydrochloric acid
(iii)  Experiment I11: Reacted 2g of magnesium ribbon with 0.5M hydrochloric acid

On the grid below sketch the graphs for each of the three experiments performed.  (3marks)

Time

28. In the manufacture of sodium carbonate by solvay process, ammoniated brine trickles down the
carbonator while carbon (V) oxide rises up the same tower.
a) What is ammoniated brine? (1/2 mark)

b) What is the main source of carbon (1V) oxide in the above process?  (1/2 mark)

¢) Write two equations for the reactions in the carbonator (2 marks)

29. The table below shows the solubility of a salt at various temperatures.

Temperature °C Solubility (g/100g water)
0 36
40 30
80 25

22

20

Define the term Fractional Crystallization. (1 mark)

(@) A saturated solution of the salt at 40°C was heated to 100°C. State and explain
the observation made. (Imark)

(b) Calculate the mass of salt formed when a saturated solution of the salt at 0°C is
place in a water bath maintained at 100°C. (1 mark)
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a) Define radioactivity

b) Give two differences between chemical reactions and nuclear reactions. (2marks)
Chemical reactions Nuclear reactions

¢) Study the diagram below and answer the questions that follow

Radioactive source

paper Aluminium Lead shield
sheet

What property of radiations is being investigated by the illustration above

B below is the radioactive decay starting with214g3Bi, study it and answer the questions that

follow.
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214 Step | o 210 1+
g3Bi p > Zslzipo Stepll zéng Step Il 10p;

Step IV

Step V
210
84PO

Identify the radiations emitted at:

i)

3. a) The amount of salt A that can dissolve in water at different temperatures is shown in the table
below
Temperature (°C) 0 10 |20 |30 40 |60 80 |90

Solubility of salt A g/100g of 36.1 | 35,5 |34.8 | 34.2 . : 31.4 | 30.9
water.
) Draw a graph of solubility of salt A against temperature. (3marks)

i) How does solubility of salt A vary with temperature?

From the graph determine the:
l. Solubility when the temperature would be 50°C

I. Temperature at which the solubility will be 31.8g/ 100g of water. (1mark)
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iv)

b) The flow chart below shows industrial manufacture of sodium carbonate by solvay
process. Study it and answer the questions that follow.

Ammoniacal Tower p »| Filters

A

4

Gas Q Chamber G
solid X

Limestone

Adding water
Solution

' :

Chamber K

l

Substance L

(Yamark)
(Yamark)
(Yamark)

Substance L (Y2mark)

Write equations for the reactions that occurred:;
l. Chamber K

iii)  Give one use for each of the compounds:
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Substance L

4. a) The diagram below was a setup used by a form three student in Kapsabet Boys to prepare, dry and
collect hydrogen chloride gas.

Concentrated
— sulphuric acid

) Complete the diagram to show how a sample of hydrogen chloride gas was prepared, dried
and collected. (3marks)
i) Write a balanced chemical equation to shows how hydrogen chloride is formed in the flask.

(Imark)

b) Dry hydrogen chloride gas was passed through hot iron filings as shown below.

Combustion

Concentrated
suphuric (v} acid Iron powder
Glass wool

Sadinm Heaf
chlonide

State and explain observation that would be made in the combustion tube.  (2marks)

i) What is the purpose of having sodium hydroxide in beaker labelled L. (Imark)
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iii) In the experiment above 600cm?® of hydrogen chloride gas were used completely. Determine the
mass of the product that would be formed in the combustion tube.
(Fe =56.0, Cl =35.5, Molar Gas Volume =22.4 litres at s.t.p) (3marks)

5. a) A sample of an ore was suspected to have a compound of iron, describe how it can be established
that the ore contains iron. (3marks)

b) The diagram below represents a blast furnace used in the extraction of iron. Study it and answer
the guestions that follow.

iron ore coke uand

limestone n

< R hot gases

out

Zone 3

Zone 1

hot air m B hot s in
SLAG —pslag tupped off

IRON

iron tappedeg—(_]
=

off

)] Name two ores from which iron can be extracted. (2marks)
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iv) Using chemical equations explain how the impurities are removed from
the ore. (3marks)

V) State the effect of the gases produced in this process on the environment. (1mark)

6. a) The grid below represents part of the periodic table. Study it and answer the questions that follow.
The letters used are not the actual symbols of the elements.

What name is given to the group of elements to which Q and R belong? (1mark)

Write a chemical equation for the reaction that would occur when R and F

dot (.) and across (X) diagram for the compound formed between N and F
(2marks)
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V) Describe how a pure sample of carbonate of K can be obtained from a mixture with lead

(11) carbonate. (3marks)

b) The melting point of silicon (1) oxide is 1728°C while that of sulphur (IV) oxide
is -76°C. Explain (2marks)

7. a) Draw and give names of the structures of the compounds below.
CH3CHCHCH3

b) The formular below represent a type of detergent. ~ C17H3sCOONa
)] Name the type of detergent represented

Give one advantage and one disadvantage of using the detergent in (i)
(2marks)

¢) Compound P whose formular is given below was a product of a reaction between compound M
and compound N.
CH3CH2C00CH2CH3

Draw the structures of compounds M and N
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i) Name the process that took place for formation of compound P. State the conditions

necessary for the process named. (2marks)

d) Compound Q has empirical formula CH2 and molecular mass 42:
Determine the Molecular mass of Q.

Draw a structure of polymer having three units of the structure ini)  (1mark)

a) The diagram below was used in electrolysis of lead (1) bromide. Study it and answer the questions

that follow.

AU

Anode

cathode ——|

Lead (Il) bromide

After the switch was closed, the bulb did not light. Explain. (Imark)

Write ionic equations for the reactions that occurred at:
| anode
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State the precaution that should be taken during carrying out this
experiment.

During the electrolysis above 51.75g of lead was deposited in 3hours, determine the
amount of current that was used.(1F= 96500 coulombs,
(3marks)

b) Use the reduction potentials given below to answer the questions that follow.
Reaction E® (volts)
A?*(aq) + 2e- — A(s) -0.76
B?*(aq) + 2e- — B(aq) -0.44
C*(aq) +e- — C2(g) 0.00
D?*(aq) + 2e- — D(s) +0.34
YE»(g) + e- — E(aq) +1.09
Identify the strongest reducing agent. Give a reason.

iii) Draw and label an electrochemical cell that can be obtained when the two half-cell
reactions mentioned above would be connected (3marks)

iv) Is it possible to store a solution containing ions of A in a container made
of B? (Imark)
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Total Score

. You are provided with
Aqueous sulphuric acid labelled solution A
Solution B containing 8.0g per litre of Sodium Carbonate - An aqueous solution
of substance C, labelled solution C. You are required to determine the:

Concentration of solution A
Enthalpy of reaction between sulphuric acid and substance C.

Procedure

Using a pipette place 25.0cm? of solution A into a 250ml volumetric flask. Add
distilled water to make 250cm? of solution. Label the solution D. Place solution
D in a burette. Clean the pipette and use it to place 25.0cm? of solution B into a
conical flask. Add 2 drops of methyl orange indicator provided and titrate with
solution D. Record your results in table 1. Repeat the titration two more times
and complete the table.

Table 1

Final burette reading

Initial burette reading

Volume of solution D used (cm?)

Calculate the
I. Average volume of solution D used.

Concentration of Sodium Carbonate in solution B (Na = 23.0, 0 =16.0, C =
12.0)
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iii.  Concentration of sulphuric acid in solution D.

iv.  The concentration of sulphuric acid in solution A.

B. Label six test tubes 1, 2,3,4,5 and 6. Empty the burette and fill it with solution A.
From the burette place 2cm? of solution A into test tube number 1. From the same
burette place 4cm? of solution A in test tube 2. Repeat the procedure for test tubes
number 3, 4,5 and 6 as shown in table 2.

Clean the burette and fill it with solution C. From the burette, place 14cm?® of solution
C into a boiling tube. Measure the initial temperature of solution C to the nearest 0.5°C
and record it in table 2. Add the contents of test tube number 1 to the boiling tube
containing solution C. Stir the mixture with thermometer. Note and record the highest
temperature reached in table 2. Repeat the process with the other volumes of solution
C given in table 2 and complete the table. Table 2

Test tube number 1 2 3 4 5 6

Volume of solution A (cm?) 2 4 6 8 10 |12

Volume of solution C (cm?3) 14

Initial temperature of solution C (°C)

Highest temperature of mixture (°C)

Change in temperature, AT(°C)

(6mks)
On the graph paper provided, draw a graph of AT (vertical axis) against
volumes of solution A used. (3mks)

il.  From the graph, determine
l. The maximum change in temperature
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The volume of solution A required giving the maximum change in
temperature. (Imk)

I1l.  Calculate the
l. Number of moles of sulphuric acid required to give the maximum
change in temperature. (Imk)

Molar enthalpy of reaction between sulphuric acid and substance C

(kilojoules per mole of sulphuric acid). Assume the specific heat

capacity of solution is 4.2Jg"*K"* and density of solution is 1gcm™.
(2mks)
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2. You are provided with solid E. Carry out the following test and write your
observations and inference in the space provided.
a. Place about one —half of solid E in a dry test tube. Heat it strongly and test
any gas produced using hydrochloric acid, solution K on a glass rod.

Observations Inferences

(2mks) (Imk)

b. Place the rest of solid E in a boiling tube. Add about 10cm? of distilled
water. Shake well and use 2cm? portions of the mixture for each of the test
below.

. To one portion, add aqueous ammonia drop wise until in excess.
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To a second portion, add about 1cm? of hydrochloride acid.

Observations Inferences

(1 mk)

Observations Inferences

iii.  To the third portion, add three drops of aqueous lead (Il) nitrate and
heat the mixture to boiling.

Observations Inferences
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3. You are provide with liquid F carry out the following tests and record your
observation and inferences in the spaces provided.
a. Place five drops of liquid F on a CLEAN DRY watch glass and ignite it

Observations

Inferences

b. Place 3cm?® of liquid F into a test tube followed by 3cm? of distilled water

and shake the mixture

Observations

Inferences

c. Place about 2cm? of liquid F into a test, add about 1cm? of acidified
potassium magnate (VI1I) and warm the mixture.
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Observations

(1 mks )

Inferences

(1 mk)

d). Place about 2cm?® of liquid F into a test tube add about 1cm? of acidified
potassium dichromate (V1) and warm the mixture.

Observations

Inferences
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. State the observations made when a piece of sodium metal is dropped into a beaker containing water.
(2mks)
During a class experiment, students passed gas X over heated copper metal, the metal changed its
colour to black.

@) Identify gas X. (1mk)
(b) Name the black substance formed. (Imk)

3. Aluminium is extracted from its ore by electrolysis.
@) Name the main ore of Aluminium . (Imk)
(b) The Aluminium ore in (a) above has a very high melting point.(2015°C),though it is electrolyzed at a
lower temperature of about 900° C. Explain how the low temperature is achieved.

(1mk)

(c) In the above process, graphite electrodes are used. What is the disadvantage of using this kind of
electrodes (Imk)

4, A student added 50cm? of 1.0M aqueous Sulphuric (V1) acid to 50cm? of 2.0M Potassium

Hydroxide and the temperature of the resulting solution rose by 4° C.

@) Define the term Molar heat of neutralization. (Imk)
(b) Calculate the molar heat of neutralization
(C=4.2KJKg! K1 Density of solution=1g/cm?) (2mks)

5. Use the table below to answer the question that follow:

Element Atomic number
11
13
14
17
19

@) Write an equation for the reaction between element A and water. (Imk)
(b) Explain the trend of atomic radii between elements A and D. (2mks)
6. Interms of structure and bonding, explain why graphite is used as a lubricant. (2mks)
7. (a)State the Boyles Law. (1mk)
(b) A given mass of the gas occupies 20cm? at 25° C and 670mmHg pressure. Find the volume it will occupy
at 10° C and 335mmHg. (2mk
7. Study the flow chart below and answer the questions that follow

Mixture M

Step 1

. . . Step 2 Add water and filter
White precipitate P

insoluble on < Colourless

o Add Barium . » Black solid
boiling tube _ solution
Nitrate

solution Step 3

Step 4

Add ammonia

L Add dilute nitric (V) Acid
solution in excess

\ 4 A 4

Colourless Pale blue solution
solution
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@) Name
Q) Cations present in mixture M. (1mk)
(i) Anion present in thecolourless solution. (Imk)
(b)  Write an equation to show how the white precipitate in step 3 dissolves.  (1mk)
(c)  Name the process outlined in step 4 above. (Imk)
9.The solubility of potassium nitrate is 859/100g of water at 50 ° C and 32g/100g of water at 25 ° C.

(a) Define the term solubility. (Imk)
(b) Calculate the mass of the crystals formed if a saturated solution of potassium nitrate in 50g of water at

50 ° C is cooled to 25 ° C. (2mks)

10.Magnesium Chloride dissolves in water to form a neutral solution while iron (111) chloride forms an
acidic solution. Explain. (2mks)

11.  The diagram below is a set up to prepare a certain gas X. Study it and use it to answer the questions

@ few Cu@o& ‘
C Y\)\‘ﬂ—q g

that follow.

(a)ldentify gas X.

(b)Why is the gas collected over water? (Imk).

(c)Why are Copper (I1) Sulphate crystals added to the flask where the reaction takes place?

12. (a)Give the systematic names of the following organic compounds. (2mks)
Q) CH3CH,CH,>CH0OH

(i)  CHsCH.COOCH,CHs

(b)Explain why an organic compound with the formula CsHgburns with a more sooty flame than CsH 1.
(2mks).

13.  When solid Zinc Carbonate was added to a solution of Hydrogen Chloride in methylbenzene there
was no observable change. On addition of some water to the mixture there was effervescence. Explain the
observation. (2mks)
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14. In titration experiment,25.0 cm?® of sodium hydroxide containing 8.0 g per litre was required for
complete neutralization of 0.245 g of a dibasic acid. Calculate the relative molecular mass of the acid.
(3mks)

15. (a)100g of a radioactive isotope was reduced to 12.5¢ after 81 days. Calculate the half lifeof the
radioisotope. (2mks)

" (b) #250Y decays by beta emission. What is the mass number and the atomic number of the product after
decay? (1 mk)

16.(a) Distinguish between ionization energy and electron affinity. ) (2mks)

17.The diagram below represents a paper chromatography for three brands of juice suspected to contain
unwanted food additives.

From the results, it was found that unwanted additives are present in Y and Z only.
On the chromatogram;
(a)Circle the spots which show unwanted food additives.
(b)Name the solvent commonly used in paper chromatography.
(c)State two applications of chromatography.
18.(a)Show bonding in Aluminium Oxide.

(b)1dentify the type of bonds represented by p and g in the substances below.

H
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(% mK)
(% mK)

19.The following diagram represents a charcoal burner. Study it and answer the questions that follow:

Biavn i

20. Use the scheme below to answer the question that follow.

Carbon (IV) oxide

Solid J

(Yellow when cold)

(a)ldentify process N. (Imk)
(b)ldentify the solids
(Y2 mk)

(Y2 mk)
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21.Ammonia gas is prepared by Harber process according to the equation below:
N2(9)+3H2(g) ———» 2NH3(g) +Heat

State and explain the effect on equilibrium when the following conditions are applied.
(a)Pressure increased.

(b) Temperature increased.

(c)State Le Chatelier’s principle.

22. You are given the following half equations.

I2(s) +2€ — 2I_(aq) E®=+0.54V

Bry(l) +2¢ 2Br-(aq) E®=+1.09V
N

(a)Write an overall equation for the cell reaction. (Imk)
(b)Calculate the E® value of the cell. (Imk)
(c)Name the oxidizing agent. (Imk)

23.When a current of 0.8 Ampheres was passed for 44 minutes and 20 seconds through fused iodide of metal
Z,0.7167g of Z was deposited. Determine the charge of the ion of metal Z.

(1 Faraday=96500C,RAM of Z=65) (2mks)

24.The set up below shows how small pieces of copper are heated in nitrogen (1) Oxide.

o.\\\n\»\‘St‘ ow
C b

fRS S
€o Ppev malted .

N;‘#w"\cuu )
oxTde

(a)Write an equation for the reaction which occurs in the glass jar. (Imk)
(b)Give one use of the Nitrogen (I) Oxide. (Imk)
25.State what would be observed if concentrated Sulphuric (V1) Acid is added to:

(a)Sugar crystals. (Imk)

(b)Hydrated Copper (I1) Sulphate crystals. (Amk)
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(c)What type of reaction has taken place above. (Imk)

26.Explain why commercial indicators are preferred to flower extracts as acid base indicators.
(2mks

27.(a)Magnesium reacts with hydrochloric acid according to the following equation.

Mg(s) +2HCI(ag) ——  MgCl2z(aq) +H2(Q)

Identify the reducing agent. Give a reason for your answer. (2mks)
(b)Iron sheets are dipped in molten Zinc to prevent rusting .Name this process. (Amk)

28.Explain why a balloon filled with helium gas deflates faster than a balloon of the same size filled with
argon gas. (2mks)

29.Complete the table below. (2mks)

Solution Nature of Solution

H

Neutral

Weak acid

30.A farmer intended to plant cabbages in his farm. he first tested the PH of the soil and found it to be 3.0.1f
cabbages do well in alkaline soils, explain the advice that would be given to the farmer in order to realize a
high yield. (2mks)

31.Name an appropriate apparatus:

(a)That is used to prepare standard solutions in the laboratory.

(b) That is used in heating solid substances strongly.

(c)That can be used to separate two immiscible liquids.

32.Some plants have seeds that contain vegetable oil.

(a)State the reagent and apparatus used to extract the oil from the seeds.
Reagent-

Apparatus-

(b)Explain how it could be confirmed that the liquid obtained from the seeds is oil? (Imk)

(c)State an application of the method of extracting oil above. (Imk
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1. The diagram below shows a set up used by a student in an attempt to prepare collect oxygen gas
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— OXygen

solidw

a) 1) ldentify and correct the mistakes in the set up to enable the preparation and collection of the
gas.
(2mks)
i) Identify solid w. (Imk)

b) A piece of phosphorous was burnt in excess air. And the product dissolved in hot water to make a
solution.

) Write an equation for the burning of phosphorous in excess air. (Imk)

i) The solution obtained in (b) above was found to have a pH of 2.0. Give reasons for this observation.
(Imks)

C) Explain why cooking pots made of aluminium do not corrode easily when exposed to air. (1mk)

d) The reaction between sulphure (1) Oxide and oxygen to form Sulphur (V1) Oxide is an exothermic
reaction, which can be represented by the equation below;

250 + O S 2503 H = -ve A

A factory manufacturing sulphuric (V1) acid by contact process produces 350kg of sulphur(VI)oxide per day
(conditions for the reaction; catalyst, 2 atmospheres pressure and temperatures between 400 — 500 °C.)

) What is meant by an exothermic reaction? (Imk)

i) How would the yield per day of sulphur trioxide be affected if temperatures lower than 400°C are
used? Explain. (Amk)

iii)  All the sulphur (V1) Oxide produced was absorbed in concentrated sulphuric acid to form oleum.
SOz + H2S04) — H2S207()

Calculate the mass of oleum that was produced per day. (S = 32.0, O= 16: H = 1.0)(3mks)

2. Study the table below and answer the questions that follow:

Compounds | Melting point °C | Boiling points °C

C2H402 16.6 118
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CsHe -185.0 -A7.7

CsHsO -127 97.2

CsH1o -130 36.3

CeHu4 -95.3 68.7

@) M Which of the compounds is a solid at 10°C. Explain

(1mk)

(i)  Choose two compounds which are members of the same homologous series and explain the

difference in their melting points

(3mks)

(ii)  The compound C3HsgOis an alcohol. How does its solubility in water differ from the solubility of

CsHa2 in water? Explain (2mks)

(b) Complete combustion of one mole of a hydrocarbon produces four moles of carbon (1V) oxide and

four moles of water.
(i) Write the formula of the hydrocarbon

(i) Write the equation for the complete combustion

(1mk)

(1mk)

(©) (i) In a reaction, an alcohol “J” was converted to hex -1-ene. Give the structural formula of alcohol

CGJ” (1m k)

(it) Name the reagent and conditions necessary for the reaction in C (ii) above
(d) Compound K reacts with sodium hydroxide as shown below

CH: - 00C -Ci- Hae CH.OH

CH:-00CCrH:: +  3NaOH CH-OH

| |
CE:- 00CCyHs CH:-OH

What type of reaction is represented by the equation above

(i)  To what class of compound does “K” belong?
(e)The following equations represent two different types of reactions
() nCaHggy —  [CaHe]n)

(i) CoHe(q) + Clygy — C2oHsClg)

State the type of reaction represented by (i) and (ii)

( 1mk)

+  3CpHCOO0Ma™

(1mk)

(1mk)

(1mk)

3. (a) Give the name of one reagent which when reacted with concentrated hydrochloric acid produces

chlorine gas

(1mk)

(b) A student set out to prepare iron (lll) chloride using apparatus shown in the diagram below
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Calcium oxide

Guard tube ‘

Iron : ot lron () chloride

|
c hln[r}ir:e g?—% ﬁﬁ%

Heat Combustion tube

Q) Explain why it is necessary to pass chlorine gas through the apparatus before heating
begins? (Amk)

(i) What property of iron (I11) chloride makes it possible to be collected as shown in the
diagram (Amk)

(iii)  The total mass of iron (I11) chloride formed was found to be 0.5g. Calculate the volume of chlorine
gas that reacted with iron. (Fe = 56, Cl = 35.5 and molar gas volume at r.t.p is 24,000 cm®)
(3mks)

(c) When hydrogen sulphide gas passed through a solution of iron (I11) chloride the following
observation was made;

The colour of the solution changed from reddish brown to green and yellow solid was deposited. Explain
these observations (2mks)

(d) State and explain the observations that would be made if a moist blue-litmus paper was placed in a
gas jar full of chlorine gas (2mks)

(e) Study the information to answer the questions that follow. The letters do not represent
the actual symbols of the elements.

Elements | Atomic number | Melting point (°C)

L 11 97.8

13 660

14 1410

17 -101

19 63.7

a) 1) Write the electron arrangement for the ions formed by elements “ M” and “C” (1mkK)

ii) State the type of the bond that will be formed when M and C react.
(Imk)

iii) In which group and period of the periodic table does element “R” belongs?  (1mk)

iv) Element R loses its outermost electrons more readily than “L”. Explain (Imk)
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V) Using dots and crosses to represent electrons, show bonding in the compound formed
between N and C. (2mks)

4. Study the energy level diagram below and answer the questions that follow.

2Hg +0g

L

Energy (kj)

Rxn path

(i) Which FAvalues have a positive sign.

The hydration energy of AI** and CI- are -4690 and -364kJmol™ respectively. The heat of
solution of aluminum chloride is -332kJ mol-1.

(i) Calculate the lattice energy of aluminum chloride (2mks)

(i) Draw an energy level diagram for dissolving of aluminum chloride (2mks)
(c) When one mole of butanol is burnt. 2676kJ are liberated
(i) Write a chemical reaction for combustion of butanol.

(i)  Considering the following heats of combustion
A HOC (Graphite) = -393kJ mol*
A HC (Hy) = -286kJ mol*
A H°C (Butanol) = -2676kJ mol?
Draw an energy cycle for the above energy changes (2mks)

(iii)  Calculate the heat of formation of butanol (2mks)
5. (a) The equations below shows the standard reduction potential for four half cell. Study it and
answer the questions that follow. Letters are not actual symbols of the element.
E’Volts

Fogq + 2e- 2F aq) +0.54
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G%*(ag) + 2e- G -0.44
H*2(aq) + 2e- — Hs) +0.34

2 @q) + 2e- — J2(9) 0.00

I. Write the equation for the reaction which takes place when solid “G” is added to a solution
containing H%* (ions) (1mk)

ii. Calculate the E' value for the reaction in (ii) above (Imk)

(b) The diagram below shows the apparatus used to electrolyze acidified water to obtain hydrogen and
oxygen gases. Study it and answer the questions that follows?

Acidified water

iii. Explain why hydrochloric acid is not used to acidify the water

(c)  During electrolysis of aqueous copper (I1) sulphate 144750 columbus of electricity were used.
Calculate the mass of copper metal that was obtained (Cu= 64, 1 Faraday = 96500 Columbus)
(2mks)

6. The flow chart illustrates the extraction of zinc and preparation of Zinc (I1) sulphate crystals. Study it
and answer the questions that follow
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SO, Gas Q

]

Roaster ~ . Reaction
chamber I

Zn(l)

impurities

Separation

Liqllid R chamber

Zn(® ¥

Filtration Reaction Cooling
chamber [~ chamber IT chamber

!

Crvstalization
chamber —FEESU_:i .?H:D

(@)(@) Name

(i) Write an equation for the reaction that takes place in

Chamber 1
The Roster
Chamber 11

(iii)  Given that the zinc sulphide ore contain 45% of Zinc sulphide by mass, calculate

I. The mass in grains of Zinc sulphide that would be obtained from 250 kg of the ore.(1mk)
I1. The volume of sulphur (IV) oxide (So2) that would be obtained from the above mass of
zincsulphideat room temperature and pressure (S = 32.0, molar gas volume = 24 dm®). (2m
1. The mass of zinc metalthat would be obtained in labove(Zn = 65.4) (Imk)

(b) In such an experiment sulphur (1) Oxide may keep escaping to the atmosphere. Explain how this
could affect the environment. (Amk)

(©) Suggest one other manufacturing plant that could be set up near Zinc extraction plant. (1mk)

7. (a) State the difference between chemical and nuclear reactions (Imks)
(b) Below is a radioactive decay series starting from

214 206

Bi and ending at Pb. Study it and answer the questionsthat follows
83 82

214 219 210 210 210 206

Bl Step | :Ei Step 11 nb Step 111 > Bl Step IV pﬂ Step V Fb

83 84 82 83 84 82
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Q) Identify the particle emitted in step I and III.

(i)  Write the nuclear equation for the reaction which takes place instepV. ~ (1mk)

(c) The table below gives the percentage of radioactive isotope of Bismuth that remains after decaying at
different times.

Time (mm) 0 6 12 |22 |38 |62 |100
Percentage of Bismuth | 100 |81 |65 |46 |29 |12 |3

Q) On the grid provided below, plot a graph of the percentage of bismuth remaining (vertical axis)
against time (3mks)

(i) Use the graph, determine the
Half life of the Bismuth
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1. You are provided with;
e Solid A magnesium ribbon
e Solution B 2MHCL
e Solution C, 0.3MNaOH
e Distilled water
You are required to determine the:

Temperature change when magnesium reacts with excess hydrochloric acid

Number of moles of hydrochloric acid that remains unreacted

Number of moles of magnesium that reacted

Molar heat of reaction between magnesium and hydrochloric acid
Procedure 1

Using a burette, measure 50cm of solution B and place it in 100ml beaker. Measure the temperature of
solution B in 100ml beaker after every 10 seconds. At 30" seconds add magnesium ribbon to solution B and
continue recording the temperature. Stir the mixture continuous with a thermometer making sure that the
magnesium ribbon remains in the solution as it reacts. Measure the temperature after ever 10 seconds and
record values at the table below. Continue stirring and measure the temperature to complete table 1 below.

Keep the resulting solution for use in procedure 2.

Table 1

a)

Time (sec)

Temperature (°C)

Plot graph of temperature against time on the grid provided. (3mks)

if) On the graph, show the maximum change in temperature AT and deter mine its value.
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Procedure 2

Transfer all the solution obtained in procedure 1 into 250ml volumetric flask. Top up with distilled water to
250ml mark. Label it with solution D. Empty the burette and fill it with solution C. Pipette 25mlof solution
D and place it in 250ml conical flask. Add drops of phenolphthelene indicator and titrate solution C against
solution D. Record the results in table 2. Repeat the titration of solution C against solution D and complete
table 2.

Table 2

b)

Find burette reading

Initial burette reading

Volume of solution C (cm?)

i) Calculate average volume of solution C used. (1mk)
ii) Calculate the number of moles of:

I 0.3MNaOH (1mk)

11 Hydrochloric acid in 25cm?® of solution D. (1mk)

[11 Hydrochloric acid in 250cm? of solution D. (1mk)

IV Hydrochloric acid in 50cm?® of solution B. (1mk)

V Hydrochloric acid that reacted with magnesium. (1mk)
VI Magnesium that reacted. (1mk)

¢).Using your answer in iv above, determine molar heat of reaction between magnesium and hydrochloric
acid. Assume the heat capacity of solution is 4.2Jg 2k and density of solution 1g/cm® (2mks)

2. You are provided with solid E. Carry out the experiments below. Write your observation and
inferences in the space provided.
a) Place all solid E in a boiling tube. Add about 20cm? distilled water and shake until all the solid dissolves
label this solution E. use solution E for experiments (i) and (ii)

i) To 2cm3of solution E in a test tube in each of experiments 111,111 and IV add:

I Two drops of aqueous sodium sulphate;

Observations Inferences
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(1mk)

Il Five drops of aqueous sodium chloride;

Observations Inferences

(1mk)

111 Two drops of barium Nitrate;

Observations Inferences

(1mk)

IV Two drops of lead (ii) Nitrate

Observations Inferences

Page 158 FOR MARKING SCHEMES AND CONFIDENTIALS TEXT OR CALL 0724351706




ii) To 2cm?® of solution E in a test tube add 5 drops of aques sodium hydroxide. Add a piece of Aluminium
foil provided to the mixture and shake. Warm the mixture and test any gas produced with the and read litmas
papers.

Observations Inferences

(2mk) (Imk)

3. You are provided with solid F. Carry out the following tests and record the observations and
inference in the space provided.

a) Place about one third of the solid F on a clean metallic spatula and burn it in a Bunsen burner flame.
Observations Inferences

(1mk) (1mk)

b) Place the remaining amount of solid F in a boiling tube. Add about 10cm?®of distilled water and shake use
the mixture for tests (i) to (ii)
Observations Inferences
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(“mk)

(vamK)

i) Using about 2cm?® of the mixture in a test tube determine the PH Using universal indicator paper and chart.

PH

Inferences

(1mk)

(1mk)

il) To about 2cm3 of the mixture in a test tube add three drops of acidified potassi

Observations

Inferences

(1mk)

(1mk)

um manganese Vii.

iii) To about 2cm? of the mixture in a test tube add two or three drops of bromine water.

Observations

Inferences
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1 a) What is meant by allotropy? (Amk)
b) Identify the two crystalline allotropes of carbon. (Amk)
c¢) Give one use of carbon black. (Imk)

2. When hydrated sample of iron (I1) Sulphate FeSO4. nH20 was heated until there was no
further change in mass, the following data was recorded.
Mass of evaporating dish =78.94¢q
Mass of evaporating dish + hydrated salt = 84.14g
Mass of evaporating dish + residue =81.78g
Determine the empirical formula of the hydrated salt
(Relative formula Mass of FeSO4 = 152, H,O =18) (3mks)

3. Equal volumes of 2M monobasic acids R and S were each reacted with excess magnesium ribbon. The table
below shows the volume of the gas produced after one minutes

Volume of gas (cm?)

80

30

c) Write the ionic equation for reaction which took place (1mk)

d) Explain the difference in the volumes of the gas produced (2mks)
4. The graph below shows the changes which takes place when a solid is heated.




d) What happened to the molecules between W and X? (1mk)
e) What is the significance of temperatures T1and T» (Imk)
f) Explain why the temperature does not rise between X and Y (Amk)
. In an experiment to determine the solubility of potassium nitrate at 30°c, a saturated solution
was heated in an evaporating dish until there was no further change in mass. The following

data was obtained.

Mass of dish + solution =1289¢
Mass of dish + dry salt =103.9¢
Mass of empty dish 9439

Determine the solubility of potassium nitrate at 30°. (3mks

6. The diagram below shows a set up that was used to prepare and collect a sample of nitric acid.




f) Give a reason why it is possible to separate nitric acid from Sulphuric acid in the set up. (Imk

g) Name another substance that can be used instead of potassium nitrate.  (1mk)

7. Starting with lead oxide, nitric acid, sodium sulphate, water and all necessary apparatus,
describe how you would prepare a dry sample of lead (I1) sulphate (3mks)

8. Study the flow chart below and answer the questions that follows:

\ Brown gas

Blue
solution

Step 1

Reagent Z

l Step 2
Reagent vy

Pale blue
Precipitate

Step 3
Reagent Y

Deep blue
Precipitate




c) Name the reagent Z and Y
Z (Imk)

Y (1mk)

d) Write the formula of the complex ions presented in the deep blue solution (Imk)
9. The equations below shows the molar enthalpies of combustion of carbon, hydrogen and
methane.

C(s) + O2(g)———» CO2(g) AH. = -393 KImol?
Hz(g) + % 02(g) —— > H.0 (1)  AHc = -285 KImol .

CHa(g) + 02(g) —> CO2(g)  AHc = -890KJmol *
Use the energy cycle diagram to calculate the heat of formation of methane (3mks)

10. NO; and N,O4 gases exist in equilibrium at 20%

State and explain the observation that would be made when
a) A syringe containing the mixture 20% is heated to 40°%
b) The gaseous mixture in a syringe is compressed.

11. The diagram below shows a Bunsen burner when in use




f) Name the regions labelled B and C
B

C

g) What is the function of the part labelled A? (Amk)
12. A certain mass of marble chips reacted with excess dilute hydrochloric acid at 25°%. The volume of carbon
(iv) oxide gas liberated was measured after 30 seconds. The results were presented as shown in the graph below.

SN S

(Wl A - 818
Al

L-—90 420
Ame (00




c) Name one piece of apparatus that may have been used to measure the volume of the gas liberated.
(Imk)

d) On the same axis sketch the curve that would be obtained if the experiment was repeated using
powdered calcium carbonate. (Amk)

13. When hydrogen Sulphide gas was bubbled into an aqueous solution of iron (iii) chloride, a
yellow precipitate was deposited.
c) State another observation that would be made (Amk)
d) Write an equation of the reaction that took place. (Imk)

14. The table below shows the atomic number of elements M, P, Q and R.

Element P Q R

Atomic No 13 7 12

Mass No 26 15 24

¢) Which two letters represent the same element? Give reasons (Amk)

d) Give the number of neutrons of an atom of element Q (Imk)
15. The diagram below show the set up that was used to prepare and collect

Sulphur (iv) oxide gas.




h) Identify the solid P (Amk)
1) 1) Why is it possible to collect Sulphur (iv) oxide as shown?  (1mk)
i) What happened to the red flower? (Imk)

16 a) State Charles’ law (1mk)

b) The volume o f a sample of nitrogen gas at temperature of 298k and 600mmHg pressure
was 0.048m?3, calculate the temperature at which the volume of the gas would be 0.032m?
if pressure remains the same. (2mks)

17. Element T consists of two isotopes T and ®T in the ratio 7:3 respectively. Calculate the
Relative atomic mass of element T (3mks)
18. Name the process which takes place when
a) Solid carbon (iv) oxide changes directly into gas (Imk)
b) Butanol reacts with hexanoic acid in the presence of Sulphuric (iv) acid. (1Imk)
19. Study the standard electrode potentials for the half-cells give below and answer the questions
that follows ( the letters do not represent the actual symbols of the elements)




I .

N%gq_) T 8 . > ,N(S) =
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g) Identify
vii)  The strongest reducing agent (%2 mks)

viii)  The strongest oxidizing agent (¥amks)
h) Calculate the e.m.f of the cell (2mks)
NsyN" @) // G*aq) / G
20. Study the table below and answer the questions that follow

Bond type Bond energy

KJ/mol

346

610

413

280

193

i) Calculate the enthalpy of the following reaction.

CoHyg +Bra(g) ———>CoHaBr2(g)
J) Name the type of reaction that took place in a) above

lead (ii) chloride and silver chloride (3mks)

- P k%

e

_AX-5H2 IS
0:00

ek - B S

— A ;

(2mks)

(1mk)
21. Briefly explain how you would obtain pure sample of lead (ii) chloride from a mixture of

22. Explain the following observations: very little carbon (iv) oxide is evolved when lead
carbonate reacts with dilute hydrochloric acid (2mks)
23. The table below gives some properties of compounds P, Q, Rand S

Compound B.P°C M.P°C Conductivity in water

P 77 -23 Does not conduct




74 Does not conduct

-161 Conduct

2407 Conduct

¢) Which one of the compounds in the table is ionic?
Explain (Imk

d) Give the compound that is liquid at room temperature. (1mk)

24. When butan — 1 — OL is oxidized by acidic potassium dichromate, a weak organic acid is
formed. Draw and name the structure formula of the acid obtained from the above
reaction. (2mks)

25. When a hydrocarbon fuel burns, one of the main products is acidic gas R

i) Identify gas R (Imk)
1) What two effects does gas R have when its concentration in the atmosphere exceeds its
acceptable level. (2mks)

Escaping
26. Air was passed through several reagents as shown in the flow chart below. gases

Air Concentrated potassium Excess hot Excess heated
- Copper magnesium

Hydroxide solution i
turnings powder

c) Write an equation for the reaction that took place in the chamber with the magnesium powder
(Imk)
d) Name one gas that escapes from the chamber containing magnesium powder. Give a reason for your
answer. (Amk)
27. When a current of 6.42 Amperes was passed through an electrolyte Y #* for 10 minutes,
2.74g of Y were deposited. (Imk)
iii) Calculate the quantity of the electricity passed in the experiment.
iv) Determine the relative atomic mass of (1 faraday = 96,500 coulombs) (2mks)
28. Explain why aluminium metal is not extracted from aluminium chloride (2mks)
29. Part of the structure of a polymer is given below.

P cH - _Ccu,— CH— cH, — i




xii)  ldentify the polymer. (Imk)
xiii)  State one disadvantage of continued use of this polymer (1mk)
30. The table below gives the rate of decay for a radioactive element M

Number of days Mass ()

0 12.8

0.8

Determine the half — life of the radioactive element M (2mks)
31. Study the flow chart below and answer the questions that follows.

f) Write an equation for the reaction between gas X and ammonia (Amk)
g) Write the formulae of the substance present in the mixture Y(aq) (2mks)

32. When the air hole is fully opened, the Bunsen burner produces a non-luminous flame
Explain (Imk)
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j) A student set-up the following apparatus to prepare carbon (1) oxide from charcoal in the laboratory.

State the purpose of potassium hydroxide solution (Amk)
Identify gas B (Amk)
Name_two substances that react together to produce gas B

Write balanced equations for reactions in
i) Combustion tube (Imk)
j) Flask L (Imk)
Describe two simple test that you would use to distinguish between Carbon (1) oxide and Carbon
(1) oxide. (2mks)
In another experiment, the student reacted charcoal with excess hot concentrated nitric (v) acid.
h) State one observation made (Amk)
) Write balanced equation for the reaction (Amk)
9)] State two use of Carbon (I1) oxide (Amk)
k) Use the information in the table below to answer the questions that follow. The letters are not the actual
symbols of the elements.




Element Atomic Number

A 11

13

B
C 14
D

17

E 20

Xiv) Write the electronic arrangement for the ions formed by elements D and A (2mks)
xVv) Select an element which is :
iX) A poor conductor of electric current (Imk)
X) The strongest reducing agent (Imk)
Xi) Has a giant covalent structure (Amk)
xii)  In which state will element B exists at 661°% Explain. (Amk)
XVi) Compare the electrical conductivity of element A and B. Give areason  (1mk)
XVii) Using dots (.) and crosses (x) to represent the outermost electrons, show the bonding in the
compound formed between elements C and D. (2mks)
XViii) Explain the difference in melting points in elements B and A (2mks)

XiX) Write an equation for the reaction that takes place between element E and steam. (Amk

xX) Describe how a solid mixture of the Chloride of E and lead (I1) Sulphate can be separated into solid
sample. (2mks)

I) Study the flow chart below and answer the questions that follow.




h) Name substance J and draw its structural formula:
Name

Structural formula

i) What reagents and conditions are necessary for:
k) Step (I11) : Reagent (Imk)

Condition
) Step Il: Reagent (1mk)

Condition




c) Name the following

i) L (1mk)

i) Gas P (Imk)

iii) Q (1mk)

iv) M (1mk)

d) Write the equation of the reaction that occur in step (1V)

e) Give the name of process in step (V) (Imk)

f) If the relative Molecular Mass of R is 21,000, determine the value of n. (C = 12.0, H = 1.0) (2mks)

m) a) Define an electrolyte (Imk)

b) Explain why the following substances conduct an electric current (2mks)
1) Magnesium metal
i) Molten magnesium Chloride

¢) Study the reaction scheme below and answer the questions that follow.




i) Write the formula of P and Q (2mks)

i) Write an ionic equation for the formation of P (Imk)

iii) Name process (i) (1mk)

iv) Write a balanced equation for the formation of white precipitate K
v) State the condition required for process (I11) (Imk)

vi) Which physical property is exhibited in process (111) (Amk)

vii) State one use of magnesium hydroxide (2mks)

Give one reason
5 a) At 25°, 50g of potassium nitrate were added to 100g of water to make a saturated solution. What is meant
by a saturated solution? (Amk)

b) The table below gives the solubilities of potassium nitrate at different temperatures.

Temperature (°c) 12 20 28 36 44




Solubility g/100g of
water

i) Plot a graph of the solubility of potassium nitrate (vertical axis) against temperature (3mks)

i) Using the graph

i) Determine the solubility of potassium nitrate at 15°%. (Amk)

ii) Determine the mass of potassium nitrate that remained undissolved given that 80g of potassium nitrate were
added to 100cm? of water and water to 40%.  (2mks)

c) Determine the molar Concentration of potassium nitrate at 15°.
(Assume there is no change in density of water at this temperature)
(K=39.0,N=14.0,0=16.0) (3mks)
6 a) Aluminium oxide reacts with both acids and bases
i) Write an equation for the reaction between aluminium oxide and hydrochloric acid (Amk)
i1) Using the equation in (a) above, calculate the number of moles of hydrochloric acid that would react
completely with 153.0g of aluminium oxide (Al = 27.0, O = 16.0) (3mks)

b) Sodium hydroxide pellet were accidentally mixed with sodium chloride, 8.8g of the mixture were dissolved
in water to make one litre of solution. 50cm? of the solution was neutralized by 20.0cm?® of 0.25M Sulphuric (vi)
acid.

i) Write the equation for the reaction that took place. (Imk)
il) Calculate the:

i) Number of moles of the substance that reacted with Sulphuric (vi) acid  (2mks)

i) Number of moles of the substance that would react with Sulphuric (vi) acid in the one litre
solution. (Amk)

iii) The percentage of sodium chloride in the mixture. (2mks)

7. The flow chart below illustrates the industrial extraction of lead metal.
Study it and answer the questions that follow.




j) 1) Name the ore that is commonly used in the process (Imk)

i1) Explain what takes place in the roasting furnace (Imk)

Identify gas P (Amk)
Write the equation for the main reaction that takes place in the smelting furnace. (Amk)
What is the purpose of adding iron in the smelting furnace? (1mk)

Give two environmental hazards likely to be associated with extraction of lead. ~ (2mks)

k) Explain why hard water flowing in lead pipes may be safer for drinking than soft water flowing in the

same. (2mks)

I) State one use of lead other than the making of lead pipes (Imk)
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a.)You are provided with:
xxi)  Solution A, Dilute hydrochloric acid
xxii)  Solution B, made by dissolving 0.5g of sodium hydroxide in water and made to 250cm? of
solution
xxiii) Solid C, Magnesium ribbon
xxiv) Phenolphthalein in indicator
You are required to:

b.) Standardize solution A
c.) Determine the rate of reaction between solution A and magnesium
PROCEDURE

k) Measure exactly 10cm? of solution A using a burette and transfer into a 250ml volumetric flask. Top up
to the mark using distilled water. Label this solution D.

I) Drain the remaining solution A in the burette, rinse the burette thoroughly and fill the burette with
solution D.

m) Pipette 25cm? of solution B into a conical flask. Add three drops of phenolphthalein indicator

n) Titrate solution D with solution B. Record your results in the table below. Repeat procedure (i) to (iv)
to complete the table. (3 marks)

2

Final burette reading (cm®)
Initial burette reading (cm®)
Volume of solution D used (cm®)

Xiii) Calculate the average volume of solution D used (1 mark)
Xiv) Calculate:

n) Number of moles of solution B used (1% marks)

0) Number of moles of solution D in 250cm3 of solution (1% marks

9)] Morality of solution A (1 mark)
PROCEDURE II

h) Cut solid C into equal pieces, each 2cm long.
i) Using a burette, measure 12cm?® of solution A, into a clean boiling tube.




Drop one piece of solid C into the boiling tube containing solution A and start stopwatch
immediately. Stop the stopwatch when all solid C has just reacted. Record your results in the table
below.

Repeat steps (ii) and (iii) above using 10cm3, 8cm3, 6cm3 and 4cm3 of solution A. Top up each
with distilled water to make 12cm3 of solution and complete the table below.
(4 marks)

Volume of Volume of distilled | Concentration of Time(s)
solution A (cm®) | water (cm?®) solution a (moles/I

L

12 0

2

J) Plot agraph of % (y — axis) against the concentration of solution A(3 marks)

k) From the graph, determine the time taken for the reaction to reach completion when 1.5 moles of
solution A are used (2 marks)

I) Comment on the shape of the graph (1 mark)

You are provided with solid Q. Carry out the tests below and record your observations and inferences in the
spaces provided.
q) Strongly heat a spatula-end full of solid Q in a dry test tube (1 mark)

Observation Inference

r) (i) Place the remaining solid Q in a boiling tube. Add 10cm3 of distilled water. Divide the solution into
five portions. (2 marks)
Observation Inference




(i) To the first portion, add aqueous lead (I1) nitrate solution

Observation Inference

To the second portion add dilute nitric (V) acid, followed by barium nitrate solution (2marks)
Observation inference

To the third portion add a few drops of sodium hydroxide until excess observation (2marks)
Observation Inference

To the fourth portion, add a few drops of aqueous ammonia until is excess. (2 marks)
Observation Inference

g.) To the fifth portion, add a few drops of hydrochloric acid (1% marks)
Warm the contents.

180




Observation Inference

k) You are provided with solid R. carry out the tests below and record your observations and inferences.
q) Place a spatula-end full of solid R in a dry boiling tube and add about 10cm? of distilled water.
Shake thoroughly and heat to boil. Divide the solution into five portions.

(1% marks)
Observation inference

r) (i) Test the first portion with the universal indicator solution provided. (1%2 marks)
Observation Inference

(ii) To the second portion, add a few drops of acidified potassium manganite (V1) solution
(2 marks)
Observation Inference

(iii) To the third portion, add a few drops of bromine water (2 marks)
Observation Inference




(iv) To the fourth portion, add half spatula of sodium hydrogen carbonate

Observation Inference

)} To the fifth portion in a boiling tube, add 5cm3 of ethanol followed by a few drops of concentrated
sulphuric (VI) acid. Warm the mixture. (1 ¥ Marks)
Observation Inference
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1. Study the information given below and use it to answer the questions that follow;
Red dye is more soluble than green dye, green is more soluble than yellow whereas blue dye is the least soluble.
Represent the three dyes on a round paper chromatography. (2marks)

Name one industrial application of chromatography. (Imark)

What is a fuel (Imark)
Calculate the heat value of ethanol if its molar enthalpy of combustion is-1360kjmol‘1

(C=12.0, 0=16.0, H=1.0)
(2marks)

Study the set up below and use it to answer the questions that follow.

——as X

/Caln::ium metal

“Water

a) What physical property of calcium metal is demonstrated in the diagram above? (Imark)
b) What would be observed if water was replaced with dilute Sulphuric (V1) acid? (2marks)

4. A hydrocarbon decolorizes chlorine gas in presence of ultra violet light but does not decolorize acidified
potassium manganate (V11) solution.

i) Name the homologous series to which the hydrocarbon belongs. (Imark)

i) Draw the structural formula and name the fourth member of the homologous series to which the
hydrocarbon belongs? (2marks)

5. Explain why a solution of hydrogen chloride in water turns blue litmus paper red but a solution of hydrogen
chloride in methylbenzene has no effect on litmus papers. (2marks)

6. The diagram below represents a cross section of the apparatus used to extract sulphur from its deposits. Study it
and answer the guestions that follow.




a) State the role of the substance that is passed through;

b)Give one reason why the method shown in the diagram is suitable for extraction of sulphur. (1mark)

7. Explain how you would obtain magnesium carbonate from a mixture of magnesium carbonate and sodium
carbonate. (2mark

8. 20g of potassium carbonate were dissolved in 50cm3 of water in a conical flask. Lemon juice was then added
drop wise while shaking until there was no further observable change.

a) Explain the observation that was made in the conical flask when the reaction was in progress. (1mark)

b) What observation would be made if lemon juice had been added to copper turnings in a conical flask?
Give a reason. (2marks)

9. Explain why a burning magnesium continues to burn in a gas jar full of carbon (1V) oxide while a burning candle
would be extinguished. (2marks)

10. 8.4g of carbon (1V) oxide and 3.42g of water are formed when a hydrocarbon is burnt completely in oxygen.

Determine the empirical formula of the hydrocarbon.

(H=1.0; C=12.0; ©=16.0)
(3marks)

11. The melting point of nitrogen is -1960C while that of sodium is 9800, in terms of structure and bonding explain
the differences in the melting points of nitrogen and sodium. (2marks)

12. a) What is an amphoteric substance?
(Imark)

b) Identify the reagent that acts as a base in the equation below. Give a reason for your answer.
H202(aq) + H2Om—> H3"Oag) * HO2(aq)
(2marks)

13. In the industrial manufacture of ammonia gas by Harber process, Nitrogen and hydrogen gases are reacted
together.

a) State any two conditions necessary for ammonia to be formed in the Harber process. (Imark)




b) Nitrogen and hydrogen must be purified before they are reacted. Give a reason. (Imark)

c) Other than manufacture of fertilizers state one use of ammonia. (Imark)

14. Describe how you would prepare crystals of potassium sulphate starting with 100cmS3 of 0.5M potassium
hydroxide. (3marks)

15. Distinguish between atomic mass and relative atomic mass. (2marks)

Study the diagram below and answer the questions that follow:

Hydrogen gas—> —ﬁ—} Q—H}.rdrogen flame

7

a) Name one chemical and one physical property of hydrogen being demonstrated in the set-up above.

i) Chemical property. (Imark)
if) Write a chemical equation for the reaction taking place. (Imark)
b) Name any other substance that can be used in place of concentrated sulphuric (V1) acid. (1mark)

c) Give a reason why it is necessary to burn the hydrogen gas as shown in the set-up.
(Imark)

The diagram below shows a simple distillation to separate water and ethanol.

Cold Water in

-

water atd ethatiol

a) State one of the conditions for the above process to take place. (Imark).
b) Ethanol collected is 95% pure. Secondary distillation is carried out in which calcium metal is placed in
ethanol to react with water. Give a reason why the following cannot be used. (2marks)

185




i. Sodium
Copper

18. A solution of potassium chloride was added to a solution containing a lot of lead (I1) nitrate. A precipitate that
weighed 5.56g was formed. Find the amount of potassium chloride in the solution (3marks)

19. 1.9g of Magnesium chloride was dissolved in water. Silver nitrate solution was added till excess. Calculate
the mass of silver nitrate that was added for complete reaction. (3marks)
(MgCl2= 95, N=14, O=16, Ag = 108)

20. Inan experiment 40cm? of 0.5M nitric acid was reacted with excess Sodium Carbonate and the volume of Carbon
(IV) Oxide produced recorded with time. In another experiment, the same volume and concentration of ethanoic acid was
reacted with excess Sodium Carbonate and the volume of Carbon (1) Oxide produced recorded with time.

a) Why was Sodium Carbonate used in excess? (Imarks)

b) On the graph below sketch and label the curves of the volumes of Carbon (1) Oxide produced against time.
(2marks)

3

voluine of CO,(cm )

time (min)

21.  The figure below is an energy level diagram for the reaction.

2A@g) + 2B %B@f




2Ag) *+ 2B

Energy (kJ)

Reaction progress

Explain how the following conditions would affect the yield of AB.

Increase in pressure. (2marks)
Decrease in temperature. (2marks)
A white solid K was heated. It produced a brown gas A and another gas B which relights a glowing

splint. The residue left was yellow even after cooling.

Identify gases A and B. (2marks)
Write a balanced chemical equation for the decomposition of solid K. (Imark)
The scheme below shows some reaction sequence starting with solid M.

H 2§ o4(aq)

+ Gas which burns with a
‘pop’ sound

Few drops of
NH3q)

A 4

White ppt

Colourless

. Excess NH3
Solution Q I! )

a) Name solid M. (Imark)
b) Write the formula of a complex ion present in solution Q. (Imark)
c).Write an ionic equation of the reaction between barium nitrate and solution N. (1mark)
24, (a) What is meant by a saturated solution? (Imark)
(b) In an experiment to determine the solubility of solid Y in water at 30°C the following results were
obtained.
Mass of evaporating dish
Mass of evaporating + saturated solution 42.49

Mass of evaporating dish + dry solid Y 30.4g
Using the information, determine the solubility of solid Y at 30°C. (2marks)

26.29




25.  Compare the electrical conductivity of dilute Sulphuric (V1) acid and concentrated Sulphuric (V1) acid.
Explain your answer. (2marks)
26. Draw a well labelled diagram of a setup used to prepare and collect dry Sulphur 1V oxide. (3marks)
7. The molar heat of formation of carbon (I1) oxide is -105kJmol ™, molar heat of combustion of carbon
is -393kJmol™L.
By using an energy cycle diagram, determine the molar heat of combustion of carbon (11) oxide.
(3marks)

28. In an experiment, a small amount of charcoal was added into a test tube and 5cm? of concentrated
nitric (V) acid added, then warmed.
(i) State the observation that was made. (Imark)
(i) Explain the observation made in (i) above. (Imark)

(ili) Write an equation for the reaction that took place. (Imark)
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1. (a) Define the following terms:
) Strong bases (Amk)
i) Amphoteric (Imk)
iii)  Solubility (1mk)
b) Using the equation below, identify the species that acts as the base in the forward reaction. Give a reason.
(2mks)

NHs(g) + H20q) NHs"@q) + OH ()
¢) A solution of ammonia gas in water causes a greater deflection of the ammeter while a solution of ammonia

gas in methylbenzene does not cause deflection. Explain this observation. (1mk)

d) Write a well-balanced chemical equation for the reaction between sodium hydroxide solution and zinc oxide.
(Imk)

e) Explain how hard water is softened by ion exchange method. (2mks)

f) The table below gives the solubilities of sodium chloride and sodium sulphate at 0°C and 40 °C.

Substance Solubility in g/100g of water
0°C 40°C

Sodium chlonide | 55 15
Sodium sulphate | 10 12

When an aqueous mixture containing 60g of sodium chloride and 7g of sodium sulphate in 100g of
water at 80 °C was cooled to 0 °C, some crystals were observed.
1) Identify the crystals and determine the mass of the crystals formed. (2mks)
i) Name the method used to obtain the crystals. (Amk)

2. a) Define
1) Molar heat of combustion. (Amk)
i) Heating value of a fuel. (Imk)




b) In an experiment to determine the heat of combustion of ethanol. CHsCH>OH, a student set up

apparatus as shown in the diagram below. Study the set up and the data and answer the questions
that follow.

thermometer

/

beaker

wick

spirit burner

Volume of water 100cm?
Final temperature of water 36.0%
Initial temperature of water 22.0%
Final mass of lamp an ethanol 84.75¢
Initial mass of lamp and ethanol 85.10g
Density of water 1 g/lcm?®
(Specific heat capacity of water = 4.2kJKgK™?)

i) Calculate:
)i Number of moles of ethanol used in this experiment. (C=12, O=16, H=1)(1 mk)
i) The amount of heat given outin this experiment. (2mks)
1)  The heat of combustion per mole of ethanol. (1 mk)

i)  Write a thermochemical equation for the combustion of ethanol. (1 mk)

iii)  Explain how the molar heat of combustion for ethanol obtained above differs with the theoretical
value. (2mks)
State one precaution that should be adhered to when carrying out this experiment.  (1mk)
In this experiment an assumption that links ethanol and water is made. State the assumption.
(1 mk
Draw an energy level diagram for the combustion of ethanol. (2mks)




3. The figure below represents a section of the periodic table. Study it and answer the questions that

follow. Note that the letters do not represent the actual symbols of the elements.

v
L,

(@) Consider elements H and I.

Q) Explain why theatomic radius of element H is smaller than its ionic (Imk)

(i)  When element H was dissolved in water and blue litmus papers dipped, the colour of the
litmus paper changed from blue to red to white. Explain. (2mks)
(iii)  Explain what is likely to be observed when element H is bubbled through a solution containing the ions
of element I. (2mks)

(b) Compare the atomic radius of elements G and J. Explain the difference. (2mk

(c) Use dot and cross diagram to show bonding in a compound of B and H. (Imk

(d) G chloride has an unexpected bond type and structure.State the type of bond and the structure.
Bond type (Imk)
Structure (Imk)

(e) A piece of blue litmus paper is placed in a solution of B chloride and a solution of
G chloride. Explain what would be observed in each case.

(i) B chloride solution (Imk

(i) G chloride solution (Imk)




4. In an experiment to study the rate of reaction, 2.5g of copper (11) sulphate crystals were added to a given
mass of zinc granules and 100cm? dilute hydrochloric acid at 27°C. The volume of hydrogen released was
measured at 10 second intervals. The results obtained are tabulated below.

Time (seconds) 0 10 20 30 40 50 60 70 80 90

Volume (cm?®) 0 60 85

a) Why were the following not used in the reaction?
i) Nitric (V) acid (Imk
i) Iron powder
iii)

b) On the grid below plot a graph of volume of gas against time and label it X

i) Use the graph to calculate the rate of reaction at t=25seconds

ii) Explain why the volume of gas produced does not exceed 122cm?® (Amk)
iii) Sketch graph Y on the same grid to show the results if the experiment is repeated at 20°C. (1mkK)
iv) How does the catalyst used (copper (1) sulphate) speed up the reaction? (Amk)

¢) i) State Le’Chatelier’s principle. (Imk)
i) What is the effect on the position of equilibrium when dilute hydrochloric acid is added to the closed

system of the reaction below (Imk)

NH3 g + H20 () NHs"Gg) + OH'ag)
5. (a) Give the IUPAC names of the following organic compounds. (2 mks)

(i) CH3—-CH2—-CH - CHs
|
CH - CHs
|
CHs
CH;—C=C-CHzs

(b) Study the flow chart below and answer the questions that follow:

H2S0O4(aq)

192




\ Propane

Identify substances

(i) State how substance A and propanecould be distinguished chemically. (1 mk)
(iii)  Give the components of soda lime in step | (2mks)
(iv)  What is the industrial application of the process that converts substance A to propane?
(Imk)
(c) In the laboratory propene can be prepared using propanol, broken porcelain and sodium hydroxide.

State the use of broken porcelain and sodium hydroxide solution
Broken porcelain (Imk)

Sodium hydroxide solution (Imk)

6. a) Draw a fully labeled diagram of the apparatus you would use to electrolyse an electrolyte in the

aqueous state. (3mks)




b) Explain why crystals of sodium chloride are non-conductorsof electricity butwhen melted they

conducts electric current more readily. (2mk)

c¢) Answer the following questions in relation to the electrolysis of molten lead (I1) iodide.
i) State what happens to molten lead (Il) iodide when an electric current is passed through it.
(1mk)

ii) At what electrode is a metal formed? Write an equation to show how the metal is formed. (2mks)

iii) Why is it necessary to carry out this experiment in a fume chamber?

iv) What is a binary electrolyte?

c) Give the application of electrolysis in

i) Chemical manufacturing industry

i) Metal extraction industries

iii) Jewellery e.g. necklaces manufacturing industries

7. The diagram below represents the industrial manufacture of hydrochloric acid. Study it and answer the

questions that follow.




Dry chlorine gas

I N e Hydrochloric acid t
E ydrochloric acid to

storage chamber
— Dry hvdrogen

Name the main source of hydrogen in this process. (Amk)

The reaction between chlorine and hydrogen can be very explosive. How can this be avoided?
(1mk)

What is the role of glass beads in the absorption chamber? (Amk)

Explain why the storage chamber for hydrochloric acid is made up of steel lined with rubber.

The acid obtained is 35% pure. Calculate its molarity, given that at 25°C, the density of the acid is
1.08g/cm?® (H=1, CI=35.5) (3mks)
Explain why hydrochloric acid is not used to acidify potassium manganate (VI1) solution.(1mk)
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