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1. The electron arrangement of ions Q% and R®* are as 2, 8, 8, and 2,8respectively.

Brass cap

= Sealing material
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Powdered carbon and Manganese

------ (IV) Oxide
(@) Write the electron arrangement of the elements Q and R (2marks)
(b) Write the formula of the compound that would be formed between Q and R (Imark)
2. Explain why a high temperature is required for Nitrogen to react with oxygen (Imark)
3. Give one advantage and one disadvantage of using petrol containing tetraethyl lead in motor vehicles 4. (2marks)
The diagram below is a cross section of a dry cell. Study it and answer the questions that follow.
Ammonium Chloride and Zinc Chloride paste
(i) Write the equation for the reaction in which electrons are produced. (1mark)

(ii) The Zinc can is lined with Ammonium Chloride and Zinc Chloride paste. What would happen if the mixture was to

become dry? Give reason. (2marks)
5. The graph below shows the behavior of a fixed mass of a gas at constant temperature.
y N
Pressure
(Atmospheres)
Volume (litres)
(a) What is the relationship between the volume and the pressure of the gas? (1mark)

(o) 1500cm? of nitrogen gas at one atmosphere were compressed to two atmospheres atconstant temperature. Calculate the
volume occupied by the nitrogen gas.

(2marks)
6. The table below gives some properties of three elements X,Yand Z.
ELEMENT Atomic No. Meeting point(°C) Boiling Point (°C)
X 53 114 184
Y 35 -7 58.8
z 17 -101 -34.7
(@) Which element is in liquid form at room temperature? Give reason. (1mark)
(b) Explain why the boiling point of element X is higher than that of element Z. (2marks)
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(@)

The diagram below is a set up for the laboratory preparation of dry oxygen gas.
Liquid X

=+ Liquid Y

Name:

I. LiquidY (1 Mark)
Il. Liquid X

(b)
(©)
8.

(@)
(b)

10.

(a)
(b)

11.

(@)

12.

Write an equation for the reaction that took place in the flask. (Lmark)
Complete the diagram to show how dry oxygen can be collected.  (1mark)
Use the information below and answer the questions that follow .The letters are not the actual symbols of the elements.

Efipt  =——Ey 2e -0.76V
F3+

(ag) * 3 e -1.66V
< Fp

— GlanyF 26 (9-0.44V
<

o R

Calculate the E° value for the electrochemical cell represented below. (Imark)
Arrange the elements in order of reactivity starting with the least reactive. (1mark)

(©)

Explain if it would be advisable to store element G in a solution containing E* lons. (1mark) 9.

The set up below was used to electrolyze molten lead (11) bromide.

-

Molten Lead (I1)
Bromide

(a) State the observation that was made at the anode during electrolysis. (1mark)
(b) A current of 2.5A was passed for 30 minutes. Calculate the mass of lead that was deposited (2marks)
When wood is burnt a grey powder called ash remains. The ash is stirred with water and filtered to form a colourless
solution.

What is the main component of the colorless solution? Give a reason. (2marks)
State the observation that would be made if methyl orange indicator was passed through the solution of ash. (1mark)

The elements A and B have the following properties

Element Mass No. Atomic No.
A 37 17

B 37 18

C

When the isotope A was bombarded with a neutron, an isotope C was formed .Fill in the table to show the properties of
element C (1mark)
(b)Write an equation for the reaction between isotope B and Beta particles (1mark)
(c) State one use of radioisotopes in medicine.
(1mark)
When Carbon (1V) oxide gas was passed through aqueous calcium hydroxide a white suspension was formed.
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(a) Write an equation for the reaction that took place. (1mark)
(b) State and explain the changes that took place when excess Carbon (V) Oxide was bubbled through the white suspension
(2marks)

13. Excess Carbon (1) Oxide was passed over a heated sample of an oxide of iron as shown in the diagram below. Study the
diagram and the data and use it to answer the questions that follow.
Oxide of iron

Oxide 22 - G

Dry Carbon (I1) To . [ | % 2| fume chamber

Heat

Mass of empty dish =6.72g

Mass of empty dish + oxide of iron
=9.04¢g Mass of empty dish +
residue=8.40g
(a) Determine the formula of the oxide of iron given that the relative formula mass of oxide of Iron = 232, Fe = 56.0, 0=16.0

(2marks)

(b) Write an equation for the reaction which took place in the dish (1mark)

14. The products of a burning candle were passed through a tube containing calcium oxide as shown in the diagram below.

Tube R

= Gases to suction

Funnel™_ PUmp

@—Candle

Calcium Oxide

Tube P
(a) Write two chemical equations for the reactions that took place in tube P. (2marks)
(b) Name two gases that came out through tube R. (Imark)

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

Ammonium Chloride Solution + Substance E (Paste)

Step | Warm
\ 4
Ammonia gas
Step 11 Pass into Aluminium
Sulphate solution and filter
\ 4
Solid F
() ldentify substance E (1mark)
(b) Write an equation for the reaction in Step (I1) that produces solid F (1mark)

16. The elements nitrogen, phosphorus and potassium are essential for plant growth. Phosphorus in the fertilizer may be in the
form of ammonium phosphate. Calculate the mass of nitrogen present if a 25kg bag contained pure ammonium phosphate.

(NH4)2 HPO4 (N=14.0, H=1.0, P=31.0, 0=16.0) (2 Marks)

17. The flow chart below shows the processes involved in the industrial extraction of zinc metal.
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Air

y
coke  —[__Untl}——>  Gass

A 4

| Zinc metal |

(a) Name the ore from which zinc is extracted on the above diagram. (1mark)

(b) Write the equation of the reaction taking place in Unit | (1mark)

(c) Name two uses of zinc metal. (1mark)

18. A weighed sample of crystalline sodium carbonate (Na,COs.nH>O) was heated in a crucible until there was no
further change in mass .The mass of the sample reduced by 14.5%. Calculate the number of moles (n) of the water of
crystallization. (2marks)

19. (a) Describe how you would prepare crystals of sodium nitrate starting with 200cm?® of 2M sodium hydroxide (2marks)

(b) Write an equation for the reaction that takes place when a solid sample of sodium nitrate is heated. (1mark) 20.
The structure below represents a sweet smelling compound.
0]

[

CH3CH, O C 0O OCH2CH3s

Give the names of the two organic compounds that can be used to prepare this compound in the laboratory. (2marks) 21.
Magnesium reacts with both concentrated and dilute acid. Write the equations for the two reactions. (2marks)

22. The graph below shows how the PH value of soil in a farm changed over a period of time.

A
6
PH
4
2
A B C D E Time
(a) Describe how the PH of the soil can be determined. (2marks)
(b) State one factor that may have been responsible for the change in the soil PH in the time interval AB. (Imark)
23. A student put calcium carbonate and calcium hydrogen carbonate in separate test tubes and performed the tests as
shown in the table below. Complete the table by giving the expected observations.
Salt Adding water Heating

Calcium Carbonate
Calcium hydrogen carbonate

(2marks)
24. A mixture contains Iron (111) Chloride, calcium chloride and iron filings. Describe how one can separate and recover the
substances in the mixture. (3marks)
25. The structure below represents two cleansing agents A and B. Which cleansing agent would be suitable for washing in water
containing calcium chloride? Give a reason. (2marks)
R —< O >— 0s0sNa* ROCOONa*
A B

26. Study the diagram below and answer the questions that follow.
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+ -
NHs @ + Cl g

Energy

a

H + ;
DHl VD 2 [>LH4 g T CI (9)

NH.Cle oHs

v

Reaction co-ordinate (a) What do AH; and AH; represent.

(b) Write an expression to show the relationship between AH1, AH, and AH3.

27. Study the diagram below and use it to answer the questions that follow. gmg::g‘)
Carbon (IV) —»
Oxide r E{ ~N—
A E A — .Gas P

+ [

Carbon (I1) == 3

Oxide dNd kS 25

Conc.
Sodium Hydroxide

(a) Name two reagents that are reacted to produce both Carbon (1) Oxide and Carbon (II) Oxide. (1mark)
(b) Write the equation for the reactions that took place in the wash bottle. (Imark)
(c) Give a reason why Carbon (I1) Oxide is not easily detected. (Imark)

28. When a few drops of ammonia solution were added to Copper (11) Nitrate solution, a light blue precipitate was formed. On

addition of more aqueous ammonia a deep blue solution was formed. Identify the substances responsible for the:
(a) Light blue precipitate.

(Imark)
(b) Deep blue solution. (Imark)
29. Study the flow chart below and answer the questions that follow.
Excess Ag.0 > | Solidw
Step | :
1. Warm White Step I
- > solid »
2. Filter Heat
3. Cool filtrate Strongly
Solution Q > Brov:/rn gas
> Gas T

a) Identify solution Q. (Imark)
b) Write an equation for the reaction that took place in step II. (Imark)
(c) State one commercial use of gas T. (1mark)

30. How does pH value of 0.1M potassium hydroxide solution compare with that of 0.1M aqueous Ammonia? Explain
(2marks)

31. During the manufacture of rubber raw rubber is heated with sulphur, carbon, phosphorus and manganese

i) What name is given to this process.
(1mark) ii) Explain why the process is necessary.
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1. Study the table below and answer the questions that follow.

Element Atomic Relative Atomic mass Melting point (°c)
Sodium 11 23.027.0 97.8

Aluminium 13 31.0 _

Phosphorus o _ 44.2(white)590(Red)
Neon 10 40.0 -249

Calcium 20 1.0 850

Hydrogen - - -259

Carbon 6 3730

a) Complete the table by filling in the missing atomic numbers and atomic mass. (2 marks)
b) i) Three isotopes of magnesium have mass numbers 24, 25 and 26. What is the mass humber of the most abundant isotope

of magnesium? Explain. (2 marks)

ii) Define the term isotopes (1 mark)
¢) Phosphorous exists in two allotropic forms, white phosphorous and red phosphorous.

i) What are allotropes? (1
mark) ii) Name another element that exhibits allotropy. (1 mark)

iii) Which of the allotropes of phosphorous has a higher density? Explain (1 mark) d)

Explain the difference in the melting points of sodium and aluminium.

e) Give the formula of the compound formed between aluminium and carbon.

2. a) The flow chart below shows the industrial preparation of ammonia and the process used in the manufacture of Nitric (V)
acid

Solution P Air
Electrolysis Step 1 Step 2
Hydrogen N,

i Step 3
AirAmmoni

‘L Step 4, excess air

Nitrogen (I1) oxide

\l' Step 5, low temperature

Calcium hydroxide
Step 6

Nitric (V) acid.

i) ldentify solution P (1 mark) ii) Excess air is used in step 4. What other conditions are necessary in step 4 in order
to produce Nitrogen (I1) Oxide.
(1 mark) iii) The
equation for the reaction in step 5 is:
2NO( +Oz9 ———>  2NOyg AH = —114 KJmol™!
Explain why low temperatures are used in this step. (1 mark)
iv) Draw a diagram to show how Nitrogen (IVV) Oxide can be dissolved in water to form an acid. (1 mark)



Chemistry paper 1, 2&3

v) The Nitric (V) acid produced is only 50% concentrated. Explain how you can increase the concentration of the acid.

(1
mark) vi) State and explain the observations that would be made if a sample of red hot charcoal is heated with Nitric
(V) acid.
(1 mark)
vii) Describe the process that takes place in step 2 (1 mark) viii)
Write a chemical equation showing how ammonium nitrate would be produced in the above set up (1 mark) ix) State
the name of the gas produced when ammonium nitrate is heated. (1 mark)
b) Air was passed through several reagents as shown in the flow chart below.
_ Escaping gas
Air

Concentrated KOH

solution \ Excess heated copper

turnings —

Excess heated
magnesium powder

i)  Write an equation for the reaction that takes place in the chamber with magnesium powder. (1 mark)
ii) Name one gas which escapes from the chamber containing magnesium powder. Give a reason. (1 mark) c)

In the Haber process, Nitrogen and Hydrogen react according to the following equation at a temperature of 450% and a
pressure of 200 atmospheres.

N2(g) +3Hz(g) =——>NHag) AH = —92K]

i) Explain how the yield of ammonia would be affected if the pressure was decreased. (1 mark) ii) Give one use of ammonia
(1 mark)

3. a) Iron is obtained from haematite using a blast furnace shown below. Study it and answer the questions that follow.

Raw materials (Haematite)

470°C

Hot air

e 8 Hot Air
Slag

_I33?33:333131------iiiiiiiiiiiiimﬁMolten iron

i)  Four raw materials are required for the production of iron. Three of these are haematite, hot air and coke. Give the name of
the fourth raw material and its use. (1 mark)

I Name Il Use ii) Name another Iron ore other than the one shown in the blast furnace. (1 mark) iii) State one physical
property of slag other than density that allows it to be separated from molten Iron as shown in the figure.

(1 mark) iv) Iron
from the blast furnace contains about 5% carbon.

I. Describe how the carbon content is reduced. (1 mark)

Il. Why is it necessary to reduce the carbon content? (1 mark)
v) Explain why temperature in the region marked Y is higher than that of the incoming hot air (1
mark) vi) Describe the process which led to the formation of iron in the blast furnace (3
mark)
vii) Give a reason why the melting point of the Iron obtained from the blast furnace is 1200°C while that of pure iron is 1535°C

(1 mark) viii) One of the components of the waste gases is Nitrogen (1V) oxide. Describe the adverse effects it has
on the environment.
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(2 marks)
4.a)  What name is given to a compound that contains carbon and hydrogen only? (1 mark)
b) Give the names of the following compounds.
CH3s
) (1 mark) |
CHs — CH:2 C CHs
CHs
i) CH; — CCH,CH3 (1 mark)
¢) Describe a chemical test that can be carried out in order to distinguish between substances represented by structures (i) and
(ii) above. (2 marks)

d) Ethyne, C;H, is a compound found in crude oil. One mole of ethyne was reacted with one mole of hydrogen chloride gas and
a product P1 was formed. P1 was then reacted with excess hydrogen gas to form P2. Draw the structures P1 and P2 e) Study
the flow chart below and answer the questions that follow.

Pentane

¢ Step 1
Step (1) l’

M €< Prop-1-ene N
Polymerisation

Step (I11)
Water at 300°C and 60 atmospheres

Propanol

Step (1V) Butanoic acid

QO

i)  Name the process in step | and the conditions for the reaction in step |

Name of process (1
mark)
Conditions (1 mark) ii)
Identify substance N (1 mark) iii) Give
l. One disadvantage of the continued use of substance such as M (1
mark) Il. The name of the process that takes place in step 111 (1 mark)
I11. The name and structural formula of the substance Q (1 mark)
Name

Structural formula

5. The flow chart below shows the various stages of water treatment. Study it and answer the questions that follow.
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i)

ii) What is the name of process X

What is the purpose of
l. Process X

I1. Addition of sodium hypochlorite
b) A sample of tap water was found to contain magnesium sulphate.

i) What type of hardness was present in the water?
ii) Explain how the hardness can be removed.

i) Describe how a solid sample of calcium carbonate can be prepared starting with magnesium oxide.

ii) State one use of calcium carbonate.

Water reservoir

—>

What is the purpose of filtration unit |

Filtration Unit | |

—

Tap water

c)

Process X

!

Filtration Unit 11

!

Addition of sodium
hypochlorite

(1 mark)

(1 mark)
(1 mark)

(1 mark)
(1 mark)

(3 marks)
(1 mark)

(1 mark)
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6. a) The reaction between bromine and methanoic acid at 30°C proceeds according to the information given below.
Bl tHCOOHy) === 2H(q) +2BI (2*+COsq

Concentration of Brs (ag) Time (minutes)
Mol dm™
10.0 x10° 0
8.1x 10° 1
6.6 x10° 2
4.4x10° 4
3.0x10° 6
2.0x10° 8
1.3x10° 10
i) On the grid below, plot a graph of concentration of bromine (vertical axis) against time. (2 marks) ii) From the graph
determine:
I) The concentration of bromine at the end of 3 minutes. (Imark)
I1) The rate of the reaction at the time “t” while t=11/2 minutes. (1 mark) iii) Explain
how the concentration of bromine affects the rate of reaction. (1 marks)
iv) On the the same axes, plot the curve that would be obtained if the reaction was carried out at 20°C and label the curve as
curve (11). Give a reason for your answer (2 marks)
b) Copper (1) sulphate reacts with barium chloride according to the equation.
CuSOaq) +BaCl2 ———» CuClz(q) +BaSO4s) AH = —17.7kJ mol ™1
Calculate temperature change when 450cm? of 2M Copper (11) Sulphate were added to 300cm3 of 2M Barium (11)
chloride. Assume the heat capacity of solution is 4.2/g~ 1k~ and density is1gcm™3 (3 marks)

7.a)  The set up below was used during electrolysis of aqueous copper (1) sulphate using inert electrodes.

_|

- (1) Sulphate

Agqueous copper
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i)

i) Name a suitable pair of electrodes for this experiment. (1 mark) ii) Identify the ions and cations in the solution. (1

mark) iii) On the diagram label the cathode. (1mark) iv) Write ionic equations for the reactions that took place at the
anode (1 mark)
v) Explain the change that occurred to the Copper (I1) Sulphate solution during the experiment. (2 marks) vi)

During the electrolysis a current of 2 amperes was passed through the solution for 4 hours. Calculate the volume of the

gas produced at the anode. (1 Faraday = 96500 coulombs and volume of gas at room temperature is 24000cm? ) (3 marks) b)
Draw a diagram to show how an impure copper lump can be refined through electrolysis. (3 marks)
ii) State one other use of electrolysis other than the one shown in b (ii) above. (1 mark)

MACHAKOS COUNTY KCSE TRIAL AND PRACTICE EXAM 2015

Nk whE

Kenya Certificate of Secondary Education (K.C.S.E.)
Chemistry 3

Practical

Time: 2 ¥ Hours

CONFIDENTIAL INSTRUCTIONS TO SCHOOLS

In addition to the apparatus and fittings found in a chemistry laboratory, each candidate will require the following:
6.0g of solid P accurately weighed and supplied in a clean boiling tube.
About 60cm?of 2M sodium hydroxide solution Q.

About 40cm?of 2M solution W.

One pipette, 25.0ml.

One pipette filler.

One volumetric flask, 250ml.

Four labels.

About 500cm?® of distilled water.

One burette 50.0ml.

Three conical flasks.

. One 10ml measuring cylinder.

. One 100ml measuring cylinder.

. Two boiling tubes.

. One thermometer -10% to 110°.

. About 0.5¢ solid E supplied in a stoppered container.
. Six dry clean test tubes.

. About 0.5g of Solid F supplied in a stoppered container.
. One blue and one red litmus paper.

. One metallic spatula.

. Two 100ml beaker.

. About 1g of solid sodium hydrogen carbonate.

. About 500cm?® of distilled water.

. One spatula.

ACCESSTO

Source of heat.

2M aqueous Ammonia supplied with a dropper.

0.5M Lead (I1) Nitrate solution supplied with a dropper. 4. 0.5M Barium Chloride solution supplied into a dropper 5. Bromine water
supplied into a dropper.

Acidified Potassium Manganite (V1) supplied into a dropper.

Phenophythelin indicator supplied with a dropper.

NOTES

2M Sodium Hydroxide solution Q is prepared by dissolving 80g of Sodium Hydroxide pellets in about 600cm? of distilled
water and diluting to 1 litre solution.

Acidified Potassium Manganate (V1) is prepared by dissolving 3.16g of solid Potassium Manganate (V1) in about 600cm? of
2M Sulphuric (V1) acid and adding distilled water to make a litre of solution.

Bromine water is prepared by taking 10cm? of liquid Bromine and dissolving it in 100cm? of distilled water in a fume cupboard
or open air. This must be freshly prepared and stored in a dark bottle.

2M HCl is prepared by dissolving 172cm? of concentrated Hydrochloric acid in distilled water and diluting to make one liter
solution.

2M aqueous Ammonia is prepared by dissolving 298cm? of concentrated Ammonia in distilled water and diluting to one litre of
solution.

A-Soft Education Consultants Page | 11
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6. 2M H,S04 acid is prepared by dissolving 55¢cm? of concentrated Sulphuric (V1) acid in distilled water and diluting to make one
litre solution.

7. Solid E is pure Aluminum (I11) Chloride.

8. Solid F is pure Oxalic acid.
MACHAKOS COUNTY KCSE TRIAL AND PRACTICE EXAM 2015
Kenya Certificate of Secondary Education (K.C.S.E.)

233/3
CHEMISTRY
Paper 3

Time: 2 Y4 Hours

1. You are provided with;

*  6.0g of an alkanoic acid labeled solid p in a boiling tube

*  2M hydrochloric acid solution W

»  2M sodium hydroxide solution labeled solution Q You are required to:
a) Determine the solubility of solid P at different temperatures.

b) Determine the number of moles of water of crystallization in solid P.

¢) Find the molar mass of the alkanoic acid.

PROCEDURE I

i)  Using a burette add 10cm?® of distilled water to solid P in the boiling tube. Heat the mixture while stirring with the thermometer
to about 70°c. When the entire solid has dissolved, allow the solution to cool while stirring with the thermometer. Note the
temperature at which crystals of solid p first appear. Record this temperature in table I.

ii) Using the burette, 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 P first appear.

iii) Repeat the procedure (ii) two more times and record the temperatures in table I. Retain the contents of the boiling tube for use in
procedure I1.

Complete table I by calculating the solubility of solid P at the different temperatures. (The solubility of a substance is the mass
of that substance that dissolves in 100cm® (100g) of water at a particular temperature)

TABLE I

Volume of water in the boiling tube Temperature at which crystals of solid | Solubility of solid p (g/100g water)

P first appear.

10
12
14
16

(ii) On the grid provided, plot a graph of the solubility of solid p (Vertical axis) against temperature. (3marks)

(iii) Using your graph, determine the temperature at which 100g of solid P would dissolve in 100cm?® of
Water. (Lmark)
PROCEDURE (1)

i) Transfer the contents of the boiling tube in procedure | 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 R.

ii) Using a measuring cylinder place 25.0cm? of solution Q into a 250ml volumetric flask. Add about 200cm? of distilled water.
Shake well. Add more distilled water to make up to the mark. Label this as solution T. Retain the remaining solution Q for
use in procedure (iii) and question 2.

iii) Fill a burette with solution R. Using a clean pipette and a pipette filler place 25.0cm3 of solution T into a 250ml conical flask.
Add two drops of phenolphthalein indicator and titrate with solution R. Record your results in table Il. Repeat the titration
two more times and complete the table.

A-Soft Education Consultants Page | 12
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Table 1l | 1] 11
Final burette reading
Initial burette reading
Volume of solution R (cm”)

added
(4 marks)
Determine the:
i) Average volume of solution R used (1
mark) ii) Concentration of solution T in moles per litre (1 mark)
iii) Concentration of the alkanoic acid solution R in moles per litre.( 1 mole of acid reacts with 2 moles of the base) (1 mark) iv)
The relative formula mass of the alkanoic acid, solid P (1 mark)
v) The formula of P has the form M.XH,O. Determine the value of x in the formula given that the relative formula mass of M is
90.0 and atomic masses of oxygen and hydrogen are 16.0 and 1.0 respectively (1 mark)
PROCEDURE 111

Pipette 25.0cm? of solution W into a 100ml beaker. Measure the temperature T; of solution W and record it in table I11. Pipette
25.0cm? of solution Q into another 100ml beaker and measure the temperature T of solution T and record it in table I11. Add
all solution W at once to solution T. Stir carefully with the thermometer and measure the highest temperature T3 of
the mixture and record it in table 111. Repeat the procedure and complete table I11.

| 1

Initial temperature of solution W, T, (°C)

Initial temperature of solution T,T, (°C)

Highest temperature of mixture T; (°C)

Change in temperature  TA (°C)
Calculate

a) Average OOT value (1 mark)

b) Heat change for the reaction (Assume density of the solution is 1g/cm? and the specific heat capacity is 4.2Jg K?)

(1 mark)dO
2. You are provided with solid E. Carry out the tests below and record your observation and inferences in the spaces provided.
a) Place about one-half of solid E in a dry test tube. Heat it gently then strongly and test any gas produced with red and blue
litmus papers.

| Observation Inferences |
(1 mark) (1 mark)
b) Place the rest of solid E in a boiling tube. Add about 10cm? of distilled water. Shake well and use 2cm?® portions for each of the
tests below.

i) To one portion add solution Q (that remained in question 1) drop wise until in excess

[ Observation Inferences
1 mark) (1 mark)
ii) _To the second portion, add ammonia solution drop wise until in excess
Observation Inferences
(1 mark) (1 mark) iii) To the third portion, add 1cm?® of Barium

chloride solution.

| Observation Inferences |
(1 mark) (1 mark) iv) To

the fourth portion add two drops of aqueous lead(l1)nitrate and heat the mixture to boiling

. irferen |
T TTICTTTICCS

(1 mark) (1 mark)
3. You are provided with solid F. Carry out the following tests and record your observations and inferences in the spaces provided.
a) Describe the appearance of solid F (1mark)
b) Place about one-third of solid F on a metallic spatula and burn it in a Bunsen burner flame
| Observation Inferences |
(1 mark) (1 mark)

A-Soft Education Consultants Page | 13
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c) Dissolve the remaining amount of solid F in about 10cm? of distilled water in a boiling tube and shake well. Boil the mixture and
divide it into three portions.
i) To the first portion, add five drops of bromine water
| Observation Inferences |
(1 mark) (1 mark) ii) To

the second portion add three drops of acidified potassium manganate (V1) solution and warm.
| Qbservation Inferences |

(1 mark) (1 mark)
iii) To the third portion add all the solid sodium hydrogen carbonate provided.

Ohcarvation Inforanepc
| VI T vVUuLIuTit mImrererive g |

a
T

H

{
\

d) Describe how you can find the PH of solid F above (1 mark)
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1. aQ 2,3,6Vv1
R 2,8,3V1
b) R2Q3v'1
2. Itisrequired to break the strong N=N v 1triple covalent bond.
3.

»  Prevents knocking of engines

*  Prevents premature ignition

« Increase the octane rating number (any v'1)
4.7n @+ 2Zn* +2e-v' 1

O The cell does not produce any current/stops working (any v/
1) 0  Because the ions are not mobile, the solid is a non-electrolyte
vl
5.a) Ata constant temperature the volume is inversely proportional to pressure.v’
O ORva==V ==
x P P
a) V= r
V1P1=V2P2
1500x1=V2x2v'1

V, = 225 = 750em® v1

6.a) Y-Atroom temperature (25°) Y is a liquid since its M.P and B.P lie between -7° and 58.8%c OR
(room temperature is between M.P and B.P.)
b) The molecular mass of x is higherv'1 than that of Z; the Vander Waals forces are stronger v'in X molecules than in Z
molecules hence X has a higher boiling point than Z. 7. a) | water v" % mk
Il concentrated sulphuric acidv” %2 mk
b)  2NaOy) +2H,0(l) == 4ANaOHzq) +O5q) v 1
c)

Gas jar” 2 mk

—_—

D
fy oxygen Cardboard with a hole in it.v'*%2 mk

BAE=F -E red ox
= —0.44 + +1.66

A-Soft Education Consultants Page | 14



Chemistry paper 1, 2&3

=+1.22vv 1
b) G EF/ 1
c) Yesv't/mk- G cannot be displaced the E?* ions because it is less reactive than E.v’
Y mk 9. a) Brown red vapour of bromine gas produced.
byQ =t
= 2.5x30x60

2.5x3ux60) F
96500

No.of feradays = (:

1 mole Pb - 2F ) 230560
_)(x x )F
96500

x207v1 = 4.82g+1

1 2.5x30x60

2 96500

10. a) KOHv1
b) Plants need potassium v'‘/,0n large scale; potassium is a macro nutrient therefore the ash contains
Ko0v'Y/, Would turn yellowv'1
11. a) Mass No of C=38v'%
Atomic No =17v'%;
b) 4B + je - 741

c)
»  Co-60 is used to destroy cancerous tissue in patients without serious damage to other tissues.
»  Sterilization of surgical instruments using gamma radiation.
» Radioactive iodine-131 is used in the treatment of goiter
»  To monitor growth in bones and healing of fractures
»  Detecting leakages in underground water or oil pipes without digging them out. (any v'1)
12. a) Ca(OH)z o+ CO- (I C-CO:+ H:0()v 1

b)  White precipitate dissolvesv'1 because the insoluble CaCO3 v is changed into soluble calcium hydrogen carbonate.v” %
13. a) mass oxygen = 9.04—8.400f

= 0.64g
of
mass iron=840—- .72= . g6 168

Fe=22 = 0.03v

56
0 22— 0.04v

16

Mole ratio 3:4

Hence molecular formula Fz04v'1
b) Fe304) +4C0O) % 3Fe(s) +4 COyg)
14. a) | CaO) +H20g) —_— Ca (OH)z ag)
Il Ca(OH): + COD> CaCO3 (s + H20 ()
b)  Excess oxygenv'l and nitrogenv'1/heliumv 1/neon/argon (accept a name of inert gas)

15. a) Ca(OH), paste v'1
b)  Alz+ag) + 30H- (zg) — Al (OH)35v'1

25x1000x28

16. =Z=——= — 53kg"*

132x1000

17.a) Zinc blend/ZnS
a) ZZHS(S) +30z(g) é ZZnO(S) +2802(g)
b)
»  Manufacture of dry cells
»  Galvanizing iron sheets
*  Making of allows e.g. brass (any v'1)
18. R.M.M of H,0=18
R.M.M of Na,CO3=106

moles of H20 === = 0.805" ¥
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Chemistry paper 1, 2&3

19.

20.
21.

22,

24,

25.
26.

27.

28.

29.

30.

31.

moles of Na2C03 ‘:;—: — 0.806v%
Mole ratio 1:1V'1

hencen = 1¥'1
a) Add 200cm? of 2M HNOj3 to 200cm? of 2M NaOH

Filtrate with a suitable indicator get end pointv'%/,-repeat without indicatorv'/,
Crystallize the filtratev'%5
2NaNOs(s) ———» 2NaNOz2¢) +O2(g)

Propanoicv” acid and ethanol.v’

2HNOsp) + Mgy ~ —————» MY(NOs)2@q)+ NO2q)+H20q)

Mg(s) +2HNOsaq) —> Mg (NO3)z(ag) tHz(g

a) Add distilledv'Y/, water to the soil sample and stir. Add 2 drops of universal indicatorv'‘/, to the  mixture and compare with the

PH chartv'%.

b)

Extensive use of acidic fertilizers

Pollution by acid rain. (any v'1) 23.

Salt Adding water Heating
Calcium carbonate Does not dissolve Forms a white solid
Calcium hydrogen carbonate Dissolves to form a Forms a white solid and a colourless
colorless solution liquid form on the upper cooler parts
of the apparatus

Place the mixture on a piece of paper and put a magnet v"1above the mixture to attract iron filings
O Heat the remaining part of the mixture for Al,Cl; v"1to sublime and collect sublimate. O
Calcium chloride will remain at the bottom of the tube.v'1
Av'1-does not form scum with hard water.v'1
a) AH,-lattice energyv'1
AH,-Hydration energyv'1
b) AH, = AH, + AH,Y'1
a) Oxalic acidv'/; and concentrated sulphuric acidv'%
b) NaOH@g) +COxq é NaxCO3(ag) +H20()
c) CO: Colourlessv'% and odourlessv'!/,
a) Copper Il ionsv'1
b) Tetra amine copper ionsv'1
a) Dilute nitric (v) acidv’
b) AQGNOsp) =3 Ag(s) +NO2(g)+O2(9)¥'1
c)
Aiding patients with breathing problems
Welding metals
Used during climbing of high mountains and deep sea diving (any v'1)
The PH of 0.1M KOH is higherv'% than that 0.1M aqueous ammonia. KOH is strongly/completely dissociated vz in
solution while aqueous ammonia is partially v dissociated in solution.
i. Vulcanisation v'1 ii. To harden rubber v"1-the sulphur atoms form link between chains or rubber molecules reducing
the number of double bonds in the polymer.v'1
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MACHAKOS COUNTY KCSE TRIAL AND PRACTICE EXAM 2015
233/2 CHEMISTRY
PAPER 2 MARKING SCHEME

1. (@ P=15
Ne =20.0
H=1
C=120
Each v % Mark
(b) (i) The one of atomic number 24 v" 1 because it is closer to R.A.M (24.3) that means it contributes to R.A.M more than
the other two v 1.
(ii) Isotopes are atoms of the same element with the same number of protons but different number of neutrons. v' 1
(c) (i) Isotopes are crystalline forms of the same element in the same physical state.
(ii) Sulphur and carbon Any v' 1
(iii) Red phosphorous v % because it has a higher melting point. v' %
(d) The melting point of aluminium is higher than that of sodium v" 1 because its effective nuclear charge v/
1 OR
Aluminium contributes more v" 1 electrons to the metallic bonding as compared to sodium which contributes less v 1
(e) A|4C3 '
2. (@) (i) Dilute Sulphuric acid v' 1/Acidified water
(ii) Red — hot platinum v 1
(i) A temperature of 30°C or 303K
Forward reaction is exothermic v % and is favoured by reduction in temperature inorder to
produce the maximum v* % yield of Nitrogen (IV) oxide
(iv)

NO;

Inverted funnel

Water

(v) Fractional distillation v 1 of the dilute acid.
(vi) It continues v* % to burn fuming reddish-brown fumes of Nitrogen (1V) oxide v* %
(vii) Fractional distillation v" %% of liquid air to obtain nitrogen at -196°C v v
(viii) NH3g + HNO3 ONHsNO3¢q) v 1
(ix) Nitrogen () Oxide v" %
(b) (i) 3Mg(s) + N(g) 0 MgaN2(s)
(ii) Argon/Neon/Helium/ name of a noble gas v" % - Is inert v' %2 and hence did not react with air.
(c) (i) Decrease in presence shifts the equilibrium to the left v %2, lowering v %% the yield of ammonia.
(ii) - Manufacture of Nitric (V) acid any v'1
- Raw material in the Solvay Process for manufacture of soda ash
- Removal of stains
- Manufacture of nitrogenous fertilizers
3. (@) (i) I Name - Limestone v' 1
Il Use — To produce Calcium Oxide which reacts with Silica to form slag v" 1
(ii) - Magnetite, FesO4 Any v 1
- Siderite, FeCO3
- Iron pyrites
Accept both the name and/ or a correct formula
(iii) Slag is immiscible with molten iron v" 1
(iv) 1. Blowing/passing oxygen into molten iron which converts carbon to carbon (IV) oxide.
I1. To make iron less brittle/to increase tensile strength/to make it more malleable
(v) The reaction between coke and hot air is highly exothermic v' 1
(vi) Air reacts with coke to form Carbon (V) Oxide v" 1. The reaction Carbon (IV) oxide reacts with coke to form
Carbon (1) Oxidev” 1, which reduces v" 1 Iron (Il) Oxide to form iron.
(vii) Cast iron is impure v' 1
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(viii) Nitrogen (1V) oxide forms acid rain v' 1 which corrodes metallic materials v' 1/destroys vegetation in the
environment/destroys stone buildings.
4. (a) Hydrocarbon v’ 1
(b) (i) 2,2 —dimethylbutane v" 1
(ii) Pent-2-yne v 1
(c) When acidified KMnO4 or bromine water is added separately into each of the compounds, compound (ii)
decolourises the reagents v 1 while compound (i) does not.
OR

Burn each of the compounds; Compound (ii) burns with a yellow flame (luminous flame) while compound (i) burns with
a blue flame (non-luminous flame)

(d) P: H H
|
HOC=C-Cl or CH,CHCI Anyv'1

P2
H H

|
HOC - C-Cl or CH3CH:Cl Any v'1

|1
H H

(e) (i) Name of process — Thermocracking v %
Conditions — Heat, temperature O 400K v %2
Catalyst temperature O 700K
(ii) Ethane | CH3CH3|CoHg any v'1
(iii) 1. Pollutes the environment /Produces poisonous gases when burntv'1
I1. Hydrolysis
I11. Name:- Propylbutanoate v" 1
Structural formula:

o

/]
CH3CH,CH,C-0-CH,CH,CH3v 1
5. (@) (i) Toremove the large solid particles from water v' 1
(ii)  Sedimentation v' 1
(iii) 1. Cause the small suspended particles to settle down. v' 1
I1. To kill germs/microorganisms/microbes Any v'1
(b) (i) Permanent
(if) Addition of Na,CO3 which precipitates
Mg?* as MgCOs
OR
Use of ion exchange resin which will remove Mg?* or distillation where MgSQ, is left behind as residue. Any v' 1
(c) (i) Add excess v % calcium oxide to dilute HCI/HNO3 v* % filter to obtain the filtrate and add aqueous Na,CO3/K,CO3
v’ Y to the filtrate to precipitate CaCO3 v %; wash the precipitate with distilled v' % water and dry it between filter
papers v' %2
(if) Used as chalk
- Used in the extraction of iron v 1
6. (a) (i) P1- Allpoints plotted v" 1
C1 - Smooth curve v' 1
(ii) 1. 5.4x10° mol dm?
Il. Draw a tangent at t = 1§ minutes

Hence rate = z;z
=1.38x103%v1

(iii) Rate increases with increase in concentration v* % because the more the particles in solution the higher the
frequency of collision between the particles. v' %
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(iv) See graph v' 1

Reason: At lower temperature, the particles have less K.E v" % hence frequency of collisions is reduced. v' %
(b) No. of moles of BaCl, = -—r2

1000

= 0.6 moles v %
1 Mole BaClyg) O  17.7kJ mol-of Heat Energy evolved.
0.6 moles BaCloqy O ?
% x 0.6 =10.62 Kj v %

750 x 4.2 xAT: 10.62|(J v 7
1000

oT = 10,62 x 1000

750x 4.2
= 3.371 minutes

0 3.4 minutes (1d.p) v 1
7. (a) (i) Platinum/Graphite (Carbon) Any v' 1

(ii) S0, 7% (ag) Cu** g All v 1
) (aq)
o (aq)
(111)
Aqueous Copper (I1)
Cathode v'1 Sulphate

(IV) 40H'(aq) —> ZHzo(l) + 03(?) + 4(.‘,_(?) v
(v) The concentration of copper (II) ions in solution decreases v % and the blue colour of the Copper (II)
Sulphate solution becomes pale and finally colourless v* %
vi)Q =1t
=2x4x60x60v Y%
=28000C v' %

1 mole of gas O 4F

2x4x 3600
2 D(—)F
96500

1
Ix2xax3600
- molesv'1

96500 1 2x4x3600x24000
xX4x X
Volume of gas = - x ————— ¥1
4 96500

=1790.67cm® (2d.p) v'1

(b) (i)
y

Pure copper v' 1

Impure copper v/

CILIIIIIITIIIIIINIIIIY Copper (1) Sulphate solution

(ii) — Electroplating
- Extraction of reactive metals
- Cathodic protection Any v 1
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MACHAKOS COUNTY KCSE TRIAL AND PRACTICE EXAM 2015
Kenya Certificate of Secondary Education (K.C.S.E.)

Chemistry 3

Practical

Time: 2 ¥ Hours

MARKING SCHEME

TABLE 1
Volume of water in the boiling tube | Temperature which crystals of solid | Solubility of solid P (g/100g water)
P first appear (0C)
10 56.0v'1 60v'Y/,
12 48.0v'1 50v'Y,
14 47.0v'1 42.85v1),
16 445v'1 37.5v'Y,

i) Graph is a curve
Smooth curve-1 markv'C1
Plotting all your points correctlyv'P1-1 mark Scale-
graph must occupy % Slof grid.
iii) Interpretation from the graph- (1 mark)v'1
PROCEDURE (I1)

TABLE I I I I

Final burette reading

Initial burette reading

Volume of solution R

(cmd) added
1-complete table
1-decimals
1-accuracy
3 marks
Required value=12.5cm?®
i) Average volume of solution R used
Add 3 titre values - 1, mk Give answer to 2 decimal places v/,
3 2
ii)  Using the given information
concentration = Z;‘Tx:‘/O_Zmol dm3v1
iii) No of moles base used = 032205
No of moles of acid = U'f;§5x§ = (mole ratiol: 2 mol)
= 0.0025moles
0.0025x1000

concentration of acid = - —
/ Average titre value in (i)

-1

MM = 2

molarity

iv)
250cms 5 69
1000cm® ——> ?

vl
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Answer in (iv)—90
_ Answer in (iv)-90 . 1

Approximately 2 1
PROCEDURE I11
I 1
T,°C 1decimal 0.5 or 0.0 1 decimal place 0.0 or 0.5

T,°C 1 decimal place 0.0 or 0.5 1| decimal place 0.0 or 0.5
T:°C 1 decimal place 0.0 or 0.5 1] decimal place 0.0 or 0.5

T1+T2

Q) AT (C)=T, —
b) AH = (’”m) kJ

1000
Wherem = 25 + 25 = 50cm®
AT = value in answer a()
E-AICl;
2. You are provided with solid E. (carry out the tests below and record your observations and inferences in the space provided.
a) Place about one-half of the solid E in any test tube. Heat gently then strongly and test any gas produced with red and blue
litmus papers.

| Observation Inferences |
-White fumes which turns blue litmus red and red litmus remains red.  |-Acidic gas produced.
-Colourless liquid formed on the cooler par of test tube. (2 marks) -Is a hydrated salt. (1mark)

b)Place the rest of solid E in a boiling tube. Add about 10cm?® of distilled water. Shake well and use 2cm? portions for each of
the tests below.
i) To one portion add solution Q (sodium hydroxide) drop wise until in excess.
| Observations  Inference White precipitate that dissolves in excess (1 mark) Al**, Pb%, |
Zn?* present (1 mark)

ii)To the second portion, add ammonia solution drop wise until in excess.
| Observation Inferences
White precipitate AI®*, Pb?* present
Insoluble in excess (1 mark) iii) To the third
portion, add 1cm?® of BaCl, solution.

| Observation Inferences |
No white precipitate formed (1 mark) S0%4,50%3,CO?%3 absent (1 mark) iv) To the fourth
portion add two drops of agueous lead (1) nitrate and heat the mixture to boiling.
| Observation Inferences |
White precipitate is formed and dissolves on warming. Cl present (1 mark) (1
mark)
F-oxalic acid

3. You are provided with solid F. Carry out the following tests and record your observations and inferences in the spaces provided.
a) Describe the appearance of solid F white crystalline solid
b)Place about one-third of solid F on a metallic spatula and burn it in a Bunsen burner

flame.
| Observation Inferences
Solid melts and burns with smoky flame \ %
(1 mark) C c -Cc ¢C-
Bresent (1 mark)

c) Dissolve the remaining amount of solid F in about 10 cm3 of distilled water in a boiling tube
and shake well. Divide the solution into three portions.
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2.

1) To the first portion add all of the solid sodium hydrogen carbonate provided.

\ Observation

Inferences

Effervescence occurs with production of a colourless

gas. (1 mark)

0
I

11)To the second portion, add three drops of acidified potassium (VI) solution and warm.

R— C — OIH or I present

| Observation

Inferences

Purple potassium Magnate (VII) 1s decolourised(1mark) \

1i1) To the third portion, add five drops of bromine water.

/

C=C

~

R-OH present. (1 mark)

— (= C—

| Observation Inferences
Bromine water decolourised (1 mark) \ /
/C = C\ — C = C— present (1 mark)

1v) Describe how you can find the PH of solid F above.

Dissolve the solid in distilled water to form a solution.

To the solution, add a few drops of universal indicator and match the colour produced with PH chart and record its PH.

NANDI NORTH SUB-COUNTY JOINT PRE-MOCK EXAMINATIONS 2015

Kenya Certificate of Secondary Education (K.C.S.E.)

233/1

CHEMISTRY

PAPER 1
THEORY

Study the figure below and answer questions that follow.

Name the parts labelled F and G.
The table below gives information on four elements represented by K, L, M and N. Study it and answer the questions that follow.
The letters do not represent the actual symbols of the elements.

(a) Which two elements have similar chemical properties? Explain.

3. Describe how a solid sample of Lead (I1) Chloride can be prepared using the following reagents:

Dilute Nitric Acid, Dilute Hydrochloric Acid and Lead Carbonate.
-1

4,

Element Electron arrangement Atomic radius lonic radius

K 2,8,2 0.136 0.065
L 2,8,7 0.099 0.181
M 2,8,8,1 0.203 0.133
N 2,8,8,2 0.174 0.099

Na+g + Cl () — NaCl AH: = -781KJmol

H20q)
NaClys) — Na+@qg) + Cl@aq) AH2 = +7KJmol-1

Na+@g) + Cl-ag) e

Na+@g) + Cl-(ag)

(1 mark)

(1mk)

(2mks)

(3mks)
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(a) What is the name of AH;? (Amk)
(b) Calculate the heat change for the process: (2mks)
H20() 5. The
table below

gives the solubility of potassium bromide and potassium sulphate at 0°C and 40°C.

Substance Solubility g/100g H0 at

0°C 40°C
Potassium bromide 55 75
Potassium sulphate 10 12

When an aqueous mixture containing 60g of potassium bromide and 7g potassium sulphate in 100g of water at 80°C was cooled to 0°C,
some crystals were formed.

(@) Identify the crystals. (1mk)
(b) Determine the mass of the crystals. (1mk)

6. The graph below shows the amount of calcium carbonate and calcium chloride varying with time in the reaction.
CaC03(s) + 2Hcl(aq) —_— CaC|2(aq) + H,O + COz(g)

"ﬁ

Amount \ Curve |

()

Curve |l
/
Time(s) >
(@) Which curve shows the amount of calcium chloride varying with time? (2mk)
(b) Explain why the two curves become horizontal after a given period of time. (1mk)
(c) Sketch on the graph, how curve 11 would appear if the experiment was repeated using a more dilute hydrochloric acid solution.

(1mk)
7. 200cmd of Nitrogen (I) Oxide (N.O) pass through a porous plug in 2 minute 15 seconds. How long will it take the same volume of
Sulphur (1V) Oxide (SOz2) gas to diffuse through the same plug under the same conditions? (N = 14, O = 16, S = 32)
(3mks)
8. An organic compound contains carbon and hydrogen only. When this compound was completely burnt in excess air, it gave 9.6g of
Carbon (1V) Oxide and 4.9g of water vapour. The molecular mass of the hydrocarbon is 58. Determine the molecular
formula. (C=12,0=16,H=1) (3mks)
9. Study the flow chart below and answer the questions that follow.

p| Colourless
odourless gas
Dil HNOs@
White solid R oep 1 i
.| Colourless solution H,S0uaq > White ppt T
4 Step 11
Step 111 NaCl(aq)
White ppt T
(a) Identify solid R. (1mk)
(b) Write a balanced equation for step Il and ionic equation for step IlI.
Step Il (1mk)
Step 11 (Imk)

10. In an experiment to study properties of carbon, a small amount of charcoal is placed in a boiling tube. 5.0cm?® of concentrated nitric
acid is added. The mixture is then heated.

(@) What observations are made? (Amk)
(b) Write an equation for the reaction that took place in the boiling tube. (Amk)
(c) What property of carbon is shown in this reaction? (Amk)

11. Both diamond and graphite have giant atomic structures. Explain why diamond is hard while graphite is soft. (2mks)
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12. (a) Define the term oxidation state.

(b) Calculate the oxidation states of chromium and manganese in the following ions.

(i) Chromium in Cr,07*
(i) Manganese in MnOg4

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

Ethanol

y Step 1

- Step 2 Ethene
Polymerization

A 4
[« ]

(a) Identify substances: K, U L

(b) State the conditions for the reaction in step 1 to occur.

Step 3. Temp. of 150°
Nickel catalyst, H,

(c) Give one disadvantage of continued use of substances such as U.

14. Use the set up below to answer the questions that follow.

(@) On the diagram, label the cathode.
(b) Write the equation for the reaction on the cathode.

Source of power
] .
= BEEY =S

Green Yellow fumes

Molten PbCl,

15. Use the bond energy value given below for the question that follows.

Bond Bond energy (kJmol?)
H-H 432
c=C 610
c-C 346
C-H 413

Determine the enthalpy change for the conversion of butene to butane by hydrogen.

16. The peaks below show the mass spectrum of element X.

828
9.1
81 1‘

Intensity (%
abundance)

25 2%

Calculate the Isotonic mass
(2mks)

17. In an experiment,

for one week as 100
50
60

40
20

relative atomic mass of X.

(1mk)
(2mks)

(1%2 marks)
(2mks)
(Y2mk)

(1mk)
(1mk)

(3mks)

concentrated sulphuric (V1) acid was put in a beaker and exposed to air

shown below.
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(i) What observation was made after one week? Explain. (2mks)
(if) What property of sulphuric (V1) acid was being investigated in the experiment? (2mk)

18. Below is a set-up of apparatus used to prepare hydrogen gas in the laboratory. Study it and answer the questions that follow.
o) Dilute HyS0y

= __,ﬁr+— Flame
’ I
/S 3
RN
= :e‘;‘-‘.—f-
Zinc granules

(&) Write a chemical equation for the two reactions taking place in he above set-up. (2mks)
(b) State the chemical test for hydrogen gas. (Amk)
19. State three reasons why air is considered to be a mixture but not a compound. (3mks)
20. Study the set up below and answer the questions that follow.

(@) Identify gas X. (Amk)
(b) State the observation made in the combustion tube. (2mk)
(c) Write equation for the reaction in combustion tube. (Amk)

21. The set-up below shows the catalytic oxidation of ammonia in the laboratory.

Red hot platinum

Ammonia

(a) State and explain the observation made. (2mks)

(b) Write a chemical equation for the first reaction taking place in the beaker. (Amk)

22. When sulphur is heated in a boiling tube in absence of air, the yellow crystals melts into golden yellow mobile liquid at 113°C.
The liquid changes at 180°C into a dark brown very viscous liquid. More heating to about 400°C, produces a brownless viscous

liquid.
(a) Draw the molecular structure of sulphur in the yellow crystals. (Amk)
(b) Explain why the molten liquid becomes viscous. (Amk)

(c) If the brown liquid at 400°C is cooled rapidly by pouring it into cold water, which form of sulphur is produced? (1mk)
23. An experiment was set up using chlorine water as shown below.

NS

b Gas X

o Burette

—_—

——Chlorine water
(i) Identify gas X. (1mk)
(ii) Write an equation for the production of gas X. (2mks)
24, The 1%, 2" and 3™ jonization energies in KJ/Mol of elements G and R are given below.
Element 1 LE 2 LE 39 LE
G 520 7,300 9,500
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R 420 3,100

4,800

(i) Define the term 1% ionization energy.

(1mk)

(i) Apart from the decrease in energy levels, explain the big difference between the 1%t and 2" jonization energies. (1mk)

(iii) Calculate the amount of energy for the process:
R —»R3+g + 3e-

25. A gaseous compound consists of 86% carbon and 14% hydrogen by mass. At s.t.p. 3.2dm? of the compound had a mass of 6g.

Calculate its molecular formula. (1 mole of a gas at s.t.p. = 22.4dm?%) (3mks)

26. The table below shows the pH values of some solutions.

Solution J K L

M

N

pH 6 13 2

10

7

(&) Which solution is likely to be:
(i) Potassium hydroxide
(i) Lemon juice

(b) Explain why a solution of hydrogen chloride gas in methyl benzene was identified as N.
27. Using dots (*) and crosses (x) to represent electrons, show bonding in the compound formed when the following elements reacts. (N

=14, H=1).
Nitrogen and Hydrogen.

(1mk)
(1mk)
(1mk)

(1mk)

28. Some salts may be classified as double salts or basic salts. Trona with the formula Na,CO3;.NaHCOs is an example of a double salt.
An example of a basic salt is basic magnesium carbonate with formula MgCO3.Mg(OH)..

(&) What is meant by a double salt?

(b) Write equations of reactions that occur when dilute hydrochloric acid is reacted with:

(ii) Basic magnesium carbonate.

29. During Olympics, urine sample of five short distance runners were taken and tested for the presence of two illegal steroids by
paper chromatography. Methanol was used as the solvent. A chromatogram from the test appeared as shown below. Study the

chromatogram and answer the questions that follow.

—————y— — —— — — ————
o
L ®
* o
- @
A B 1 2 3

KEY
SPOT A _STEROID A
SPOT B _STEROID B
SPOT 1 _ATHLETE 1
SPOT 2 _ ATHLETE 2
SPOT 3 _ ATHLETE 3
SPOT 4 _ ATHLETE 4

(a) Which of the two steroids is most likely to be more soluble in methanol? Give a reason.

(b) Identify the athletes that tested positive for the illegal steroids.
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(2mks) (i) Trona

(1mk)

(1mk)
(2mks)
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TIME: 2 HOURS

1. (@) Study the flow chart below and answer the questions that follow.

A Long chain Propan-I-ol
alkane CH3CH,CH,0H
Step 11 Hyg\Nigs) lStep 1  Step VI
C
CHCH = CH, StV
Polymerize
Step 11 HCl(g) Step IV
B COyg) +
HZO(I)
(i) Name the process taking place in step (I). (Imk)
(ii) Describe chemical test that can be carried out to show the identity of organic compound A. (2mks)
(iii) Give the name of the following: (2mks)
. A:ll. B:
(iv) Give the structural formulae of substance C. (Amk)
(v) Name the type of reaction that occurs in:
I. SteplV (1mk)
Il. Step VI:
(vi) Give the reagent and the condition necessary for step VI. (Imk) Reagent:
Condition:
(b) Give the systematic names of the following compounds:
l. CH,CHCHCH,CHs
(1mk)
Il. CHCCH;s
(Amk) 2. The flow chart below shows the Haber process in the large scale manufacture of Ammonia gas. Use it to
answer the
questions that follow.
Nitrogen Hydrogen
A 4
Purifier

\ 4

A 4

Compressor 500
atmospheres

A 4

Condenser nreacted| . . Chamber A |
égases

Liquid Catalytic
Ammonia chamber
Describe how nitrogen is obtained from air on a large scale. (3mks)
(@) (i) Name one source of hydrogen gas used as a raw material in the above process. (1mk)
(i) Name chamber A. (Amk)
(iii) Write an equation for the reaction taking place in the catalytic chamber. (Amk)
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(iv) In the Haber process optimum temperature of 500°C and 200 atmospheres of pressure are used to get optimum yield of
Ammonia. Why can“t lower temperatures and higher pressure be used?
(2mks) (b) Give two reasons why finely divided iron is the commonly used catalyst.

(1mk)
(c) State and explain the observation made when dry ammonia gas is passed over heated copper (11) Oxide in a combustion tube.
(2mks)
(d) Give two uses of ammonia gas. (1mk)

3. (@) Inareaction to determine the rate of a reaction between magnesium ribbon and dilute hydrochloric acid 2g of magnesium
ribbon were reacted with excess 2M hydrochloric acid. The volume of hydrogen gas evolved was recorded at regular
intervals of one minute for eight minutes. The results are as shown in the table below.

Time (minutes) 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0

Volume of Hydrogen gas (cm?®) 95 160 210 | 2375 | 260 |2725 |275 | 275
(i) Plot the graph of time in minutes on the horizontal axis against volume of hydrogen gas on the vertical axis. (3mks)
(if) Name the factor that was investigated in this experiment. (Amk)

(iii) Use the graph to determine the volume of hydrogen gas that was produced between 2% minute and 5.0 minutes.
(2mks)
(iv) Explain the shape of the graph between minutes 7.0 and 8.0. (2mks)
(b) Hydrogen gas reacts with chlorine gas to form hydrogen chloride gas as shown in the equation below. Hz()
+ Clg~ T 2HClg
(i) Explain the effect on the yield of HClg) by lowering the pressure for this reaction. (2mks)
(if) Using a well labeled diagram, describe how a solution of hydrogen chloride can be prepared in the laboratory. (2mks)
4. The diagram below shows a set up which was used by student to investigate effect of electricity on solid Molten Lead (1)
Bromide. Study it and answer the questions that follow.

=
1)
Cell
Switch
Bulb /@ ]
Graphite s - Graphite Electrode
Electrode \Q: o= "
Leoos
Heat
(a) (i) State and explain the observation at the anode when the switch is switched on. (2mks)
(if) What precaution should be taken when carrying out this experiment? (1mk)
(iii) Write the equation of the reaction taking place at the Anode. (Amk) (iv)
Why are graphite electrodes used in the experiment? (Amk)

(v) On the diagram, indicate the direction of flow of electrons.
(vi) The students noted that the bulb only produced light after the Lead (11) Bromide had melted. Explain this observation.

(2mks)

(b) State the difference in conduction of electric current between Molten Lead (I1) Bromide and Lead Metal. (Imk)
(c) Explain why it is not advisable to store Copper (1) Sulphate solution in a can made of Zinc metal. (2mks)
(d) State two applications of electrolysis. (Imk)
5. (&) What is meant by molar heat of solution? (Imk)
(b) The enthalpies of combustion of carbon, and carbon (1) oxide are indicated below.

Ci + Oy ——> COyq : DH =393 KJmol?

COq) + —® 02 COxg : DH =283 KJ mol1

(i) Draw an energy level diagram that links the enthalpy of formation of Carbon (I1) Oxide to enthalpies of combustion of

carbon and Carbon (I1) Oxide. (2mks)
(ii) Determine the enthalpy of formation of Carbon (1) Oxide. (2mks)

(c) The set up below was used by a student to determine the enthalpy of combustion of ethanol (CH3sCH,OH). Study it and answer the
questions that follow.

A-Soft Education Consultants Page | 28



Chemistry paper 1, 2&3

1 I ‘. Thermometer
Metal Can = = 400cm’ of distilled water
X __; Flame
4 — Spirit lamp containing ethanol

The following data was collected from the experiment:

Initial temperature of water 12°C
Final temperature of water 22°C
Initial mass of spirit lamp 11.42g
Final mass of spirit lamp 10.50g
Specific heat capacity of water 4.20Jgk*!
(i) What is the function of the part labeled X. (2mk)
(ii) Using the data above, calculate the change in heat of combustion of ethanol, assuming density of water is 1g/cm?.
(2mks)
(iii) Calculate the molar heat of combustion of Ethanol (C=12,0=16, H=1) (2mks)
(iv) Find the heating value of ethanol. (2mks)
(d) Give two precautions necessary when using fuels. (Amk)
6. (a) Starting with a solid sample of calcium carbonate, describe how a pure dry sample of calcium sulphate can be prepared
in the laboratory. (3mks)

(b) The flow chart below shows a sequence of reactions involving a mixture of two salts, mixture Z. Study it and answer the
questions that follow.

Mixture Z
Step | (i) Add distilled water
(ii) Filter
v v
Solid P Solution V
Step Il JHeat Step VIl |Add B_aCIz(aq)
. - . and filter
Yellow solid Y which on cooling turns v
white and gas which forms white ¢
precipitate with lime water. - - -
White solid R | Solution S
Step 111 Dil. Nitric (V) acid Heat
A\ 4
Colourless solution Q | - - Y
White solid, brown gas and
l gas which relights glowing
Step V StepVI splint.
“Excess Excess
Ammonia  NaOH(aq)
Solution solution
Write the formulae of the two salts present in mixture Z. (2mks)
(c) Write an ionic equation for the reaction in step VII. (1mk) (d)
State and explain the observation in Step (V) and (V1). (3mks)
(i) Step (V):
(ii) Step (VI):
(e) Write an equation showing the effect of heating a sample of anhydrous copper (1) suphate in a test tube. (Amk)

7. The grid below forms part of the Periodic Table. Use it to answer the questions that follow.
The letters do not represent the actual symbols of element.
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A C M D E F
B H I J K
G
(8 (i) What name is given to the group of elements where B and G belong? (2mk)
(if) Select a letter which represents an element that gain electrons most readily. Give a reason for your answer. (2mks)
(iii) Explain why the atomic radius of K is smaller than its ionic radius. (2mks)
(iv) Using dots (*) and crosses(x) show the bonding between element G and M. (2mks)

(v) A carbonate of element G react with dilute sulphuric (V1) acid at s.t.p to produce 0.4dm? of gas. Determine the mass of G which
was reacted with the acid. (Molar gas volume at s.t.p is 22.4dm3. (Relative atomic mass of G =24 and C =12, O

=16) (2mks)
(o) Explain why sodium chloride has melting point of 1074°C whereas silicon tetrachloride has a melting point of 203°C under the
same conditions. (2mks)

NANDI NORTH DISTRICT MOCK 2015
233/3 - CHEMISTRY PRACTICALS
CONFIDENTIAL INSTRUCTIONS TO SCHOOLS

Each candidate will require the following in addition to the apparatus and fittings in a Chemistry Laboratory:- 1.

100cm? of solution Q.

Accurately weighed 0.4g of hydrated euthanedioic acid — Solution T.

One burette — 50ml.

One pipette — 25ml.

One pipette filler.

One 250ml volumetric flask.

One thermometer — 10°C — 110°C.

One boiling tube.

9. Six test-tubes in a rack.

10. One metallic spatula.

11. 400cm? of distilled water.

12. Means of labeling.

13. About 1g of NaHCO; — Solid A.

14. 5cm?® of solution D.

15. About 19 of solid R.

16. Bunsen burner.

Access to:-

*  2M aqueous ammonia solution supplied with a dropper.

»  Phenolphthalein indicator supplied with a dropper.

* 0.5M KI solution.

+ 2MHCL

« 2MNaOH

*  Zinc granules.

* Acidified KMnO, supplied with a dropper.

+ Acidified KoCr,07 supplied with a dropper. 0  Solution D is a mixture of Pb(NO3), and Cu(NOs), O Solid R is a maleic acid.
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1. You are provided with:- O
4.5g of solid P in a boiling

tube.

»  Solution Q, 0.2M sodium hydroxide.

»  Phenolphthalein indicator.

You are required to determine:

(i) Solubility of solid P at different temperatures.

(if) The value of n in the formula (HX)n+2H2O of solid P.
Procedure |

() () Fill the burette with distilled water. Using the burette, add 4.0cm? of distilled water to solid P in a boiling tube. Heat the mixture
in a water bath while stirring with a thermometer to about 70°C until all the solid dissolves.

(b) Allow the solution to cool while stirring with the thermometer and note the temperature at which crystals of solid P start to appear.
Record this temperature in table I.

(c) Using the burette, add 2.0cm? of distilled water to the contents of the boiling tube. Heat the mixture while stirring with the
thermometer until all the solid dissolves while in the water bath.

(d) Allow the mixture to cool while stirring and note the temperature at which crystals of solid P start to appear.

(e) Repeat the procedure (c) and (d) three more times, heating the solution in a water bath and record the temperature in the table I.
Retain the contents of the boiling tube for use in procedure 1.

(ii) Complete the table by calculating the solubility of solid P at the different temperatures. (The solubility of substance is the mass
of that substance that dissolves in 100cm?® (100gm) of water at a particular temperature.

TABLE |
Volume of water in boiling tube Temperatures at which crystals of solid P | Solubility of solid P (g/100g) of water
(cmd) first appear (°C)
4
6
8
10
12
(6mks)
(i) On the grid provided, plot a graph of solubility P against temperature. (3mks)
(if) Using your graph, determine the temperature at which 100g of solid P would dissolve in 100cm? of water. (Amk)
(iii) Determine the solubility of solid P at 55°C. (1mk)
Procedure |1

»  Transfer the contents of the boiling tube from Procedure | into 250ml volumetric flask. Rinse the boiling tube and the thermometer
with distilled water and add to the volumetric flask.

*  Add more distilled water to make up the mark. Label this solution P.

«  Fill the burette with solution P. Using a pipette and pipette filler place 25.0cm? of solution Q into a conical flask.

» Titrate solution Q with solution P using phenolphthalein indicator.

Table 11

Final burette reading cm®
Initial burette reading cm’
Volume of P used cm®

(4mks)
Calculate the:
(i) Awverage volume of solution P used in the experiment. (1mk)
(i) Number of moles of sodium hydroxide used in solution Q. (2mks)
(iii) Number of moles of solution P given that the relative formula mass of P, (HX) *2H-0 is 126. (2mks)
(iv) The number of moles of sodium hydroxide required to react with one mole of P. Hence find the value of n in the formula
(HX) ne2H,0. (2mks)

2. You are provided with solid W and solution K. You are required to carry out the tests prescribed in solid W and solution K. Write
your observation and inferences accordingly.

(a) Place all solid W in a boiling tube.
(i) Add about 10cm? of distilled water to solid W, and shake.
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(b)

M

Observations

Inference

(1mk)
(if) Divide the product in (i) into four equal

Qbservation

Inference

(1mk)

(iif) Add 2 — 3 drops of lead (lI) nitrate solution to the second portion.

Observation

Inference

(1mk)

(1mk)

portions. Add 5 drops of 2M sodium hydroxide solution to the first portion.

(1mk)

(1mk)

(iv) To the third portion, add 2 — 3 drops of barium (1) chloride provided followed by 5 drops of 2M hydrochloric acid.  Shake the

mixture well.

Observation

Inferences

(1mk)

V) |54 f acidifi . I A1) to the .
— Observation———— |

- Inferences—

(1mk)
0 emiofsobtion fradd- o deitin xcess
UDSETVAUOIT ITTIETETICE
(1mk) (Amk)

(if) Toabout Zcm° of solution K, a =

rops ot barium chioride solution.

Observation I Inference
(Amk) (Amk)
To about Zcm® of solution K, add Zcm® of bromine water provided.
Observation Inference
(Amk) (Amk)
(1) To about 2cm? of solution K, add 2 — 3 drops|of lead (II) nitrate solution.
Observation Inferences

(1mk)

(1mk)

NANDI NORTH SUB-COUNTY JOINT PRE-MOCK 2015

233/1
CHEMISTRY
PAPER 1

(1mk)

(1mk)

F — Thin outer region.
G — Colourless region.
(b) A2B3

K and N (must state two otherwise penalize). They have the same number of electrons in he outermost energy level. - Both react by

losing two electrons.
- Add lead (I1) carbonate to nitric acid and fi
- Add sulphur (V1) acid to the filtrate.

Iter.

- Filter and dry the residue which is PbSO4 between two filter papers.

(a) Lattice energy
(b) AH
= -781+7
- 774KJ
(a) Potassium Bromide KBr
(b) 65-55=¢g
(@) Curvel
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10.

11.

12.

13.

(b) The reaction will have reached completion and the amount of reactants and products do not change further.
MMN,O TSO; MMSO,

TN,0 =

&=£TS\(F2_64

135= \ F‘637"5‘
TSO>

135 = 0.82916
TSO,

TSO, = 135
0.82916

=162.825

CxHy + 0, —»CO;+ H,0

Mass of C in CO,

12x 9.6 =2.618g

44
Massof Hin H,O = 2x4.9=0.544kg
18
Element C Element H
Mass 2.618 0.54444
RAM 12 1
Moles 2.618 0.54444
12 1
0.21816 0.54444
12 1
Mole ratio 1 25
2 5
E.F CoHs
MF (C2Hs)n =58
29n = 58 n
= 2
MF = C4H10
(a) R — Lead carbonate
(b) Step Il - PbNO3(aq) + 4agq) —>
H,SOPbSO4(s) Step 11 — —» Pbo+ag) +

2Cl-(aq) PhClz(s)

(a) Black colour of carbon (charcoal fades) - A brown gas was formed at the boiling tube. (b) C¢) + HNO3@g) ———» NO2(q) +
CO2 + H20¢) (c) Reducing property.
Diamond is hard due to strong covalent bonding by all the four valency electrons while graphic is soft because of layers which slide

over each other occation by strong covalent bond and weak van der waal forces.
(a) Oxidation sate is the charge carried by an ion of an element or a radical.

(b) Cr2072-
2X+T7Xx—-2=-2
2X—14=-2
2Xx=-2+14
2x =-10
=-5
cr=-5

(a) K-—Ethane

U — Polyethene

L — Water
(b) - Heat

- Conc. H2S0,4

(i) MnO4-
X+4-2=-1
Xx-8=-1
Xx=-1+8
X=+7 X

Mn = +7

(c) - Non biodegradable
- Blockage of water sources.
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14.

(a)

Source of power

Cathode

Green yellow fumes

Molten PbCl,
(b) Pb*;, +2e —— Pby
15. C,Hg + H, —» C,H,,
H H H H H H H
| | | | I | |
H— C ¢C —C=C-H +H-H ——» H —C — ¢ —C —C — H
| | | | | | |
H H H H H H H
8§ C-H, CcC=C 20-C H-H —» 10C-H,3C-C
Heat absorbed Heat evolved
8x413+610++432 > 10x 13 +3x346
2x610
Heat absorbed +5566 Heat evolved — 5168
5566 — 5168
+398KJ
16. 82.8x24 + 8.1x25+9.1 x26
100
2426.3
100 RAM =24.26

17. (i) The level of sulphuric (V1) acid rises above 40cm?. (ii) Hygroscopic nature / Ability to absorb moisture.
—

18. H2SOu4@q) + Znes) ZnSO04@aq) + Hag) 2H20(@) + O2g — 2H20q)

19.

20

21

22

23

24

25

(b) Burns with a ,,pop™ sound when ignited in presence of air.
- Components can be separated physically.
- Does not react as air but its components react independently.
- When subjected to condensation different components condenses at different temperatures.
. (@) Nitrogen gas
(b) Brown copper turning turned black due to formation of copper (ii) oxide.
() 2CUg) + 2NO(g ——» 2CuO¢s) + N2
. (@) Red hot platinum continues to glow red hot oxidation of ammonia is exothermic therefore heat produced keeps platinum
glowing.
(b) 2NHsg) + 202 —— N0 + 3H20()
- (@)

(b) The IOng chains entangles up.
(c) Flowers of sulphur / plastic sulphur.

. (i) Oxygen gas
(if) 2HOCl(ag) » 2HClg) + O2(g)
. (i) Energy required by an element to lose one electron in its outermost energy level in the gases
state.
(if) After losing the first electron the remaining electrons are firmly attracted by same number of protons hence require more
energy for the second electron to be lost. (iii) 420 + 3100 + 4800

= 8320KJ
.1 mole 22.4
? 3.2dm?
3.2x1
224 = 0.142857 moles
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Molar mass = 6
0.142857 = 42
C H
86 14
12 1
86 14
1
12
7.1661 14
1 2
EF CH
MF = (CHz)n = 42
14n = 42
n = 3
MF = CsHs
. @ () K
(ii) J

(b) HCI does not dissociate fully in methyl benzene.

. (a) A salt that consists of two different salts in one crystal of the molecule.

(b) (i) 2Na,CO3;NaHCO; + 6HCI — 6NaCl + CO; + H.0
(i) MgCO3. Mg(OH)2 + HCI — MgCI +CO; +H;0

. (a) B moves the furthest distance compared to steroid A. (b) 3,2

NANDI NORTH SUB-COUNTY JOINT EVALUATION 2014
233/2

CHEMISTRY

PAPER 2

(@ (i) Cracking
(if) When the gas is burnt in air it burns with a pale blue flame.
Does not decolourize purple acidified potassium manganate (11).

@iii) 1. A. Propane
I1.B 2- Chloro propane

(iv)
H CH3s
| |

— ¢ - c —

| |
H H n

(v) (M Combustion

(i) Dehydration
(vi) Conc. H2SO4
Temperature of 170°C.
(b) @ Pent-2-ene
(i) Prop-1-yne.
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(a) Purify to remove dust, bubble in NaOH / KOH to remove CO», reduce temperature to 25°C to remove water as ice, compress
to liquefy air and fractionally distillate to obtain nitrogen at -196°C.
(b) (i) Cracking of long chain alkane. (ii)
Heat exchanger
(iii) 3Hzg + Nz —>  2NHjs) + Heat (Not balanced zero, missing state symbols penalize %2
mKk) (iv) At low temperature the reaction is slow.
(v) At higher pressure the cost of production will be higher because maintaining higher pressure is expensive. (c)
- Not easily poisoned.
- Less expensive, it is cheap.
(d) Black copper (I1) oxide turns red brown, copper(ll)oxide is reduced to copper metal.
- Colourless liquid condenses on the cooler parts of combustion tube. Ammonia gas is oxidized to water.
(e) - Manufacture of nitrogenous fertilizers.
- As a refrigerant.
- Use as water softener.
- Used to remove greasy stains.

- 1

d as rocket fuel. 3. (a) (i) Graph
aiawdia ¢ ey ‘e

L%

- 13 N
S
e ‘

e

I8

{50

{90

e —

(if) Effects of concentration on rate of reaction.
(iif) Value of minute 5 — value of 2 % = Ans.
(iv) At minute 7.0 and 8.0 it flattens out. All reactants are used up and the reaction stops.
(b) (i) The yield of HCl does not change. The number of moles are the same both on the reactant and product side.

(i)
o ‘/y'v
Vi 4 :
e
g

Imlo(Tv‘ R \ter ...I_d—l
=

(@) (i) Brown fumes~form at the anode.
- Bromide ions in the molten lead (I1) bromide are oxidized to bromine gas which is brown.

(if) Experiment should be carried out in a fume chamber or in the open because bromine gas is poisonous.

(iii) 2Br- ——» Bryg) + 26 (If not balanced — zero)
(Penalize ¥ mk for missing or wrong state symbols.

(iv) - They are good conductors of heat.
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- They are inert.
(v) On the diagram arrow point from negative terminal of cell to cathode.
(vi) In solid state led (I1) bromide is a poor conductor of electricity because it does not have mobile ions in molten state
lead (11) bromide is a good conductor. It has no mobile ions.
(b) PbBr conducts because of mobile ions.
Pb metal conducts due to mobile electrons.
(c) The zinc container will be corroded because zinc is more reactive than copper. Zinc container will react with copper (I1) sulphate
solution to form zinc sulphate.
(d) - Extraction of meal of Na, Ma, Al.
- Purification of metal of copper.
- Electroplating metal to prevent corrosion or improve appearance.
- Manufacture of chemicals of Cl, NaOH and Ha().
5. (a) Itis the heat change that occurs when one mole of a substance dissolves in a solvent to give an infinitely dilute solution. (b) (i)

(i) DH: = DH: = -393 - 283

DH, = DH; — DH;s = -393 + 283

= -110KJmol*
(© () To prevent draughts.
(i) DH = MCDT
= 4009 x 4.20Jg*K* x 10K
= 16800 Joules or 16.8KJ

(iii) Molar mass of ethanol = 46¢

Mass of ethanol burnt = 0.92g

0.92g => 16800J 459

= 7

460 x 16800) = 84000J/mol or -840KJmol*

0.92g
(iv) 840 KJmol™*
46 = 18.26KJg*
4; c“’ t d =
Al
Evarsy H co+40a
Change B,
Qqma)| | V4 vi| BH,
COa ., |
= —_—
Reccbhon Palk
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(d) Charcoal stoves should be used in well ventilated room. Car
engine should not be left running in closed garages.
6. (a) - Place solid CaCOs in a beaker and add while stirring dil. HNO3 until effervescence stops.
- Filter to obtain calcium nitrate equations solution as filtrate and unreacted calcium carbonate as residue.
- To the filtrate add sodium sulphate as solution.
- Filter to obtain calcium sulphate as residue and sodium nitrate as filtrate. - Wash and dry between filter paper.
(b) ZnCOs3 and Pb(NO3)2
(c) Phatg + Clgg — >  PbClzg)
(d) (i) - White precipitate which dissolves in excess sodium hydroxide solution. - Excess equation ammonia solution.
- ZnOH+2(g) + 4NHs3(aq) [Zn(NH3)4]2+@aq) + 20H-@q) (ii)
White precipitate dissolve in extesssotim hydroxide solution.
Zn(OH)z(s) + 2NaOH(aq) Nasz(OH)4(aq)
() CuSOa) —» CuOg) + SO2()
7. (a) (i) Alkaline earth metal. Reject group II.
(ii) E — has the smallest atomic radius.
(iif) When an atom of K forms an ion it gains one electron. This increases electron repulsion effect hence increasing its
ionic radius.

(iv)
2% 2-

3 2

(V) GCOs) + H2S04@) —» GSOqpq + HaOp + COx)
Moles of CO, = 0.4dm’
22.4dm = 0.01786
0.01786 moles

0.01786 moles x 84

B 1.49.0or 1.5 (b) - Sodium chloride has a giant ionic structure with strong

ionic bond in its structure hence higher melting point.
- Silicon tetraoxide has simple molecular structure with weaker intermolecular forces hence lower melting point.

Moles of GCO3
Moles of GCOs3

MOKASA JOINT EVALUATION EXAMINATION
Kenya Certificate of Secondary Education

233/1

CHEMISTRY

Paper 1

Mock Exams

2 hours

1. The diagram below shows parts of a Bunsen burner.
D
N—1

ot ——=

C

a) Name the parts labelled A, B (%2 mark)
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b) Give one use of the part labelled B (1 mark)

2. Hydrated copper (1) sulphate exists as blue crystals while anhydrous copper (1) sulphate is a white powder. Describe a laboratory
experiment that can be used to show that the action of heat on hydrated copper (1) sulphate is a reversible reaction

(2 marks)
3. A piece of burning magnesium ribbon was placed in a gaSs jar full of Nitrogen gas. The product Q formed was then reacted with
water.
a) Write the chemical formula for the product Q (1 mark)
b) Write the equation for the reaction between product Q and water (1 mark)
c) Using dot (*) and cross (x) diagrams to represent electrons, draw the structure to show bonding in nitrogen molecule
(1 mark)
4. (i) What are isotopes (1 mark)
(i) Element Y (not the actual symbol of the element) has two isotopes with mass number 6 and 7. If the relative atomic
mass of Y is 6.94, determine the percentage abundance of each isotope (2 marks)
5. Given zinc oxide, dilute nitric (V) acid and sodium carbonate solution. Briefly describe how you can prepare zinc carbonate
(3 marks)

6. The elements shown in the table below (not actual symbols) belong to a certain family of metals in the periodic table. Study the
information and answer the questions that follow.

Element Atomic size (nm)
S 0.160
T 0.180
\ 0.930
(i) Define the term ionization energy (1 mark)
(if) Which element is likely to have the highest ionization energy. Explain (2 marks)
7. A certain mass of copper (I1) carbonate was strongly heated.
a) Write a balanced chemical equation for the reaction (1 mark)
b) Given that 300cm? of carbon(1V) oxide gas was collected at s.t.p. and this represents 83% yield, determine the mass of
copper (I1) carbonate heated. (molar gas volume = 22.4dm?3, Cu=64, 0=16, C=12) (3 marks)
8. (i) Give the IUPAC names for the following organic compounds
CHsH H
[
ag H-C-C-C=C-C-H (1 mark)
[
CHsH H
O
l
b) CH;3; CH,CH,C-OH (1 mark)
@]
l
C) CH; CH; C - O - CHz- CH2- CH3 (l mark)

(i) A polymer has the following structure

CHs H CH) H
| | |

|
-cC - C -C -¢C
| | | |
H H H H/) n

A sample of this polymer is found to have a molecular mass of 2184. Determine the number of monomers of the polymer.

(C=12,H=1) (3 marks)
9. During an experiment, chlorine was bubbled into a solution of sodium bromide in a beaker

a) State and explain one observation made (2 marks)

b) Write an ionic equation for the reaction that took place in the beaker (1 mark)
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10. Hardness of water may be removed by either boiling or addition of chemicals.

a) Write down an equation to show how boiling removes hardness of water (1 mark)

b) Name two chemicals that are used to remove hardness of water (2 marks)
11. i) Define solubility (1 mark)
ii) 115g of a saturated solution at 65°C is found to contain 65g of potassium nitrate. Calculate the solubility of potassium

nitrate at 65°C. (2 marks)

12. The equation for the reversible reaction of Bismuth (111) chloride in water is BiCls) + H20q) BiOCls) + 2H+(aq) +

2C|—(aq)

a) State Le chateliers principle (1 mark)

b) What would be the effect of adding NaOH pellets to the equilibrium mixture. Explain. (2 marks)
13. In the equation, below identify the reagent that acts as an acid in the forward reaction. Give a reason.

NH-+4@qg) + H200) NH3(ag) + H30+(aq) (2 marks)
14. In preparation of oxygen gas, a student used hydrogen peroxide and added a black solid and collected the gas over water.

a) What is the name of the black solid and what is its function (1 mark)

b) During collection of the gas, why should the first bubbles be allowed to escape (1 mark)

c) Give one main advantage of collecting a gas over water. (1 mark)

15. Explain the following observation, a one molar solution of nitric (111) acid (1M HNO) has a pH of 2 where as a one molar solution of
chloric(l) acid (IM HOCI) pH of 4. (2 marks)

16. a) Study the set-up below and use 1t to answer the questions that follow.

Conc Sulphuric acid Hot zinc oxide Carbon II

‘ O oxide flame
|1 11

Tube M
Congc sodium hydroxide solution
Substance R
a) Identify substance R (1 mark)
b) State the function of concentrated sodium hydroxide solution (1 mark)
c) State the property of carbon (I1) oxide gas demonstrated in the above set-up (1 mark)
d) Write a balanced chemical equation for the reaction occurring in tube M. (1 mark)
17. 200cm® of oxygen diffused through a porous plug in 60 seconds. How long will it take 300cm? of sulphur (V) oxide to
diffuse through the same plug? (S =32, 0 = 16) (3 marks)

18. Study the diagram below and answer the questions.
Combuistion tube /@ flame
= Y
dry gasy T T \

lead (I1)oxide heat blue cobalt chloride crystals

(i) Identify gas'Y (1 mark)

(ii) State and explain two observations made in the combustion tube. (2 mark)

(iii) Write a chemical equation for the reaction between lead (I1) oxide and gas Y (1 mark)
19. 1) State Hess"s law. (1 mark)
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ii) The figure below shows an energy cycle diagram.

AH: = -187.8kjmol™
Hag) + Oag) H,0y()

e Bkjmo\ /

H,Oq + %202

a) Give the name of the enthalpy change AH; (1 mark)
b) Determine the value of AHs (1 mark)
20. The table below shows the pH values of some solutions.

Solutions A B C D

pH values 13.0 7.0 2.0 6.5
a) Which solution reacts vigorously with magnesium metal? Explain. (1 mark)
b) Which solution is likely to be that of lemon juice? (1 mark)
c) Which solution is likely to produce green colour with the universal indicator. (1 mark)

21. The diagram below shows a set-up that was used to prepare and collect a sample of nitric (V) acid in the laboratory.

concentrated
sulphuric(vl) acid

solid
Potassium 2\ cold water
nitrate Q !
heat
a) Give areason why it is possible to separate nitric acid from the sulphuric (V1) acid in the set-up (1 mark)
b) Name another substance that can be used instead of potassium nitrate (1 mark)
c) Give one use of nitric (V) acid (1 mark)
22. The flow chart below shows some processes involved in the industrial extraction of zinc metal.
Air
Ore —>» Unitl > so,
A\ 4
Coke — | Unitnl [ » Gases

Zinc metal
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23.

24.

25.

(i)
(i)
26.

27.

1.

a) Name one ore from which Zinc is extracted (1 mark)
b) Write the equation of the reaction taking place in unit I (1 mark)
c) Name two uses of Zinc metal (1 mark)
Thorium 232Th undergoes two consecutive alpha decays followed by two consecutive beta decays to form the nuclide JR.
Identify the values of xand . (2 marks)

Below is part of the flow diagram of the contact process

l Liquid P

Excess hot
A
SOsLiquid N y
— 5| Cchamberr | Conc Sulphuric (VI) acid
a) ldentify
(i) LiquidP (1 mark)
(if) Liquid N (1 mark) b) Write the equation for the reaction taking place in chamber R (1 mark)
a) Define the term oxidation state (1 mark)
b) Calculate the oxidation states of manganese and chromium in:
MnO; (1 mark)
CrO, (1 mark)
When hydrogen sulphide gas is bubbled through a solution of iron (I11) chlorides, a green solution and a yellow solid are
formed. Explain the observations (2 marks)

During purification of copper by Electrolysis, 1.48g of copper were deposited when a current was passed through copper (1)

sulphate solution for 2%z hours. Calculate the amount of current that was passed (3 marks)
(Cu=63.5, IF =96500C)

MOKASA JOINT EXAMINATION -2015
233/2

CHEMISTRY

Paper 2

A. In an experiment to determine the percentage of oxygen in air, the apparatus below were set up. Study the set up and the
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information provided to answer the questions that follow.
Copper turnings

A
) 100

Z
WatE_r» kA \‘F:"f/ <

Heat

Flask H (500cm’?)

A 500cm’ measuring cylinder K was filled with water and assembled for gas collection. Copper turnings were heated red hot
and water was slowly passed into 500cm? flask H until it reached the 500cm® mark. A colourless gas was collected in K.

(i) What was the purpose of passing water into flask H? (1 mark)

(i) What observations were made in the tube 1? (1 mark)

(iii) Name one of the gases that is likely to be found in J. (1 mark)
(iv) What was the volume of the gas collected in the measuring cylinder at the end of the experiment? (1 mark)
(v) Calculate the percentage of oxygen in air using the above results. (2 marks)

B. Study the diagram below and answer the questions that follow.

Copper (II) oxide Ice cold water

4"
) g
7 % ’
Hﬂ s _> L
e G Y ’
| S Colourless liquid
I I ___________ =Y
Heat Ee===e]
(@) Give one observation made in the combustion tube after some time. (1 mark
(b) Write an equation for the formation of the colourless liquid Y. (1 mark)
(c) What was the aim of the above experiment as demonstrated in the combustion tube? Explain. (2 marks)

2. Use the information below to answer the questions that follow. The letters are not the actual symbols of the elements.

Element Atomic No. M.P°C B.P°C lonic radius (nm)

P 11 98 890 0.095

Q 12 650 1110 0.065

R 13 660 2470 0.050

S 14 1410 2360 0.041

T 15 44.2 & 590 280 0.034

U 16 113 & 119 445 0.184

Vv 17 -101 -35 0.181

w 18 -189 -186 -
(a) (i) Write the electronic configuration of the atoms represented by letters T and W. (1 mark)

(ii) State the nature of the oxides of the elements represented by Q and U. (2 marks)

(b) Why does the elements represented by the letters T and U have two values of melting points? (1 mark)

(c) Explain the following observations in terms of structure and bonding.
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(i) There is an increase in boiling point from P to R.
(ii) Element S has a high boiling point. (2 marks)
(iii) There is a decrease in boiling points from U to W.

(d) (i) Compare the atomic radius of U and V.
(if) Why is there no ionic radius for W reported in the table?

(2 marks)

(2 marks)

(1 mark)
(1 mark)

(a) The solubilities of potassium nitrate and potassium bromide at different temperatures was determined. The following data was

3.
obtained.
Temperature °C 0 10 20 30 40 50 60 70 80
Solubility KNOs | 5 15 26 43 61 83 105 135 165
g/100g H20 | KB 50 55 60 65 70 77 85 90 95
(i) Draw solubility curves for both salts on the same axis. (3 marks)
(ii) What was the solubility of each salt at 65°C? (1 mark)
(iii) 100g of a saturated solution of potassium nitrate at 70°C was cooled to 20°C. What mass of the crystals will be
crystallized? (2 marks)
(b) Study the flow chart below and answer the questions that follow.
Metal Heat - Solid A Dil. HCl Solution
carbonate
Gas B
A few drops of
Excess of NHs(q)
Deep blue solution NHs(aq) Y
E Solid D
(i) Write an equation for the formation of solid A and gas B. (1 mark)
(i) Name;
Solution C (1 mark)
Solid D (1 mark)
(1 mark)

(c) Write the formula of the complex ion in solution E.
4. Study the flow chart below and answer the questions that follow.
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1]
NaOH

CH;COONa Heat » CH, CH,CI
F ¥
w NaOH
CO;
CH,COOH ' »| CH,COOCH,CH,CH,
KM,0, H? {NaOH
v
Na Y Y
Q CH3CH,0H CH;COONa CH,CH,CH,0H
v X z
T HI
CH, = CH, > R
Vi
Y
H H
| |
C C
| | Y
H H
n
(a) Name substance. X ,Y and 7 (3 marks)
(b) Write down an equation for the reaction represented by step I11. (1 mark) (c) What are the
conditions and reagent required for steps?
@M 1 (2 marks)
Reagent
Condition
(i) IV (2 marks)
Reagent
Condition
(b) Name the process represented by: I, II, 111, IV,and V (4 marks)
5. 1. Study the scheme below and answer the questions that follow.
Substance A Substance B
Step |
Oxygen Oxygen
Ammonia gas CatalystF | Colourless » Brown gas
Step Il gas D
Water
A 4

Nitric (V) acid
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(a) ldentify substances. A, B, D (3 marks)
(b) State the catalyst necessary for; (2 marks)
Step |
Step 11
(c) Write an equation for the reaction taking place in step I1I. (1 mark)
(d) Write two balanced chemical equations for the reaction between chlorine gas and;
(i) Hot and concentrated sodium hydroxide. (1 mark)

(ii) Dilute and cold sodium hydroxide. (1 mark)
II. The diagram below shows an experiment in which the Lead (II) nitrate crystals are heated.

Powdered
Pb(NO3),

GasY

Liquud P
(a) Name; (2 marks)
(1) Liqud P
(ii) Gas Y
(b) Write a balanced chemical equation for the decomposition of Lead (I1) nitrate. (1 mark)
(c) Explain how you can distinguish between nitrogen (I1) oxide and nitrogen (I) oxide. (2 marks)
6. 1. Study the standard electrode potentials given below and answer the questions that follow.
I+ - g —
D (aq) +2¢7 —— D,:S} EF = 292V
2+ - — N\ a8 _ _
G (aq) + Ze G (s) EF = 236V
U et — N E? = 0.00V
< (g} D N ’
2+ - — -
A (aq) + 2e M{s} E° = +l:l.3-’-1-V
ZR¥  +eT —> R, Ef = 2.87V
2 (ag) < ’
(a) Identify the strongest:
(i) Reducing agent (1 mark)
(if) Oxidizing agent (1 mark)
(b) Calculate the e.m.f of a cell made of G and M. (2 marks)
(c) Write the cell representation for the above cell in (b). (1 mark)
(d) Draw a cell diagram for the cell in (b) above. (2 marks)
(e) Write the cell reaction for the drawn cell diagram in (d) above. (1 mark)

11. Electrolysis of aqueous solution of metal M resulted in the deposition of 1.07g of metal upon passage of a current of 1.32
Amperes for 75 minutes. (M =52, 1F = 96500C)
(i) Calculate the quantity of electricity passed through the cell. (1 mark)
(if) Calculate the charge on the metal ion. (3 marks)
7. Extraction of iron involves two main processes, smelting and refining. Below is the blast furnace which is used to smelt iron from
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its ore.

l

Carbon (IV) oxide
recycled

Fire brick lining

Hot air blast from
stove

o Slag
Slag tap 4— LR
Ll al el al Vel
T Iron
e e e e e
'l.i'\"\.i":u

(@) (i) What does the word smelt mean?

(i) Name the reducing agent in the process.

(iii) What is the role of the hot air blast in the process?

—» Molten iron from tap

(b) Write equations for the reactions that take place at the region marked A, B and C.

(c) What is the purpose of limestone in the extraction process?

(f) Write equations to show how impurities are removed from the ore.
233/3
CHEMISTRY
PAPER 3
MOKASA 2015
(CONFIDENTIAL)
In addition to the apparatus found in the laboratory each candidate will require the following;

(1 mark)
(1 mark)
(2 marks)
(3 marks)
(1 mark)
(3 marks)

VVVVVVVVVYVYVYYVYY

About 0.5g of solid F

About 1g of solid G

6 clean test-tubes

Universal indicator solution and a pH chart
Ethanol supplied with a dropper

Clean dry metallic spatula

1 boiling tube

Distilled water

Solution J, about 130cm?® > Solution Q, about 160cm?
Solution R, about 30cm?®

Screened methyl orange indicator

Methyl orange indicator

100ml measuring cylinder

Filter paper

Means of labeling
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I s I o

O

YV V VY

X3

8

5

%

X3

8

X3

8

X3

8

5

%

ASRNRN

Solid P
Thermometer
100ml beaker

Access to the following;

Ethanol supplied with a dropper

Concentrated sulphuric (V1) acid supplied with a dropper bottle <+ Acidified Potassium dichromate (V1) solution « Acidified
Potassium Manganate (VI1) solution.

2M Ba(NO3); solution.

2M NaOH solution.

2M HCl acid.

Source of heat.

Preparation

Solurion J is 0.12M HCL, prepared by adding about 800cm?® of distilled water to 4.05cm3of concentrated HCL of density
1.08gcm® and making it to one litre of solution.

Solution Q is prepared by dissolving 5.3g of anhydrous sodium carbonate in enough distilled water and making up to one litre of
solution.

Solution R is prepared by dissolving 15.75¢g of hydrated barium hydroxide in enough distilled water and top up to one litre
of solution.

Solid P is 2.0g of oxalic acid weighed accurately and supplied in a stoppered container

Solid F is maleic acid

Solid G is sodium sulphite

MOKASA JOINT EXAMINATION-2015
Kenya Certificate of Secondary Education (K.C.S.E.)
233/3
CHEMISTRY
. You are provided with:
A monobasic acid HA, solution J.
Sodium carbonate solution, solution Q, containing 1.325g in 250cm? of solution.
Solution R, containing 15.75g of M(OH).8H.0 per litre.
Screened methyl orange indicator.

You are required to:

Standardize solution J.
Determine the relative atomic mass of element M in M (OH),. 8H20.

Procedure 1

Fill the burette with solution J. Pipette 25cm? of solution Q into a clean 250ml conical flask and add 2 — 3 drops of screened
methyl orange indicator. Titrate this solution with the solution in the burette and record your results in table 1 below. Repeat this
procedure and complete the table. Retain solution J in the burette for use in procedure II.

a)
b)

c)

Table 1

Titre I I i

Final burette reading (cm°)

Initial burette reading (cm®)

Volume of J used (cm®)

(4 marks)
Calculate the average volume of solution J used. (1 mark)
Determine the concentration of solution Q in moles per litre (Na=23, C=12, 0=16 (1 mark)
(i) Determine the number of moles of the monobasic acid solution, HA, that are in the averaged value calculated in (b) above.
(1 mark)
(if) Determine the concentration of solution J in moles per litre. (1 mark)

Procedure 2

Using a 25cm® measuring cylinder, transfer 25cm? of solution R into a clean 250ml conical flask. Using a 100ml measuring cylinder,
transfer 75cm3 of solution Q into the flask with solution R. Boil the mixture for about 5 minutes. After cooling filter into a conical
flask and transfer the filtrate into a clean 100ml measuring cylinder and add distilled water to make exactly 100cm? of solution. Label
this solution as solution S.
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O Pipette 25cm?® of solution S into a conical flask and titrate it with solution J using 2 drops of screened methyl orange indicator. Record

your results in table 2 below. Repeat this to complete the table.

Table 2

Titre | 1 11
Final burette reading (cm°)
Initial burette reading (cm°)
Volume of Jused (cm°)

(4 marks)
d) Calculate the average volume of solution J used. e) Determine the (Imark)
number of moles of:
(i) The monobasic acid, HA, in the average volume. (1 mark)
(i) Sodium carbonate in 25¢m? of solution S. (1 mark)
(i) Sodium carbonate in 75cm? of solution S. (1 mark)
iv) Sodium carbonate in the original 75cm?® of solution S. (1 mark)
v) Sodium carbonate that reacted with solution R. (1 mark)
vi) M (OH),. 8H,0 in 25cm® of solution R. (1 mark)
(1 mole of M (OH).. 8H20 reacts with one mole of sodium carbonate)
f) Determine
(i) the concentration of solution R in moles per litre. (Imark)
(i) the relative formula mass of M(OH)».8H0. (1 mark)
(iii) the relative atomic mass of M (0=16.0, H=1.0) (Imark)
2. You are provided with:

Solid P, 2.0 g of a dibasic acid H,X.
You are required to determine the molar heat of solution of solid P.

PROCEDURE

Place 30cm?® of distilled water into a 100ml beaker. Measure the initial temperature of the water and record it in the table
below. Add all the solid P at once and stir the mixture carefully with the thermometer until all the solid dissolves. Measure
the final temperature reached and record it in table.

Final temperature (°C)
Initial temperature (°C)

(3 marks)
a) Determine the change in temperature, AT, (1 mark) b)
Calculate the:
i) heat change when HzX dissolves in water. (Assume the heat capacity of the solution is 4.2 Jg°C - and density is 1g/cm?)
(2 marks) ii)
Number of moles of the acid that were used. (Relative formula mass of HoX is 126) (Lmark) iii)
Molar heat of solution, AH, of the acid H2X. (Lmark)

You are provided with solid G.Place all solid G in a boiling tube.Add distilled water and shake.Divide the resulting solution into

three portions.

i)

i)
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portion
acidified
(V1)

Inferences

Observations

(% mk)

(% mk)

To the first portion add drops of 2M sodium
hydroxide.

Inferences

Observations

(% mk)

(% mk)

To the second portion dip a metallic spatula in
the solution

and burn it directly on a non-luminous flame.

Inferences

Observations

(2 mKk)

(2 mK)

To the third portion add three drops of barium
nitrate solution followed by 2cm

3 of 2M hydrochloric acid.

Inferences Observations
(% mk) (Y2 mk)
Inferences Observations
(%2 mk) (Y2mKk)

iv) To the fourth
add three drops of
potassium dichromate
solution.

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

(i) Using a metallic spatula, heat half of solid F in a non-luminous bunsen burner flame .
Inferences Observations
(% mk) (% mk)
Put a half spatula endful of
solid F into a boiling tube. Add about 10cm? of distilled water and shake.
Inferences Observations
(%2 mk) (% mk)
(ii)

Divide the resulting solution from a(ii) above into two portions

portion,2 | Inferences Observations
indicator (% mk) (%2 mk)
To the
second portion, add two drop of acidified pota ssium Manganate (V11) solution and shake.
Inferences Observations
(%2 mk) (V2 mk)
(ii)

(i) To the first
-3 drops of universal
and determine its pH.

(c) Put half spatula endful of solid F into a boiling tube and add 5 drops of ethanol followed by 2 drops of concentrated sulphuric (V1)
acid.warm the mixture.

Inferences

Observations

(2 mk)

(Y2 mK)

MOKASA JOINT EXAMINATION -2015

233/2

CHEMISTRY

Paper

2
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(iDQ

a. (i) To displace air in flask H over the hot copper turni
(i) The brown solid changes to black
(iii) Nitrogen, carbon (V) oxide, argon, (Xeron, neon)

3
(1v) 410cm
(500 x410) 90 x100

(V) TX 100 = W— 18%
(a) Black CuO turns to red-brown Cu.

(b) —_—

(c)To determine the reducing property of hydrogen. v'1 Hydrogen is above Cu v'1 in the reactivity series, thus it

reduces the oxygen from CuO.
@ i T - 285V %
w - 288V %
- Basic Oxide v'1 U - Acidic oxide v'1
(b) The two elements exhibit allotropy.

(c) (i) There is gradual increase in the strength of the metallic bonds v'1 due to the increase in the number of

ngs.

(Any one)

delocalized (valence) electrons in the element v'1

(ii) The atomic radius of V is smaller than that of U. v'1 V has more protons therefore has a

stronger nuclear attraction hence the smaller atomic radius. v'1

(iii) Elements U, V and W have simple molecular structures v'1 in which the molecules are held by
weak Van der waals forces. The Van der waals v'1 forces weaken from U to

W.
(d) (i) The atomic radius of V is smaller than that of U. v'1

(ii) It has a stable electron configuration hence does not ionize.

(a) (i) Draw solubility curves for both salts on the same axis.

H \ ‘
: 1 ! i 9
B S 130 £ st
7 L5 e
——-——%—  Eaad R ""s? e = m
SHEREE : AL - | A — Yy s
Sieead-i -3 : i /‘_ ol s
: A | | Zcate
TIEET Claywst
.L ! LTy
ISR L
| 3
i 3 ' I
2o . j I
“‘- { ]
. 20 no e i e

o
i T e permtua Qﬂ

(i) KNO; — 120g/100g of water + 1 v %2

(iii) At 70°C solubility = 135g/100g of water
If 235¢ contain 135g of salt
100g contain 1359

At 20°C solubility = 26g/100g of water
If 1269 contain 269 of salt
100g contain  ?

100 x26

Mass which will crystallized
57.4468 — 20.6349

= 36.8119¢g
(b) (i) E—
(if) Name; SolutionC - Copper (1) chloride

(3 marks)

KBr _ 87g/100g of water +1 v' %

o~ 57.4468gY Ve
235

= 20.6349gY %
126

(1 mark)
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SolidD - Copper (11) hydroxide (1 mark)
(©
[ ).
(a) Name substance. (3 marks)
X - Sodium ethonoate
Q - Sodium ethoxide
R - lodoethane
b —>
ch (i) I Reagent - Propan-I-ol
Condition - Conc. H2S04
(i) Iv Reagent - Conc. HzSO4
Condition - Temp 160 — 180°C
(d) I - Esterification
- Substitution
IV - Oxidation
V - Dehydration
I. (a) Identify substances. (3 marks)
A - Hydrogen
B - Nitrogen
D - NO
(b) Step | - Iron finely divided / iron
Step I - Platinum — rhodium catalyst
(c) 4NHg + SO—> 2NO() + 6H0
(d) (i) 6NaOHaq) + 3Cly g ——3NaClOsEg) + 5NaCleg + H2O0q) (i)

2NaOH(q + Cl,  —— NaOCI + NaCl + H.0
Il.
€)] (i) Liquid P - dinitrogen tetra oxide

(ii) Gas Y - 0Xxygen
(b) 2 —
(©) Nitrogen (V) oxide relights a glowing splint while nitrogen (I1) oxide does not.
O N20O has xtic sweet smell, while. NO is odourless.
I. a) i) Reducingagent D (1 mark)
ii) Oxidizing agent R% (1 mark) b)
emf = ESR_ EP0
= +034—- 7236
= +2.70V

©) Ggy / G* g ! M** g / M) ;E= +2.70V Penalize for lack of states and E value
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d) Draw a cell diagram for the cell in (b) above.

Salt bridge

e)G(s) + M2+(uq) —> G2+(aq) + M(S) ;E= +2.70V

1. i) Q=1t
=1.32 x 75 x 60

= 5940C
i) If 1.07g is departed by 5940C
52g (13 (13

22X5910 _ 88,672.8972C V1
1.07

If1IF  is 96500C
?  “ 288672.8972C

1x288,672.8972
—_ vl
96500

= 2.994

— 3

__+3 a0
@) )] Extraction of a metal from its ore using a reducing agent and heat.

™

(ii) Carbon (in form of coke)
(iii)
formed
(b) A Ci) + Opy—» €Oy
B COyp) + Cpsy = 2C0(,

C 2F6203(S) + 3C(SJ e 4‘Fe(5J + 3C0£(g)

(c) To remove silica impurities in the ore.
(d) —
s
—

(2 marks)

Hot air reacts with coke to form carbon (1) oxide producing a lot of heat which melts the iron
in the blast furnace.
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MOKASA JOINT EXAMINATION-2015

233/3

CHEMISTRY

MARCH/APRII

Kenya Certificate of Secondary Education (K.C.S.E.)

1. Table1
a) Completetable ... Imark

Conditions:

i) Complete table with 3 titrations done ....... 1 mark ii)
Incomplete table with two titrations done.... Y2 mark iii)
Incomplete table with only one titration done .... 0 mark

Penalties:

i) Worong arithmetic ii) Inverted table iii)
Unrealistic values i.e less than 1 cm?,or in 100s iv)
Burette readings >50 cm?,unless explained
Penalize ¥ mark each to a maximum of %2 mark, i.e, penalize %2 mark ONCE.
Use of decimal places...........ccooviviiiiiiiiiiien, 1 mark ( Tied to 1%t and 2" row only)

i) Accept 1 or 2 decimal places used consistently, otherwise penalize FULLY.
ii) If two decimal places are used, the 2" must be a “0” or a *“5”, otherwise penalize FULLY.
iii) Accept the inconsistency in the use of zeros in the initial burette readings e.g 0.0,0.00, 00.0

F e ol B | ¢ (o) P 1 mark

Compare candidate®s correct titre value with school value (s.v) and tick (v') if it earns a mark and award accordingly.
Coditions:
i) If at least one titre value is  within £ 0.1 cm?® of s.v

AWATd. ..o 1 mark
ii) If no value is within + 0.1 cm® of s.v but there is at least one within £ 0.2 cm®award ........................ Y5 mark
iii) If no titre value is within £ 0.2 cm® award..................... 0 mark
Principlesof averaging.............ocoooiiiiiiiiiii 1 mark
i) Ifthree consistent values are averaged ......................... 1 mark ii) If three titrations are done and only two are
consistent and averaged.............coooiiiiiiiiiiii (1 mark) iii) If two titrations are done, are inconsistent

and averaged ... (0 mark)

Final Accuacy (tied to correct average titre).............. (1 mark)
Compare the candidate®s correct average titre with s.v;
i) Ifwithin+0.1 ofs.v........ 1 mark ii) If not within £ 0.1
but within + 0.2 of s.v ......... 45 mark
iii) If beyond £ 0.2 of 8.V ...ooviiiiiiii e, 0 mark
b) 250 cm3 —1.385g of Na,COs
— 1.325 x 49 of N22COs
=5.3/RFM
= 5.3 grams per litre
106
=0.05M v
¢) i) Moles of Na,COs reacted = 0.05 x 25
1000
=0.00125 v
Reacting mole ratio of HA: Na,CO3 = 2:1
ii) 0.0025 moles of HA ~ —Paverage titre
? <+— 1000cm?
=0.0025 x 1000
Average titre
=0.12M v
Table 11: mark as in table |
e) i) 1000cm?® 0.12-mel—»
Titre volume  __, average volume x 0.12 moles
1000
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= correct answer
ii) Reacting mole ratio of HA to Na;CO3is2: 1

OMoles of Na,CO3 = %2 * answer above
=Correct answer

2. Table 1

d)

Completetable .................ooii Imark
Conditions:
iv) Complete table with 3 titrations done ....... 1 mark
V) Incomplete table with two titrations done.... Yo
mark vi) Incomplete table with only one titration done ... 0
mark Penalties:
v) Wrong arithmetic vi) Inverted table vii)
Unrealistic values i.e less than 1 ¢cmd,or in 100s viii)
Burette readings >50 cm?®,unless explained
Penalize %2 mark each to a maximum of Y2 mark, i.e, penalize %> mark ONCE.
Use of decimal places...........ccooeiiiiiiiiiiiiiin, 1 mark ( Tied to
1%tand 2" row only)
iv) Accept 1 or 2 decimal places used consistenly, otherwise penalize FULLY.
v) If two decimal places are, the 2" must be a “0” or a *“5”, otherwise penalize FULLY. vi)
Accept the inconsistency in the use of zeros in the initial burette readings e.g 0.0,0.00, 00.0

ACCUTACY ..ttt e e e, 1 mark
Compare candidate®s correct titre value with school value (s.v) and tick (v') if it earns a mark and award accordingly.
Coditions:
iv) If at least one titre value is within + 0.1 cm® of s.v
AWATd. ... 1 mark
v)  If no value is within + 0.1 cm® of s.v but there is at least one within + 0.2 cm® award
............................................. Y% mark
vi) If no titre value is within £ 0.2 cm® award..................... 0 mark
Principles of averaging.............ooviiiiiiiiii 1 mark iv) If
three consistent values are averaged ......................... 1 mark
V) If three titrations are done and only two are consistent and averaged........................... (1 mark) vi)

If two titrations are done, are inconsistent and averaged ... (0 mark)

Final Accuacy (tied to correct average titre).............. (1 mark)
Compare the candidate”s correct average titre with s.v; iv) If
within + 0.1 of s.v ........ 1 mark
V) If not within + 0.1 but within £ 0.2 of s.v ......... Y5 mark vi)
Ifbeyond £ 0.2 0f 8.V .o, 0 mark e)

€)

250cm®  —» 1.325g of Na,COs
1.325 x 4g of N,CO3 —>
=5.3/ RFM
= 5.3 grams per litre
106
=0.05M v
f) i) Moles of Na,COs reacted = 0.05 x 25
1000
=0.00125 v/
Reacting mole ratio of HA: Na,CO3 = 2:1
i) 0.0025 moles of HA  — average titre
? <+——  1000cm?®
= 0.0025 x 1000
Average titre
= 0.12M Vv
Table Il: mark as in table |
i) 1000cm?® 0.12 mol. —
Titre volume  __, average volume x 0.12 moles
1000
= correct answer ii)
Reacting mole ratio of HA to Na,CO3zis2: 1
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OMoles of Na,CO3 = % * answer above
=Correct answer iii)
25cm3 answer( ii)

75cm®  answer (ii) X 75 = correct answer
25
iv) Original solution c: 75 x answer (iii) = correct answer

V) 0.00375 — answer (iV) = correct answer
vi) Reacting mole ratiois 1 : 1 Omoles of M(OH)2.8H,0 = answer (v)
f) i) answer b(vi) are in 25 cm?® of M(OH),.8H.0 X

X = answer x 1000V
25
= correct answer (moles per litre) v ii)
15.75g —» answer (i)
?? 4mot—
x=18.3x1v
answer (i)
= correct answer v* (accept rounded off to ma whole number)
iii) M + 178 = answer (ii)
M = Answer (ii) - 178v
OR.A.M of M = correct answer v/
vii) answer( ii)
75cm3  answer (ii) X 75 = correct answer
25
viii)  Original solution c: 75 x answer (iii) = correct answer ix)
0.00375 — answer (iV) = correct answer
X) Reacting mole ratiois 1 : 1 Omoles of M(OH),.8H,0=
= answer (V)
f) i) answer b(vi) are in 25 cm? of M(OH),.8H,0
X 1000 cm?®
25
X = answer x 1000
25
= correct answer (moles per litre) v°
i) 15.75¢ answer (i)
—
7?2 & 1mol.
x=18.3 x1vV
answer (i)
= correct answer v~ (accept rounded off to a whole number)
iii) M + 178 = answer (ii)
M = Answer (ii) - 178V
OR.A.M of M = correct answer v/
Question 2
Table
(i) Complete table.....2 readings recorded.... 1 mk
Penalty:
penalize fully for any space not filled.
(if) Use of decimal...... 1 mk
Accept temperature readings for 1 mk if consistently given either as whole numbers of
ld.p.of Oor.5
(iii) Accuracy......... 1 mk
Compare candidate”s initial temperature reading to school value. Award 1 mk for
value within + 2°C of SV otherwise penalize fully.
Questions

1000 M
25
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(@) AT = Final-Initial = Correct ans 1 mk
Penalties

- Penalise ¥2 mark for wrong units or omission of unit on the answer.
(b) (i)Accept correct transfer of AT, even if rejected in (a) above.

Heat change= m.c. AT
=30x42xAT 1 mk
= correct ang 1 mk
i) Number of moles=

126

= 0.01587 1 mk

- Penalise ¥2 mk for wrong units used otherwise ignore if omitted.

iii) Molar heat of solution.
anszb(i)

AH= % mk

ans b(ii)

= correct ans

% mk
Penalties

- Penalise ¥2 mk for transfer of either b(i) or b(ii), otherwise penalize fully for strange values.

3 i) Observation

Inference

No white precipitate formed v'%:

(i) Observation

| Na®, K®, NHv% |

Inference

Burns with a golden-yellow
flame v'1

(iii) Observation

Na" present v'%

Inference

White precipitate v'% dissolves on
addition of HCI acid v'%

(iv) Observation

SOZe,COZ0 present v

| Inference

Colour changes from orange to green v'%

b) You are provided with solid F. Carry out the tests below and record your observations and inferences in the spaces provide
(i) Using a metallic spatula, heat half of solid F in a non-luminous burnsen burner flame for some time then remove when it ignites

SOZ® present v

Observations

Inferences

Melts burns with a sooty/smoky/luminous yellow
flame\"
(accept melts on its own for %2 mk)

C= Cor-C= C-present V1
4
Organic compound with high C:H ratio long chain organic

compound ( %2 mk)

ii) Puta half spatula endful of solid F into a boiling tube. Add about 10cm3 of distilled water and shake vigorously

Observations

Inferences

Dissolves into a colourless solution %2 mk

Soluble compound /salt/polar substance ¥ mk

iii) Divide the resulting solution into two portions

a) To the first portion,add 2-3 drops of universal indicator and dertermine its PH

Observations

Inferences

pH 2.0V % Strongly acidic H*/-COOH V % ( % mk

b) To the second portion, add two drops of acidified potassium manganate (V11) solution and shake vigorously
Observations Inferences
H*/KMnOy decoclourises V1 ( % mk) N/

/C: C\Or —C= C- present \ s

Or
R-OH present V 15
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KURIA EAST DISTRICT JOINT EXAMINATION COUNCIL

K233/1
CHEMISTRY
PAPER 1
(THEORY)
JULY/AUGUST 2015
The diagram below shows part of Solvay Process.
Brine arbon (IV .
with ammonia M £ Oxid(e ) Kk [ SolidY

NHCley —<+——

+ Solid P

NaHC03 (s)
(@ NamesolidP (Y Mark)
(b) State the process taking place in chamber N. (%2 mark)
(c) State two uses of calcium chloride which is a by-product in this process. (%2 mark)
100cm?® of methane gas diffused through a porous partition in 40 seconds. How long would it take 90cm? of ozone gas to diffuse
through the same partition? C=12, H=1,0 =16 (2marks)
Calculate the volume of oxygen produced when 10g of silver nitrate was completely decomposed by heating at (s.t.p) (Ag =
108, N = 14, O = 16) Molar gas volume at s.t.p = 22.4dm?) (2 Marks)
The scheme below shows some reactions starting with ethyne. Study it and answer the questions that follow.

CHBrCHBr

A

3
Reagent M

1 mole

»| Substance X
HBr (@

HCCH

Pt
+
v Reagent Y (1 Mole)

CH,CH, Cone.
1,50,

y

Substance N

(@) Name substance X and N (1mark)

(b) Name reagent M (%2 Mark)

(c) Ethene undergoes polymerization to form a polymer. Give an equation for the reaction and name the product.
(M Equation; (1 mark)
(i)  Name: (%2 mark)

The curves below represent the volume of carbon (V) oxide gas evolved once 2M(concentrated) hydrochloric acid was reacted with
100g of powdered calcium carbonate and also when 1M concentrated hydrochloric acid was reacted with the same quantity of
carbonate.
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Time (sec)

(i) Which of the two curves represents the reaction of 2M concentrated HCI with powdered calcium carbonate. Give a

reason. (2 marks)
(i) Why do the two curves flatten at the same level of production of CO, (1 mark)
6. Study the following equilibrium equation.
2X2(g) + Yz _ 2X2Y (g OH = -197Kj/mol
Suggest two ways of increasing the yield of X,Y. (1 mark)

7. The table below gives some elements in the periodic table. Use it to answer the questions that follow. The letters do not represent the
actual symbols of the elements.

Element A B C D E
Atomic number 12 13 14 15 16
Which of the above letters represent:
(@) A metallic element which forms ions with the smallest ionic radius? Explain (1 mark) (b) A non
metallic element with the largest atomic size? Explain. (1 mark)

8. The diagram below shows a burning jiko. Study it and answer the questions that follow.

Wass of
Burning charcoal

(&) Write the equation for the reaction taking place in region A. (1 Mark)

(b) Name the gas produced at region B. (1 Mark)

(c) State ONE use of the gas named in (b) above. (1 Mark)
9. Study the diagram below and answer the questions that follow.

e Tube M 3 Co:.'pei wmings
Tap wates Y
Alr aspirator
Sodwm Hydroxide

(i) What is the purpose of passing tap water through the air aspirator? (1 Mark)
(ii) State and explain the observation that would be made in tube M after sometime. (1 Mark)

(iii) The sample of nitrogen collected at point Y had greater density than expected.What conclusion could be made about the gas?
(1 Mark)
10. The table below gives the rate of decay of a radioactive element G.
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Number of days Mass in g
0 48
270 15
Calculate the half-life of the radioactive element G. (2 Marks)

11. 15g of sodium chloride was dissolved in 120cm?® of distilled water. Calculate the concentration of the resulting solution in moles per
litre. (Na = 23, Cl = 35.5) (2 Marks)
12. (a) State Boyle”s Law. (1 Mark)
(b) The volume of a gas at 30°C and 780mmHg is 400cm?. What will be its volume at 50°C at 600mmHg.
13. Sulphur exhibits allotropy.
(@) What is allotropy? (1 Mark) (b) Name the two allotropes of sulphur. (1 Mark)
(c) Sulphur powder was placed in a deflagrating spoon and heated on a Bunsen Burner.
(i) State the observation made. (1 Mark)
(i)  The product obtained was dissolved in water. Comment on the PH of the solution formed. (1 Mark)
14. 0.318g of an oxide of metal M was completely reduced by hydrogen gas to 0.254g of metal. Calculate empirical formula of the metal
oxide. (M =63.5, O =16) (3 Marks)
15. Given the following reagents: Solid sodium Carbonate, water, solid Lead (I1) nitrate. Describe how a sample of Lead (I1)

Carbonate can be prepared in the laboratory. (3 Marks)
16. Volume of liquids can be measured using a pipette; measuring cylinder or burette. Explain which one would be best for
measuring 29.1cm? of liquid. (1 Mark)
17. Study the information in the table and answer the questions below.
Substance Solubility g/100g water
\% 126
w 2
Describe how a solid sample of substance V could be obtained from a solid mixture of V and W. (2 Marks) 18.

A form two student in an attempt to prevent rusting put copper and zinc in contact with iron as shown below.

X lron Y lron

Copper Zinc

(i) State what would happen in set up X and Y after one week. (1 Mark)

(if) Explain your answer in diagram Y. (1 Mark)

19. Anelement X has a relative atomic mass of 88. When a current of 0.5 ampere was passed through a fused chloride of X for 32 minutes
10 seconds, 0.44g of X was deposited.

(i) Determine the charge of element X [1 Faraday = 96500C] (2 Marks)

(ii) Write the formula of hydroxide of X

20. The PH of a soil sample was found to be 5.7. An agricultural officer recommended addition of lime.
(a) State two functions of the lime. (1 Mark)
(b) Give the name of the process applied in (a) above.

21. The electronic configuration of ions X?* is 2.8 while that of ion Y~ is 2.8.8.

(@) Write down the electron arrangement of the atoms of X and Y (1 Mark)
(b) Compare the atomic radii of the two elements. (1 Mark)
(c) Give the name of the chemical family to which element X belongs (1 Mark)
22. Use the information given below to calculate the enthalpy of formation of propane. (3 Marks)
C(s) + Oz(g) > COz(g) OH. = -393KJ/Mol
Hig+3000 H,0q OH. = -286KJ/Mol

CsHgg + 50 > 3COy() + 4H.0¢) OH = -2220 KJ/Mol
23. (a) (i) A student found a colourless liquid in the laboratory which he suspected to be water. Describe a chemical test he
could have performed to confirm that the liquid is water. (2 Marks)
(if) What other test could he have done to prove that the liquid is pure water? (1 Mark)
24. The diagram below shows that the set-up that was used to prepare and collect a sample of nitric acid
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potassium ndrate

& sulphuric acxd
: cold
/ wates

(a) Give a reason why it is possible to separate nitric acid from sulphuric acid in the set-up. (1 Mark) (b) Name another
substance that can be used instead of potassium nitrate. (1 Mark)
(c) Give one use of nitric acid.

25. The giagram below shows spots of pure substances A, B and C on a chromatography paper. Spot D is that of a mixture.

o

ne

& 8

After development, A, B and C were found to have moved 8cm, 3cm and 6¢cm respectively. D had separated into two spots which
had moved 6cm and 8cm. (i) On the diagram

I. Label baseline (1 Mark)
I1. Show the positions of all the spots after development. (2
Marks)  (ii) Identify the substances present in the mixture D.
(1 Mark)

26. The structure of water molecules can be represented as shown below.
X >

I H\‘&:// Hs " H\L.\/,,,H
ol o o

'R H H A B

w w
(i) Name the bond type represented by letter X and W. (1 Mark)
(ii) Relative molecular mass of methane and water are almost similar, however the boiling of water is 100°C while that of

methane is -161°C. Explain. (1 Mark)

27. What is the oxidation number of:-
(i) Manganese in MnO4 (1 Mark)
(if) Sulphur in SO; (1 Mark)
(i) Chromium in Cr,07* (1 Mark)

28. Diamond and graphite are allotropes of carbon. In terms of structure and bonding, explain why?
(i) Diamond is used in drilling of hard rocks. (2 Marks)

(if) Graphite is a lubricant. (2 Marks)

29. The set up was used to prepare dry hydrogen gas. Study it and answer the questions that follow.

Hydrochloric
acid Cardboard

/

Zinc granules

Liquid Y

(i) Is set-up used to prepare the gas correct? Give reason. (1 Mark)
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(ii) What would be liquid Y?

(iii) Give two physical properties of hydrogen gas

30. Given element W has atomic number 14 and consists of isotopes as shown below.
Isotope A B C
Isotope mass 28 29 30
Percentage abundance 92.2 4.7 3.1

Determine the relative atomic mass of W (2 Marks)

31. The diagram below represents a set up used for the large scale manufacture of hydrochloric acid.

(a) Name substance X
(b) What is the purpose of the glass beads?
(c) Give one use of hydrochloric acid

(1 Mark)

( %2 Mark)
(¥ Mark)
(% Mark) KURIA

EAST DISTRICT JOINT EXAMINATION COUNCIL

(KEDJEC)

23312

CHEMISTRY
PAPER 2
(THEORY)
JULY/AUGUST 2015

1. The scheme below shows reactions starting with ethanol. Study it and answer the questions that follow.

Step ,| Sodium Ethanoate + | Reagent

Ethanoic acid v,

Methane +Q

Water R, Heat
ot U-V EXxcess
ep ;
. chlorine
I light |
K(s) CHsCOOH . T
S I« Ethanol = drops of H250aq) P
Step
|
Step 11 - Process V C du
C,H P » Ethene > [ﬁ CHap CHzﬂ | ~ompoun

a. (i) Name the compounds: P and S (2 marks)
(ii) State the type of reaction, reagents and conditions for the reactions in the following steps: (5 Marks)

Step Type of reaction | Reagents | Conditions

I

.

1l.
(iii) Name the reagent R. (1 Mark)
(iv) Write the equation for step IV. (1 Mark)
(v) Name compound T and draw its structural formula. (2 Marks)
(vi) Name compound U and state one use of U (2 Marks)
(vii) State one physical test to differentiate ethene from C;H. (1 Mark)

2. The table below shows the positions of some elements in the periodic table. The letters are not actual symbols of the elements.
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A
B C D E
F |G
H
(@) Select an element that can form an ion with a charge of +2. Give a reason. (1Mark)
(b) What type of structure would the oxide of C have. Explain your answer. (1% Marks)
(c) How does the reactivity of H compare with that of E. Explain. (1% Marks)
(d) Explain how you would expect the following to compare.
(i) Atomic radii of Fand G (1% mks)
(if) The PH values of aqueous solutions of the oxides of B and D (1% mks)
(e) Draw a diagram to represent an ion of element D (1 Mark)

(f) Calculate the volume of oxygen gas required to completely burn 1.95¢g of F to form its oxide. (F = 39, molar gas volume ats.t.p

= 22,400cm?®) (3 Marks)

Zinc and Lead metals. Before introducing each metal into the acid it was cleaned.
A B C

Zinc metal Zinc metal

Lead metal

Dilute H2SO4 Dilute H2SO4 Acid + CuSOa

(i) Why was it necessary to clean the metal pieces before introducing them into their respective beakers. (1 Mark)

(i) What observations were made immediately the pieces were introduced into the beakers A and C. (2 Marks)

(iii) Explain the observations made in beaker B (1 Mark)

(o) Compound X decomposes at 25°C. The decomposition of compound X was monitored at 25°C by measuring the concentration
of the compound remaining at different time intervals. The following data was obtained.

Time (min) 0 1.0 2.0 3.0 4.0 5.0
Concentration 1.20 0.54 0.36 0.26 0.17 0.10
(i) Plota graph of the concentration of compound X (Y — axis) against time. (3 Marks)
(i) From the graph, determine the rate of decomposition of X at 2.5 minutes. (2 Marks)
(iii) One the same axis, sketch the curve that would be obtained if the decomposition was carried out at 10°C. Label this curve
I1. Give a reason for your answer. (3 Marks)
4. The flow diagram below shows the stages in the manufacture of sodium carbonate. Study it and answer the questions that
follow. Filtration
NH; —>" Reaction
Brine —»
chamber 1
Solid M
Y
Heating Reaction
I Limestone chamber 3
Process T
Reaction
chamber 2 =
Sodium
v carbonate
Calcium
Chloride
(&) Name the three raw materials for the manufacture of sodium carbonate. (3 Marks)

(b) (i) Name two substances that are recycled in this process and state the chambers in which each is regenerated. (2 Marks)

(a) A student set up an experiment as illustrated by the diagrams below to investigate the action of dilute Sulphuric (V1) acid on
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(if) Give two advantages of industrial recycling of materials. (2 Marks)
(c) Identify liquid L and solid M (1 Mark)
(d) Write an equation for the reaction for the reaction which occurs in.
(i) Reaction chamber 1 (1 Mark)
(ii) Reaction chamber 2 (1 Mark)

5. The following results were obtained when the molar heat of neutralization between hydrochloric acid and sodium hydroxide was
determined. 100cm?® of 1.0M HCl acid was reacted with 50cm?® of 2M NaOH solution. Initial temperature of the base was 25°C
and that of the acid was 27°C. The final stable temperature when the acid and base were mixed was 34°C.

@ Write an ionic equation for the reaction. (1 Mark)
(b) Calculate the:
(i) Change in temperature OT. (1 Mark)
(ii) Heat change for the reaction. (s.h.c = 4.2KJ/g°K) and density of solution is 1.0g/cm?. (2 Marks)
(i) Molar heat of neutralization of HCI. (2 Marks)
(c) Draw an energy level diagram for the reaction. (2 Marks)
(d) Account for the heat loss (2 Marks)
(e) How can the heat loss be minimized. (1 Mark)
()] Write the thermochemical equation for the reaction. (1 Mark)
6. I. An electric current was passed through concentrated solution of Copper (1) Chloride using inert pair of electrodes.
€)] Name a suitable pair of electrodes for this experiment. (1 Mark)
(b) Identify cations present in the solution. (1 Mark)
(© Which ions are preferentially discharged at the anode (1 Mark)
(d) Write an ionic equation for the reaction that takes place at the cathode. (1 Mark) (e) Explain
the observation that would be made on the electrolyte as the experiment progresses. (2 Marks) (1) Use the standard
electrode potentials for elements V, W, X, Y and Z given below to answer the questions that follow.
EO Volts
W2+ (ag) + 26- 2> Wis) -2.87
Z2+(ag) + 2e- > Zs -2.37
V+@) +e- > Y% Vg 0.00
Xa+(ag) + 268- 2> Xs) +0.34
%) Y(z) +e > Y -(aq) +1.99
() Identify the strongest reducing agent. (1 Mark)
(b) Which element is likely to be hydrogen? Give a reason for your answer. (1 Mark)
(c) Which elements would form a couple with the highest E.M.F. Calculate the E.M.F (2 Marks)
(d) Write the cell notation for the electrochemical cell formed by the cells in (c) above (1 Mark)

7. A mixture of iron fillings and sulphur was heated strongly. A red glow spread throughout the mixture and a black residue was
formed. The cold residue reacts with dilute hydrochloric acid and a gas which gives a black precipitate with Lead (1I) solution
was given off.

(@) (i) What did the red glow indicate? (1 Mark)
(ii) Identify the gas evolved when black solid reacted with dilute hydrochloric acid. (1 Mark)
(iii) Write the formula of the black solid (1 Mark)
(iv) Write an ionic equation for the formation of the black precipitate. (1 Mark)
(b) (i) When chlorine gas is passed over heated iron wool, a chloride of iron is formed. Name the chloride. (1 Mark)
(ii) Calculate the mass of iron required to react completely with 0.12 litres of chlorine at room temperature and pressure
(3 Marks)
(iii) Calculate the amount of chloride of iron formed in (ii) above (Fe = 56, Cl = 35.5, 1 mole of gas occupies 24 litres at room
temperature (2 Marks)

KURIA EAST DISTRICT JOINT EXAMINATION COUNCIL

(KEDJEC)

233/3

CHEMISTRY

PAPER 3

1. You are provided with
«  Solution P — 100cm?of 0.4M HCI
* Solid M- 0.5g X CO3
*  Solution Q — 0.1M NaOH
*  Phenolphthalein indicator
Procedure
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2.

i. Add all solid M into 100cm?® of solution P ii. When effervescence has stopped transfer the mixture above into a clean
250m volumetric flask and top up to the mark  using distilled water. Label this as solution E. iii. Fill the burette with

solution E. iv. Pipette 25cm3 of solution Q into a clean conical flask.

v. Add 3 drops of phenolphthalein indicator into conical flask.

(a) Calculate the average volume of E used.

(b) Determine the number of moles of solution Q that reacted with solution E
(c) Calculate the number of moles of solution E in 250cm? of solution.

(d) Determine the number of moles of the original solution P in 100cm? of solution.

(e) Calculate number of moles of solution P that reacted with the carbonate
Titrate the contents of the conical flask against solution E

vii. Repeat the procedure (iv and vi) two more times and complete the table.
Final burette reading I 1 I
Initial burette reading
Volume of E used

+ —
(f) Given ionic equation 2H(aq) + C()Z3 9 2 CO2) + H20¢)

Determine the number of moles of COZ3 that reacted with solution P

(g) Determine the mass of X

You are provided with:

»  Solution A 0.2M potassium iodide solution.

+  Solution B 0.2M Sodium Thiosulphate solution.

»  Solution C Hydrogen Peroxide solution.

«  Starch indicator solution.

You are required to determine the effect of temperature on the rate of reaction.

Procedure
i.  Transfer 10cm?® of potassium iodide solution into test tube labelled A, 5cm?® of sodium thiosulphate solution into test tube

B and 5cm?® hydrogen peroxide in test tube C.

Vi.

(1 Mark)
(1 Mark)
(2 Marks)
(1 Mark)
(1 Mark)

(4 Marks)

(1 Mark)

(2 Marks)

ii. Transfer solution B into a conical flask followed by 5cm? of freshly prepared starch indicator solution.

iii. Simultaneously transfer solution A and C into the conical flask and immediately start the stop watch. Note the time taken

for the mixture to turn to blue black and record the result. iv. Repeat the procedure at temperatures given hence fill

the table.

Set | Vol of A(cm®) | Vol of B(cm®) | Vol of C(cm® | Vol of starch (cm3) | Temp °C Time(sec) (1 sec )

1 10 5 5 5 Room temp

2 10 5 5 5 30

3 10 5 5 5 40

4 10 5 5 5 50

5 10 5 5 5 60

(6 Marks)

(@) Plota graph of temperature against reciprocal of time (% sec ™). (4 Marks)
(b) From your graph determine time taken for the colour to turn to blue black if solution is warmed to 42.5°C. (2 Marks)
(c) Explain the formation of blue black colour. (2 Marks)
(d) Explain the shape of the graph obtained. (1 Mark)
(e) Suggest the effect of raising temperature on this experiment. (1 Mark)
(f) Apart from temperature, state any other two factors that affect rate of reaction. (1 Mark)

3. You are provided with solid V. You are required to carry out the test indicated and record your observations in the table.

Test Deductions
Observa
tions
(a) Place all the solid V in a boiling tube and add 6cm? of distilled water and shake (1 Mark) (1 Mark)
(b) Test the PH of the solution using universal indicator paper (1 Mark) (1 Mark)
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(c) Divide the resultant mixture into three portions and to the 15 portion add a spatula of sodium (1 Mark) (1 Mark)
carbonate

(d) To the second portion add two drops of potassium permanganate solution (1 Mark) (1 Mark)

(e) To 3" portion add three drops of concentrated sulphuric acid, shake and add 2cm?® (1 Mark) (1 Mark)

absolute ethanol
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KURIA EAST DISTRICT JOINT EXAMINATION COUNCIL
CHEMISTRY PAPER 233/1

PAPER 1

MARKING SCHEME

(a) Calcium oxide//Quickline v 1 Mark
(b) Filtration//Fractional crystallization/crystallisation of NaOH3zv" 1
(c) - Inthe extraction of sodium metal
- Pickling
- As a drying agent
- Anti microbial agent
- Anti cracking agent
(Any to correct answers award ¥ mark each)
Rate of diffusion of methane gas = 100¢m*= 2 5cmsec? v % mark

40 sec

Let rate of diffusion of ozone be 9—:]: R

Molar mass of CH, =12 + 4=16 % mark
Molar mass of O3 =16 x 3 }

=48

10.

O Rmethane__ JMMO3

ROzone IMMCH,

7 ¥ Yemark

OR = 25516 1 4434cm¥sec v ¥ mark
/s

D% =1.4434Y Y5 mark

90

Ot=
1.4434

=62.3528sec v' % mark
2AgNGzs—>  2Ag(s) + 2NOz() + Oz
MM
2(108 + 14 + 16 x 3) Volume of O, 22.4dm3
=340 v % mark
340g of silver nitrate releases 22.4dm? of O, v % mark

22.4dm3
1
2105 X 10g v' % mark

O 10g of silver nitrate releases

=0.6588dm? v' % mark
(i) X — Bromo ethene v' % mark
N — Ethyl hydrogen sulphate v" %2 mark

(c) M — Bromine gas v* % mark

(©) |=I — - v 1 mark
[

' n
n
Polyethene v* % mark
(i) -Pv1
- It reacts with the carbonate faster v' %2 and the reaction ends earlier. v %
(i) The same quantities of reactants v' % have been used hence total volume of gas v' % evolved is the same.
(i) Lowering the temperature v* % (ii) Increasing pressure v' %
(@) B % - It looses 3 electrons and the remaining electrons are strongly held than before due to less repulsion. (1 Mark)
(b) C % - It has the weakest nuclear charge among the non-metals given (1 Mark)
(a) 2CO(g) + 02(g) 2C02(g) v'1
(b) — Carbon (II) Oxide v'1
(c) - Extraction of metals v'1
(i) To displace/drive out the air in the aspirator
(ii) A black solid (v'1); copper (I1) oxide is formed // copper is oxidized to copper (I1) oxide

t% t% t% t% t%
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11.

12.

13.

14.

15.

17

18

19

20

21

48 »24 > 12 » 6 —» 3 1.5
5t¥%= 270t % =
270 =54 days or
N1=No (%2) T/t% 5t¥% = 270
1.5=48 (%) 270/ t % t¥h= 270
48
1 =(%)270/t% t% =54 days
32
(1/2)° = (B %2
No. of moles =m
R.f
15
58.5
=0.25641 moles
Molarity = 2561
0.12
=2.13675M

kept constant.

(b)mi_l= Z_PZV

Ty

Ti2

780X 400 _ 600xV,

301:3523 78032200
2 V, = 223X 780400

303 x 600

=554.3234cm?

(&) Allotropy — existence of an element in more than one structural form in the same physical state.

(b) Rhombic/ v ¥
Monoclini// v %

(c) (i) Blue flame v* (1 mk)// pungent smell
(ii) Acidic v (1 mk)//low pH

Ratio

M 0]
0.64
16
Moles 0.254 /1y
63.5
Ratio 0.04 : 0.04 v ¥
1 : 1
E.F = MOv' 1

- Add water to Lead (l1) nitrate to obtain Lead (I1) nitrate solution. %2

Add water to sodium carbonate to obtain sodium carbonate solution. %2

Mix the solutions to ppt Lead (1) carbonate. v' 1

Filter to obtain Lead (I1) carbonate as a residue. ¥

Was the residue and dry between filter paper % 16. Burette v" 1 has accuracy of 0.1 cm® v' 1

. - Add water to the solid mixture. - V dissolves while W will not.
- Filter to obtain W as residue.
- Heat the filtrate to evaporate the water.
. (i) X —Iron rusted
Y — No rusting on iron
(if) Zinc is more reactive than iron hence zinc undergoes corrosion in place of iron.
i.e. Zinc reacts with oxygen and moisture
. T=(32x60)+10=1930s v 1=0.5
Q=1t=0.5x1930=765C
0.44g — 965C 88g ? 2% x

96,500 = 193,000C v

193000

Charge of X =

0.44

ses00c — 2 UX(OH).

. (i) - Adding calcium ions to soil v/
- Raise PH of soil/Neutralize soil v 1
. (@) X-282

(a) Boyles law states that the volume V; of a fixed mass of a gas is inversely proportional to its pressure P; when temperature is
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22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

Y -28.7
(b) Atomic radii of x is larger than that of y
(c) Alkaline earth metals

3C +4H, C3H8
3CO Ok 4H20(|

(i) By putting a few drops of the liquid to anhydrous copper (1) sulphate, which would change from white to blue. Cobalt (11)

chloride paper (anhydrous (1) chloride changes from blue to pink on adding the liquid. (2 mks)

(ii) By determining its boiling point, has b.p of 100° at sea level/determining freezing point which is 0° at sea Level /
determining its density which is 1g/cm?3. (1 mk)

(a) It has a low boiling point (it is volatile)

(b) Sodium nitrate (1 mark)

(c) Manufacture of fertilizer

11 Show the positions of all the spots after development.
A B8 c %) T
bese line
(if) Aand C (2 mks)
(i) X — Hydrogen bond Y — Covalent bond

(i) Water contain hydrogen bonds holding the molecules together which are stronger than van der waals forces whereas CH4 has
only van der waals forces holding molecules together.

(i) MnO4 X+(-8)=1

X=-1+8=+7
(i) SO, X+ (4)=0

X=0+4=+4
(iii) Cr,.0;% —»2X +-14=-2

2X=-2+14

2X =12
(i) Indiamond all carbon atoms are joined together by covalent bonds in three dimensional structure//or tetrahedral structure
thus very hard.
(if) The carbon atoms are bonded in layers/or hexagonal layers which are held by weak forces of attraction// or Van der

waal“s forces these layers slide over one another easily.

CaCO3(s) + H2S04(aq) CaSO4(s) + H20(I) + CO2(g) v' 1

NB: - Equation must be balanced otherwise award 0
- State symbols a must if not less %2 mark

(i) NO %2 Mark
- The gas is less dense (v* /2 Mark) hence can“t be collected by downward delivery.
(iii) Concentrated sulphuric (V1) acid (v' /2 Mark) Reject if “concentrated” is missing
(iv) — It*s colourless v/
- Odourless v/
- Less dense than air v/

Any two for (% mark) each

(a) Isotopes are atoms of same element with same atomic number (no. of protons) but different mass no.
v 1
(92.2 x 2.8)+ (4.7 x 29)+ (3.2 x 30) v Y

(b) 100
_ 2581.6+136.3+93.0 v
100
(a) Hydrogen v' 1
(b) They increase the surface area over which the gas dissolves in water.

1
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(c) Give one use of hydrochloric acid

Treatment of water at the water works.
Sewage treatment

Manufacture of dyes, drugs etc

To clean metal surfaces to remove rust
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KURIA EAST DISTRICT JOINT EXAMINATION COUNCIL 2015
FORM 4
CHEMISTRY PAPER 233/2 MARKING SCHEME

1. (a) (i) P — Ethylethanoate
Q — Potassium ethoxide

(ii)

Step Type of reaction Reagents Conditions

()] Oxidation KMNO4/H*

(i Dehydration Conc. H,S0, Temp. 180°C

(nn Addition Hzgas - Nickel catalyst -
Temperature 200°C

(iii) Sodalime

(iv) CH3sCOOH@g) + NaOH(aq) = CH3COONag) + H20q) (v)
Tetrachloromethane
Cl

|
ciobcocl
|
Cl
(vi) U - Polyethene
- Making package materials
(vii) Ethene burns with smoky flame and ethyne burns with sooty flame.
2. (8 BorG
Reason: It losses its two outermost electrons during ion formation.
(b) Giantionic - Two atoms of C will lose electrons to three oxygen atoms to form an ionic bond. This
forms a strong giant ionic structure.
(c) Itis less reactive than E or E is more reactive than H. They react by gaining electrons.
E is more electronegative OR E has a greater tendency to gain electrons than H due to its smaller atomic size or greater
nuclear attractions.
(d) (i) G has asmaller atomic radius than F or F has a larger atomic radius than G. The added electron in
G increases its nuclear attraction power, which tend to pull the outermost electrons closer to the nucleus OR G has
higher nuclear charge.
(ii) Aqueous solution of the oxide of B has a pH above 7 while that of D is below 7. The oxide of B
is basic while of D is acidic in nature.

(f) 4F© + Oz O 2F20¢)

Moles of F = lif =0.05
0.05

Moles of O, used = = 0.0125

Vol. of Oz used = 0.0125 x 22400 = 280cm?®
3. (a) (i) Toremove film of oxide on the surface of the metal.
(if) A — Brown deposit, blue colour of CUSO4 faded.
C — Slight effervescence, which then stops, and white ppt around rod.
(iii) Zn goes into solution displacing hydrogen ions, which form hydrogen gas since Zn is more reactive than hydrogen.
(b) (ii) Rate at 2.5min draw tangent to curve at 2.5 and determine slope.

e.g. 224203 _02%= (9 17 moles per litre.
3.4-2 1.4
(iii) Curve I1. Reaction rate is slower because at lower temps kinetic energy of molecules is
reduced and number of collisions per unit time reduces. Reaction takes longer time.

4. (a) - Ammonia
- Sodium chloride
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- Calcium carbonate
(b) (i) Carbon (IV) Oxide > Chamber 3
- Ammonia - Chamber 2
(if) - Controls air and water pollution
- Saves on resources
(c)L - Ammonium Chloride
M - Sodium Hydrogen Carbonate

(@)

(d)

(€)
()

(b)

(d) (i) NaClg + NHz(g) + CO(g) + H20g) = NHsHCO3 + NaClys)
(ii) 2NH4Cls) + Ca(OH)2s)=> 2NHs(g) + CaClz(g) + 2H20()
H+(aq) + OH-(aq) 2 H20q)

(b) (i) Initial temp. = 22727 — 76 (°C

2

Final temp = 34°C
Ob T =34°C - 26°C = 8.0°C
(ihH = MCO
150 x 4.2 x 8 = 5040J = 5.040Kj
(i) Molar heat of neutralization
1 mole =1000cm3
X =100cm3
0.1 mole = 5.04kJ
1.0 mole = x

OH = 50.40Kj/mol 4

(©)

Energy (Kj/Mol)

Reaction path

- Some heat was lost to the surroundings and to the apparatus.
- Error in measurement and taking of readings
By ragging the apparatus

x = 1X>0%= 50.40Kj
0.1

‘HCI (aq + NaOH(aq)

OHHeat = - 50.40KJ/MOL

v NaCl (aq) H,O 10)

HCl(ag) + NaOH(ag) 2 NaClg) + H20¢y O Neut = -50.40 kJ = -50.40 kJ/mo

(a) Graphite electrodes
(b) Cu2+, H+ ions
(c) ClI-ions (higher concentration)
(d) Cu2+(aq) + 2e- = Cugs)
(e) The green colour of CuCl; fades because Cu?* ions are discharged.
. (aw
(b) V2 — Used as the reference electrode.
(c) WandY
1.09 — (-2.87) = 3.96v
(d) We/Wa+@a)/l Yag) I'Y-@q); Pt
(i) Reaction is exothermic
(if) Hydrogen sulphide
(iii) FeS
(iV) H2S(g) + Pb2+(ag) = PbS(s) + 2H+(aq)
(i) lIron (111) Chloride
(II) 2Fe(s) + 3C|2(g) > 2FeCI3(S)
3 moles of Cl; reacts with 2 moles of Fe 3Xx

24L Cl react with 2 x 569 Fe

0.12L CI2 react with X262 012 0 186g
3x24

(iii) From equation: 2 moles of Fe gives 2 moles of FeCI3
569 Fe give 162.5
0.186 Fe gives m:% = 0.54g Fe

v
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KURIA EAST DISTRICT JOINT EXAMINATION COUNCIL
CHEMISTRY PAPER 233/3

PRACTICAL

MARKING SCHEME

(@) v Table |

Complete table with 3 concordant readings 2 Marks
Incomplete table with 2 concordant readings %% Marks
Incomplete less than 2 concordant readings 0
v' D.Ptied to row 1 and 2 only 1 Mark
v Principal of averaging 1 Mark
Within O 0.2cm?® otherwise award 0
(b) 25x0.1 _ 0.0025
1000
(c) Ratio 1:1
250x b
(@)
(d) 0.4x100 =0.04
1000
(e) (d) -(c) =Ans
0 S: Ans
(9) f1molex=0.5¢ = 22 x+12+48=Ans
f
X = Ans - 60
Table 2
v Complete table 2% Marks
Penalise ¥2 mk for unfilled space to max of 5 spaces
v" Decimal % Mark
Accept whole No, 1 d.p or 2 dp used consistently otherwise penalise fully.
v' Accuracy 1 Mark
Compare students 1% reading with S.V
O 2 sec award 1 mk otherwise penalise fully
v" Trend 1 Mark
Must be increasing downwards
Total 05 Marks
(@  Astraight line graph Y Mark
v' Scale Y Mark
At least % of the space
v Labelling Y Mark
Both axes tied
v" Line 1 Mark
Straight line through origin and atleast two correctly plotted points
Total 04 Marks
(b) Correct ans shown and read From correct graph
Showing %% Mark
Correct ans Y2 Mark
(c) lodide ions are oxidised to iodine which react with thiosulphate ions and unreacted molecular
iodine react with starch to form blue black colour.
(d) Increase in temperature increases kinetic energy leading to rapid movement hence more collision.
(e) Rate is directly proportional to temperate. As temperature increase rate of collision increase.
(f) Concentration, size of particles
Observations Conclussion

(@) Colourless soln

Coloured ions absent
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(b) PHF4 Acidic/H*
(c) Effervescence H*
(d) Purple colour of potassium manganate is decolourised
C=C-| -coc-
| OH
R-
(e) Sweet fruity smell R-COOH

KAMDARA JET
233/1

CHEMISTRY
PAPER 1
(THEORY)
JULY/AUGUST 2015

1. Give two reasons why luminous flame is not used for heating purposes in the laboratory. (2mks)
2. The diagram below shows the percentage abundance of the isotopes of copper.

Percentage abundance

g b5 ¥ O3

bl &I &0

Mass

(a) Calculate the relative atomic mass of copper from the information on the graph.
(b) Write the isotope formula of the most abundant isotope of copper indicating the mass number and atomic number.(copper

has

(2marks)

29 protons) (Imark)
3. Three nitrates Q, R, and S were each heated and the products formed were tabulated as shown below.
Nitrate Products
Q Metal Nitrite + Oxygen
R Metal + Nitrogen(IV) Oxide + Oxygen
S Nitrogen( | )xide + water
(@) Identify Sand R (2 marks)
(b) What is the name given to elements in the same group as Q? (1mark)
4. (a) Write an ionic equation for the reaction between copper Il ions in solution and excess ammonia solution.  (1mk)
(b) Name the complex ion formed in the reaction in (a) above. (Amk)
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5. The diagram below shows some properties of ammonia gas. Use it to answer the questions that follow

Coy;er Il Oxide Gas x S P

177 0
Dry NH3 -—Q—WI-A——' 7(°:o'c'o7.»/
4

gasin 'I T T
Heat .
Ice A
Liquid Y
(a) State the observation made in the combustion tube. (Amk)
(b) (i) Give the test that can be used to identify liquid Y. (Amk)
(i) Name gas X (1mk)

6. a) A solution of 100cm?® of 0.1M ethanoic acid has a different p.H value from that of 100cm? of 0.1M hydrochloric acid.
Explain the difference. (2mks)
(b) Predict the p.H value of

(i) ethanoic acid. (*2 mk)
(ii) hydrochloric acid (*2 mk)
7. a) What is vulcanization of rubber? (Amk)
(b) State two properties that vulcanized rubber possesses as a result of vulcanization. (2mks) 8. Use the
information below to answer the questions that follow.
Ce+Oxg) -venennnn. > COq(g) AH; = -393 KJ/mol
Ho@g + Y2 O2(g)evvvnnnne.. > H,0(y AH; = -286 KJ/mol
CiHio+6%O0xg .cvvnnennn. > 4COyg) + 5H20¢) AH3 = -2877KJ/mol

(a) Calculate the molar enthalpy of formation of butane (CsHio) from its elements in their normal states.  (3mks)
9. The set-up below was used to electrolyse a metal bromide ABr-. Study it and answer the questions that follow.

— F
swk‘“)t o  Buv

— Cowbou Q,l_gg*\voé\g g

(@ From the diagram label the Anode (Amk)
(b) Write an equation for the reaction that occurred at the Anode. (Amk)
(c) A current of 0.4A was passed through the molten salt for 10 minutes and 20 seconds. Calculate the amount of metal
deposited at the Cathode. (R.A.M of A =207, IF = 96500 C) (2mks)
10. What is
(@ analloy? (Amk)
(b) Give an example of an alloy of Iron. (1mk)
(c) State one use of the alloy in (b) above. (1mk)
11. A piece of burning Magnesium was introduced into a jar of nitrogen.
(a) State what was observed. (1mk)
(b) Write an equation for the reaction that took place. (1mk)

(c) Describe how a solid sample of dry Lead (I1) Carbonate can be prepared using the following reagents: dilute nitric acid,

A-Soft Education Consultants Page | 75



Chemistry paper 1, 2&3
Lead (I1)Oxide and Sodium carbonate.
12. Cyanogen is a gaseous compound of carbon and nitrogen only. On complete combustion is oxygen, 250cm? of cyanogen
from 500cm? of Carbon (1) Oxide and 250cm?® of nitrogen. Determine the formula of cyanogen. (2mks)
13. Substance L, M, N and P have the following properties.

(3mks)

Substance M.P. Solubility in I?Iectrical condu.cti\./ity
water Solid state Liquid state

L Low Soluble Does not Does not

M High Soluble Does not Conducts

N High Soluble Conducts Conducts

P High Insoluble Does not Does not
(a) Select the letter which represents a substance which is suitable for making kettle (¥amKk)
handles
(b) Which letter represents a substance which is likely to be sodium chloride? (¥amKk)
(c) Name the bond structure and bond type likely to be in L. (1mk)

(i) Bond structure
(ii) Bond type
14. (a) The atomic number of Sulphur hydrogen and oxygen are 16, 1 and 8 respectively. Write the electron arrangement of
Sulphur in the following substances.

(1) HaS e (1mk)
(1) SORT . e .(Imk)
(b) State the number of neutrons and electrons in the species of Aluminiumshown below:
1327 Al
INEULTOMS ..ttt e (*amk) Electrons

..................................................................... (Yamk)
15. An organic compound with the formula C4H100 reacts with sodium metal to give hydrogen gas and a white solid.

(@) Give the formula of the white solid (1mk)

(b) To which homologous series does the white solid belong (Amk)

(c) Write the equation for the reaction between the organic compound CsH100 and sodium metal.  (1mk)

(d) Suppose 180cm? of a 2.0M solution is diluted to 1.0dm®. What will be the concentration of the resulting solution?
(2mks)

16. The set-up below was used to prepare dry chlorine gas. Study and answer the questions that follow
t“”"j— Reagent M

] [

—1— Chlonne

Manganese |
(IV) Oxide ——-42—,

(@) Name reagents M and substance L.
(b) A warm red phosphorus was lowered into the gas jar of chlorine using a deflagrating spoon:
(i) State any one observation made in this experiment. (%2 mark)
(ii) Identify the substance formed in the above reaction. (%2 mark)
(c) Both substances in (ii) above undergo hydrolysis when exposed to air. Write an equation to show how anyone of them
undergoes hydrolysis. (1 mark)
17. The set up of diagram shown below is used to prepare dry nitrogen gas from air. Study it and answer the questions that
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follow.

—=-> Syction pump

Drying agent

Burning candle  Sodium hydroxide
solution

(@) What is the purpose of using:

(i) A burning candle. (%2 mark)
(i) Sodium hydroxide solution. (%2 mark)
(b) Name:
(i) One impurity present in nitrogen gas prepared. (%2 mark)
(ii) A suitable drying agent used. (%2 mark)
18. (i) Using a dot (.) and cross (x) show how NH P4 ion is formed from NHs molecule and H* ion.(2 marks)
(ii) State the type of bond that exists between the NH3; and H* ion. (%2 mark)

(iif) Molecular substances have low melting points. Give one reason why they have low melting points. (%2 mark)
19. The following diagrams show the structure of two allotropes of carbon. Study them and answer the questions that follow.
A B

} T

(@) Name the allotropes. A and B (1 mark)
(b) Give one use of A. (%2 mark)
(c) Which allotrope conducts electricity? Explain. (1%2 marks)

20. Give two reasons why helium is used in weather balloons. (2 marks)

21. Ammonia is produced in large scale by Haber process.

(i) Write an equation for the formation of ammonia gas. (1 mark)
(ii) State two optimum conditions for obtaining a high yield of ammonia in the process. (2 marks
22. When a hydrated sample of calcium sulphate CaSO4.xh,O was heated until all the 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
(CA=40,5S=32,0=16 H=1) (3mks)
23. Zinc reacts with both concentrated and dilute sulphuric (V1) acid. Write equations for the two reactions. (2mks)

24. Samples of urine from three participants F, G and H at an international sports meetings were spotted onto chromatography
paper alongside two from illegal drugs Al and A2. A chromatogram was run using methanol. The figure below shows the
chromatogram.
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Solvent front
b & F B N
B -
(@) Identify the athlete who had used an illegal drug. (Amk)
(b) Which drug is more soluble in methanol? (Amk)
25. Hardness of water may be removed by either boiling or addition of chemicals.
(@) Write an equation to show how boiling removes hardness of water. (Amk) (b)
Name two chemicals that are used to remove hardness of water. (2mks)
26. Carbon (II) oxide is described as a “silent killer”.
() State one physical property of carbon (II) oxide that makes it a “silent killer”. (1mks)

(b) State and explain one chemical property that makes carbon (I1) oxide poisonous to human beings. (2mks)
27. The diagram below represents a set up for large scale manufacture of hydrochloric acid. Study it and answer the questions

that follow.
Dry chlorag.- scid
s
x
(@) Name substance X. (1mk)
(b) What is the purpose of the glass beads? (Amk)
(c) Give two uses of hydrochloric acid (Amk)
28. The half equations involved in a cell are:

2H2() +2e = Ha(g) + 20H-@g) : Eo = + 0.40V

Oz(g) + 2H20() + 4e = 40OH (ag) : E*=+0.40V
(@) Write the overall equation for the electrochemical cell. (1mk) (b) Calculate the e.m.f generated by a battery

consisting of ten cells. (1mk)
KAMDARA JET 2015
233/2
CHEMISTRY
PAPER 2
(THEORY)
JULY/AUGUST 2015

1. a) The grid below represents part of the periodic table. Study it and answer the questions that follow. (The letters do not
represent the actual symbols of the elements).

A B
Cc D E F
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i) Select an element which forms a divalent cation.

What type of structure will the chloride of A have?

do the reactivities of B and E compare? Explain.

atomic radius of C with that of D. Give a reason for your answer.

oxygen to form oxides. Compare the pH values of the solutions of the oxides of Cand E.  (2mks)
b) Study the information in the table below and answer the questions that follow. (The letters are not the actual symbols of the

substances)

(1mk) ii)
(1mk) iii) How

(2mks) iv) Compare the
(2mks) v) C and E burn in

Substance

Melting point (°C)

Boiling point (°C)

Solubility in water

P

Q
R

S

-117
-78
-23
-219

78.5
-33
77
-18

Very soluble
Very soluble
Insoluble
Slightly soluble

i)  Which substance would dissolve in water and could be separated from the solution by fractional distillation? Give a
reason. (2mks)

ii) Which substance is a liquid at room temperature and when mixed with water two layers would be formed? (1mk)
iii) Which letter represents a substance that is a gas at room temperature and can be collected over water? Explain.

(2mks)
2. A student set up the apparatus shown below to prepare and collect dry carbon (IV) oxide gas.
Dilute H,SO, acid
b (
ool Water
Calcium carbonate  Conc. H,80, ;)
(a) State a correction for three mistakes in the set up above (3 mks)

(b) Give two reasons why carbon (IV) oxide is used as a fire extinguisher (1 mk)
(c) The flow chart below is for the manufacture of sodium carbonate by the Solvay process. Use it to answer the questions that
follow.

Brine___Ammoniacal | Tower -
P
"Gas Q ) 4
A .
Gas M Heating {Solution Chamber G
as . ;
limestone F Solid X
lAdd water Heat
A 4
IChamber aﬁ
N&zCOg
A 4
L
(i) NamegasM and Q (1Mark)
(if) Name solution F and solid X (1 Mark)
(iii) Name the product L formed and give one of its uses (2 Marks)
(iv) Write equations of the reactions in (2 Marks)
Tower P
Chamber K
(v) Name the two raw materials required in the manufacture of sodium carbonate (1 Mark)

3. a) The list below gives the formulae of some organic compounds. Use it to answer the questions that follow.
K1: CH3CH20H
Ka: CH3CH2CH2CH3
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K3: CH3CH:CH2

0
I
K, CH,CHCHC OH
Ks: CH3 CH3
@ Select two compounds which:
I. Are not hydrocarbons. (Amk)
I1. Belong to the same homologous series (1mk) i

Identify the compound that is likely to undergo addition polymerization. Give a reason for your answer. (1mk) b) The
structure below represent two cleansing agents

R - COO'Na*
R- OSO3z-Na+
In the table below,give one advantage and one disadvantage of using each one of them (2mks)
Advantage Disadvantage
R-COO'Na *
R-OSOs'Na *
¢) Under certain condition ethanoic acid ( C2H40,) and ethanol ( C2 Hs OH) react to form a sweet smelling compound.
(i) What is the general name of the compound to which the sweet smelling compound belongs? (1mk)
(ii) Write the structural formula of the sweet smelling compound (Amk)
(iii) Give the conditions for the formation of the sweet smelling compound (1mk)
(iv) Write the equation for the reaction between dilute ethanoic acid and solid sodium carbonate (Imk)
v) Explain why the reaction between 1g of potassium carbonate and 2M HCI is faster than the reaction between 1g sodium
carbonate and 2M ethanoic acid (2mks)
d) Fibres are either synthetic or natural. Give one:
(i) Example of a natural fibre (2mk)
(if) Advantage synthetic fibres have over natural fibres. (2mk)
4. The table below gives reduction potentials obtained when the half — cells for each of the metals represented by letters,
V,W, X, Y and Z were connected to a copper half — cell as the reference electrode.
Metal Electrode Potential (volts)
\Y -1.10
W -0.47
X 0.00
Y +0.45
4 +1.16
(&) What is metal X likely to be? Give a reason. (Amk).
(b) Which of the metals cannot be displaced from the solution of its salt by any other metals in the Table? Give a reason.

(2mks)
(c) Metals W and Y were connected to form a cell as shown in the diagram below.

——— metal Y
metalW—-J'

Y*(aq)
W¥(aq)
@  Write the equations for the half — cell reactions that occur at :
I. Metal W electrode. (Amk)
Il. Metal Y electrode. (Amk)

@iy If the salt bridge is filled with saturated potassium nitrate solution, how does it help to complete the circuit? (2mks)
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(d) When electric current is passed through Copper (1) sulphate solution for several hours as shown in the diagram below, a gas

5.

a)
b)
i)
c)
d)

i)

(@)

that relights a glowing splint is produced at electrode R.

battery

7

Graphute
EH ,_/V Electrode §

Graphite
electrode R Copper(1l) sulphate

solution

(i) Which of the electrodes is the cathode? Give a reason.
(ii) State and explain the observations that would be made at the electrodes.

The flow chart below illustrates two industrial processes

Air Nitrogen th"'fs B x ‘i 0
Oxygen Hydrogen
Sulphur (iv) Contact Sulphuric {vi)
A o A Dniac ’ p \
COride Process 1C] Acid
Water

(i) Give the name of the process by which air is separated into nitrogen and oxygen
(if) Apart from the gases given in (a) (i) above, name one other gas produced
Name the substances represented by letters A and C
Write down the reversible reaction in contact process
the effect of high pressure on the yield of the product in the reaction above?
the catalyst used in Haber process and explain how it increases the rate of the reaction
Calculate the percentage by mass of nitrogen in substance D
(N=14, S=32, H=1, 0=16)
4g of N-13 decays by emitting a beta particle. The half life of N-13 is ten minutes
What is meant by half life?
How many grams of the isotope will remain after the fourth half life?
(iii) State two differences between nuclear and chemical reaction
(2mks)
Nuclear reaction

Chemical reaction

each reacted with 4.14g of lead at room temperature.

Volume of 1M Nitric (V) acid (cm?®) Volume of Nitrogen (1V) oxide gas (cm?®)
10 120
30 360
50 600
70 840
90 960
110 960

(1mk)
(1mk)
(1mk)

(1mk)

(1mk)
(2mks)

(1mk)
(1mk)

(1 mark)
i) What is
iii) Name

(2mks)

(2mks)

The table below shows the volume of nitrogen (1) oxide produced when different volumes of 1M Nitric (V) acid- were

Explain how the rate of the reaction between lead and nitric (V) acid would be affected if the temperature of the reaction

mixture was lowered.  (2mks)

(b) On the grid provided below plot a graph of the volume of the gas produced (vertical axis) against volume of acid.
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(3mks)

(c) Using the graph, determine the volume of
(i) Nitrogen (iv) oxide produced when 60cm?®of 1M Nitric (V)acid were reacted with 4.14g of lead.(1mk)
(if) 1M Nitric (V) acid which would react completely with 4.14g of lead. (2mk)
(d) Using the answer in d (ii) above, determine
(i) the volume of 1M Nitric (V) acid that would react completely with one mole of lead. (Pb = 207)
(2mks) (ii) the volume of nitrogen (V) oxide produced when one mole of lead reacts with excess 1M Nitric (V) and
acid at room

temperature. (2mk)
(e) Calculate the number of moles of
(i) 1M Nitric (IV) acid reacted with one mole of lead. (1mk)
(if) Nitrogen (1V) oxide produced when one mole of lead were reacted with excess nitric acid. (Molar gas volume is
24,000cm?) (1mk)
7. Study the following reaction scheme for the extraction of zinc metal and then answer the questions that follow.
Gases
: Concentration by Roasting
Zinc ores . < TR
Froth floatation in air
Reduction Solid K
method
' + Liquid L
Z_ \ 4
INnC .
Electrolysis of
solution M
99.5% Zinc
(@) (i) Name two chief ores from which zinc can be extracted (Amk)
(ii) Write the equations for the reaction that take place at the roasting chamber. (2mk)
(b) (i) Name the reducing agents used in the reduction chamber. (Amk)
(ii) Write the equations for the reduction process to obtain zinc (2mk)
(c) Identify the following: (Amk)
Solid K
Liquid L
(d) State two uses of zinc metal (Amk)
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el o

and

233/3 Inst.
CHEMISTRY PRACTICAL(Confidential)
KAMDARA JET EXAMS 2015

In addition to the apparatus ordinarily present in the chemistry laboratory each student should have:

150cm?® Solution P

150cm? solution Q O 200cm? Solution T
50cm?® of 2M hydrochloric acid
Burette

2 conical flasks

Pipette

Pipette filler

Stand

White tile

6 test tubes in a rack

10cm?® measuring cylinder
100cm?® measuring cylinder
Thermometer (-10 to 110 °C)
One 100cm?® glass beaker

Stop watch

lgSoliduO 1gSolidV
2cm?® ethanol

1 Boiling tube

Distilled water in a wash bottle.
White paper (10 by 10 cm)

Universal indicator paper (What man) and its pH chart.

Tripod stand and wire gauze

Test tube holder

Metallic spatula

Thermometer (-10 -110°C)

2 labels

Volumetric flask 250ml

ACCESSTO

dilute sulphuric acid and dropper

2M sodium hydroxide and a dropper

2M Ammonia solution and a dropper

0.1M potassium iodide solution and a dropper
Acidified potassium manganate (V11) and a dropper
Bromine water and a dropper

Concentrated sulphuric acid and a dropper O Phenolphthalein indicator and a dropper.

Source of heat NOTES

Solution Q is ethane dioic acid (oxalic acid) solution containing 25.2 per litre of solution.
Solution P is sodium hydroxide solution containing 80g per litre of solution.

Solution T is sodium thiosulphate solution containing 49.6 g per litre of solution

Solid U is aluminium ammonium sulphate, solid V is maleic acid.

5 Acidified potassium manganate (VII) is made by dissolving 3.16g in about 200cm3 of dilute sulphuricacid

add water up to 1000cm? of solution.
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KAMDARA JET 2015

Kenya Certificate of Secondary Education
CHEMISTRY

Paper 3

(PRACTICAL)

2% hours

1. You are provided with:
-2M sodium hydroxide solution labeled solution P
-solution Q containing 25.29 per litre of a dibasic alkanoic acid
You are required to;
(a) prepare solution R by diluting the sodium hydroxide solution P (b) determine the molar mass of the alkanoic acid.
Procedure
Place 25.0cm? of solution P into a 250cm?® volumetric flask using pipette filler.
Add about 100cm? of distilled water and shake well. Add more distilled water to make up to the mark. Label this solution R.
Fill the burette with solution Q. Pipette 25.0cm? of solution R into a 250cm?® conical flask using a pipette filler. Add two drops of
phenolphthalein indicator and titrate with solution Q. Record your results in table 1 below. Repeat the titration two or
more times and complete the table.
Table 1

Final burette reading(cm®)
Initial burette reading(cm®)
Volume of solution Q used (cm")

(4 marks)
Determine the;
(i) average volume of solution Q used. (1 mark)
(ii) concentration of solution R in moles per litre. (2 marks)
(iii) concentration of the alkanoic acid in solution Q in moles per litre (2 marks)
(iv) molar mass of the alkanoic acid. (1 mark)

2. You are provided with:

-2M hydrochloric acid -Solution T
You are required to determine the effect of temperature on the rate of reaction between solution T and hydrochloric acid.
Procedure
Using a 100cm® measuring cylinder, measure 30cm?® of solution T and place it into a 100cm? beaker. Draw a thin cross(x) on
the clean white paper provided. Place the beaker on the paper with a cross. Add 5¢cm? of dilute hydrochloric acid and at the
same time start a stop watch. Record the time taken for the cross to become invisible when viewed directly from above.
Repeat the procedure using the remaining solutions heated at temperatures of 30°C, 40°C, 50°C and 60°C. Record your
results in the table 2 below.

Temperature of | Time taken for the 1
solution T (°C) cross to be invisible (tseconds) | Rate ( sec 1)
t
Room temperature
30
40
50
60
(5 marks)
1 -1) against temperature (°C). (3 marks)
(a) Plot a graph of the rate ( sec
t
(b) ldentify the measurable change in this reaction.(1 mark)
(c) Explain why the graph shows a big deviation at higher temperatures from the expected linear relations. (2 marks)

(d) State one factor that was kept constant in the experiment.(1 mark).
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3. You are provided with solids U and V. Carry out the tests below and write your observations and inferences in the spaces
provided.
a) Place all of solid U in a boiling tube. Add about 15cm?® of distilled water and shake it until all the solid dissolves. Label it as
solution U.
i) To about 2cm? of solution U in a test tube add sodium hydroxide solution drop wise until in excess.

OBSERVATIONS INFERENC‘ES

(1 mk) (1 mk)

ii) To about 2cm?® of solution U in a test tube add aqueous ammonia drop wise until in excess.

OBSERVATIONS INFERENCES
(1 mk) (1 mk)
iii) To about 2cm’ of solution U in a test tube add 3 drops of dilute sulphuric acid.
OBSERVATIONS INFERENCES
(1 mk) (1 mk)
iv) To about 2cm® of solution U in a test tube add 3 drops of aqueous potassium iodide.
OBSERVATIONS INFERENCES
(1 mk) (1 mk)
v) Place about 2cm?® of solution U in a test tube and determine its pH.
OBSERVATIONS INFERENCES
(2 mk) (2 mk)
b) (i) Using a metallic spatula ignite about half of solid V in a Bunsen burner flame.
OBSERVATIONS INFERENCES
(1 mk) (1 mk)

c) Place the other half of solid V into a boiling tube, add 15cm? of distilled water and shake well. Label this solution V.

Use the solution for the following tests; iv) To about 2cm? of solution V, add 2cm? of ethanol and 3 drops of

concentrated sulphuric acid. Warm the mixture.
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i)  Place 2cm’ of solution V in a test tube and determine its pH.

OBSERVATIONS INFERENCES
(2 mk) (%2 mk)
i) To about 2cm® of the solution obtained in (c) above (solution V) add 3 drops of acidified potassium manganate (V11).
OBSERVATIONS INFERENCES
(1 mk) (1 mk)
iii) To about 2cm® of solution V add 2 drops of bromine water.
OBSERVATIONS INFERENCES
(1 mk) (1 mk)
OBSERVATIONS INFERENCES
(1 mk) (1 mk)
KAMDARA JET

CHEMISTRY PAPER 233/1
MARKING SCHEME

1. i) The soot it produces dirtifies the apparatus 1) i)
The flame is not very hot (1)
2. a RAMofCu= 31x65 + 69x63 (1)
100 100
=63.62 (@)
b) 69
29Cu

3. &) Sisammonium nitrate (1)
Ris Pb(NOs)z / CU(N03)2 /Zn(N03)2 (l)
b) Alkali metalsv’

4, Cu2+ (ag) + 4NH3@q) ——» CU(NHS)4 (aq) (1) b)
Tetrammine copper Il ion (1)
5 a) Black (%2) copper Il oxide changes to brown (¥2) copper metal
b) i) Y changes white anhydrousCopper Il Sulphate to a blue colour/OR changes blue cobalt chloride paper to pink
colour ii) x is nitrogen gas (1)
6. a) The pH value of the hydrochloric acid is lower than that of ethanoic acid Hydrochloric acid is a strong acid whereas

ethanoic acid is a weak acid
b) pH of ethanoic acidis4to 6 (%)
pH of hydrochloric acid is 1 to 3
7 a) Vulcanization of rubber is the process of adding sulphur to rubber then heating b)
It is harder ;
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It is tougher ;
Itis less flexible; Any two 2 mks
8. .(a) (3mks)
4C(s) + 5Ha(g) ............ AHf(CHg)..ooovieieiieen >C4H10(Q)
\ 2\ - / o r el
4(-393) + 5 (-286) = AHf + (-2877) AHf(CH,) = 2877 — 1572
— 1430
=-125 Kj/mol
9. (a) Diagram (1mk)

ol -

— Cowboa electr oS

(b) Anode (1mk)

2Br .. > Br(g) + 2¢e” (¢)
(3mks)
Q=1t
I=04a
T =620 sec

Q=1t=0.4x620=248C
Reaction for deposition of A

A +2e- ... > A
2F are required to deposit 1 mole of A
207 i, >2x96500C
2 248C
248 X 207 =0.2669
2 X 96500
10. (a) An alloy is a uniform mixture of a metal with one or more other metals.  (1mk)

(b) Stainless steel(or any other Wrought Iron — nails, Iron sheets e.t.c Cast Iron) — Iron boxes.
(c) Stainless steel — Construction steel cutlery any Wrought Iron — nails Iron sheets Agricultural use equipments
Iron Iron box e.t.c
11. (a) Magnesium continued to burn with a brilliant flame producing a white ash.  (1mk)
(b) 3Mg(s) + No(g) oevvvevenanannnnnen > MgzNa(s)
(c) Take 50cm3 of nitric acid and react it with excess Lead (11)Oxide
Filter to get the filtrate
To the filtrate add Sodium Carbonate and filter to obtain Lead (II)Carbonate as the residue. (3mks)

12, 27.Cx Ny(@) + 202(8) wovveeeeenn > 2C04(g) + N2(g)
250cm® : 500cm?® 500cm?® ; 250cm?
1 vol ;2 vol 2Vol : 1Vol
XC=2C X=2 yN=
2N y=2

Formula of Cyanogen C, N

3. () P v

(i) M v,

(iii)a) Simple molecular v/,
b) Covalent bonds v'*/;

Cast
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14. (@) (@) Sis=286 v1
(i)  S1=282 V1
(o) (i) Neutron-—14 v/,
(i) Electron - 10 v/,
1000cm? of solution contain ——— 2 moles of solute O %
. 180cm3of solution will contain ——— > ? moles
=186x2 0%
1000

0.36 moles O Y2

1dm?3 = 1000cm? = 1 litre

.. concentration of new solution = 0.36M %
15.
@ H H H H
a
| | | |

H @) ) C Q Q Na v1

H H H H

Penalize for condemned structure  / CH;CH,CH,CH,ONa /C,H;iONa
(b) Alkoxide v'1
(C) 2C4H100 o+ 2Na (s) E— 2C4H90Na(|) + H, () v1
- Balanced equation %2
- State symbols Y2
Penalize
- Joining of letters
- Mixing small and capital letters.
- Wrong state symbols
Penalize fully for unbalanced equations
16. (@) M - Concentrated hydrochloric acid v'%
L — Concentrated sulphuric (V1) acid

&7
(b) (i) It catches fire, or presence of fumes. v'%
(ii) PCl3 or PCls Phosphorus (I11) chloride or phosphorus (V) chloride v

(c) PCI osnO3H 20000H 3PO3egd3HCI g v'1

Or PCI soso04H -Ooio0H 3POs0:o05HCI og0

17. (a) (i) It is used to remove oxygen from air. v'%

(i) It removes CO; produced by the burning candle and also from
air. v'% (b) (i) Argon/Neon/Krypton v

(i) Concentrated sulphuric (V1) acid // H 2SOunin v'¥%
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(if) Dative bond/co-ordinate bond. v
(iif) The molecules are held by weak van de waals forces.

19.

20.
21,

22,

24,

(b)
25.

(b

~

26.

A — Diamond v'%
B — Graphite v'%

(b) - Drilling metals. Any v% -
Jewelling.

(c) BV Existence of
developed electrons v'%2 when
transfer electricity. v'%

Its light/less dense. v'1 It“s inert/unreactive. v'1
(@) Nag + 3Hyg — 2NHsg)

Pressures of 200 atms

Temperature of 450 o¢to 500°C

Finely divided iron (any two)

Mass of CaSO, =32.781 — 30.296

Weak intermolecular forces ¥ %

> 23. Zn(s) + Hz2S04(aq)

v

2H0(1) + SO2(g

v

H,0(I) + CO2(Q)

v

=2.485¢g
Mass of H,O =33.111 - 32.781
=0.33¢g
CaS0, H,O
2.485 0.33
1x2+16
40+32+16x4
2.485 = 0.0183 0.33 = 0.0183
136 18
0.0183 =1 0.0183 =—4¢————
0.0183 0.0183
E.F = CaS04.H;0
ZnS04(aq) + H2(9)
(dilute)
Zn(s) + 2H2S0u4(1) ZnS0q(aq) +
(@ G
A
(a) Ca(HCO3)2(aq) CaCOs(s) +
OR
Mg(HCO:s)2(aq) MgCOs(s) + Hz0(l) + CO2(9)
Sodium carbonate

Calcium hydroxide any two
Ammonium hydroxide
(@) It has no smell.

v’ 1mk
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(b) It combines with haemoglogin to form stable carboxyhaemoglobin.This prevents the transportation of oxygen by the

haemoglobin. The victim dies as a result of lack of oxygen.

27. (a) Hydrogen gas
(b) The glass beads increase the surface area over which absorption of hydrogen chloride gas in water takes

place. (c) To standardize pH of beers and wines. - In pickling of metals

- Manufacture of dyes and drugs
- Manufacture of photographic materials
(any one collect as above)

28. (a) 20H'(aq) + H2(g) zﬁgﬂlﬁ E="0.83V
—_— N
Oz + 2H20q) + 4e <— 40H-z E=70.40V

Ha(g) + Oz + 26 W_'—(\aq) em.f. =123V

(b) “1.23x 10 = *12.3V
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KAMDARA JET
CHEMISTRY PAPER 233/2
MARKING SCHEME

1. (@ i)D if) Giant ionic structure iii) B is more reactive than E. It has a smaller atomic radius with
greater nuclear attraction hence gains electrons more readily.
iv) C has a larger atomic radius than D. It has more protons with the same shielding effect as D hence stronger
nuclear attraction.
v) Oxide of C has a higher pH value than a solution of oxide of E. C is a metal, forms a basic oxide. The oxide of
Eis acidic.
(b) i) P. Itissoluble in water, its boiling point close to that of water.
i)R iii) S. Boiling point below room temperature, slightly soluble in
water.
2. a)

i. COzis collected by downward deliveryv'1mk ii. Exchange apparatus
containing water and concentrated sulphuric (1V) acid.v'1 iii. Use dilute
hydrochloric acid for dilute sulphuric acidv'1 b)

+ It does not support combustionv/,

+ Itis denser than airv'/;

c) i)
*  M-Ammonia gas
*  Q-carbon (iv) oxide i)

e F-Ammonium chloride
«  X-Sodium hydrogen carbonate

iii)
» L-Calcium chloride
*  Used as a drying agent iv) Tower P-NH3(ag)+CO2(g)+Nacl@ag+H200) ——»NasHCO3)+NH4Cl@ag) v) Sodium
chloride, Ammonia, coke or limestone 3.a) (i) i &k, and k, (1mk) i K, and [ (1mk) T (1?
mk ) double covalent bond is broken setting electrons free that are used to bond with Neighbouring molecules .(%
mk)
b)
Advantage Disadvantage
. 1
RCO0-Na* Biodegradable (=,mk) Form scum hard1 water hence
wasting soap ( Emk)
ROSO; Na* More soluble, does not form scum | Nonbiodegradable (l mk)
iwith hard water (E mKk) 9
c) (i) Ester (1mk)
(i)
O H T
H—C —C—0O C C H
H H H (1mk)

(iif) conc. Sulphuric (vi) acid (;mk) Heat (3 mK)
(V) Na,COs) + 2CH;CO0H gy~ 2CH;COONageqyt HpO0gy + COyqy  (1MK)
(V) HCI isa strong acid while ethanoic acid is a weak acid 1mk hence HCI has more g+ lons than ethanoic acid
thus reacts fast with sodium carbonate (Amk) d) (i) silk , cotton (any 1-1mk)

(ii) can be made into complicated shapes easily
Not attacked by acids ,alkalis ,water or air

Less dense and strong (any 1- 1mk)
4. (a) Copper - Itisassigned 0.00 electrode potential and is the reference electrode.
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(b) V-L
Because it has the most negative electrode potential. So its tendency to donate electrons is the highest (or it is most easily
oxidized) it is the most reactive
(ORORYE) N >W?* (aq) + 2e°
2Y*H@Q) +2€ ..o > Ya(s)
(i)BY allowing ions to move into the two beakers K* ions pass into the beaker with Y electrode while NO3 ions pass
into the beaker with Metal W, electrode.

(d) (S
Because oxygen gas is given out at electrode R thus electrode R is the anode since OH- ions which give oxygen migrate
there.
()20 o W C:Te) I >2H,0(1) + O2(g) + 4e-
(iii)A brown solid is deposited on electrode S — this is because the CU?* ions in solution gain electrons at S to
form Copper metal as shown in the following equation.
CU(@Q) +2€ .. .ceeieeieennn, >CU(s) brown

The Copper (I1)Sulphate which is blue in colour will fade because Copper(ll) ions that are responsible for the blue colour are
being removed from the solution when they are discharged.
5. a) (i) fractional distillation (Amk)
(if)argon (1mk)
b) A-Sulphur (% mk) B-oleum  ( % mk)
c) (i) 250, + O,gy» 2505,
(1mk)
(ii)favors forward reaction increasing the yield of sulphur (iv) oxide (1mk)
(iii) Ironzlmk,catalyses the reaction by lowering the activation energy (%mk)

— 1 _ 28
d) (NH,)2S0, % mk, Formula mass =132 ~mk 9/, by r?ass of N =22 X 1009/, (% mk)
=21.29/, (E mKk)
e) (i)Time taken for half of the amount of radioactive sample to decay (Amk)

1..1.""-' t-' .'Ii t1 |'I2
(ii) 4g 24

N
. 1g—-0.5g—2+0.25g
Mass after fourth % life is 0.25g

(iii) (any 2 -2mks)
Nuclear rxn Chemical rxn
New elements are formed No new elements are formed
irreversible Some changes are reversible
Rxn not affected by external factors Affected by external factors eg temperature
Involves protons and neutrons in the nucleus Involve electrons in the outermost energy level
Huge amount of heat is produced There is little amount of energy changes
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6. (a) Decrease Kinetic energy of the molecules would decrease. The number of effective collision would decrease.

V) \ |

(b)Graph

(c) (i) 720cm® + ¥ square of the graph
Value must be read from the graph
(i) 80cm3 + ¥ square of the graph
Value must be read from the graph
(d) (i) Moles of Pb = 4.14 = 0.02
207
Volume of nitric acid that react with 1 mole of Pb is

Value in C(ii) above

0.02
i.e 80 = 4000cm? (Penalize Y2 mk for wrong or missing units.)
0.02
(i1)960 = 48000cm3
0.02
(e)(i) Value in d(i) ie 4000=4
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1000
1000
(ii)Value in d(ii) ie 48000 = 2
24000 24000
() Pb(s) + 4HNOs(aq) ........... >Pb(NOs)s(aq) + 2NO, + 2H,0(1)

(9)Nitric (V) acid decomposes into Nitrogen (IV)Oxide when exposed to light

AHNO3(aq) ovveveeeiiieiiiieianans > 4NO,(g) + 02(g) + 2H.0(1)
7 a) i) Calamine//Zinc carbonate//ZnCO3i)v 1mk

Zinc blende//Zinc sulphide//ZnS(s)v"1mk
b) i) Carbon (ii) oxide//Cogv /-mk

Cokev't/mk i) ZnO)+Cs)
Zn(g)+CO(g)\/lmk —_— ZnO(s)+CO(g)
Zng+C0O2( v 1mk _—
c) Solid K ZnO¢v 1mk
Liquid L dilute H,SO4(aq)//dilute sulphuric (IV) acid

Solution M Zinc sulphate//ZnSO4aq)

CENTRAL KENYA NATIONAL SCHOOLS JOINT MOCK - 2015

Kenya Certificate of Secondary Education
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(THEORY)

JULY/AUGUST, 2015

1. (a) A patient was given tablets with prescription 2 x 3 on the envelope. Clearly outline how the patient should take the tablets.

(1 mark)

(b) Two samples of equal volumes of water were put in 250cm? beaker and heated for 10 minutes. Sample 1 registered a
higher temperature than sample 2.

SAmp‘e; 1

A 4

5 s
Flame T

State the conditions under which flame I is produced in Bunsen burner. (1
mark) 2. The apparatus below was used to separate a mixture of liquid A and
B.

(a) State two properties of the liquids that make it possible to separate them are using such apparatus. (2 marks)
3. Describe how solid samples of salts can be obtained from a mixture of lead (I1) chloride, sodium chloride and ammonium
chloride. (3 marks)
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4. Anion of element O is represented as:

24 2+

12
(i) Write electronic configuration of ion of O. (1 mark)
(ii) To which group does element O belong? (1 mark)

5. The set-up below can be used to study the reaction of magnesium and steam.

Wet sand

Gas P

(a) Name gas F (1 mark)
(b) How would you expect copper to behave compared to magnesium in the combustion tube? (1 mark)
(c) Write the equation for the reaction between magnesium and steam. (1 mark)

6. An approximately O molar solution of potassium managanate (V1) solution was standardized against precisely 0.1M iron
(1) ammonium sulphate [(NH4)3 Fe (SO4)2. 6H20] solution. 25.0cm? of the solution of the iron (1) salt were oxidized by
24.15cm3 of the manganate (V1) solution. The equation of the reaction is:

MnOas OagoO + 5Fe Oageo0 + 8H Oagod O Mn Oageod + 5Fe OagaoO + 4H20q)

What is the molarity of the potassium manganate (111) solution? (3 marks)
7. During extraction of iron in the blast furnace, state the uses of the following in the furnace.
(a) Molten slag. (1 mark)
(b) Waste gases leaving the furnace. (1 mark)
(c) Limestone. (1 mark)

8. The flow chart below gives some reactions starting with ethane. Study it and answer the questions that follow.

Ethane
Ethene MnO 4 (aq)
H 20 Q
raL
Conc. Sulphuric acid
Compound M
Water
Compound N Nags)
pou Compound R
KM n04/ H [an[

Compound P

(a) Draw the structure of compounds:
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P: (1
mark)

Q: (1
mark)
(b) Write the name of Compound R. (1 mark)
9. Study the organic compound below:

I’-I H @) H
HOCHUOCHO ch OobOc nyOMH
(@) In which homologous series does the compound belong to? (1 mark)
(b) Name and draw the structures of two compounds that can be used to prepare the above compound. (3 marks)
10. (a) State one factor that can determine the stability of an atom. (1 mark)

(b) Radioactive polonium — 216 decay as shown below.

216 Po0208 Pb+ M O+n0O

90 82
Find the value of M and n. (2 marks)
(c) If after 112 days i of polonium remained, calculate the half-life of polonium. (1 mark)
16
11. A metal oxide has a formula M3 Os.
(a) Write an equation to show how M form an ion. 1
mark)
(b) Write the formula of the chloride of M. 1
12. The thermodynamic equation for the formation of ammonia in the Haber process is: mark)
— N
N2@) + 3H2(g) 2NH3g < OH = -92kJ mol-1
(a) State and explain one way in which the yield of ammonia can be increased. (2 marks)

13. A certain carbonate, JCOs, reacts with dilute hydrochloric acid according to the equation below.
JCOs3 + 2HCl@g) O GCl2(ag) + CO2(g) + H20q)
If 1gof the carbonate reacts completely with 20cm3 of 1M hydrochloric acid, calculate the relative atomic mass of J.
(C=12,0=16). (4 marks)
14. (a) What is meant by the term solubility? (1 mark)

(b) The mass of a solution A is 120g. This solution has 8g of salt A dissolved in it. The solubility of this salt is 25g/100g of
water at 300C. 55¢ of salt A are added to the solution at 300C. How much of salt A will remain undissolved. (2 marks)
15. (@) Using electrons in the outermost energy level, draw the dot (O) and cross (X) diagrams to represent bonding in.

(i) CoHs (C=6,H=1) (1
mark)
(i) NHACI(N=7,H=1,Cl=17) (1 mark)

(b) The formula of a complex ion is DCUDNH3D4D25name the type of bond that is likely to exist between copper and
ammonia in the complex. (1 mark)

16. (a) State Hess"s law. (1 mark)

(b) Study the information below and answer the questions that follow.

MgClzs) O Mg O2go00 + 2CI Ogod, 0OH1 = -2487kJ mol-1
MgClys) + (ag) O MgClag), OH, = -5142kJ mol*
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(a)
(b)

17.

(b)
18.

19.
(b)

Chemistry paper 1, 2&3
2Cl oo + (aq) O 2Cl Oa¢"0 OHs = -762kJ mol*

Name the enthalpies H; and H. (2 marks)

Determine the enthalpy for the reaction: (2 marks)
Mg O2go0 + (agq) O Mg O2go0

(a) Give two reasons why carbon (IV) oxide is used as a fire extinguisher. (1 mark)

State the function of tartaric acid in baking powder. (2 marks)

When an electric current of 0.5A was passed through a molten chloride of J for 32 minutes and 10 seconds, a mass of 0.44g

of J was deposited at the cathode. (IF = 96500C).

(@) Calculate the quantity of electricity used. (1 mark)
(b) Determine the value of O if the ion of metal J is represented as J&*.

(R.AM of J = 44). (1 mark)
(a) What is meant by the term basicity of an acid. (1 mark)

Describe briefly how potassium sulphate can be prepared using 50cm?3 of 1M potassium hydroxide. (3 marks) 20. The
diagram below represents a set-up used to prepare oxygen gas.

Nd*%v

Sold Q

(a) Name substance Q. (1 mark)
(b) Complete the set-up to show how oxygen gas is collected. (1 mark)
(c) Write the equation for the reaction that occur. (1 mark)
21. The table below shows some solutions and their PH values.

Solution PH value

P 15

Q 6.0

R 14.0

S 8.0

Which of the above solution.
(a) Isstrongly basic. (1 mark)
(b) Reacts with sodium carbonate more vigorously. (1 mark)
(c) Isammonia solution. (1 mark)
22. In an experiment, a jar containing sulphur (1) oxide was inverted over another jar containing hydrogen sulphide gas.
(a) State and explain the observation that was made. (2 marks)
(b) State two conditions necessary for the reaction to take place. (2 marks)
23. Two reagents that can be used to prepare chlorine gas are potassium manganate (VI1) and hydrochloric acid.
(&) Write an equation for the reaction. (1 mark)
(b) Give the formula of another reagent that can be used instead of potassium manganate (V11). (1 mark)
(c) Using an equation illustrate how chlorine bleach coloured substances. (1 mark)
24. (a) Distinguish between ionization energy and electron affinity. (2 marks)
(b) Explain why fluorine is more reactive than iodine. (2
marks)
25. 280cm? of nitrogen gas diffuse through a porous plug in 70 seconds. How long will it take 400cm? of carbon (IV) oxide gas
to diffuse through the same porous plug. (C =12, 0 =16, N=7). (3 marks)
26. An iron spoon was to be electroplated with silver. Sketch the set-up that could be used. (2 marks) 27.
Write the equation for decomposition of:

(a) Sodium nitrate. (1 mark)
(b) Copper (I1) nitrate. (1 mark)
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Study the table below and answer the questions that follow. The letters do not represent the actual symbols of the elements.

Element A B C D E F G H
Atomic no. 11 12 13 14 15 16 | 17 16
Boiling point (OC) 890 | 1110 | 2470 | 2360 | 280 | 445 | - -186

34.7
Formulae of oxide BO E20s | FO; XXXX
Boiling point of oxide 1193 | 3075 | 2045 | 1728 | 563 | -72 | -91 XXXX
(3C)

(@) (i) Write the electronic arrangement for ion of element C and F. (1 mark)
(if) To which period and group do element B belongs. (1 mark)
Period
Group

(b) Explain the difference in boiling points of element B and F. (2 marks)

(c) Write the formula of the compound formed between elements B and G. (1 mark)

(d) The chloride of A has a higher boiling point than that of C. Explain. (2 marks)

(e) Complete the table to show the formulae of the oxides. (2 marks)

() Select an oxide that reacts with hydrochloric acid and potassium hydroxide. Explain. (1 mark)

(g) Determine the oxidation state of F in its oxide. (1 mark)

Study the reaction scheme below and answer the question that follows.

Fruit juice
Water + yeast
Ethanoic (Process W) Polymer R
acid 2000C
Crude K 100
*’f“ atmosphere
o Fractional Process U
79 distillation
Gas D and Potassium Pure K Process Y
Solution M metal
Ha/nickel
HE 4 + Propanoic acid
Process X
Cla)
. UV light
Sweet smelling
(@) (i) Give the names of the following substances A,B, C,D,K (2% marks)
(ii) Give the structural formular of substance M. (1 mark)
(iii) Name the processes marked as: W, X and Y (3 marks)

(b) The compound below was formed when one mole of a hydrocarbon reacted with one mole of chlorine gas.

H

HOCOCO CD|CD H

C1 H |H
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H G H H H

(i) Give the structure of the hydrocarbon. (1
mark)
(ii) Draw and name two isomers of the hydrocarbon. (2 marks)
(c) State two uses of ethane. (1 mark)
(d) Draw and name substance Z. (1 mark)

3. The flow chart below illustrates the major steps in the manufacture of nitric (V) acid. Study it and answer the questions that
follow.

!
A Chamber C Chamber D

NOy and A

Water

Excess A Chamber F Chamber E

65% Nitric (V) acid

(a) Give reason for purifying the raw materials A and B. (1 mark)
(b) Name the substances: A ,B (1 mark)
(c) Name the parts labeled D, E and F. 3
marks)
(d) Write chemical equations for the reactions taking place in:
(i) Chamber D. (1
mark)
(if) Chamber F. (1 mark)
(e) Name any other condition required in chamber D apart from maintaining temperature at 9000C. (1 mark)
(f) A mixture that comes out is 65% nitric (V) acid and 35% water. How could the concentration of nitric (V) acid be
increased? (1 mark)
(9) Give one use of nitric (V) acid. (1 mark)
(h) When copper metal is reacted with dilute nitric (V) acid, a brown gas is evolved. Explain. (1 mark)

4. 1509 of powdered brass (an alloy of zinc and copper) were added to excess 0.5M hydrochloric acid in a conical flask placed
on top of a pan balance. The changes in mass of the flask and its contents with time were recorded in the following table.
This experiment was carried out at room temperature.

Time (in seconds) 0 10 20 30 40 50 60
Mass in grams of
flask and its contents 255.0 | 253.0 | 251.9 | 251.2 | 251.1 | 251.0 | 251.0
(a) Write an equation for the reaction that took place. (1 mark)
(b) State and explain the relationship between the mass of the flask and its contents with time. (2 marks)
(c) What observations was made in the flask at the end of the reaction? (1
mark)
(d) (i) Plot a graph of mass of the flask and its contents against time. (3 mark)
(i) Using the graph determine rate of the reaction at the 20" second. (2 marks)
(iii) How would the rate in 4d(ii) above be affected if the reaction was carried out using 0.5M hydrochloric acid at
450C?
Explain. (2
marks)
5. (a) Use the reduction potentials below to answer the questions that follow.
E" (Volts)

QOag200 O 2e0 0Qoso 02.38
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BOageoo 0 2ec 0 Boso 01.14

DOag2oo O 2ec 0 Doso  00.80
FeDagsoo O 3ec O Feoso 01.66

Coiao O ecO Coso 00.76

(i) Select the strongest reducing agent. Explain. (1 mark)
(if) Calculate the e.m.f value of electrochemical cell obtained when elements B and D are paired together. (1 mark)

(iii) Write an ionic equation for the reaction that occurs when metal Q is immersed into a solution containing CP gaqn ions.

(1 mark)
(iv) State and explain whether the reaction given below occurs or not.
3B0Os0 O Fedageon O Feoso O 3Bo Oag (1
mark)
(b) Magnesium metal was connected to an underground pipe made of iron as shown below:
K\quu.smm rod
44 5 1Tt (Y5 [
Swge wee ® SINT 2w G S e B
Explain why it is necessary to carry out the process shown above. (2
marks)
(c) Adqueous copper (1) sulphate was electrolysed using the set up shown below.
Batery K_ Swideh
Carben = |- - .
e_lec;:—odn. ALz : —avroin ‘-_\d«m%
e ?\\iu.eou. Cojper &
Saphatls
(i) When the switch was closed, a gas was produced at electrode B.
Which electrode is the anode?
(if) Write the half equation for the reaction at electrode B. (1 mark)
(iii) State and explain the observation that will be made at electrode A. (1 mark)
(1 mark)

(iv) What happens to the PH of the electrolyte above during electrolysis? Explain.
(d) If carbon electrodes were replaced with copper electrodes in the reaction in (a) above, write the equations of the reactions

that would occur at the:

(i) Anode. (1 mark)
(if) Cathode. (1
mark)
(iii) Name one industrial application of the above electrolysis. (1 mark)
6. Study the flow chart below and answer the questions that follow.
Page | 100
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7.

Colourless Few drops White precipitate Filter and Residue M
solution J K
Dilute hydrochloric acid
Colourless solution N
Pb(NO3)2(aq)
Colourless Excess White precipitate
solution R NaOH p

Residue M was yellow when hot and white when cold.
(@ (i) Identify.

I White precipitate K (1 mark)

Il Solution N (1 mark)

11 Residue M (1 mark)

(if) Write an ionic equation for the reaction of solution N with Pb(NO3)2(ag). (1 mark)

(iif) Write observations that would be made when ammonia solution is added drop wise till in excess to the colourless

solution N. (1 mark)

(b) Ammonia gas bubbled into water forms a solution which conducts electricity whereas the solution formed when it is

bubbled through methylbenzene does not. Explain. (2 marks)
(c) Boilers used for boiling hard water are normally covered with boilers scale after sometime.

(i) What is the chemical name for boilers scales? (1 mark)

(if) How is the boiler scale removed? (1 mark)
(d) Write the formula of the anion in solution J. (1 mark)

The flow chart below illustrates extraction of zinc from zinc blende. Study it and answer the questions that follow.

Hot air blasts

l

Zinc blende ———>{ Roasting chamber —>( L

Y Substance M

Heating furnance —<—— Coke

Substance N

Substance T | —> > Condenser ———>—— Zinc

(a) Give an equation for the reaction in the roasting furnace. (1 mark)
(b) Name each of the substances marked L, T, N and M. (2 marks) (c)
Why is it necessary to condense substance N? (1 mark)
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(d) Which other factory can be set up near the zinc extraction plant? Explain. (2 marks)
(e) Give one use of zinc metal. (1 mark)
(f) (i) Zinc sulphide and sulphuric acid react according to the following equation: ~ ZnS¢s) + H2SO4(ag) O ZnSOa(aq) + H2S(g)

2.91¢ of zinc sulphide reacted with 100cm3 of 0.2M sulphuric acid. Determine the reagent that was in excess.

(Zn=65.0, S=32.0). (2 marks)
(if) Calculate the volume of hydrogen sulphide HS) gas produced in the reaction above at r.t.p.

(Molar gas volume 24dms). (2
marks)

CENTRAL KENYA NATIONAL SCHOOLS JOINT MOCK - 2015

Kenya Certificate of Secondary Education
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(a) You are provided with solution X and Y solution X is acidified potassium manganate (V1) solution. Solution Y was
prepared by dissolving 5.88g of an iron (1) salt (NH4)2 Fe(SO4)2. 6H.0 in 250cms? of solution.You are required to
standardize solution X using solution Y.

Procedure:

(i) Fill the burette with solution X.

(if) Using a pipette and pipette filler, transfer 25.0cm? of solution Y into a 250cm3 conical flask.
(iii) Titrate solution X against solution Y until a permanent pink colour just appears.

(iv) Record your results in the table below.

(v) Repeat the titration two more times to obtain two other titres and complete table | below

Table |
Titration 1 2 3
Final burette reading (cm3)
Initial burette reading (cm3)
(3 marks) Volume of solution X used (cm3)
(@) Calculate:
(i) Average volume of solution X used. (1 mark)
(if) Molarity of solution Y. (2 marks)
(iif) Number of moles of solution Y in the average volume of solution X. (2 marks
(b) Given that the equation for the reaction between X and Y is:
MnOg Daq0 O SFe0agzo0 O 8H o 0ag0 O MnDOagenn O SFedagson O 4H 20 oo
4
Calculate:
(i) The number of mole of X in the average volume. (1 mark) (ii)
Concentration of solution Y in mole dm3. (2 marks)

(b) You are provided with:

(i) 0.21M glucose solution V.
(ii) 0.02M potassium manganate (VI1) solution W.
(iii) 1.0M acqueous sulphuric (V1) acid.

O0Oo o d

You are required to determine the rate of reaction between solution W and V at different temperature.
Procedure:

Place 2cm3 of solution W into a 250ml beakers using 100ml measuring cylinder add 50cm? of 1.0M sulphuric (V1) acid to
the beaker containing solution W.

Warm the mixture to about 6500C. Stop warming and allow the mixture to cool.
When the temperature is exactly 6000C add 15cm? of solution V and start the stopwatch immediately.

Stir the mixture and measure the time taken for the colour of the mixture to change from purple to colourless.
Record the time in the table below also record the temperature at which the mixture becomes colourless. Clean the beaker

and repeat the procedure at temperature 550C, 5000C and 450C instead of
sollcC. |
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(i) Calculate and complete the table below. (2
marks) t
Temp. before mixing (OC) 60 55 50 45

Temp. when solution becomes
colourless (OC)
Time in (seconds)

I ml:l
s

1 O =[]
(a) Plotagraphof S (y-axis) against temperature at the point when the solution becomes colourless. (3 marks t

(b) From your graph:-
(i) Determine the time that the reaction would take if the temperature at which the solution becomes colourless is 42.50C.

(2
marks)
(ii) Describe the slope of your graphs. (1 mark)
2. (a) You are provided with solid B. Carry out the tests below and record your observations and inferences in the space

below. Test for any gas produced using blue and red litmus paper.
(i) Place half spatula endful of solid B in a test tube and heat gently then strongly.
Observation | Inference
(3mks) | (1vamks)

(if) Place a spatula end ful of solid B into a boiling tube, and add about 10cm3 of distilled water. Shake well and filter
the residue retain the residue. Divide the filtrate into three portions.

Observation Inference
(1mk) (1mk)
(iii) To the 1% portion, add NaOH,q drop wise until in excess.
Observation Inference
(1mk) (¥amk)
(iv) To the second portion add aqueous ammonia drop wise until in excess.
Observation Inference
(1mk) (¥amk)
(v) Tothe 3" portion add 3 drops of HNOg,q) followed by 2-3, drops of lead (I1) nitrate warm gently.
Observation Inference
(¥amKk) (¥amk)
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(vi) Place the residue obtained in (b) above into a boiling tube and add about 5cm3 of dilute hydrochloric acid and retain
the resulting mixture.

Observation | Inference
(1mk) | (1mk)
(vii) To the resulting mixture in (vi) above, add aqueous ammonia dropwise until in excess.
Observation | Inference
(Imk) | (4mk)

You are provided with an organic solid Z. Use it to carry out the following tests.
(i) Heat a spatula end full of solid Z over a flame.

Observation Inference
(1mk) (1mk)
(if) Put the remaining portion of Z in a boiling tube. Add 10cm? of distilled water. Shake and divide into three portions 2cm?3
each.
Observation Inference
(¥2mk) (Yamk)
(iii) To portion one add four drops of potassium chromate (V1) warm.
Observation Inference
(1mk)
(1mk)
(iv) To portion two add small quantity of sodium hydrogen carbonate.
Observation Inference
(Y2mk) (Yamk)
(v) To portion three add few drops of universal indicator, determine PH of the solution.
Observation Inference
(¥2mk) (Yamk)

3.
CENTRAL KENYA NATIONAL SCHOOLS JOINT MOCK - 2015
233/1 CHEMISTRY PAPER 1 MARKING SCHEME

1. (i) Take 2 tablets after every 8 hours. v’
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(ii) Produced when the air hole is open. v'1
2. (a
O Difference in densities. vt O They are immiscible. v'1 3.
O Heat to sublime NH4CI. v
O Add water v'% to dissolve NaCl. v,
O Filter v% the residue is PbCl, v'%
O Evaporate v'% the filtrate (NaCl solution) to obtain NaCl solid.
4. (i)2.8v1

(i) Group Il vt
5. (a) Hydrogen v
(b) Copper would not react with steam. v’

OBalanced equationd0 O %2

(c) Mgs) + H20@ O MgOgs) + Hz) vt O0OCorrect state symbols O 000 0

6. Mn= Mee = 0.1M
Vm=24.15cm3 Ve = 25cm?3
Mole of Fe?* = 0.1 mol O 1000cm3 v'%
025
Mole ratio 1: 5v'% = 0.0025 moles v'%2
00250

5
Moles of MnO4 = 0 0.0005 molesv'V,

0.005 moles O 24.15cm3
005 x 10000.

24.15
0 1000cm3 v'% 00 0.0207molesv'ys

7. (a) Protect the hot iron from being re-oxidised. v’
(b) Used to preheat the air blown in at the base of the furnace. v
(c) - Decomposes to calcium oxide which combines with unwanted silica forming slag. v’

8. (a) H O H H

Lo | I
PO HOCOCOOH Y! QO HDCDCDOHV? |
|
H H H
(b) Sodium ethoxide. v’
9. (a) Esters v'1
(b) Propanoic acid v'%2 Methanol v'%2

H H C H
o |

HmcncnlcnlonH/1 HOcCOOH V!

H H H

10. (a) - Neutron — Proton ratio 0, Oratio v

- Amount of energy released when neutrons collide with protons in the nucleus (Any 1) (b) 216 =208 + 4m + 0

4m = 216 — 208
4m =8
mO &0 2v1
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90=82+2m+-n

4=-n

n=4v1t

© 1pg %o %o %o %
4 half-lifes = 112

days 1 half life =??
0 111204, - 98 days v
4
- M 30
11. () Mg —3e" O 0% 0v'*
(b) MCl; vt
12.

O Withdraw of ammonia formed, v'% decrease in concentration of NH3(g) favours forward reaction. v%2 O
Use of low temperatures — Reaction is exothermic and decrease in temperature favours forward reaction.
O Addition of hydrogen/nitrogen; increase in concentration of reactants favours forward reaction.
(Any one)

13. Moles of HCI used 01 % 29,1,

1000
=0.02 moles v'¥%

CaCOs : HCI
1:2
Moles of CaCOs3 used = %2 x 0.02 moles
=0.01 moles v'¥%
0.01 moles O 1g
1 mole O7??
ol>x1p 1009 vis

0.01
Ca+ 12 + 16 x 3=100

Ca=100-40
Ca=40v1
14. 100g of water O 25¢
112g of water O H2x25 - 289 V'

100
Undissolved salt = (8 + 55) — 28 v'%2

=359 v
15. (a) (i) (i)
H H H- v
ax ax aad aad H
H x"C *xCx"H v1 Hx"Nx%" C % Vi
ax ax ax aad

H H

(b) Dative covalent. v’
16. (a) Enthalpy change of a reaction is the same regardless of the route followed as long as the reactants and products
are the same. v1

(b) H, — Lattice energy v
H. — Hydration energy of MgCl, v
(c) MgCl20s0o Oo024ss00 Mgregoo O02Clogn o

AN
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MgCl2 DaqO

-5142 = -2489 + Hp + -762

-5142 + 2489 + 769 = Hp

Hg = -189/kJ/mol v

A-Soft Education Consultants Page | 107



Chemistry paper 1, 2&3

17. (a)

O Denser than air v'%

O Does not support combustion v'1

(b)

Reacts with NaHCOs to produce CO2 which makes the dough to rise v’

Reacts with Na,CO3 formed when NaHCOs is heated hence neutralizes Na2COzin the dough. v’
(@) Q=1t

Pl S gy |

=0.5x1930 sec
=965C v

(b) Jooieo OOC O J OsO
449
965C 0 0.44¢g
0 44g

044 %965 1, - 96500C v

0.44
g 265005965500,
96500 96500
0=1
Charge = 1+ v'%
19. (a) It is the number of replaceable hydrogen atoms in an acid. v'*
(b)
O Mix/react 50cm? of 0.5M H2SO4 or 25cm? of 1M H2SO4 solution to obtain a neutral solution of K2SOa.
V1
0 Heat to evaporate some water. v
O Cool slowly to crystallize the salt. v’
20. (a) Sodium
(b)

peroxide v'1

(c) 2Na202(s) + 2H20¢) O 4NaOHqg) + O2(q)
21. (a) R/14.0 v (b) P/1.5 v1
(c) S/8.0 v1
22. (a) Yellow solid is formed. v'1
SO; gas is reduced by H.S to sulphur. v
(b)

(c)
O Jars should be moist. v’
O The jar with the denser gas should be placed on top of the jar with the light gas. v'*
23. () 2KMnO«s) + 16HClaq) O 2KClag) + 2MnClz(ag) + 8H20¢) + 5Clz(g) v'1
(b) MnO, v1
(€) Clyg+ dye + H,0q) O 2HClaq) + (dye — O) v'1 24,
O lonization energy is the energy required to remove an electron v'% (S) from a gaseous atom. v,
O Electron affinity is the energy required to add an electron v’ to a gaseous atom. v'%2
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25. RN, D% O v 4cm3sec; RCO, D@/Vz

4 44
ML SN o V2
400 OV o8 "

t

t 44

4 -
0400 0V 28

e,
100 28

44
t 1/— 100 v'¥:
0 o8 0 2

=125.36 sec v'%

26.
X ] l:..-S{'»OM Vi
d

>
P\aN OS Sv)\ué%

>

27. (a) 2NaNOsis) O 2NaNOzs) + Oz (b) 2Cu(NOs)zs) O
2CuOs) + 4NO2(g) + Oz(g)

CENTRAL KENYA NATIONAL SCHOOLS JOINT MOCK - 2015
233/2 CHEMISTRY PAPER 2 MARKING SCHEME
1. (@) (@) C=28"v%
F=2838 &7
(i) Period 3 v
Group Il v
(b) B has a giant metallic structure v% with strong metallic bonds v"% hence B.P very high compared to F which has
molecular structure v'% with weak van der waal forces v’ between the molecules hence low B.P.
(c) BG, v?
(d) Chloride of A is ionic has strong ionic v'% bonds hence high B.P.While C has molecular v'%% structure with weak van
der
waal forces v'% hence low B.P. (
() A0 V% C,03 v DO, v'¥% G,07 v¥%IG,0
(f) C.03 v'¥% its amphoteric v
(9) +4v*
2. (a) (i) A — Ethene
B — Ethane
C -1, 2 —dichloroethane
D — Hydrogen
K — Ethanol

(i)
H H
|
Hococd ok

Oo—-m®~S@ez-TeTm| g T
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nXx-
Esterification
Y — Dehydration

(iv) H

|
CDCDﬂDHl

H

HOCOC =

H H H

H H H
| \ \

C=C O cCOCOCOH |
| |

H H H H H
(© Manufacture of polythene.
Manufacture of ethanol.
70
(d) CHsCH2C OCH2CHs

Ethyl propanoate
3. (a) To avoid poisoning the
catalyst v'1
(b) A: Airv¥%
B: Ammonia
gas V%
(c) D: Catalytic chamber v’
E: Cooling chamber v
F: Absorption tower v
(d) (i) 4NH3z + 5024 O
4NO(g) + 6H20(g) vl
(ii) ANO2(g) +
02(g) + 2H20¢) O 4HNO3(aq) v'*
(e) Pressure: 9atm
v'1/Catalyst : Platinum-
H rhodium v’
| (f) Fractional distillation.
vl
| (g) Manufacture of
nitrogenous fertilizers

v'I/AQC.
H H
RN |
c=cCcococaoH
S0
U ch, HOH

(h) There is production of NO(g which is oxidized by air to NOzg which is brown. v

4. (a) Zns) + 2HClag) O ZnCl2gag) + Ha(g)

(b) It decreases with time until it becomes constant.

(c) Colourless solution/Brown solid.
(d) (i) Graph paper provided +

Plotting — (1mKk)
Scale - (1mk)
Curve - (1mk)

Time

Oy 25280251

(ii) O 00.0900.01
oo 30020
(iii) Rate would increase.

Increase in temperature increases kinetic energy and lowers activation energy.
5. () (i) Q;v'% Has the highest negative v'% E" hence highest tendency to lose electrons.

(i) BosO O BOageod O 2en
D2+ + 26 D D(aq)

+1.14

+0.80 v
e.m.f=+1.94V v
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(or)

emf = E Re ducedD' E OxidisedD = +080 = '114 ‘/1/2
=+1.94V V%

(iii) QoOso O 2COagen0 O QOageod O 2CosO v2

(iv)  3BO3B*+3e +1.14V
Fe3*+3e-OFe  -1.66V
emf =-0.52Vv

00 Cannot occur because emf is negative.
(or) Fe is a stronger reducing agent hence B cannot reduce

Fe3*.
(b) To prevent rusting v'*/corroding of iron pipe; magnesium is more reactive than iron, so it is attacked as a sacrificial metal. v’
(2 marks)
(c) (i) Bv*
(i) 40HDOaqo0 O 2H-0mio0 O O2040 O 4en vt
(iii) A brown v deposit, Cu?* migrate to cathode and are reduced to copper metal.
(iv) Becomes acidic/PH reduces because hydrogen ion concentration increases as OH" ions are discharged.

Cu Cu
(d) Anode dissolves: ~ OsO 0~ 0ag?®m O 26" v2

Cathode: CUOageo0 O 2e0 OCu) v*

(V) Purification of copper. v'1
6. (2 (i) I: Zn(OH), v1
I ZnCl, V1
Ini: ZnO vt
(i) Pb0Oageo0 O 2Cl0aqon O PhCl2 ) v2
(iii) White precipitate soluble in excess. v

(b) Ammonia gas is polar and ionizes v in water which is polar. While it does not ionize in methylbenzene which is non polar.
(c) (i) Calcium carbonate/magnesium carbonate.

(ii) Passing a solution of dilute hydrochloric acid or nitric (V) acid in the boiler. (1mk) (d) OznOoH O, Oeo

7. (@) 2ZnS(s) + 302(g) O 2Zn0O¢s) + 2S02(g) v'?
(b) L: Sulphur (IV) oxide M: Zinc oxide
T: Lead Z: Zinc/Zinc vapour (Each %2mk)
(c) It produced in vapour state/form. v'1
(d) Sulphuric (V1) acid manufacturing plant. v
To utilize the sulphur (1V) oxide by product. v1

()

O Galvanization of iron sheets to prevent corrosion/rusting.
O Making brass, an alloy of copper and zinc.

O Making outer casing of dry batteries.

O Zinc cyanide is used for refining silver and gold. (any 1mk)
(f) (i) R.F.M ZnS =97 Sulphuric acid HSO4
Moles 2:210 0.03 molesv# 0.2 mole = 1000cm?
97
? =100cm3

100%0.27 .02 mole v

1000
Zinc sulphide v'* is excess by 0.01 mole.

(ii) 0.02 mole x 24000 v'* = 480cm3 v'*
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CENTRAL KENYA NATIONAL SCHOOLS JOINT MOCK - 2015
233/3 CHEMISTRY PAPER 3 MARKING SCHEME
Question 1
Table 1
(i) Complete table. (5mks)
Conditions
3 titrations (1mKk)
2 titrations (¥2mk)
1 titration (Omk) Penalties
Wrong arithmetic/subtraction
Inverted table
Burette reading beyond 50cm? or below 1cm3.
Penalize ¥2mk for each penalty upto a max of. (¥2mk)
(ii) Decimals.
Conditions
O Accept 1 or 2d.p used consistently.
O Where 2d.p used 2" d.p must be 0.5 or 5 Penalize fully if any conditions are not met (iii) Accuracy  (1mk)
Compare candidates titre with school value. Conditions.
O IfanyiswithinO0.1cm3 SV (¥amk)
O If none within 0 0.2cm3SV ~ (0mkK)
(iv) Averaging
O Values averaged must be shown and be consistent within O 0.2cm3 of each other.
Conditions

=

O0O0OoOooOooO

O If 3 consistent averaged. (1mk)
O If 3 titration done and two possible averaged (Amk)
O If only two titrations done, consistent and averaged (Amk)
O If only two titrations done, inconsistent yet averaged (1mk)
O If 3 titrations done, all are possible yet only two averaged (Omk)
O If 3 inconsistent values averaged. (0mk)
Final/answer
Compare final answer with SV (School value)
O If within O 0.1cm? of SV (Imk) O If within O 0.2cm? of SV (1mk) O If outside O 0.2cm? of SV (Omk) 88 x 45.

392
@ (i) v1=0.05M vt (2mks)

(iii) Moles 0_2°_[1 0.06v

1000
=0.0015 v* (2mks)
(b) (i) Mole ratio=y: O
=51
Moles of A 0 1 0 0.0015v%
5
=0.0003 v'¥2 (Imk)

(ii) Concentration in mole dm
1000 O moles in b(i)
g v1

Answer in a(i)
= Correct answer vt (2mks)

Question 2

O Complete table (1mk)
O Trend in temperature (Amk)
g Trendintime (1mk)
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Accuracy: Time (1mk)
Temperature (1mk)
1
Calculation of  (2mks)
Time

Temp. before mixing (OC) | 60.0 55.0 50.0 45.0
Temp. when solution| 52.0 48.0 44.0 39.0
become colourless (OC)
Time (sec) 25 35 48 70
1(s-
1t 4.000 x 102 | 2.8571 x 102 | 2.0853 x 102 | 1.4285 x 102

4 values — 2mks 3 values — 1mk 2 values — Omk

Values of time should be whole number
Values of temperature with one decimals — The decimal should be 0 or 5
(Should decrease; if not) (0mk)
(Should increase; if not)  (0mk)

(Must be within 0 5 sec of SV)
(Must be within O 20C of SV)
(Must have 4d.p 4 O Correct values — (1mk) 3 values — (*2mk) 2 values — (Omk)
1 02 SDl
(b) 0 2.25010

Time
Timed _ ! 0102Sec
25
2.

Time = 44 secs. v'?

(Shown on the graph — (1mk) not shown (0mk) Total marks —
(2mks) (c) The rate of reaction increases with increase in temperature.

4 i

v
8 | [ - ~
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2. (@) (i) OBSERVATION INFERENCES
Blue turns red v'% - Acidic gas v'¥2
Red remains red v'%-
Yellow residue when hot v'%% -Zn0 v'¥%
White when cold v'%
Colourless liquid on cooler v'% - Hydrated salt v'%
Parts of test tube v
(i) - Colourless filtrate v'%2 - Solublev'%/Insoluble salt v
- White residue v'%
(iii) White ppt soluble in excess v'1 AR, Pb?*, Zn?* present vt
(iv) White ppt soluble in excess v Zn?* present v'%
(v) White ppt formed v'% dissolves on
warming v'% Cl- present v'¥%
(vi) Bubbles produced v, CO 25, present v'%
(vii) | White ppt soluble in excess v Zn?* present v'%
3. (i) OBSERVATION INFERENCES
Burns with aluminous sooty flame v1 -COC-v%or—-C=C-v¥%
Present
Reject alkyne/alkenes in words
(i) Partially soluble v'%2 Organic substance with a high molecular
mass v’
(iii) K2Cr,07/H+ turns from orangetogreen v | .COC-v%,-C=C-v¥%
Present
(iv) Effervescence occurs v'% RCOOH present
Reject H*/H30* v
(v) PH=4.0v% Weakly acidic v'%
RCOOH present
Reject H*/H;0*
KAHURO/KIHARU DISTRICT JOINT EXAMINATION - 2015
Kenya Certificate of Secondary Education
233/1
CHEMISTRY
PAPER 1
(THEORY)
JULY/AUGUST, 2015
1. (a) The diagram below shows a non-luminous flame. Use it to answer the questions that follow:
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Region X

L‘x.‘l{\ on Y

Two wooden splints were placed across regions X and Y respectively. Draw labelled diagrams to show the effects observed

on the wooden splint placed across each region. (2 marks)
(i) Region X.
(ii) RegionY.
(b) It is advisable to leave your flame in the luminous state when not in use. Give a reason why. (1 mark) 2.
Explain the change in mass expected when each of the following substances is heated in an open crucible.
(a) Copper metal. (1 mark) (b) Copper (lI) nitrate. (2 marks)
3. The table below shows PH values of solutions A, B, C and D.
Solution PH
A 3.0
B 13.0
C 8.5
D 7.0
(a) Identify a solution which is
(i) Strongly acidic. (%2 mark)
(i) Strongly basic (%2 mark)
(b) Which to solutions would react with lead (1) oxide? Explain. (2 marks)
4. Inan experiment a certain volume of air was repeatedly passed between two syringes over heated zinc powder as shown
below.
Zinc Powder
I HIT ¥ 1\[—‘—7/W—T—T11FT
G i
, . . HEAT . Aw .
The same experiment was repeated using magnesium turnings instead of zinc powder.” In which of the two experiments was
the overall change in volume greater? Explain. (3 marks)
5. The grid below is part of the periodic table. Study it and answer the questions that follow. The letters are not actual symbols
of elements.
A D E H |
B C M F G J
(&) What is the name given to the chemical family of element C? (1 mark)
(b) Would element B react with J? Explain. (1 mark)
(c) Compare the melting points of B and M. (1 mark)
6. The atomic numbers of nitrogen, oxygen and sodium are 7, 8 and 11 respectively.
(@) Write the electron arrangements of their ions, N*, O% and Na*. (1 mark)
(b) Arrange the 3 ions in increasing order of size. Give a reason for your answer. (2 marks)
7. The melting point of phosphorous (I11) chloride is -910C while that of magnesium chloride is +7150C. In terms of structure
and bonding explain the difference. (3 marks)
8. The diagram below illustrates how lithium would react with steam. Study it then answer the questions that follow.
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At

AP, Heat
(@) Write the equation for the reaction that takes place.

(1 mark)
(b) Explain why this experiment cannot be carried out with potassium in the same way as shown. (1
mark)
9. Explain why this experiment cannot be carried out with potassium in the same way as shown. (2 marks)
10. Calculate the volume of carbon (IV) oxide that would be produced if 15g of calcium carbonate reacted with 100cm? of 2.0M
hydrochloric acid (C = 12.0, O = 16.0, Ca = 40.0) molar gas volume = 24000cm3. (3 marks)
11. (a) Study the diagram below hence answer the questions that follow.

Char (;G(‘AL @7r l“ ma al ™

(i) Explain why it is necessary to have the flame at M. (1 mark)
(i) Write down the equation for the reaction inside the apparatus. (1 mark)

(b) Explain potassium hydroxide is not a suitable reagent for testing carbon (1V) oxide. (1 mark)
12. The table below contains information regarding a species of helium.
Species Number of electrons Number of neutrons

™\

b h.a ) — )—-—‘_ﬁ_l

>
.
>

EE,

lea

»3He2n

Complete the table by indicating the numbers of electrons and neutrons. (2 marks)
13. (a) The diagram below represents a set-up of apparatus used to investigate the effect of electric current on lead (I1) bromide.

Describe what is observed at electrode C. (1 mark)
(b) A current of 2.5A was passed through a cell containing N2* ions for 25 minutes. The mass of the cathode increased by 0.36g.
Determine the R.A.M of N. (F =9.65 x 10*Cmol™). (2 marks)
14. When aluminum chloride is dissolved in water, the resulting solution has a PH of 3. Explain. (3 marks)
15. Study the scheme below hence answer the questions that follow.
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Pass into Solid Q. + Ca(OH)2 aluminium sulphate

Step |
Ammonia
(@) ldentify solid Q.
(1 mark)
then filter
Step Il
Solid P
(b) Write an ionic equation for the reaction in Step 1. (1 mark)
(c) State the condition necessary for Step 1. (1 mark)

16. When sulphur is heated in a boiling tube in the absence of air, the yellow crystals melt into a golden yellow mobile liquid at
1130C. The liquid turns into a dark brown viscous mass at 1800C. At 4000C the brown liquid becomes less viscous and
flows easily. Explain these observations. (3 marks)

17. Study the diagrams below.

[ I ?':‘:Jj L._’.‘ | ;-‘-7 !'*7—_‘
r
X ; | 7 r—~— |
Sy (~/
(a) State the observations made at | and 1l (1 mark)
(b) Write the equation to show the reactions at 11 if dry sulphur (V) oxide was used in place of dry chlorine. (2 marks)

18. Inan experiment soap solution was used against 3 separate samples of water. Each sample was later boiled and soap added.
Each water sample was 1000cm3. The results are tabulated below.

‘ Volume of soap used to form lather Sample
| | i
Before boiling (cms3) 27 3 10.6
‘ After boiling (cm3) 27 3 3
(a) Which sample was likely to be soft water? Explain. (2 marks)
(b) State the cause of change in volume of soap used to form lather in sample (1 mark)

1.
19. Study the cycle below hence answer the questions that follow.

Fes) OCl20OH: FeClz
3
—ClI 1
Cl H2™ 0y
OHs
2
(a) What is OH3? FeCls (1 mark)

(b) Show the relationship connecting OH;, OH, and OH3 (1 mark)
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OH

20. When bromine gas reacts with aqueous sodium hydroxide an equilibrium is established as shown below.

Bragag) + 20H0Ooaq0 N BrOoagd + OBrOoagd + H20q)
(Brown) (Colourless)

What observation would be made if a few drops of dilute sulphuric (V1) were added to the equilibrium mixture? Explain.

(2 marks)
21. (a) Aqueous sodium sulphate was electrolysed using platinum. Name the products at each  electrode. (1 mark)
I Cathode
I1Anode
(b) Explain why it is not advisable to use potassium chloride as salt bridge in the cell shown below.
Pbs) / PbOagz00 // CubagenO / Cugs) E = +0.47V (1
mark)
22. A compound has empirical formula C3HsO and relative formula mass of 116. Determine it*s molecular formula.
(C=12,H=1,0=16). (2 marks)
23. (a) State the law of combining volumes of gases. (1 mark)
(b) What volume of methane would remain if a burner containing 40cm3 of methane burns in 40cm? of enclosed air
(assuming that oxygen is 20% of air)? (2 marks)

24. The molecular formula of compound T is CsHgO. T reacts with acidified potassium manganate (V1) to form another
compound U whose formula CsHsO2. T also reacts with sodium metal to produce hydrogen gas and T is neutral to litmus.

(a) Suggest the homologous series to which T belongs. (1 mark)
(b) Name the type of reaction leading to the formation of U in the reaction described above. (1 mark)
(c) Write the structural formula of U. (1 mark)

25. Potassium has two isotopes 39 K and radioactive 40K .

19 19
(a) State how the two isotopes differ. (1 mark)

(b) The half-life of 40 K is 1.3 x 10° years. Determine how long it would take for 4g of the isotope to decay to 1g.
19
(1 mark)

(c) 39 K undergoes beta decay to form an isotope of calcium. Write the equation for this decay. (1 mark) 19
26. The diagram below represents a section of the hydrochloric acid manufacturing plant.
/%‘—"4\':1‘ e

) T
F ‘v'./.\.\ |
| O=E S O g—q19% Deaar
S oo ~
\ e.oc&oc:'/

Sors)
f_/c:n >
]

L WS 6 &

[ ‘ | —
=7 udechlone
- j J

—as > cid

et taen

(&) Name. (1 mark)
(b) State the role played by glass beads. (1 mark)
(c) Chlorine reacts with hydrogen sulphide gas according the equation shown below:
H2S(g) + Cl2g) O 2HCl(g) + S(s)
From the equation identify the oxidizing agent. (1
mark)
27. The formulae below belong to 2 cleansing agents.
I RCOO K*
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Il R _@— 0SO ;°K B

(@) Which of the two cleaning agents would lather readily with hard water? (1 mark)
(b) State one disadvantage of the continued use of cleansing agent I1. (1 mark)
(c) Write the formula of the compound formed when cleansing agent | is used with water containing Mg?* ions.
(1 mark)
28. Starting with solid lead (I1) carbonate, briefly describe how a sample of lead (1) chloride can be prepared. (3 marks)
29. (a) State Boyle™s law. (1 mark)
(b) 60cm3 of oxygen gas diffused through a porous hole in 50 seconds. How long will it take 80cm? of sulphur (IV) oxide to
diffuse through the same hole under the same conditions (S =32, O = 16). (2 marks)
KAHURO/KIHARU DISTRICT JOINT EXAMINATION - 2015
Kenya Certificate of Secondary Education
233/2
CHEMISTRY
PAPER 2
(THEORY)
1. Use the table below to answer the questions that follow. (The letters are not actual symbols of the elements).
Element Atomic number M.P(OC)
A 11 97.8
B 13 660
C 14 1410
o |D 17 1101 (";‘) Write
the electronic
E 19 63.7 arrangement for
the ions formed by the elements D and E. (%2 mark)
(b) Select and element which is:
(i) A poor conductor of electricity. (%2 mark)
(if) The most reactive non-metal. (%2 mark)
(c) To which period of the periodic table does element E belongs? (%2 mark)
(d) Element E losses its outermost electron more readily than A. Explain. (2 marks)
(e) Use dot (.) and crosses (X) to represent the valence electrons and show the bonding in the compound formed between
element C and D. (2 marks)
(f) Explain why the melting point of element B is higher than that of element A. (2 marks)
(9) Write an equation for the reaction that takes place between element A and water. (1 mark)
(h) Describe how a solid mixture of the sulphate of element E and lead (I1) sulphate can be separated into solid samples.
(3 marks)

2. The scheme below shows several reactions starting with propanol. Study the scheme and answer the questions which follow.

Bromine
Propane Q CH3BrCHBrCHs
Conc.
H2S04
Sodium
S ebxcess CH:BrCHBrCHs GasR
H'/K2Cr207
CH3CH2COOCH:CH3
() NamegasR (%2 mark)
(b) Name and draw the structural formula of compound Q. (1 mark)
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(c) What conditions and reagents are necessary to convert S to CH3;CH,COOCH,CHj3 (2 marks)
Reagents
Conditions
(d) Write an equation for the reaction that takes place when equal volumes of chlorine gas react with propane. (1 mark) (e) The
table below shows some properties of organic compounds U, V and W. Use the information to answer the questions that

follow.

w \ U

Reaction with | Decolourise No reaction Decolourises bromine

liquid bromine | bromine very fast liquid slowly

Combustion Burns with yellow| Burns with a blue flame | Burns with a yellow
smoky flame leaving no residue sooty flame

Reaction with It is dehydrated to form

conc. H,S0, No reaction compound U Reacts to form V

To which homologous series do the compounds belong? (3 marks)

\%
wW

(f) CH2 = CH — CHs when heated under high temperatures and pressures forms a solid with large molecular mass.

(i) Write the equation for the reaction which involves the formation of the solid. (1 mark)
(if) Name the solid and give one use of the solid
Name (%2 mark)
Use (1 mark) (g) State two uses of cracking. (2 marks)
3. (a) An aqueous solution of zinc sulphate is electrolysed using platinum electrodes as shown in the set up below.

=gl [
il | I ) e T
- P1 - D‘, =y . :‘—I,,' 1 | phats
(i) Write a half equation for the reaction taking place at electrode A. (1 mark)
(ii) Identify electrode B. (1 mark)

(iii) Explain observation at electrode B if copper plate was used instead of platinum electrode. (2 marks)
(b) 0.22g of metal Q is deposited by electrolysis when a current of 0.06A flows for 99 minutes (RAM of Q =184, IF =

96500C)
(i) Find the number of moles of Q deposited. (1 mark)
(if) Determine the value of n in the metallic ion Q™. (3 marks)

(c) Aniron spoon is to be electroplated with silver. Draw a labelled diagram to represent the set-up that could be used to
carry out this process. (2 marks)

(d) The following are half-cell equations for some elements. The letters do not represent actual symbols. Use the
information to answer the questions that follow.

Half cell EY V

M Oageoo 0 2e O M 0sO +0.34

LOageno O 2e O L Oso +0.84

KDaqeoo [F2e O K OsO -0.13

JOaeo0 0 2e 0J 0OsO -0.76
(i) Select the two half cells that would produce the highest emf of a cell. (1 mark)
(if) Calculate the emf of the cell in d(i) above. (2 marks)
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(iii) Give the cell diagram notation for the cell in d(ii) above. (1 mark)
4. (a) The results of an experiment to determine the solubility of solid Y in water at
400C were as follows.
Mass of dish = 16.9g

Mass of dish + saturated salt at 400C = 26.955¢

Mass of dish + solid after evaporation to dryness = 17.96g Determine solubility of solid Y using
the data above. (3 marks)
Deep blue
solution

(b) The scheme below shows some reaction of salt. Study it and answer questions that follow.

| Gas P Few drops of
Metal Burning - NT3(aq)
sulphide g
» Solid X ™ Solution K
A 4
Solid Y
l Excess
NHs(aq)
(i) Write an equation for the reaction to show formation of gas P and solid X. (1 mark)

(ii) Give the name and formula of the complex ion responsible for the deep blue colour in the solution. (2 marks)
(c) Study the equation below and answer the questions that follow. NHo OaqO + H20() NH3(ag) + H3OOagoO
4 AN

Identify the reactant that acts as afNacid in the reverse process. Explain your answer. 2
marks)
(d) (i) What is meant by hard water? (1
mark)
(i) Using an ionic equation, explain how sodium carbonate removes permanent hardness of water. (1 mark)

5. (a) In an experiment to determine the molar heat of displacement when magnesium displaces copper 0.36g of magnesium
powder were added to 25cm3 of 1M copper (I1) chloride solution, the temperature of solution increased by 430C. (Cu = 63.5,
Mg = 24.0 specific heat capacity 4.2)/g/K).
(i)Other than increase in temperature, state and explain the other observation made. (2 marks)
(ii) Determine the molar heat of displacement of copper. 3
marks)
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(b) Given the following reactions
2Cis)+ Oz O 2CO@ OH =-220kJ2CO()
+ 029 O 2CO OH =-566kJ
Using an energy cycle diagram, calculate the molar heat of formation of carbon (IV) oxide. (3 marks) (c)
Study the table of bond energies below.

Use the information to calculate the enthalpy of the reaction shown below. (2 marks)
Ha@) + Brzg O Hbr(g)
Bond Bond energy kJmol™
H-H 435
Br - Br 224
H-Br 336
6. Study the reaction scheme below and answer the questions that follow.
Sulphur (V) oxide Sodium
A
Step 2 ¢ Step 6
Hydrogen peroxide Stepl Oxygen |« Step 3 Sodium peroxide
+ Copper | Step 5 Step 4 +
\ 4 later ¥V
Substance U Solution V
() Identify the substances labeled U and V. (2 marks)
(b) Name the reagents necessary for the reactions in the following steps. (4 marks)
Step 1
Step 2
Step 3
Step 6
(c) Give the condition necessary for the reaction in Step 5 to take place. (1 mark)
(d) Write equations for the reactions in the following steps. (2 marks)
Step 1
Step 6
(e) State and explain the observation made in Step 5. (2 marks)

7. (a) Below is a graph that was obtained when different concentrations of hydrochloric acid was reacted with equal amount of
calcium carbonate.
A

The concentrations of hydrochloric acid were 0.8m, 0.5m and 0.1m. The calcium carbonate was in powder form. Match the
graphs with concentrations.
Graph | (1 mark)
Graph Il (1 mark)
(b) A state of equilibrium between dichromate (V1) and chromate ions is established as shown in the equation below.
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N 2CrOszmaqn + H20q)
Yellow

Cr207(aq) + 20HDOaqom
Orange

(i) What is meant by dynamic equilibrium?
(ii) State and explain observation made when a few pellets of potassium hydroxide are added to the equilibrium mixture.

(1 mark)

(2 marks)

(c) An experiment was done using magnesium ribbon and dilute hydrochloric acid of different concentrations. The time

needed to produce 50cm?3 of the gas for every experiment was recorded in the table below.

Conc. of HCI in 2.0 1.75 1.50 1.25 1.00 0.75 0.50 0.25

mol/litre

Time in sec(s) 8.8 10.0 11.7 135 175 22.7 35.5 70.0

| o1
sec

t

(i) Complete the table above.
og10

(i) Plota graph of rate 00 O against concentration. (3 marks

OTime O

(2 marks)

(i) Determine from your graph the concentration needed to produce 50cm3 of hydrogen gas, when time is 15 seconds.

(1 mark)
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KAHURO/KIHARU DISTRICT JOINT EXAMINATION - 2015
Kenya Certificate of Secondary Education
233/3
CHEMISTRY
PAPER 3
(PRACTICAL)
JULY/AUGUST, 2015
1. You are provided with:-
(i) Solution M containing 1g of sodium hydroxide in 250cm? of the solution.
(if) 1.60g of a dibasic acid H.Y labelled solid Z.
(iii) Phenolphthalein indicator You are required to:-
(a) Prepare 250cm? of solution Z using solid Z.
(b) Determine the value of Y on the formular (H2Y).
PROCEDURE I:
(i) Place all of solid Z in a 250cm? beaker.
(i) Add about 100cm? of distilled water to the beaker and swirl until all the solid dissolves.
(iii) Transfer the solution into a 250cm? volumetric flask.
(iv) Top up with distilled water to the mark and label it solution V.
Using a measuring cylinder transfer about 100cm3 of solution V into a 250cm? beaker. Preserve the rest in the volumetric
flask for procedure 1I.
(a) Pipette 25cm3 of solution M into a clean conical flask. Add 3 drops of phenolphthalein indicator to the 25cm? solution in the
conical flask.
(b) Fill the burette with solution V from the beaker.
(c) Titrate until the colour disappears.

(d) Repeat two

Titre 1 2 3 more times and
Final burette reading (cm3) record your results
in ["Initial burette reading (cm®) the table below.
Volume of solution V used (cm3) Table |
(4 marks)
(@) Calculate the average volume of solution V used. (1 mark)
(b) Calculate the molarity of solution M. (Na =23, O =16, H =1). (2 marks)
(c) How many moles sodium hydroxide were pipetted. (1 mark)
(d) How many moles of the acid, solution Z reacted with 25cms3 of solution M? (1 mark)
(e) How many moles of H,Y were present in 1.60g of solid Z? (1 mark)
(f) Determine the value of Y in the formular HyY. (1
mark) PROCEDURE II:
You are provided with:-
A thermometer
A stopwatch

0.02M acidified potassium manganate (I11) solution H.
Solution V diabasic acid (H2Y)
You are required to determine how the rate of reaction of solution H potassium manganate (I11) with the dibasic acid (solution
V) varies with change in temperature.
(i) Using a 10ml measuring cylinder place 1cm? portions of solution H into five separate test tubes.
(if) Using a burette place 19cm?3 of solution V into a boiling tube and insert a thermometer.
(iii) Warm the solution until the temperature reaches 400C.
(iv) Place the boiling tube in a test tube rack, then add the first portions of solution H and at the same time start the stopwatch.
(v) Record the time taken for the purple colour of the mixture to decolourise and record the time in table 11 below.
(vi) Repeat the experiment by using 19cm3 of solution V at temperatures 500C,
600C, 700C and 800C and complete the table below.
Table 11

]
]
]
]
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Temperature of solution V(OC) 400C | 500C 600C 700C 800C

Time for colour to disappear (t) seconds
Chemistry paper L, 2&3

C o marks)

DSEC | D mD

— (i) Using the grid
t provided plot a
graphof  Sec

(y-axis) against temperature OC. (3 marks) t

(if) From the graph determine the time taken for decolouration of the mixture if the temperature of the solution V was 650C.
(1 mark)

(iii) How does the rate of reaction of potassium manganate (V1) with dibasic acid H,Y vary with temperature? (1 mark)
You are provided with solid W. Carryout the test below and record your observations and inferences. Take half a portion of
the solid W, put it into a boiling tube and add about 10cm3 of distilled water and shake. Divide the resulting solution into
three portions.

Observation | Inference

(1mk) | (1mk)

(i) To the first portion add aqueous ammonia drop wise full in excess.

Observation | Inference
(1mk) | (1mk)
(ii) To the second portion, scoop the solution carefully using a clean metallic spatula and introduce it to a non-luminous
flame.
Observation Inference
(1mk) (1mk)
(iii) To the third portion add 2 drops of barium nitrate and retain contents for test (iv) below.
Observation Inference
(1mk) (1mk)

(iv) To the contents in (iii) above add 4 drops of hydrochloric and followed by 2 drops of acidified potassium manganate
(V).

Observation | Inference
(1mk) | (1mk)
You are provided with solid B. Carryout the test below and record your observations and inferences.
(i) Describe the appearance of the solid. (1 mark)

(ii) Scoop a portion of the solid using a clean metallic spatula and introduce it to a non-luminous flame.

Observation | Inference
(1mk) | (1mk)
(iii) To the remaining portion of solid B, add about 10cm? of distilled water. Shake and divide the solution into three
portions.
Observation Inference
(Y2mk) (%2mk)
(iv) To the first portion add about 1cm? of acidified potassium manganate (V1) solution.
Observation Inference
(1mk) (1mk)
(v) To the second portion add about 1cm?3 of acidified potassium dichromate (V1) solution.
Observation Inference
(1mk) (1mk)
(vi) To the third portion; determine the PH of the solution.
Observation Inference
(2mk) (1mk)
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KAHURO/KIHARU DISTRICT JOINT EXAMINATION - 2015

233/1 - CHEMISTRY PAPER 1 MARKING SCHEME
1L @@
- ey e
— [ m—
(ii)
(b) For easier visibility. v'?
2. (a) Mass increases as oxygen combines with copper v'1
(b) Mass decreases as v'! gases escape during decomposition v’ 2
3. (@) AV
(ii) B v%

(b) Aand Bvt
Lead (1) oxide is amphoteric v’

Experiment with magnesium vt

Zinc reacts with oxygen only while v

Magnesium reacts with both oxygen and nitrogen. v

(a) Alkaline earth metals. v’

J does not form compounds as it is chemically stable already. v*

M has a higher melting point than B as it has a stronger metallic bond. v
(@) 2.8 v1

(o) Na*, 0%, N¥ v1

SEICE= = =
— =

No of protons decrease to the right hence reducing the effective nuclear charge. v’

7.
PCls has a simple molecular structure with v'%
Weak van der waals inter-molecular forces v
MgCl, has a giant ionic structure with v'%
Strong electrostatic forces between the oppositely-charged ions. v'1
(a) Mgs) + H20() 0 MgO(s) + Ha() v
(b) Potassium would react explosively with steam.  v1
Graphite has a giant atomic structure hence. v'1
High boiling point and is more stable than oil. v’
CaCOs + 2HCI O CaCl; + H,0 + CO, vt

Moles of CaCO2 = HD 0.15vw

o o T e T e O e Rl

©

100
Moles of HCI = _2_[1100 0 0.2v%
1000
O Moles of CO; produced 09%-2g 0.1v1

2

0 Volume of CO; produced = 0.1 x 24000 v'%= 2400cm? v'%

11. (a) (i) To burn off carbon (I1) oxide which is highly poisonous. v’
(i) H2O() + C(s) 0 CO(g) + Ha(g) ¥

(b) Potassium hydroxide forms soluble carbonate and hydrogen carbonate. v (3marks)
12. Electrons neutrons

o vt 1v1 (2marks)
13. (a) Grey solid v'%, Pb2+ ions are discharged as Pbs) v
(b) Q=25x25x60=3750C v?1 136 % 1930000.

3750
MO0 18.5 v (3marks)

2 10.

14. Aluminium chloride is hydrolysed v'* by water to produce H* ions v'* to produce HCI, a strong acid v'*

(3marks)
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15. (a) Ammonium chloride. v’

(b) AlOageo0 O 30HDaon O AIDOHOss) v

(c) Heat v? (3marks)

0 Mobile liquid comprises of Sg molecules v
O Dark viscous liquid as the Sg chains entangle vt

O The S8 molecules fold into rings which flow independently. v'1 (3marks) 17. (a) - No bleaching. v'%

- Bleaching v

(b) SO2(g) + H20q) ] 2H Oago0 O SOs0ageod v2 (3marks)

SOsDagz00 O Dye O SOu4baqe00 O Bleach vt

18. (a) Sample I vt
- Requires little soap to lather v’
(b) Temporary hardness removed after boiling. v’ (3marks)
19. (a) Heat of formation of FeCI3 v’
(b) OHs=0H, +0OH, V1 (2marks)
20. Brown colour would intensify. v
OH- Removed by addition hence v backward reaction triggered to replace OH v'%  (2marks)

21. (a) | Hydrogen v
I1 Oxygen V'
(b) Precipitation of PbCl; prevents flow v’ (2 marks)
22. 58n =116 V% n=2vY%
0 CeH120, v* (2 marks)

23. (a) When gases react, they do so in simple ratios of volumes and those of their products if gaseous. v’
(b) CHag) + 202(g) O COz(g) + 2H20q) v'¥2

20 m4008cm3of O, v
100
Volume of CH 4 D§D 4cmsd v, (3 marks)

2
Volume remaining = 40 — 4 = 36cm3 v
24. (a) Alkanols vt

(b) Oxidation V1
(c) H H
0 0
HOCOcCcOCOOoOOH vt (3 marks)
O O oo
H H O
40 25. (a) K has 21 neutrons while
9K has 20 v'1
19 19

(b)4h2h10O 2h
2x1.3x10°=2.6x10°v1

40 40 o (3marks)
¢ KO caODi0
19 20

26. (a) Chlorine vt

(b) Increases surface area for dissolving process v'*

(c)Cl, vt (3 marks)
27. (@) Il

(b) Non-biodegradable hence leads to water pollution. v'*
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(c) (RCOO),Mg?* v1 (3 marks)
28.
O To excess lead (I1) carbonate, add nitric (V) acid v’
O Filter to obtain lead (I1) nitrate filtrate. v'%
0 Add dil HCI acid. vt
O

Filter to obtain lead (I1) chloride residue. v'% (3 marks)

29. (a) The volume of a fixed mass of a gas is inversely proportional to its pressure at constant temperature. v’ (b)
60cm?3 - 50sec.
80 150
80cmé [y ? =  66.67sec v
60

t
t

MA
0\ wms

© >

66 .67 p 64 V1

ty 0o
/32
=94.28sec v'! (3 marks)

KAHURO/KIHARU DISTRICT JOINT EXAMINATION - 2015

233/2 - CHEMISTRY PAPER 2 MARKING SCHEME
1. (a)2.8.8 v (%2 marks)
(b) Q) D &7
(i) D v (1 marks)
(©) 4 Vi (%2 marks)
(d) E has a lower atomic size than A v'* hence less electrostatic attraction by the nucleus v*
(2 marks)
(f) B has a stronger metallic bond v'* as B has more valence electrons than A. v’ (2 marks)
(g) 2A(s) + 2H20(|) | ZAOH(aq) + Hz(g) Vi (1 marks)
(h) - Add water v/
- Stir v/
- Filter v/
To obtain lead (11) v* sulphate as residue Heat the filtrate to obtain the sulphate of E thro* evaporation v/
(3 marks)
2. (a) Hydrogen vt (1 marks)
(b)
H
OH ya
HOCO N c=C (1 marks)
0 OH Vv% H H
Propene vV'%
(c) Ethanol v*
Warm and H2SOa4qy v'* (tied) (2 marks)
(d) CH3CH,CH3 + Cl, Uuav CH3CH,CH, Cl + HCI v1 (1 marks)
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(e) (i) Alkene v
(i) Alkanol v1
(iii) Alkynes v1
(@) nCHCHCHs O
CH,—-CH
ov? CHs

n
(ii) Poly propene v'%

(3 marks)
(3 marks)

(iii) Mfq of bottles, carpets, ropes, pipes, toys, textiles. (one v'1) (1% marks)
(@)
O Production of hydrogen vt
O Production of smaller and more useful molecules v (2 marks)
3. (a) (i) 2H Oaqoo O 2e00 H 2040 v
(ii) Anode v'1
(iii) B reduces in size as copper anode dissolves v
Cunso OCuOageon O 2env't (4 marks)
(b) (i) Moles of Q 09220 0.0012 mol v+
184
(i) Q=1t=0.06 x99 x 60 = 356.4C v!
QO 5294 0297000Cmole: v (4 marks)
0.0012
297000
N0 Qgeeng = 037
96500
e e |
© < | T
Pura. - T:,} 2 ‘g‘— B el
> (2 marks)
(d)(i)Jand L v
(ii) 0.84--0.76 v'*
=+1.60V v1
(i) J3%//ILZ*/L E = +1.60V v (3 marks)
4. (a)Massof Y=17.96-16.9=1.06g v
Mass of water = 26.955 — 17.96 = 8.095g v %2
Solubility = 199 01,06+
8.095
=11.7849/100g water v'1 (3 marks)
(b) (i) 2CuS + Oz O 2CuO(s) + 2SO0z V1 (ii) Tetra amine copper (I1) ion v’
CulNH ; Oz, v1 (3 marks)
(©) HsO", donates proton to NH3 v’ (1 marks)
(d) (i) Water that does not lather easily with soap.// water with

Mg?* or Ca?* v'1

(i) Calagqend 0 COsOag200 0CaCOs0sa

MgUOageo0 0 COsDOage0o0 0 MgCOsDsO v (2 marks)
5. (@)

Brown deposit
Blue solution fades/decolorized v'¥%:

Magnesium atoms displace Cu?* from solution as copper is deposited. v

(i) Moles of Cu 0_25 1 1 0 0.025 mol v
1000
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Moles of Mg 02300 0.015 mol v

24
E=25x42x43=4515] v1 (5 marks)
oHO 15 0 0o301kd molet v
015 x 1000
0.
(b) 1
C 5 2 goaoco
1 1
002 22 O 2
CO;
Direction vt
OH =-110 + -283 vt
=-393kJ v1
Calculations v1 (3 marks)
(©) 659 — 672 Vi
=-13kJ V1 (2 marks)
6. (a) (i) Copper (Il) oxide // CuO v1
(ii) Sodium hydroxide // NaOH v (2 marks)
(b) (i) Manganese (IV) oxide v’
(i) Sulphur vt
(iii) Water vt
(iv) Excess oxygen v'1 (4 marks)
(©) Heat v'? (1 marks)
(d) (M 2H202@q) O 2H20() + Oz(g) v'!
(i) 2Nas) + Oy(g) 0 NazOxs) v'1 (2 marks)
(e) Black solid v'%2 as copper (1) oxide is formed v'%2
7. ()l 0.8M v1
110.1M v1 (2 marks)

(i) State of balance where forward reaction takes place at the same rate as backward reaction. v’ (2 marks) (ii) Solution turns
yellow. v'1

(b) Addition of NaOH favours v'* forward reaction.
@i Allv2
gs5v1
o5vo
(ii) Graph scale v'1, axes v'* and plotting v*
(iii) From the graph v1 (6 marks)
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KAHURO/KIHARU DISTRICT JOINT EXAMINATION - 2015

233/3 - CHEMISTRY PAPER 3 (PRACTICAL) MARKING SCHEME PROCEDURE
1
1. Titre 1 2 3
Final burette reading cm3 23.2 21.5 21.5
Initial burette reading cm?3 0.0 0.0 0.0
Volume of solution (V)cm? 23.2 21.5 21.5 (4 marks)
Table | (5 marks)
Complete table (1 mark)
Decimal place (1 mark)
Accuracy (1 mark)

Principal of averaging (1 mark) (Working must be shown as indicated below)
Final answer (1 mark)

(5 marks)
(&) Average volume
215+ 215 1y 215vm
2
(b) Molarity of solution M. (2 marks)
1g — 250cm?
1000cm?® v
1 1000/d , \/1/—
m
250cn? T —
4q /cm3
MO v%=01M % (2 marks)
409
(c) Moles of sodium hydroxide pipetted (1 mark) 1 x 250.
1000

Ov'v = 0.0025 moles v'%

(d) Moles of acid that reacted

2NaOHaqg) + H2Y 0O Naz2Y (ag) + 2H20()
Mole ration acid: Base
12
O Moles of acid = %2 moles of base = % x 0.0025 v'%
=0.00125 v'¥%
(e) Moles of HyY in 1.69 (1 mark)
0 250 x 0.00125 o
21.5
=0.014535 v'% (1 mark)
(f) Determining value of Y: 1.6g — 0.014535 moles
? 1 mole

0145350.
1.6
0010 110.079v%

2 +Y=110.079
0=110.079-2 v

=108.079 (1 mark) PROCEDURE
il
@) Temperature of solution V(°C) 40°C 50°C 60°C 70°C 80°C
Time for colour to disappear
(+) sec™ 200.76 | 60.62 43.26 18.37 8.35
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0.1198

0.0544

0.0231

0.00498 | 0.0165

(1 mark)
1 mark
(3 marks)

Chemistry paper 1, 2&3
(1 mark)

EIlD

D Sec

Decimal place (1 mark)

Accuracy

Complete table
Trend — Decreasing (1 mark)

(b) Graph

- Both correctly labelled axis with units of variables (%2 mark)

- Scale Y2 cover ¥ page v'%2
- Plots 1 mark (must be visible)

- Shape (line)
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1
0 0.045
t
to_ 1 02222 secondsvy
0045

Working out v'%

Showing on graph v'%
(d) Rate of reaction is directly proportional to increase in temperature or rate of reaction increases with increase in
temperature. v’

1

(i1)

(iii)

(iv)

3.(i)  White crystals v

(i1)

Observations | Inferences
Solid dissolves to v'% form colourless solution v'% | - Coloured ions absent v'%4
(1mk) e Cu’’, Fe™', Fe’"
- Solid is soluble v'%  (1mk)
Observations Inferences

No white precipitate formed v'' (1mk) Na' K'. NH : present

3-1ons  (lmk)
2—1ons (Yamk)

1 —1on (no mark) (1mk)

Observations Inferences

Burns with a yellow flame v"' (1mk) Na™ present v'! (1mk)

Observations Inferences
White precipitate (1mk) SOQ;, SOZQ, (7()2; present
3-ions (1mk)
2 —ions (Y%mk)
1—1on (Omk) (1mk)
Observations Inferences

- Colourless gas produced v'%
- Purple acidified KMnQO, changes to
colourless v'¥5 (1mk)

S0’ 3 present ¥%v'

Observations Inferences
Solid v'%2 melts, burns with a yellow
sooty flame. v'%4 AN /
Reject: Burns with yellow flame. (1mk
eject: Burns with yellow flame. ( ) /C=C ,\—CEC—

Fms - o
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(iii) Observations

Inferences

Solid dissolves to form colourless
solution v'% (1mk)

Polar compound present v't (1mk)

(iv) Observations Inferences

Solid v'% melts, burns with a yellow

sooty flame. N /

Reject: Burns with yellow flame. (1mk) 0 cogcn /C . AN
(V) Observations Inferences

Purple acidified KMnO, changes

to colourl Imk N <

o colourless. (Imk) % N

O coco ; cC=C Y%

(vi) Observations Inferences

PH=1orPH=2v1

Strongly acidic v1

GATUNDU SOUTH SUB-COUNTY FORM FOUR 2015 EVALUATION EXAM

233/1
CHEMISTRY
PAPER 1
(THEORY)

1. The diagram below represents a method of separation used to separate two liquids A and B. use it to answer the questions that

follow

T~

B

B

—beaker

a) Name two properties that makes it possible for the two liquids to be separated. (2mks)
b) Give one alternative method that may be used to separate the two liquids. (Amk)

2.

Name the following organic compounds
CHs

CH3CHCHCf-|CHCH2CH3 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

CHs
b)

CH3COOCH2CH2CH2CH3 e,

Name the following processes;

(2mks) a)

a)  When anhydrous calcium chloride is left in an open beaker overnight a solution was formed. (1mk)
b)  When sodium carbonate decahydrate crystals are left in an open beaker for some days it turned into a powder. (Amk)

A-Soft Education Consultants
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In 35 seconds, it was found that 140cm?® of nitrogen (N,) had diffused through a strip of porous porcelain. How long will it
take 400cm? of carbon (1V) oxide to diffuse through the same strip of porous porcelain?

(3mks)
5. The chromatogram below shows the constituents of a flower extract. Study it and answer the questions that follow

4,

o Red
Yellow

o | —

* X

a) Explain the different positions of red and yellow pigments.

(2mks)
b) What does lines X and Y represent (2mk)
6. Name the chief ore of iron and write its formula (2mks)
7. Inan experiment, two pieces of iron sheets were wrapped in each case with zinc and copper metal sheets as shown below
They were left in the open for some months.
iron L e
-
Zinc  copper
State and explain the observations made in the experiments; (1), (1) (3mkK)
8. Compare the atomic sizes of sodium and magnesium. Explain. (2mks)
9. The set up below was used to prepare gas X. study it and answer the questions that follow;

A-Soft Education Consultants
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50cm’ HNOs +
50cm’ water

Gas X

— — o —— — water
_
Copper turné

a) Namegas X (Amk)
b)  Write an equation for production of gas X in the set up (Amk)
c) It"s hard to test whether gas X supports burning using a glowing splint. Explain. (1mk)

10. When solid M is dissolved in water, it dissolves and forms a blue solution. Addition of ammonia solution to this solution
forms a blue precipitate which dissolves in excess to form a deep blue solution. Write the formula and name of the ion
responsible for the deep blue solution. (2mks)

11. The diagram below represents the structure of aluminium chloride.
N

AN \\/
VNN

M
a) ldentify the bonds labeled M and N. (2mk)
b) What Is the difference between bonds M and N (1mk)
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12.

14.

15.

16.

17.

18.

Study the diagram below and answer the questions that follow

/\—D/QA »

A
> B
 » C
a) Name particles A and B
b) What property of B makes it not to be deflected by magnetic/electric field
(Imk) 13. The table below shows the first ionization energies of elements Y and Z.
element lonization energy kJ/mol
Y 494
Z 418
a) What is ionization energy? (Amk)
b) Which of the two elements is the most reactive? Explain (2mks)
The standard enthalpies of combustion of ethyne (CzHy), carbon (c) and hydrogen (H>) are -1300,-394 and -286 kJ/mol
respectively. Calculate the enthalpy of formation of ethyne. (3mks)
Study the diagram below and answer the questions that follow.

Iron wool

Wet sand ——

a) NamegasJ (Amk)
b) Explain why its important to heat the wet sand before heating the iron wool. (Amk)
c) Name the product formed in the combustion tube. (1mk)

An element X has a relative atomic mass of 44. When a current of 0.5 A was passed through the molten chloride of X for 32
minutes and 10 seconds, 0.22g of X were deposited at the cathode

Determine the charge on anion of X  (1F=96,500c) (3mks)
Study the reaction below and answer the questions that follow

2NO2 (g —_— N2 (9) AH = -ve
<
a) State and explain the observation made when a mixture at equilibrium is heated. ( 2mks)
b) If pressure is exerted at the mixture at equilibrium, what observation will be made? (Amk)
State and explain the trend in the boiling points of group (VI1) elements down the group. (2mks)
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19. The diagram below shows electrolysis of dilute copper (1) sulphate solution using copper electrodes;

4(,‘,—

BA
— L
Copper (1) sulphate solution
a) State the observations made at electrode A and B (2mks)
b) Write the equation of reaction at electrode A 20. (1mk)

The flow chart shows a process of preparation of salt P.

HCI (aq)
filter

\water

[
»

a) Name salt P. | (1mk)
b) What type of reacfion Itakes place’in thL fqrmation of salt P. (Amk)
c) Write the equatiof} for,the reaction that, fofms salt P. (1mk)

21. The structure of synthetic riébberlis shown belgw;

H

H

H
a) Determine the relative molecular mass of a polymer made of 250 monomers (2mks)
(c=12,H=1 and CI=35.5)
b) Give one advantage of natural polymers over synthetic ones. (Amk) C-

C=C-C
HCI H n

22. 0.92g of ethanol were found to burn in excess air producing a temperature rise of 32.5°C in 200cm? of water(C=12.0,H=1.0,
0=16.0) Density of water is 1g/cm?, specific heat capacity of water is 4.2KjKg*K*
(a) Write the equation for the combustion of ethanol (Amk)
(b) Determine the molar heat of combustion of ethanol
(2mks)
23.
a) The formula for cane sugar is (C12H22011). Use an equation to show what happens when sugar is added to conc.
Sulphuric (VI) acid (1mk) b)
What name is given to the type of reaction above? (1mk)
c) Calculate the oxidation state of sulphur in sodium thiosulphate (Na,S;03) (1mk)
24. Iron (I11) chloride can be prepared in the laboratory by passing dry chlorine gas over hot steel wool.
a) Name the above method of preparing salts (1mk)
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b) Why should we prepare the salt in a dry environment? (1mk)
c) A solution of iron (I11) chloride in water changes a blue litmus paper to red. Explain. (1mk)
25. The set-up below was used to prepare dry sample of hydrogen Sulphide gas
Dil. Hydrochloric acid
Solid J
Solid H
(a) (i) Complete the diagram to show how the gas was collected (2mks)
(i) Identify the following
I: Solid H (4omk)
I1.Solid J (4omk)
26. Study the structures below and answer the questions that follow.
|C|)
(O) -
—/ O-ﬁ-O Na
/6\ ] [
\—/ C—O Na
a) Which structure represents a detergent suitable for washing in water containing calcium ions? (Amk)
b) Give one advantage of continued use of detergent B over A (1mk)
¢) Name the process of manufacturing detergent B (Imk

27. Aluminium is used in making cooking vessels and overhead cables. State the property of aluminium that makes it suitable

for the two uses separately.

CoOoKINg VESSEIS. .. ouvintiitiiii i
mk)
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Overhead cables ...........coiiiiiiiiiii e (%
mk)
(b) Explain why it is not advisable to clean surfaces of cooking vessels made of aluminium using wood —ash solution
(2mks)
28. 10g of an oxide of sodium contains 5.99 sodium. Its molar mass is 78. Determine its molecular formula. (3mks)
29. Differentiate between the terms atomic number and mass number (2mks)

GATUNDU SOUTH FORM FOUR 2015 EVALUATION EXAM
233/2
CHEMISTRY
PAPER Il (THEORY)
JULY/AUGUST 2015
1. The diagram below shows the apparatus for the preparation of gas A and investigate on its properties . Study it and answer the
questions that follow.

hydrated
copper(ll)
sulphate(CuS0,.5H,0) combustion tube Hl crmbustion tube 1N
|
= 3 = =
=D EEH ey BB~ B )
‘Eﬁ tube | ML iron powde My copper(ll)
eat heat POWECST  heat’ g ide
' ice +
sodium___|
chloride DS
1 /
, liquid w__.qéé?ﬁi
a) (i) Name gas A. (1 mark)
(if)Suggest the property of gas A under investigation. (1 mark) (iii)
Write chemical equations for the reactions in the;

Boiling tube | (1 mark)
Combustion tube 11 (1 mark) b) (i) State
and explain the observation made in

Tube I (2 marks)
Combustion tube 11 (2 marks)
¢) What is the use of hydrated copper (1) sulphate in the experiment? (1 mark)
(i) Name one other substance that comes out of tube III. (1 mark)
(if) Name liquid W. (1 mark)
(iif) What is the role of sodium chloride in the ice (freezing mixture) (1 mark)
(iv) Explain why hydrogen gas has been replaced by helium in filling of aeroplane tyres. (1 mark)

2. The flow diagram below shows the reactions involved in the process for the preparation and reactions of salt C. Study it and
answer the questions that follow.
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step | |add excess Jor= e
metal powder K RESIDUE ~
- ACID ste

-_4 SoLUTIoN B [-Ste R PPV oo -
‘ i sot‘ﬂ%‘—,&"—ﬂ saLTC - |
s e )

| SOLUTIONA [ 1I

add little "Step
aqueous ammonia v add Ba(NO,),(aq)
| ""h'\ff,”""‘q—:lc—l——j;l_ white ppt r
adde—.xcc;s—' : —y—i—
ammonia . add HNO, (aq)
[__ c_ol‘oux'les: [ wh;.—.-
= ite
& ___Solution S, ‘] W, mmgfr:s 1 > ) L rl
a) ldentify (3 marks) (i)
Metal K
(ii) Acid A
(iii) Salt C
b) Instep Il the solution B is transferred into an evaporation dish and heated in a water bath until it is saturated.
0] What is a saturated solution? (1
mark)
(i) Why is heating done over a water bath? (1
mark)
(iii) How would one determine whether a solution is saturated? (1

mark) ¢) Explain why metal powder K is used in excess. (1 mark)
d) Name step (Il) and state its importance. (1 mark)
e) ldentify (3 marks)
(i) White precipitate W1
(if) White precipitate W5
(iii) Colourless solution Sx
f)  Write equations for step | and for the formation of S1

Equation step | (1 mark)
Formation of S1 (1 mark)
3. a. (i) Sulphur is allotropic. What does this mean? (1 mark)
(ii) Give two differences between rhombic and monoclinic sulphur. (2 marks)
(iii) State and explain using an equation the observations made when sulphur reacts with hot concentrated nitric (v) acid.
(3 marks)

Observations
Equation
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o @ The flow chart below shows how sulphuric acid is manufactured in a large scale. Stly

it and then answer the questions that follow.
B '

Air
A X S% Purification | Catalytic f[*—

Stage Chamber

‘;— " - s SO
Sulphuric Dilution S Y ,_._3
Acd=— Chamber

I. (i) Name the raw materials A and B. (2 marks)
(if) Name the chambers X and Y. (2 marks)
I. (i) Name two impurities that are removed during the purification stage. (2 marks)
(i) Why must the impurities in (i) above be removed. (1 mark) I11.

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

(ii) The equation below shows what happens in the catalytic chamber.

2SO0y + Oz(g)i\ 2S03 A H = -197KJ/Mol
N
State the two conditions that are necessary for maximum production of SO3 (1 mark)

4. a) Define the term standard heat of formation of a substance. (1 mark)

b) Butane cannot be prepared directly from its elements and so it™s standard heat of formation (A H°f) must be obtained
indirectly. Write down an equation;

(i) For the formation of butane from it"s elements in their normal physical states at standard condition of
temperature and pressure. (1 mark)
(i) For the combustion of 1 mole of butane. (1
mark) ¢) (i) State the Hess"s law.

(1 mark) If the following heats of combustion are given.

AH¢® carbon(s) = -393Kj/Mol
AH Hyg = 286Kj/Mol
AH¢ C4H10 =-2877 Kj/MO|

I1.  Draw an energy cycle diagram linking the heat of formation of butane with its heat of combustion and the heat of
combustion of constituent elements. (2 marks)

[11. Calculate the heat of formation of butane AH% (CsH10) (2 marks)
d) Use the equations below to answer the questions that follow.

MX() ——pM™ + XP(g)

water R
M™ ) M™ aq)
XPlg water XP(ag)
(i) Name the types of enthalpy changes reprgsented by
AHI ot (1 mark)
AHY i s (1 mark)
(if) Given that enthalpy change of AH; is +690Kj/Mol, and AH and AH3z are -322Kj and -364K;j respectively, Calculate the
enthalpy change of solution of MX), (2 marks)
5. A student set up the apparatus as shown in the diagram below to prepare and collect dry
ammonia gas.
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prymy 44¢

1) 2
5mm’::f"‘ C;&m&
dul w‘al
Calgiom “J"M I

a) ldentify two mistakes in the set up and give a reason for each mistake. (2 marks)
b) Name a suitable drying agent for ammonia. (1 mark)
¢) Write an equation for the reaction that occurred when a mixture of ammonium chloride and calcium hydroxide was

heated. (2 marks)

d) Ammonia gas is used in the manufacture of nitric (v) acid as shown below;

o [‘ o Galeg
= I 'dg,tl(

ﬁmm‘n,,,'.g___ﬁ_Jﬁ A a_l'/ i - '
eSS Hgh  tompe. =
- Phon e LA g
fav w > Lj;“_’“’_‘l}" L——- _E) %Jn,vh»a
g o n o T —av
[T ¥ _u

U‘I‘

‘: " 'l T“"'L“-' Nvite i A - \l Nl'h‘ul'lb &J

(i) This process requires the use of a catalyst. What is the name of catalyst used and in which unit is the catalyst used?

( 2mks) -
Catalyst —
Unit;-
(||) Identify compounds A and B. (2 marks)

(iif) Ammonia and nitric (v) acid are used in the manufacture of ammonium nitrate fertilizer. Calculate the amount of nitric
(iv) (v) acid required to manufacture 1000kg of ammonium nitrate using excess ammonia (N = 14.0, H = 1, O=16)

(3 marks)
(v) Nitric (v) acid is packed in dark containers. Explain. (1 mark)
6. During the extraction of copper from copper pyrites (CuFeS;) some of the processes include
a) Crushing the ore
b) Mixing the crushed ore with water and oil and then bubbling air through it. c)
Roasting the ore
A. (i) Name two other ores that can be used. (2 marks)
(ii)Name the process marked (b) above and give its use. (2mks)
Name -
Use -
(iif) Write an equation for the roasting of copper pyrites. (1 mark)
B. (i) Pure copper is obtained from impure copper by electrolysis. Name the; (3 marks)
ANode ..o
Cathode........coviiiiiiiii,
Electrolyte........covviuiiiiiiiiiiie
(if)Write equations for the reactions at (2 marks)
I ANOde. ...
ITCathode. .....ooviiee i
(iv) Calculate the time taken for a current of 10 amps to deposit 32g of pure copper (Cu=64, IF =96500c) (3
marks)
C. Give one use of copper metal (1 mark)
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GATUNDU SOUTH FORM FOUR 2015 EVALUATION EXAM
233/3

CHEMISTRY

PAPER 3

JULY/AUGUST 2015

CONFIDENTIAL

In addition to the apparatus and fittings found in the laboratory, each student will require the following:
About 80cm? of solution A

About 100cm?® of solution B

About 70cm? of solution C

1 pipette

1 burette

3 conical flasks (250ml)

A 250ml volumetric flask

1 thermometer (-10° C to 110°C)

8 test tubes

. 2 boiling tubes

. 10ml measuring cylinder

. 7 labels

. atest-tube holder

. Solid G (about 0.3g)

. Solid T (about 0.3g)

. Glass rod

. Metallic spatula

. Solid sodium hydrogen carbonate (about 0.29)
. 500 ml distilled water Access To:

Bunsen burner

methyl orange indicator supplied with a dropper

Bromine water supplied with a dropper

2M sodium hydroxide supplied with a dropper

Aqueous Barium nitrate supplied with a dropper

2M Nitric (v) acid supplied with a dropper 7. universal indicator supplied with a dropper

PH scale chart.

Acidified potassium manganate (vii) supplied with a dropper.

Acidified potassium dichromate (vi) supplied with a dropper.

NB:

Solution A is prepared by dissolving 55ml of concentrated sulphuric (vi) acid in one litre of solution.

Solution B is prepared by dissolving 8g of anhydrous sodium carbonate in one litre of solution Sodium C is prepared by
dissolving 80g of sodium hydroxide in one litre of solution.

Bromine water is prepared by dissolving 1cm?®of 20 volumes bromine water in 100cm? of solution.

Acidified potassium manganate (vii) is prepared by dissolving 3.16g of KMnO4 in 600cm? of 2MH,SO,4 and made to one
litre solution.

Acidified potassium Dichromate (vi) is prepare by dissolving 6g of K,Cr,07in 600cm?® of 2MH,SOsand made to one litre
solution.

2M bench reagent of Sodium hydroxide is prepared by dissolving 80g of sodium hydroxide in one litre of solution.
Nitric (v) acid (2) is prepared by dissolving 126Ml in one litre of solution.

Barium nitrate solution is prepared by dissolving 0.05g in one litre of solution. 0  Solid G = hydrated sodium carbonate
Solid T = Maleic acid.

GATUNDU SOUTH FORM FOUR 2015EVALUATION EXAM
233/3
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CHEMISTRY
PAPER 3
PRACTICAL
JULY /AUGUST 2015
* You are provided with Aqueous sulphuric (vi) acid ,solution A
*  4.0g in 500 cm? of sodium carbonate , solution B

* Anaqueous solution of substance C,solution C You are required to determine the;

»  Concentration of solution A

»  Enthalpy of reaction between sulphuric (vi)acid and substance C Procedure A

Transfer 25.0cmPof the solution A into 250 ml conical flask using a pipette .Add water to make 250cm? of solution .Label this as

solution D .Place solution D in a burette.

Clean the pipette and use it to place 25.0cm? of solution B into conical flask .Add 3 drops of methyl orange indicator provided
and titrate with solution D .Record your result in table | below .Repeat the titration two more times and complete the table |

below. Table |

Final burette reading

Initial burette reading

Volume of solution D used (cm3)

Calculate the
(i) Average volume of solution D used

Concentration of sodium carbonate ,solution B in moles per Littre (Na=23,C=12,0=16)

i) Concentration of sulphuric (vi) acid in solution D in moles per litre

(iv) Concentration of Sulphuric (vi) acid in solution A in moles per litre

(Imrk) PROCEDURE B

(4mrks)

(Amrk) ii)
(Amrk)
(2mrks)

Label six test tubes as 1, 2,3,4,5, and 6.Using a measuring cylinder, measure 2cm?® of solution A into test —tube number 1,

4cmdin test —tube number 2. Continue with this process for all the other test tubes as shown in table 11 below.

Clean the burette and fill it with solution C. From the burette, Place 14cmqof solution C into a boiling tube .Measure the initial
temperature of this solution and record it in the table 11 below to the nearest 0.5°. Add the content of test tube number 1 to
the boiling tube containing solution C . Stir the mixture with thermometer and record the highest temperature reached in table

I below .Repeat the process with the other sample of solution C given in the table Il and complete the table.

Table 11
Test tube number 1 2 3 5 6
Volume of solution A(cm?®) 2 4 6 10 12
Volume of solution C (cmd) 14 12 10 6 4
Highest temperature of mixture (°c)
Initial temperature of solution C (°C)
Change in temperature ,AT (°C)
(4mrks)
(i) On the grid below ,draw a graph of AT(vertical axis )against volume of solution A (3mrk)
(ii) From the graph ,determine ;
(i) The maximum change in temperature
(ii)The volume of A required to give the maximum change in temperature (Imrk)
(1) Calculate the
(i)Number of moles of sulphuric (vi) required to give the maximum temperature change. (Imrk)

(11) Molar enthalpy of reaction between sulphuric (vi) acid and substance C in kilojoules per mole of sulphuric (vi) acid. (Specific
heart capacity =4.2J/g/k, density of solution =1.0g/cm?) (2mrks)

A-Soft Education Consultants
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2 . You are provided with solid G.Carry out the tests below and write your observation and inferences in the spaces provided.
a)Place a third of solid G into a dry ,Clean test tube .Heat gently and then strongly .

Observation inference
(1mk) |amm
b) Place the remaining solid in a boiling tube and add about 10cm? of distilled water and shake well.Divide the mixture into
4 portions
(i) To the 1%t portion, add 5drops of sodium hydroxide solution
Observations inference
(1mrk) | (1mrk)
(ii)Dip one end of a glass rod into the 2nd portion and burn it on a non-luminous flame
Observation inference
(Y% mk) | (% mrk)
(iii)
a) To the 3" portion ,add 5 drops of barium nitrate provided .(Retain for use in
(iii)b) Observations inference
| (1mrk)
(Amrk)
b) To the mixture in (iii) a) above, add about 2cm? of dilute nitric (v) acid provided.
Observation inference
(Amrk) | (Amrk)
(iv)To the 4" portion, add 5drops of acidified potassium dichromate (vi)
Observation inference
(Y2 mark) (¥ mrk)

3 You are provided with solid T .Carry out the tests below and record your observations and inference In the spaces provided. a)
Using a metallic spatula 1/3 of the solid T on a non-luminous Flame.
Observation inference
(Amrk) | (Amrk)
b) Place the remaining solid in a boiling tube .Add about 10cm? of distilled water and shake until the solid dissolves .
Divide the mixture obtained into 5 portion ,
(i)To the 1% portion, add solid sodium hydrogen carbonate provided.

Observation inference
(2/2mrk) (1/2mrk) (i)To
the2™ portion, add 3 drops of universal indicator.
Observation inference
|
(¥ mrk) (¥ mrk)
(iii)To the 3™ portion, add 3 drops of acidified potassium manganate (vii)
Observation inference
I
(1mk) (Amrk)
(iv) To the 4" portion ,add 4drops of acidified potassium dichromate (vi)
Observation inference
|
(1mrk) (1mrk)
(v)To the 5™ portion, add 4 drops of bromine water.
Observation inference
I
(¥ mrk) (%2 mrk)
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GATUNDU SOUTH SUB-COUNTY FORM FOUR 2015 EVALUATION MARKING SCHEME
233/1
CHEMISTRY MARKING SCHEME.

PAPER 1
(THEORY)
1.
a) Name two properties that makes itpossiblefor-the two liquids to be separated.
(2mks) O Different " densities
O Are immiscible NV
b) Give one alternative method that may be used to separate the two liquids. (1mk)
O Decantation/use of a dropper \V
2. Name the following organic compounds (2mks) a)

4,5-dimethylhept-2-ene
\l
b) butylethanoate v“
3. Name the following processes;
a) When anhydrous calcium chloride is left in an open beaker overnight a solution was formed. (1mk)
O deliquescence
b) When sodium carbonate decahydrate crystals are left in an open beaker for some days it turned into a powder.
(Amk) O efflorescence
4. In 35 seconds, it was found that 140&#?of nitrogen (N) had diffused through a strip of porous porcelain. How long will it take
400cm? of carbon (I1V) oxide to diffuse through the same strip of porous porcelain (3mks)

358 ciiiiiiin, 14Ocm3?v\/ X = 44
? 400cms 100 28— v
35x400  =100sec X=126.4
sec 140 v
5.
a) Explain the different positions of red and yellow pigments. (2mks)
*  The red dye is highly soluble and less sticky \V
*  The yellow dye is less soluble and highly sticky
b) What does lines X and Y represent (Imk) X
— base line/origin Y —solvent fraui”
6. Name the chief ore of iron andAfite its formula (2mks) Iron
pyrites (Fe203.3H,0) v’
7. v
State and explain the observations made in the experiments; (3mk)

() No rusting. Zinc is above iron in the reactivity se\ri}'

(I) Rusting occurs. Irpn is more reactive than coppe

8. Compare the atoﬁﬂf?sizes of sodium and magnesium.\éplain. (2mks)

O Sodium is larger than magnesiur\n#(lagnesium has,g higher nuclear charge than sodium and its outer energy level is more
attracted towards the nucleus compared to sodiu\{? A

9. The set up below was used to prepare gas X. study it and answer the questions that follow;
a) Name gas X - nitrogen(Il) oxide v (Imk)
b) Write an equation for production of\ggs»x in the set up (1mk)

S
HNO3 (ag) + Cugs) Cu(NO3)2(ag + H20 @ + NO (g
c) It"s hard to test whether gas X supports burning using a glowing splint. Explain. (1mk) Readily combines with
oxygen to form nitrogen (IV) oxide
10. When solid M is dissolved in water, it dissolves and forms a blue solution. Addition of ammonia solution to this solution
forms a blue precipitate which dissolves in excess to form a deep blue solution. Write the formula and name of the ion
responsible for the deep blue solution. (2mks)

v’ 2
[ j v Cu(NHs)s tetra-amminecegber (1) ion
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11.

a) ldentify the bonds labeled M and N. (2mk)

+ M -covalent /"7

* N -dative/coordinate v

b) What is the difference between bonds M and N (1mk)

O Covalent bond involves sharing of electrons donated by both. In dative the shared pair is donated by v

one 12. Study the diagram below and answer the questions that follow
a) Name particles A and B

i) A-beta v’ (1mk) ii) B-

gamma vz (1Imk)
b) What property of B makes it not to be deflected by magnetic/electric field (Imk)
O Has no charge

13. The table below shows the first ionization energies of elements Y and Z.

Element lonization energy kJ/mol
Y 494
Z 418
¢) What is ionization energy? (Amk)
*  The minimum energy required to remove one mole of electrons from the outermost energy level of atoms in gaseous state. d)
Which of the two elements is the most reactive? Explain (2mks)
«  Z lower idrfzation energy vl

14. The standard enthalpies of combustion of ethyne (C.H.), carbon (c) and hydrogen (H>) are -1300,-394 and -286 kJ/mol
respectively. Calculate the enthalpy of formation of ethyne.  (3mks)
Cycle/engrgyrdiagram .................... AT
2(-394) +(-286) +1300 =+226kJ/mgL~

15.

a) Name gas J (Amk)

] hydrogen \V

b) Explain why it"s important to heat the wet sand before heating the iron wool. (1mk)

0 To drive out air in the tubes \V

c¢) Name the product formed in the combustion tube. (2mk)

O Tri-iron tetraoxide v’

16. An element X has a relative atomic mass of 44. When a current of 0.5 A was passed through the molten chloride of X for 32
minutes and 10 seconds, 0.22g of X were deposited at the cathode

Determine the charge on an ion of X (1F=96,500c) (3mks)
Q=it =0.5% (32x60+10)=965c¢
965C e 022g vV
S 44¢
193000c
193000 =2F v~ charge=+2
96500
E— —)
17. Study the reaction below and answer the guestions that follow
2NO2 (g) NZW AH = -ve
a) State and explain the observation made when a mixture at equilibrium is heated. ( 2mks)
O Brown colour intensifies. The equ‘m{rium shifts to the right to consume te€ excess heat.
b) If pressure is exerted at the mixture at equjlibrium, what observation will be made?  (1mk)
O Yellow colour intensifies

18. State and explain the trend in the boiling points of group (V1I) elements down the group. (2mks)

O Increases down the group. Molecular mass and size Wases down € group. Intermolecular forces of attraction increases
down the group.
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19. The diagram below shows electrolysis of dilute copper (1) sulphate solution using copper electrodes;

a) State the observations made at electrode A and B (2mks)
A- A brown solid is deposited/ mass increases v“
B- Becomes depleted/ goes into the solution NV

b) Write the equation of reaction at electrode A (Amk)
Cuz+(aq) + 26e- — % Cup N

20. The flow chart shows a process of preparation of salt P.

a) Name salt P. barium sulphate (2mk)
b) What type of reaction takes place in the formation of salt P. (2mk)
O Precipitation/double decomposition
¢) Write the equation for the reaction that forms salt P. (1mk)
BaCla(ag) + NazxSO4 (ag) —_— BaSO4 sy + 2 NaCl ag NV

21. The structure of synthetic rubber is shown below;
a) Determine the relative molecular mass of a polymer made of 250 monomers ~ (2mks)
(c=12,H=1 and CI=35.5)
RFM =88.5 v~
88.5%250=22125
v“
b) Give one advantage of natural polymers over synthetic ones. (1mk)
] Are biodegradable \V
22. 0.92g of ethanol were found to burn in excess air producing a temperature rise of 32.5°C in 200cm? of water(C=12.0,H=1.0,
0=16.0) Density of water is 1g/cm?, specific heat capacity of water is 4.2KjKg*K*

(a) Write the equation for the combustion of ethanol (Amk)
CoHsOH 1y + 3 O2(g) 2CO~gp—+—3+H0 ()
(b) Determine the molar heat of combustion of ethanol v~ (2mks)
200 kg x4.2 kJ/kg/Kx32.5K = 27\3&
1000
0.92 oo 273k =1365Kj/mol | 7
23. el
a) The formula for cane sugar is (C12H22011). Use an equation to show what happens when sugar is added to conc. Sulphuric
(V1) acid (2mk)
CizH2011 9 H2SOsd IZT@E ™ 11H20 o) v
b) What name is given to the type of reaction above? (Amk)
0 dehydration v
¢) Calculate the oxidation stetﬁ(of sulphur in sodium thiosulphate (Na2S;03) (1mk)

24%-6=0 x=4+4\ X"

24. Iron (111) chloride can be prepared in the laboratory by passing dry chlorine gas over hot steel wool.

a) Name the above method of preparing salts (1mk)
Direct synthesis v’

b) Why should we prepare the salt in a dry environment? (Amk)

0 Iron (111) chloride reacts with water vapour \""

c) A solution of iron (111) chloride in water changes a blue litmus paper to red. Explain. (1mk)

0 Iron (111) chloride is hydrolysed by water to form HCl acid v~

25. The set-up below was used to prepare dry sample of hydrogen Sulphide gas
(a)(i) Complete the diagram to show how the gas was collected (2mks)
Drying ageny~ collection "
(i) Identify the following
I: Solid H Yomk
» Iron (II) sulphide v ( )
11.Solid J (4/>mk)
* Anhydrous calcium chloride
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26. Study the structures below and answer the questions that follow.

a) Which structure represents a detergent suitable for washing in water containing calcium ions?

(Imk)
O A \l
b) Give one advantage of continued use of detergent B over A (2mk)
O biodegradable v’
c) Name the process of manufacturing detergent B (2mk)
| saponification

27. Aluminium is used in makmooking vessels and overhead cables. State the property of aluminium that makes it suitable for
the two uses separately.

Cooking vessels. (%2 mk)
+  Malleable/ not easily corroded g
Overhead cables (%2 mk)
+  ductile g
(b) Explain why it is not advisable to clean surfaces of cooking vessels made of aluminium using wood —ash solution
(2mks)
* Has a coat of aluminium oxide which is amphoteric which reacts with woodash (basic)
28. 10g of an oxide of sodium contains\5#g sodium. Its molar mass is 78. Determine its molecular formula.
\v“’
Na 0]
NaO
5.9 4.1
39n =78

0.2565 0.2565 n=2

1 1
29. Differentiate between the terms atomic N number and mass number (2mks)
»  Atomic number — number of protons
*  Mass number- protons + neutrons v“

GATUNDU SOUTH FORM FOUR 2015 EVALUATION EXAM
233/2
CHEMISTRY
PAPER 2
THEORY
JULY/AUGUST 2015
MARKING SCHEME
1. a) (i) Hydrogen
(i) Reducing agent
(iii) Tube | CUSO45H,0 —¥USOy + 5H20

Tube 11 3Feg) +4H,0 — PFesOs + 4Hy()
b) (i) Blue solid turns white/colourless liquid; loss of water of crystallization.
Combustion 111
Black solid turns brown. copper (ii) oxide reduced to copper metal.
c) (i) To produce steam
(ii) hydrogen
(iii) water
(iv) Decrease the freezing point of water
(v) Hydrogen is flammable
2. a) (i) Metal K - zinc

|
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(ii) Acid A- dilute sulphuric (vi) acid
(iii) Salt C- zinc sulphate
b) (i) A solution that cannot dissolve any more of solute at given temperature.
(ii) Allow crystallization.
(iii) Dip a glass rod when heating. Allow solution on glass rod to cool. Formation of crystal.  ¢)
To ensure all the acid have reacted.
d) Filtration: To remove excess metal K.
e) W1 Zinc hydroxide W2 Barium sulphate
S1 Tetra ammine zinc (ii) hydroxide
f) SteplZng + HzSOse) ——2BSO4e) + Hag)
Zn(OH)z(9 + 4NHzag ———HZN(NHs)sa®* + 20H ()
3.a (i) It can exist in several forms without change of state.

(i) Rhombic Monoclinic
Octahedral needle like
Melting point 114° C melting point 119° C
Stable below 96° C Stable above 96° C

Any 2 correct answers (iii)
Brown fumes, pale yellow liquid or colourless liquid.
Equation
Sy + 6HNO3 = »H;S04pq) + 6NOyg + 2H20q
b) I. (i) A Sulphur
B Oxygen
(i) X burner/Roaster Y
Absorption tower
I1. (i) Dust particles, carbon (iv) oxide/water vapour

(if) To avoid poisoning of the catalyst.
(iii) Platinum/vanadium (v) oxide.
(ii) High pressure

Low temperature 400 — 500 °C

4. a) This is heat absorbed/evolved/heat change when one mole of any substance is formed from its constituent elements. b)

() 4C) + 5Hzg ——8Ho)
(i) CaHog + 2029 ——— 4CO2q + 5H20q)

c) (i) Hess"s law states that the enthalpy change is the same in converting reactant to product regardless of the route followed.

(i)
- ittt = a
- -,\S% -y b 1_11'7 I_-.—‘? qu l-"* Y

P Ay ©
-*.'P—.,\u' 3 ‘*55‘_\,\‘!5“1 : '*{so’_ 1
N A

). = A -~
— \ng_v;% ‘til I-Xqu

‘\_u‘

(i) AHi= AH; + AHs - AH,
4(-393) + 5(-286) — (-2877)

=-3002 + 2877
-125Kj/Mol  d) AH: lattice
energy AH> hydration

energy
(ii)) AHso = AH jattice + AH nhydration
=690 + (-322 + -364)
=690 - 686
4Kj/Mol

5. a) The flask should have been in a sloppy position reason - to prevent water that condenses in the cooler parts from flowing

back into the hot flask- method of collection of the dry gas.
Reason; ammonia is less dense than air hence escapes upwards. .
b) Calcium oxide
) 2NH4Cl) + CZ:I(OH)z(s)_> CaClys) + 2H20q) + 2NHjs
d) (i) Finely divided iron (i) A NO unit |
(ii) NHsg + HNOsqJINH:NO;

B NO;
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RFM NH4NO; =14 + 4+ 14 + 48 = 80g
Moles = 1000,000g = 12,500
80
Moles of HNO3; =12,500 RFM =1 + 14 + 48 = 63g
12,500 = m/63 63 x 12,500 = 787,500g = 787.5kg
(iii) Easily decomposes in light hence the dark bottles prevent exposure.
6. (i) Cuprite/chalcocite/malachite any 2 correct
(ii) Froth flotation
Use: Concentrate the ores
(i) 2CuFeSys) + 40y _>3802(g) + 2FeOg) + CUSg
b) (i) Anode: Impure copper
Cathode: pure copper
Electrolyte: Copper (ii) Sulpahte

(i) Anode: Cug—>  Cu®*(q +2e
Cathode Cu?*@q+260 —® Cuy
(iv) 64g — 2 moles of e-
1 mole — 96500c
329 1 mole i.e.
96500 = 10 x t
9650 sec = t ¢)

O Making copper wires and contact in switches

O making soldering instruments

0 Manufacture of alloys

O Making coins and ornaments Any 1 correct

GATUNDU SOUTH FORM FOUR 2015 EVALUATION EXAM
CHEMISTRY PAPER 3 PRACTICAL
MARKING SCHEME
TABLE 1
Complete table ------------------ 1mrk

(i) Complete the table with 3 titrations done —(1mrk)

(i) Incomplete table with 2 titrations done ---(1/2mrk)

(iii) Incomplete table with 1 titration done —(0mrk)
Penalties
I.  Wrong table
Il. Inverted table
I1.  Unrealistic value

Penalize % mark for each to a maximum of 1/omrk

Decimals --------------- 1mrk
(Tied to the first and second row only )
Conditions

Accept either 1or 2 decimals points used consistently
If the 2 " decimal point is used . can only be o or 5

Accuracy ------- Imrk
Compare any titre value in the 3 row with the school value (sv)
Conditions

I. Ifwithor +0.1cm?of sv ---1mrk
1. If within +0.2cm3of sv ---1/, mark
I11. Beyond +0.2cm?® of sv -----omrk
NBY/ if there is wrong arithmetic in the table compare the sv with the correct value and credit accordingly.
Principle of averaging ----1mrk
Value average must be shown and must be within +0.2 cm? of each other conditions. 1.
3 values averaged and consistent -1mrk
Il. 3 values done and only 2 possible averaged —1mrk
Il. 2 titrations done and averaged -1mrk
IV. 2 titrations done and inconsistent -Omrk
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V. 3titrations done and impossible but only two averaged -Omrk
Final accuracy -1mrk

Compare with the (sv)
l. If within +_0.1 of sv-1mrk
1. If within +_0.2 of sv -1/2mrk
M. If beyond +_0.2 of sv -Omrk

NB// If the candidate has averaged wrong values pick the correct value if any ,average and credit accordingly

(i) 106 of Na; CO3 =1mole
8¢ X 8x1
106
=0.0755M Na ;> CO 3
ii) In 1000cm? of Na2C0O3=0.0755Moles
in25cm3  =25x0.0755
1000
=0.00189moles %2

Naz CO 3(aq) +Naz CO3z(aq) Na2S04 (agy+COx(g +H20(1)

Ratio Na,CO3.H, SO,
1 1
0.00189.0.00189 v»

17.0cm®=0.00189
In 1000cm3= 1000x0.00189 %
17
=0.1112M %
iv) Concentration of sulphuric (vi) acid
in1000cm® ........coooiiii 0.1112

0.1112 x250 =0.0278moles
1000 in 25cm
8=0.0278moles in
1000cm?= ?

0.0278x1000=1.112M %
25

Conditions

I.  If units given they should be correct however if not given ignore.
Il.  Molarity should be given to at least 3 decimals place otherwise penalize > marks for the answer.
I11. Numbers of moles should be given to at least 4 decimal places, otherwise penalize ¥ mark for answer.

TABLE 11
a) Complete table -1mrk
5-6 experiments done -1
4 experiments done -1/2 mark
Less than 4 experiments done -Omrk
Penalties
I Penalize % mark for inverted table

. Penalize fully for unrealistic temperature readings i.e. Above50° or below 10% .

Decimals -1mark

The first digit after the decimal must be a zero or 5 otherwise penalize fully.

C) Accuracy -1mark

Accuracy is pegged on the candidate initial temperature reading

Conditions

. Award 1 mark if the candidate value is within +2units the school value.
Il.  Theinitial temperature reading should be the same for all the six experiments otherwise penalize fully.

D) Trend -1mrk (tied to AT)

I Awardlmark for a continuous rise followed by continuous drop.
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Il. Award 1mark for a continuous rise, a constant then followed by continuous drop GRAPH-
3mks
I

a) Labeling — % mrk
The vertical and horizontal axis must be correctly labeled with correct unit otherwise penalize fully Scale
— Y% mark

The actual plot must cover at least seven big squares on the vertical axis and at least 8 big squares on the horizontal axis,

otherwise penalize fully.
b) Plotting
5-6 correct plotted points -1mark
4 correctly plotted points- %2 mark
Less than 4 points plotted — Omark
Line -1mrk
A straight line showing a continuous rise followed by a line showing a continuous drop.
Condition the two lines must be extrapolated above the last
point. I i) The At must be read from a correctly drawn graph.
ii) AT is correctly shown on the graph but not, award accordingly.
The graph must be extrapolated above the last point.
Il The volume of A must be read from a correctly drawn graph .
-The reading must be shown the graph
(iii) I Answer in (ii) above x answer (iv) in procedure A %
100

=correct answer 1 %

11 A H=mcAT
=16x4.2xAT (answer (ii)l above )1 %
1000
=correct answer %
= _1xcorrect answer above %
Answer (iii)l above
=correct answer %
QUESTION 2-SOLID G

Observations inferences

a)Colorless droplet on the cooler parts of the test tube 1 | Hydrated compound G contain water of crystallization
mark

¢) 1)No white precipitate 1 mark Ca ?*,Mg 2*,Pb 2* Al 3.Zn 2* absent 1mrk

A-Soft Education Consultants

Page | 156



Chemistry paper 1, 2&3

Il White precipitate. CO32-,5042-,S03 2-

Present

(3ions -1mrk ,2 ions- %2 mark
1 ion —o mark)

CO 3 2-,S032-
| White precipitate dissolves 1mrk Present  1mrk(2 ions -1mrk,1 ion-0mrk)
Iv) Orange colour of K, Cr .0 7 CO 3 Zpresent % mark

Persists %2 mark

NB// 1 Penalise ¥ mark for every contradictory ions to a maximum of I mark .
2 For the inference to be correct ,the observation must be correct .
QUESTION 3-Solid T

a) Burns with a smoky /sooty flame %4 mark C=C " present,-C=C- %2
b) Effervescence /bubbles %2 -COOH-" present %
i)PH=4 or 51mrk Weakly acidic 1mrk
ii) Purple KMOaturns colourless - C=C- present,-
C=C- iii) Orange colour of K; Cr, Oy ROH absent
Imrk

NB//1 Penalize fully for- C=C- and C= er H-C=C-C-H and H-C=C-H
2 The pH value should not be range of values.
3 Penalize fully for weak acid in the inference of b(ii)

KIRINYAGA CENTRAL SUB-COUNTY JOINT EXAMINATION - 2015
Kenya Certificate of Secondary Education
CHEMISTRY
233/1
PAPER 1
(THEORY)
JULY/AUGUST, 2015
1. Element A and B with atomic numbers 12 and 17 respectively react together.
(a) Write the electronic configurations of each.
A (1 mark)
B (1 mark)
(b) Write the formula of the compound formed between A and B.
2. When a compound X was heated, a brown gas and a black residue were produced. Give the formula of:

(i) The brown gas. (1 mark)

(if) The black residue. (1 mark)

3. 20cm3 of a dibasic acid required 25cm3 of 0.1M NaOH for complete neutralization.

(&) How many moles of sodium hydroxide reacted with the dibasic acid? (1 mark)
(b) Calculate the concentration of the dibasic acid in moles per litre. (2 marks)

4. The set-up was used to prepare carbon (IV) oxide and investigate its properties.

b NDOA c\\av coa\. c

o>
* /.-~
P

(R
5{10&3 heat.

Sodum \f\aé rox1do

(a) Write an equation for the reaction in vessel B. (1 mark)
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(b) What is the role of sodium hydroxide solution in the set-up? (1 mark)
(c) What would be observed if a burning splint is introduced at jet C? (1 mark)
5. Write down the property of concentrated sulphuric (V1) acid shown in the following reactions.

(@) H2C2C04.2H20(s) H2SO4mo  2H20() + CO2g) + CO(g)

Property (1
mark)
(b) Cs) +2H2S045) 0  CO2(g) + 2H20¢) + 2SO2(g)

Property (1
mark)

6. When 25cm? of 0.5M HCI is added to 25cm? of 0.5M NaOH the temperature of the solution rose from 230C to 260C. Given
that the density of the solution is 1gem™ and its specific heat capacity is 4.2Jg 'K

(a) Determine the amount f heat evolved that caused the temperature rise. (1 mark) (b) Work out
the molar enthalpy of neutralization for this reaction. (2 marks)
7. The empirical formula of a compound is CH; and its molecular mass is 42.
(&) What is the molecular formular of this compound? (1 mark)
(b) To which group of hydrocarbons does the compound above belong? (1 mark)
(c) Draw the structural formula of the fourth member of this series and give its IUPAC name. (1 mark)
8. The set-up below shows how gas A was prepared and reacted with heated magnesium.
K3 -]
/ h’\aaru = Excess
aa.‘ A
4134; /i
aa A
1 )
Heat
Av{\mon.-\*'n Nitrite
+44
sy 1
Heat
(a) Give areason why it is not advisable to heat magnesium before heating ammonium nitrite. (1 mark)
(b) (i) Identify gas A. (1 mark)
(if) Write a chemical equation for the reaction between gas A and magnesium. (1 mark)

9. Inthe down"s process (used for extraction of sodium) a certain salt is added to lower the melting point of sodium chloride
from 8000C to about 6000C.

(i) Identify the salt added. (1 mark)
(i) Why is it necessary to lower the temperature? (1 mark)
(iii) Give one use of sodium. (1 mark)

10. Consider the following reaction at equilibrium.
PCls(g) + Clz(g)
Complete the table below to show the effect of different factors on the position of equilibrium.

3
marks)
Factor Effect on the equilibrium position
(i) Decrease pressure
(i) Remove chlorine
(iii) Adding helium gas to the mixture
11. (a) State Graham®s Law of diffusion. (1 mark)
(b) 100cm? of sulphur (1V) oxide takes 20 seconds to diffuse through a porous plate. What volume of oxygen gas would
diffuse through the same plate in 30 seconds under similar conditions. (S =32, O = 16). (2 marks)
12. Element X contains isotopes with mass number 16 and 18 respectively existing in the ratiol1:3 calculate the relative atomic
mass of X. (2 marks)
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13. The structures shown below represents two cleansing agents A and B.

RCOO (A) Na* (RB_@_) 0OSOsoNao

(a) Ildentify the cleansing agent B. (1 mark)
(b) Which cleansing agent would be more suitable for washing in water containing magnesium sulphate? Explain.

(2 marks)
14. Study the reaction scheme below and answer the questions that follow.

_Little | White Excess Colourless
solution Q
Al2(SO4)3(aq)
precipitat
(a) Write an ionic equation for the formation of the white precipitate. (1 mark)
(b) Write the formula of the complex ion present in the colourless solution Q. (1 mark)

15. Study the table below and use it to answer the questions that follow.

Solution PH
A 35
B 14
C 8.5
(i) In which of the solution will phenolphthalein indicator be colourless. (1 mark)

(i) Which of the solutions could be used to relieve heartburn? Explain. (2 marks)
16. Starting with dilute sulphuric (V1) acid, dilute nitric (V) acid and lead (11) carbonate powder, describe how you can prepare a
dry sample of lead (I1) sulphate. (3 marks)

17. (a) 3849 of radioactive element was reduced to 48g in 540 days. Determine the half-life of X. (2 marks)
(b) Give one use of radioactive isotopes in industries. (1

mark)

18. The diagram below is ; a set-up of apparatus used to react ammonia gas

with iron (1V) '“'ﬁ“ chloride solution.
N

(a) State the observation made in the beaker after a few minutes. (1 mark)

(b) Explain why the funnel is used to deliver the ammonia into the solution. (1 mark)

19. (a) A mass of 40g of a saturated solution of potassium chlorate at 250C yields 14g of potassium chlorate when evaporated to
dryness. Calculate the solubility of potassium chlorate at 250C. (2 marks)
(b) State one advantage of hard water. (1 mark)

20. Dry hydrogen chloride gas was passed over heated iron wool as shown below.
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Bolue
Iron Wosl ue-{’ e
k'l “\4' - 4
Chi 7 V1 -
rde &a.& f AR
§ 8
Heat
(a) State the observation made in the combustion tube at the end of the experiment. (2mk)
(b) Write the equation for the reaction taking place:-
(i) In the combustion tube. (1 mark)
(ii) Leading to production of the blue flame. (1 mark)

21. Adry cell is constructed using the following substances. Zinc metal, graphite rod, ammonium chloride paste and manganese
(V) oxide mixed with carbon powder.

(a) State the roles of:

(i) Ammonium chloride paste. (1 mark)

(ii) Manganese (V) oxide mixed with carbon powder. (1 mark)
(b) Given that: 2NH 4g."0 0 2e°0 2NHaggn O H 2p0 E?O 0.74V

and ZNOag2o0 O 2e0 O ZNn0OsO Ec O 00.76V

Calculate the e m f of the cell given zinc forms the negative electrode. (1 mark)
22. 1.269 of lead powder were dissolved in excess nitric (V1) acid to form lead nitrate solution. All the lead nitrate solution was
reacted with sodium sulphate solution.
(a) Write an ionic equation for the reaction between lead nitrate and sodium sulphate solutions. (1 mark) (b)
Determine the mass of lead salt formed in (a) above (Pb = 207, S = 32, O = 16). (2 marks)
23. The figure below shows a burning splint that was put across the middle of a non-luminous flame. Explain the results.

(2 marks) L | 77, VA |

B uint Vea(ons

24. The following chromatogram was obtained in an experiment to
investigate the . . . components present in certain dyes.
A e < b
(@) Which two dyes when mixed would produce A? (1 mark)
(b) Which dye is pure? (1 mark)
(c) Indicate on the diagram the solvent front. (1 mark)
25. (a) Draw a dot (.)/cross (X) diagram to show bonding in CI.O. (ClI=17, O =38). (1 mark)

(b) In terms of structure and bonding explain why the component Cl,0O has a very low melting and boiling point. (2 marks)
26. Solid J reacts with cold water but solid K does not. L reduces the oxide of M but does not reduce the oxide of K. Arrange the
elements in order of reactivity starting with the most reactive. (2 marks)
27. The figure below shows a set-up used in electrolysis of lead iodide.

£ lecdhiode p‘
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(a) Why is heating necessary? (1 mark)

(b) Write the equation of the reaction that occurs at the cathode. (1 mark)

(c) At which electrode does reduction occurs. (1 mark)

28. 3.22g of hydrated sodium sulphate, Na2SO4.XH,0 were heated to a constant mass of 1.42g. Determine the value of X in the
formula. (Na =23.0, S=32.0,0=16.0, H=1). (3 marks)

29. The curve shown below was obtained when solid naphthalene was heated to boiling.

Temp.
E
oc
C
A
Time (mins)

(a) Explain in molecular terms the changes occurring in portions.
(i) AB. (1 mark)
(ii) DE. (1 mark)
(b) What is the significance of portion BC? (1 mark)

30. Use the equation below to answer the questions that follow.
Cr207 Dageoo O OHOagoo O 2CrOas0aqenn O 2H20mio

Using oxidation numbers show where reduction has taken place. (2
marks)

KIRINYAGA CENTRAL SUB-COUNTY JOINT EXAMINATION - 2015
Kenya Certificate of Secondary Education

233/2
CHEMISTRY
PAPER 2
(THEORY)
JULY/AUGUST, 2015
1. (a) Study the table below and answer the questions that follow.
Element Atomic lonic Formula Melting point of
radius (nm) radius (nm) of oxide oxide (OC)
A 0.364 0.421 A0 -119
B 0.830 0.711 BO: 837
E 0.592 0.485 E203 1466
G 0.381 0.446 G205 242
J 0.762 0.676 JO 1054
(i) Which elements are non-metals? Give a reason. (3 marks)
(if) Explain why the melting point of the oxide of E is higher than that of the oxide of G. (2 marks)
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(iii) Give two elements that would react vigorously with each other. Explain your answer. (2 marks) (b) Study the
information below and answer the questions that follow. The letters do not represent the actual symbols of the

elements.
Element Electronic lonization energy KJ/mol
Configuration 18 1L.E 2" |E.
X 2.2 900 1800
Y 2.8.2 736 1450
z 2.8.8.2 590 1150

(i) What chemical family does the elements X, Y and Z belongs?

(if) What is ionization energy?

(iii)

element. Explain.

1
mark)
1
mark)

The 2" ionization energy is higher than the 1% ionization energy of each (1

mark)

(iv) When a piece of element Z is placed in cold water, it sinks to the bottom and effervescence of a colourless gas that
burns explosively is produced. Use a simple diagram to illustrate how this gas can be collected during this

experiment.

(2 marks)

Study the flow chart below starting from iron metal and answer the questions that follow.

Compound B FesOqs)+ Gas V
Step 1 Chlw
. gas
Air
FEZO3.3H20
. Fe |Hotconc. H2504 Fe2(SO04)3(aq) + H20p) + Gas D
Moisture
Step 2 Sulphur
Step 4 W heat
Compound T
Step 5 | Dil HCl(aq)
Step 6
Solid X P FeCl, |——>| GaslL
(ii) Filter Step 7
H202(aq)
Brown solution Step 8 Solid Y % Solid A
(i) NaOH Heat
(ii) Filter

(@) ldentify gases.
(b) ldentify the following substances.
(i) Compound B

(1% marks)
(2% marks)

(i) Compound T

(iiii) Solid A

(iv) Solid Y

(v) Solid X

(c) What name is given to the reaction in Step 2?

(d) State the colour of solid X.

(c) Write balanced equations for the reactions that occurred in
Step 1.

(1 mark)
(1 mark)

(1 mark)
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3.

(@)

(b)

Chemistry paper 1, 2&3
Step 5. (1 mark)
(f) What property of hydrogen peroxide (H2O5) is indicated in Step 7? (1 mark)
(a) One mole of heptane was thermally cracked, two hydrocarbons Q and P were formed. Q was an alkene molecule with
three carbon atoms.
(i) Give the molecular formula of.

I Q (1 mark)
I P (1 mark)
(if) Write the structural formula of Q. (1 mark)
(iif) Name the compound formed when Q undergoes self-addition reaction. (1 mark)
(iv) State one disadvantage of using the product named in a(iii) above. (1 mark)

(vi) Cracking can also be achieved using less amount of heat in the presence of a catalyst. Name one catalyst that is often
used. (1 mark)

(b) An organic compound J has the following percentage by mass, carbon 64.86%, hydrogen 13.51% and the rest is oxygen.
The relative molecular mass of the compound is 74. C=12,0=16,H =1)

(i) Work out the molecular formula of compound J. (3 marks) (ii) To
which homologous series does compound J belong? (1 mark)
(iv) Write a balanced chemical equation for the reaction that occurs when compound J reacts with sodium metal.

(1 mark)
(iv) Name the type of reaction indicated in b(iii) above. (1 mark)

(v) Name the organic compound formed when J reacts with excess acidified potassium managanate (VI1). (1 mark) 4.
2.5g of a pure metal carbonate MCO3 was reacted with excess 2M nitric (V) acid.
The volume of carbon (V) oxide evolved was measured and recorded at 10 second intervals. The results were recorded as
shown in the table below.

Volume of gas (cm3) 0O |90 |150 |210 |280 |340 |390 |450 |480 |480 | 480
Time (seconds) 0 10 | 20 30 40 50 60 70 80 90 100
(i) On the grid provided, plot a graph of volume (vertical axis) against time — Label it curve A. (3 marks)
(if) From your graph determine the rate of reaction between 25 seconds and 40 seconds. (2 marks)
(iii) On the same axes, sketch a curve that would be obtained if the same experiment was repeated using excess 1M nitric (V)
acid. Label it curve B. (1 mark)
(iv) Give that carbon (V) oxide was measured at room temperature and pressure, work out the relative atomic mass of metal
M. (Molar gas volume at r.t.p = 24dm3, C = 12, O = 16). (3 marks)

When bromine is dissolved in water the equilibrium shown below is established.

N o o
Broao O H 20 ﬁBr[aq[ a OB[aq[ O 2H 00 OagoO
(ellow) (Colourless)
State and explain the observation that would be made if aqueous sodium hydroxide was added to the equilibrium mixture.
(2 marks)
(a) Use the standard electrode potentials for elements A, B, C, D and F given below to answer the questions that follow.
E" (Volts)
Alagzo0 O < A 2en 9 -2.90
AN
BOag2oo O \ 2€0 (s) -2.38
N\
Co@ap eo \ p 2C 2040 0.00
—
DOag2oo O AN = 2€0 (s) +0.34
—
1 F €o (aq) +2.87
2 20g0 O
(i) Which element is likely to be hydrogen? Give a reason for your answer. (2 marks)
(ii) What is E of the strongest reducing agent? (1 mark)
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(iii) Calculate the e.m.f of the cell that would be formed when half cells of B and D are combined. (b)

Aqueous copper (I1) sulphate was electrolysed using the set up below.

(i) When the switch was closed a gas was produced only at electrode B. Which electrode is the anode?
(ii) Write the half equation for the reaction occurring at electrode B.
(iii) What happens to the PH of the electrolyte during electrolysis? Explain.

Battery

= e TOT wa Al

l\ eous Coppex(\l) ——L
T ety

(1 mark)

(1 mark)
(1 mark)
(2marks)

(vi) If carbon electrodes were replaced with copper electrodes in the cell above, write the equation of the reaction that would

occur at the anode.

(1 mark)

(c) During electrolysis of aqueous copper (I1) sulphate using copper electrodes a current of 0.2 amperes was passed through
the cell for 5 hours. Determine the change in mass of the cathode that occurred as a result of the electrolysis process.

(Cu =64, IF = 96500 coulombs).
6. (a) State Hess"s law.

(b) Use the following information to answer the questions that follow:
C(s) + Oz(g) ] COz(g) OH = -393KJ/mol 1

Ha) + O O H:0( OH = -296KJ/mol
2
13

CsHwp+ Opgn O 4COyq+ 5H,0 OH =-2877KJ/mol 2

(i) Draw an energy cycle diagram relating heat of formation and combustion of butane.
(if) Calculate the heat of formation of butane.
(c) Distinguish between hydration energy and lattice energy.

(3 marks)
(1 mark)

(2 marks)
(3 marks)
(2 marks)
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(d) The diagram below shows an energy level diagram for the formation of magnesium chloride.

questions that follow.

Energy

(i) State the enthalpy changes represented by

A

MgC|2(s)

Mg 20 O 2C|[aq[|]:

9L

OHs

OHA

2
Mg 22 g 2C

OHc

| O
[l

B

C

(if) What is the relationship between OH A, OHga and OH ¢.

(e) Define heat value of a fuel.

(f) Give two reasons why wood and charcoal are chosen for domestic heating.

Study it and answer the

(%2 mark)
(%2 mark)
(%2 mark)
(%2 mark)
(1 mark)
(2 marks)

7. The flow chart below shows the large scale manufacture of ammonia gas and some ammonium compounds. Study it and
answer the questions that follow.

Dry hydrogen gas

Compound B

Step 1

Dry nitrogen gas

Purifiers

Compressors

Heat Exchanger

Catalytic Chamber

Step 2

Ammonia gas

Compound C

(&) What are the sources of the following raw materials?

(i) Hydrogen gas.
(ii) Nitrogen gas.

Compound A

(b) What optimum conditions are needed during the manufacture of ammonia in the

(i) Compressor.
(ii) Catalytic chamber.

(c) Why should the gas be passed through the compressor.
(d) Write an equation for the reaction that occurs in Step 1.

(1 mark)
(1 mark)

(1 mark)
(1 mark)

(1 mark)

(1 mark)
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(e) Write the formula of the compound B.

)

Calculate the percentage of nitrogen in compound A.

(1 mark)

(2 marks)

(g) What observation would be made if compound C was added to a sample suspected to contain copper (I1) ions drop wise then

in excess? (2 marks)

NN E

23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.

KIRINYAGA CENTRAL SUB-COUNTY JOINT EXAMINATION - 2015
233/3

CHEMISTRY

PAPER 3

(PRACTICAL)
CONFIDENTIAL

Each candidate requires:

Solution A, 60cm? of 2.5M HCI
Solution B, 100cm3 of 0.05M NaOH
Solid C, 10cm magnesium ribbon.
10ml measuring cylinder.

25ml pipette.

50ml Burette.

Complete stand.

Stopwatch.

2 labels.

. Distilled water.

. 6 test tubes.

. 0.5g sodium hydrogen carbonate.
. 5cms3 Ethanol.

. 1-14 PH chart.

. Solid R, 1g Oxalic Acid.

. Solid Q, Mixture of (NH.).SO4 and Al>(SO.); (Ratio 1: 1).
. Pipette filler.

. Phenolphthalein indicator.

. 250ml conical flasks (2).

. 250ml volumetric flask.

. 1 boiling tube.

. 1 spatula.

ACCESS TO:
Universal indicator solution.
Acidified potassium manganate (V1) solution.
Bromine water.
Conc. Sulphuric (V1) acid with a dropper.
Means of heating.
2M Lead (I1) nitrate solution.
2M Dilute nitric (V) acid solution.
0.5M Barium nitrate solution.
2M Sodium hydroxide solution.
2M Agueous ammonia.
2M Hydrochloric acid.

KIRINYAGA CENTRAL SUB-COUNTY JOINT EXAMINATION - 2015
Kenya Certificate of Secondary Education

233/3

CHEMISTRY

PAPER 3

(PRACTICAL)
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Chemistry paper 1, 2&3
JULY/AUGUST, 2015
1. You are provided with:

» Solution A, Dilute hydrochloric acid.

»  Solution B, made by dissolving 0.5g of sodium hydroxide in water and made to 250cm3 of solution.
» Solid C, Magnesium ribbon.
»  Phenolphthalein indicator.

You are required to:

(i) Standardize solution A.
(ii) Determine the rate of reaction between solution A and maganesium.

PROCEDURE I:

(i) Measure exactly 10cm3 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.

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

(iii) Pipette 25cms? of solution B into a conical flask. Add three drops of phenolphthalein indicator.

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

Final burette reading (cm?)

Initial burette reading (cm3)

Volume of base, solution A used (cm3)

(3 marks)

(@) Calculate the average volume of solution D used.

(b) Calculate:

(i) Number of moles of solution B reading.

(if) Number of moles of solution D in 250cm3 of solution.

(iif) Molarity of solution A.
PROCEDURE II:

(i) Cutsolid C into equal pieces, each 2cm long.

(if) Using a burette, measure 12cm3 of solution A, into a clean boiling tube.
(iii) Drop one piece of solid C into the boiling tube containing solution A and start the stopwatch immediately. Stop the stopwatch
when all solid C has just reacted. Record your results in the table below.
(iv) Repeat steps (ii) and (iii) above using 10cm3, 8cms, 6cm?3 and 4cm? of solution A. Top up each with distilled water to
makel2cm? of solution and complete the table below.

Volume of Volume of Concentration of |

Solution A distilled water solution A Time(s) o1

(cm?d) (cm?) (moles/l) 0
Os

(4

12 0

10 2

8 4

6 6

4 8

| (a) Plot a graph of

concentration of solution A. t

(y-axis) against the

(1 mark)
(1% marks)

(1% marks)
(1 mark)

marks)

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

(2 mark)
(c) Comment on the shape of the graph. (1 mark)
2. You are provided with solid Q. Carry out the tests below and record your observations and inferences in the spaces

provided.

(a) Strongly heat a spatula-end full of solid Q in a dry test tube.
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Observation

Inference

(1mk)

(b) (i) Place the remaining solid Q in a boiling tube.

(ImK)

Add 10cm? of distilled water. Divide the solution into five portions.

Observation

Inference

(Y2mk) (Y2mk)

(ii) To the first portion, add aqueous lead (l1) nitrate solution.

Observation Inference

(Yamk) (¥2mk)
(iif) To the second portion, add dilute nitric (V) acid, followed by barium nitrate solution.
Observation Inference

(¥2mk) (¥amk)

(iv) To the third portion add a few drops of sodium hydroxide until in excess.
Observation Inference

(1mk) (1mk)

(v) To the fourth portion, add a few drops of aqueous ammonia until is excess.
Observation Inference

(1mk) (Y2mk)

(vi) To the fifth portion, add a few drops of hydrochloric acid. Warm the contents.
Observation Inference

(1mk) (Y2mk)

3. You are provided with solid R. Carry out the tests below and record your observations and inferences.
(a) Place a spatula-end full of solid R in a dry boiling tube and add about 10cm3 of distilled water. Shake thoroughly and heat to

boil. Divide the solution into five portions.
Observation

Inference

(1mk)

(%amK)

(b) (i) Test the first portion with the universal indicator solution provided.

Observation Inference
(¥2mk) (1mk)
(ii) To the second portion, add a few drops of acidified potassium manganate (VI1) solution.
Observation Inference
(1mk) (2mk)

(iii) To the third portion, add a few drops of bromine water.

Observation

Inference

(1mk)
(iv) To the fourth portion, add half spatula of sodium h
Observation

(Imk)

ydrogen carbonate.

Inference

(Yamk)

(amk)

(iv) To the fifth portion in a boiling tube, add 5¢cms3 of ethanol followed by a few drops of concentrated sulphuric (V1) acid.

Warm the mixture.
Observation

Inference

(1mk)

(%amk)

KIRINYAGA CENTRAL SUB-COUNTY JOINT EXAMINATION - 2015

233/1 CHEMISTRY PAPER 1 MARKING SCHEM

E

1. (a)A2 8, 2(1mk)
B2,8,7

(ImK) (b) AB (1mk)

2. (a) NOz (Imk) (b) CuO (1mk)

3. (a) Moles of NaOH 0_2_00 0.1 (%smk) = 0.0025 (%mk)
1000

(b) H2X(aqg) + 2NaOHg) O Naz2Xq) + 2H20q)

Mole ratio HX: NaOH =1: 2

(1mk)

(vamk)

Moles oFH,X = 1, 0 0.0025 (4mK) = 0.00125
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00125 x 10000-

20
Concentration in moles per litre 0(%2mk)

=0.0625 (¥2mk) (2mks)
4. (@) COyxq+Ci) O 2COE (1mk)

(b) To absorb the excess/unreacted CO; (1mk)
(c) A blue flame would be produced (1mk)
5. (a) Dehydrating agent (Amk)
(b) Oxidising agent (1mk)
6. (a)50x4.2x(26-23) (¥amk) =630  (*2mk)
® 22 005mol H* give 630J  (%emK)
1000
0.0125 mol of H* give 630J
OD1moleofeach 0L 01630 (¥amk) =5040KJ (¥amk)
00125
0.
OHso1 = -50.4KJ mol™ (¥2mk)

7. ()CH,012+2=14

MF = (CH2)a
no?203  emk
14
MF:(CH2)3
=CsHs (Yamk)
(b) Alkenes (1mk)
(c) H H H H
O O O O
HOCTI O co Cc= Cc0O H Pent -I- ene (¥2mk)
O O
H H (Yamk)

8. (a) Magnesium would react with air in the combustion tube since nitrogen gas has not yet been produced. (1mk) (b)
Nitrogen gas (1mk)
(i) 3Mgs) + N2 O MgsNzs) (1mKk)
9. (i) Calcium chloride. (1mk)
(ii) Itis economical, (*2mKk) less fuel is used hence low cost of production. (¥2mKk)
(iii)
- Sodium — potassium alloys is used as coolant in nuclear reactors. (1mk) -  Manufacture of sodium cyanide which is used in
extraction of gold.
- Manufacture of sodium peroxide, sodium amide etc.
- Instreet light to produce yellow glow.
10. (i) Equilibrium shift to the right. (1mk)
(if) Shift to the right. (1mk)
(iii) Shift to the left (equivalent to increase in pressure) (1mk)
11. The rate of diffusion of a gas at constant pressure and temperature is inversely proportional to the square root of it density.

(1mk)
Tso. MM SO

(b) O
Too. MMO:

Time taken for 100cm?3 of oxygen gas to diffuse.
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20 /64
10, U /32
20732 20 75.6568

Volume =

2mk
20 Jea O 3 14142 ™
= 14.1425 (Y2mk) =212.134sec  (¥amk)

(vamk)

TO

100cm3 of O, 0 14.142 sec
??  0O30sec

01 o o3 U

12. 00160000180 (Imk) =4+ 13.5 = 17.5 (1mk)

04 a 04 O

13. (a) B — Soapless detergent (1mk)
(b) B (1mk); It lathers easily with hard water. (Amk)

14. (a) AlDageo0 O 30HDagon O AIDOHDOs0so (1mk)

(b) AllOH Oe, (1mk)
15. () A (1mk)
(ii) C (Amk) it is weakly alkaline hence will neutralize excess acid in the stomach. (1mk)
16. Add excess lead (I1) carbonate to nitric (V) acid (Yamk).
Filter the excess carbonate. (*2amk) Add dilute sulphuric (V1) acid to the filtrate. (Y2mk)
Filter to obtain lead (I1) sulphate as residue. (*2mk) Rinse the residue with distilled water (¥2mk) and allow to dry. (¥2mk)

17. (a) 380'00 1/E|192 E|E|t2|{96 |:||:|‘2E|/48 (1mk)

3t 12|ZI540/days t12 0240

days (1mk>/ T

(b) Uses of radio isotopes in industries
- Quality control in metal sheets, paper
- Detection of flaws in pipes.  (1mk)
18. (a) A green precipitate is formed. (1mk)
(b) To prevent sucking back/.To increases the surface area for absorption of the gas. (1mk)
19. (a) Mass of KCIO3 = 14g
Mass of water = 26g (¥2mk)

14g of KCIO; 0O 269 of water
? 01009 of H,O

3 0180
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14 %100 1) = 53.8460/100g of H0 (:mk)

26
(b) Advantages of hard water

- Ca?* are useful for development of strong bones and teeth. (1mk)

20. (a) A green solid was formed (Amk)
(b) (I) 2HC|(9) + FE(s) 00 FeC|2(s) + Hz(g)(lmk)

(ii) 2H2(g) + O2(g) 0 2H20() (Imk)
21. (a) (i) Electrolyte for facilitating flow/movement of ions from one electrode to the other. (Amk)

(ii) Oxidizing hydrogen gas liberated to prevent polarization of the cell and enable contact with electrolyte for electron

flow in the external circuit to be achieved. (1mk)

(b) (0.74+0.76)V = 1.5V (1mk)

22. (a) Pbozson O SO4bageon O PbSOa40sO (1mk)
D1.26

207
Moles of Pb (NQOs), produced = 0.006087

R.F.M of PbSO4 = 207 + 32 + 64 = 303 (Yamk)
Moles of PbSO4 = 0.006087
Moles of PbSO4 = 0.006087 x 303 (¥2mk)

= 1.844g (¥amKk)

(b) Moles of Pb used (*2mk) = 0.006087

23. The middle part was not burnt because it was in the region of the unburnt gases. (1mk)
The ends were burnt because of complete combustion of the gas at the ends which were hot. (1mk)

24. (a) Cand D (1mk)

(b) B (Amk)
(c)
L‘ P P ° Solvent front (1mk)
A 'y e b

25.

(b) It;las Iiimple molecular structure (1mk) and weak van der waal's forces between Molecules (1mk) that require little heat to
reak.

——3HKM—tandHast coprect only (1mk) 26. All correct (2mks) 1 decreasin g reactivity

27. (a) To melt lead iodide for it to conduct electricity (1mk)
(b) 21 oo O 1 2000 O 2eo0 (1mkK)
(c) Electrode A (1mk)

28. Na2804 Hzo
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Mass 1.42 1.8 (¥2mk)
No of moles 1420 0.1 (1mk)
142 18
=0.01 18
Ratio 0.01 o1 9%1pi10 eemi
0.01 0.01
Formular = NazSO4
.10H:0
0=10 (1mk)
29. (a) (i) Particles gaining Kinetic energy, temperature increasing. (1mk)

(ii) Particles rearranging themselves as they change from liquid to gas and all the heat supplied used for this
rearrangement and no temperature rise occurs. (1mk)

(b) Melting point of naphthalein.  (1mk)
30. O.N of Crin Cr,0%2 006 (Yamk)

O.Nof Criin CrO3%" 003 (¥2mk)
Cr has undergone reduction from +6 to +3  (1mk)

KIRINYAGA CENTRAL SUB-COUNTY JOINT EXAMINATION - 2015
233/2 CHEMISTRY PAPER 2 MARKING SCHEME 1.
(@) (i) A%vand G v
O The ionic radius is greater than the atomic radius v
(ii) The oxide of E contains strong electrostatic forces v'* since it is ionic while the oxide of G has weak intermolecular forces v’
I/ van der waals forces since it is molecular.
(iiiy Band A. v1
O B is the most reactive metal while A is the most reactive non metal v
/I B has the largest atomic radius so loses electrons most readily while
A has the smallest atomic radius so it gains electrons most readily.
(b) (i) Alkaline — earth metals v'1
(ii) The amount of energy required to remove v'! an electron from an atom when in gaseous state. v

(iii) 2" jonization energy involves removal of an electron from a positively charged ion ¥%v" while 1% ionization energy
involves removal of an electron from a neutral atom. %v’

(iv)

2. (a) D - Sulphur (IV) oxide // SO, YoV’
L — Hydrogen sulphide // H,S %V
V — Hydrogen // H YoV’

(b) (i) Compound B — Iron (I11) chloride // FeCl; %V
(i) Compound T — Iron (11) sulphide // FeS v’
(iii) Solid A — Iron (111) oxide // Fe,03 Y2
(iv) Solid Y — Iron (111) hydroxide // Fe(OH)3 %v
(v) Solid X — Iron (I1) hydroxide // Fe(OH), ¥2v’

(c) Rusting ¥%2v’

(d) Green vt

@ step1 2 €0 3CI 0,00 2FeCl 51
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Step 5 FeS oso O2HCI oaqo O02FeCl20aq0 O H2S ogo v2

(Penalise ¥2mk for wrong or missing state symbols)
(f) An oxidizing agent v'1
@ () I Q — CsHg // CHz CHCH; v
I P — C4H10 // CH3 CH2 CH; CH3v't
(ii) H H
O O
c=cOcCOHVv?
O O 0O
H H H

(iii) Polypropene vt
(iv) Pollutes the environment v'* (as it is non-biodegradable)
(v) Alumina // Al,O3 v'* or Silica // SiO;

(b) (i) Carbon Hydrogen Oxygen

74

% 64.86 13.51 100 -78.37 = 21.63

Moles ©04-86m 5405 135101351 216301 3504,
12 1
Moles 24050 4 1351919 1352 Yo
1.352 1.352 1.352
Empirical formula = C4H100 %V
(C4H100)n =
Yo 74n

=74 n=1

Molecular formula = C4H100 v

v

5.

(ii) Alkanols // Alcohols v'1
(iii) 2C4H100q) + 2Nags) O 2CsHsONa(aq) + Haz(g) v'2
(iv) Displacement v’
(v) Butanoic acid v*
(a) (i) Plotting — All points correctly plotted = (1mk)
9 points correctly plotted = (¥2mk)
09 = (0mk)
Axes + scale — Maximum = (1mk)
Curve — Should be smooth = (1mk)

iy 280 —180 ., gl00n 6 67cmsess
40 - 25 15
To be marked consequentially from students graph.

- Penalize “2mk for wrong or missing units.
(iii) Curve B to be on the right of curve A and levelling at 480cm?3 but later than A. v’

(iv) MCOs(s) + 2HNO3(agq) O M(NO3)2(aq) + H20q) + COz2(g) v'*

Moles of CO, produced [ 480 4, - 0.02

24000
Moles of MCO3 = 0.02 Yov"

0.02 mol MCO3 = 2.5g

1 mol (molar mass) 025 *1n105.
0.02
M+ 12 +48 =125
M =125 - 60 = 65 %V

(b) The yellow colour fades %2v" // Decolourisation of the mixture. Adding sodium hydroxide lowers the concentration of H*

ions. %2v" This makes equilibrium to shift to the right %2v" i.e. forward reaction is favoured lowering concentration of

yellow Br, ¥%v" molecules.
(@) (i) C// C, vt Reject C*
It has an E" of zero v // Being used as the standard electrode.
Reject — It has no e.m.f.
(ii) -290V v'1 Reject A or A2+
(III) Ecen = Ered — Eox
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=+0.34 - -2.38 1oV
=+2.72V Y%V

(b) (HB~*

(i) 40HOaqo0 O 2H20mo O O2040 O 4en
(iii) Becomes acidic v'* // PH lowers, reduces H* ions remain in solution as OH" ions are discharged. v’ (iv)
Cunso O0CuDageon O 2eo
©Q =It
=0.2x5x60 x 60 ¥%v
=3600C

Cu?* +2e 0 Cu ¥V
649 02x96500C y O360Cy
=360 x 64 v =1.194g v
2 x 96500 %%V’
The cathode increased ¥2v" in mass by 1.194g.
6. (a) Energy change in converting reactants A and B to products C and D is the same regardless of v'* the route by which the
chemical change occurs provided that the initial and final conditions are the same.
(b) (i)
4C(s) + 5H2e) Oo00n 0O Ca Hio

Cycle — (Imk B/,0
y ( ) 40, g 5/202 /202 OH

3

Direction of arrows - (¥amk)

(i)  OHi-OHs =0OH, v?
OH: = 4(-393) + 5(-286)
= -1572 - 1430

OH, =-3002 - -2877 = -125KJ/mol v1

(c) Hydration energy is the enthalpy change when gaseous ions are hydrated by water. v Lattice energy is the enthalpy change
that occurs when one mole of a crystal structure is formed from its gaseous ions. v
(d) (i) A-—Heat of solution YoV’
B — Lattice energy YoV
C — Hydration energy  %v
(ii) OHa = OHg + OHc YoV’
(OR any other appropriate form)
(e) Heat value of a fuel is the amount of heat energy produced when a unit mass of a fuel is completely burnt in oxygen. v’
()
Environmentally friendly.
Easy to transport and store.
High calorific value.
Readily available.
Cheap.
Non-poisonous.
Burns slowly. Any two @ (1mk)
7. (a) (i) Hydrogen — Natural gas — e.g. Methane v'*
- Crude oil
- Electrolysis of acidified water or brine
(ii) Nitrogen - Fractional distillation of liquid air. v’
(b) (i) Compressor — Pressure of 200 — 500 atm. v'? (ii) Catalytic chamber — Temperature of 400 - 500°C. vt
- Finely divided iron.
(c) To compress the gases to high pressure which favour high yield of ammonia. v’
(d) 2NHs(g) + H2SOu(aq) O (NH4)2SO4(aq) vl

OOoOoOooooan
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(E) NH4N03 V1
(f) (NH4)2S04=132 v1

% of N 028 0100 O 21.2%v1
132

(g) A pale blue precipitate on addition of a few drops v'* precipitate dissolves in excess of C to form a deep blue solution. v’

KIRINYAGA CENTRAL SUB-COUNTY JOINT EXAMINATION - 2015
233/3

CHEMISTRY

PAPER 3 (PRACTICAL)

MARKING SCHEME

QUESTION 1

TABLE I (4mks)

I I I
Final reading (cmd) 125 25.0 125
Initial reading (cm?3) 0.0 12.5 0.0
Volume used (cmd) 125 125 125

Marks distributed as follows.
(a) Complete table (1mk)
3 titrations done = (1mk)
Incomplete table with 2 titrations = (¥2mk)
Incomplete table with one titration done = (0mk)
O Penalties
- Wrong arithmetic.
- Inverted table
- Unrealistic titre values (unless explained)
Penalize (Y2mk) for each to a maximum of (*2mk)
(b) Decimal place (1mk)
- Acceptonly 1 or 2d.p used consistently, otherwise penalize fully.
- Accept inconsistency in the use of zeros as initial burette reading e.g. 0.0, 0.00 or 0.000.
NB: Decimal place tied to 1%t and 2" rows only.
(c) Accuracy (1mk)
- Compare candidates titre value with school value S.V. If one value within 0 0.1 of S.V (1mk)
No value within O 0.1 of S.V but at least 1 value within O 0.2 of S.V O (Omk)

No value within 0 0.2 O (Omk)

NB: If there is arithmetic error, compare S.V with correctly worked out titre value and award accordingly.

(d) Averaging (1mk)

Values averaged must be shown.

If 3 consistent titrations done and averaged = (1mk)

If 3 titrations done but only 2 are consistent and averaged = (1mk)
If only 2 titrations done, are consistent and averaged = (1mk) Otherwise
penalize fully.
CALCULATIONS
125+125+125

@) You'= 12.56m° Vv’
(b) (i) Moles in 250cme 0 9-> 0.0125 moles v
40
0125 x 250.

250
Moles used = Yov" = 0.00125 moles ¥2v

(ii) Moles of acid reacting = 0.00125 %v" (mole ratio 1:1)

A-Soft Education Consultants

Page | 175



Chemistry paper 1, 2&3
12.5cm? 0 0.00125
250 o ?

0125x 250.

250
Y%v'=0.025 moles ¥2v

(iif) Molarity of solution A

10cm?3 = 0.025
moles 1000 =7
M Y%v = 2.5 moles ¥2v°
10
PROCEDURE I
TABLE |11
Volume of Volume of Concentration of |
Solution A distilled water solution A Time(s)
(cm?d) (cm?) (moles/l)
01 D
Os
(7 - marks)
t
12 0 25 25.27 0.0363 Complete table O
(4mks) g 2 2.08 34.25 0.0292
8 4 1.67 45.45 0.0220
6 6 1.25 69.44 0.0144
4 8 0.83 120.01 0.0083
Decimal places (tied to 3" and 5% column). (1mk)
Accuracy (tied to row (i) to (iv)) (1mk)
Trend (Gradual increase in time) (1mk)
Questions
(b) (i) Read from graph (1mk)
I
Value of (¥2mk)
t
Correct answer  (¥2mk)
(i) Increase in concentration increases the rate of reaction. v’
2. (@ Observation inference
- Colourless liquid condenses | - Hydrated salt v/
at cooler parts of test tube v - Gas o v
evolved turns red litmus blue v/ - NH %ions )
- A white residue remains v° Any two correct ions award (lmk)
(Any two)  (1mk)
(b) (@) - Solid dissolves %v" to form a Mg?, AI¥*, Zn?* present
colourless solution %2v’ O any one
Or Cu?*, Fe?*, Fe®* absent
(2mk)
(i)
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White precipitate is formed %v
(iii) (vamk)

(iv)

C0230,S0230,Clo,CO2341
present

Any two correct ions award (¥2mk)
Penalize the (*2mk) for any
contradictory ion.

A white precipitate forms (¥2mk)

SO%, ions confirmed (¥2mk)

White precipitate v dissolves
in excess to form a colourless
V) solution ¥2v’

Zn%* v/, Pb? v or APt v
lons present
Any 3 ions — (1mk)
2 ions (¥2mKk)
Omk for any only one ion

White precipitate %2v'

Pb?*, AI** present

(Vi) Insoluble %2v" in excess Both ions (1mk)
One ion (Y2mk)
3. (@ A white precipitate %2v" dissolves Pb?* ions present %’
Tv-0n warming.
Observation inference
Dissolves to form ¥v" a colouless Polar substance ¥%2v’
homogenous solution ¥2v
() (@ Observation inference

PH value 1 — 3 %v" (specify)

Strong acid present %’

(ii) Observation Inference
Purple acidified Inference
KMnO, decolorised v'1
Cc=C ,0cOcO

\ /
/ N\

OR —OH present

(iii)  Observation

Inference

Bromine water decolourised v!

AN ~
~C=C 50 CocCno

Or _OH present
All three (1mk)

Two only (*2mk)
(iv) _Observation Inference
Effervescence %2v’ 20
rRopc Z %Y
~
Present OH
(v) _Observation Inference
Sweet smelling _0
1 z
Compound formed v RO C v
~
Present
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KASSU JOINT EXAMINATION TEST
(The Kenya Certificate of Secondary Education)

233/1
CHEMISTRY
Paper 1

1. What is the importance of the shape of a conical flask? (1 mark)

2. A mixture consists of sulphur powder and iron filings.

(i) Describe how to obtain sulphur from the mixture using methylbenzene. (2 marks)

(ii) Is the mixture homogeneous or heterogeneous? Explain. (1 mark) 3.
Nitrogen gas can be prepared in the laboratory using a mixture of ammonium chloride solution and sodium nitrite solution.

(a) The reaction occurs in two steps. State the two steps in the correct order. (2 marks)

(b) State two uses of nitrogen. (1 mark) 4. (a) Draw structural
formulae of two positional isomers with molecular formula C.Hs. (2 marks)  (b) Study the equation below
and answer the questions that follow. Ce¢Hua + Cly CesH13Cl + HCI

(i) State the condition-ungler which this reaction occurs. (1 mark)
(ii) Give the general name of this type of reaction. (1 mark)
5. (a) Define hydration energy. (2 mark) (b) Given that: the

hydration energies of Ca?* and CI- are -1891 kJ mol* and -384 kJ mol* respectively, and that the lattice energy of calcium
chloride is +2237 kJ mol™.Calculate the molar enthalpy change of solution of calcium chloride.

(3 marks)
6. The standard electrode potentials of a metal G and iron are given below.
Fe?*(aq) + 26 —» Fe(s) -0.44V
G*(@aq) + 26 ——» G(s) -0.91v
A piece of iron is coated with metal G. If the coating is scratched, would the iron be protected form rusting? Explain.
(3 marks)
7. (a) Why is the percentage of carbon (IV) oxide in the atmosphere fairly constant? (1 mark)
(b) Calculate the volume of carbon(lV)oxide in 8,000 m? of air contained in a hall. (2 marks) 8. State
two conditions that would make the boiling point of water to be higher than 100°C. (2 marks)
9. Explain the effects of the accumulation of nitrogenous compounds in water masses? (2 marks)
10. Study the table below and use it to answer the questions that follow. (The letters do not represent the  actual symbols of the
elements).
Element Q R S T U
Atomic number 5 20 3 18 5
Atomic mass 10 40 7 40 11
(@) Select two letters that represent the same element? Give a reason. (2 marks)
(b) Give the number of neutrons in an atom of element S. (1 mark)
11. Dry carbon (1) oxide gas was passed over heated lead (I1) oxide.
(&) Write an equation for the reaction. (1 mark)
(b) Give one industrial application of the above reaction. (1 mark)
(c) Name another gas that can be used in the above reaction. (1 mark)
12. (a) Proteins are obtained from amino acids monomers. Complete the equation below to show the polymer formed.
(1 mark)
2 2 2 3 H
(b) Name the type of polymerization shown above. (1 mark)

13. The set up below was used to prepare dry hydrogen gas. Study it and answer the questions that follow.

NCH COOH + H NCHCH COOH —_—
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—= Hydrochloric
D}L acid Cardboard

Zinc granules

Liquid Y
(i) With a reason, identify the mistake in the set-up above. (1 mark)
(i) What would be liquid Y? (1 mark)
(iii) Give two physical properties of hydrogen gas (1 mark)
14. Study the following equilibrium equation.
2Xa(Q) + Yo — 2X2Y (g OH = -197kJ/mol
(&) Suggest two ways of increasing the yield of X,Y. (1 mark)
(b) Draw the energy level diagram for the forward reaction. (2 marks)
15. 5.0g of calcium carbonate were allowed to react with 25cm?® of 1.0M hydrochloric acid until there was no further reaction.
Calculate the mass of calcium carbonate that remained unreacted. (3 marks)
(Ca=40,C=12,0=16)
16. (a) State Graham"s law of diffusion. (1 mark)

(b) 50cm?® of Carbon (1V) Oxide diffuses through a porous plate in 15 seconds. Calculate the time taken by 75cm? of
Nitrogen (1) Oxide to diffuse through the same plate under similar conditions. (C=12,0=16, N =14) (2
marks) 17. A student fetched water from a river in a limestone area. He used it for washing and realized that it did not lather
easily. (i) Name the two ions that prevent lathering.

(1 mark)
(if) Given that the structure of soap is C17H3sCOONa.
Explain by means of ionic equations how the above ions prevent lathering. (2
marks)
18. A student burnt magnesium ribbon in a gas jar full of sulphur (1V) oxide gas.
(i) State two observations made in the gas jar. (2 marks)
(ii) Write an equation for the reaction that took place. (1 mark)
19. M grams of a radioactive isotope decayed to 5 grams in100 days. The half-life of the isotope is 25 days.
(a) What is meant by half life? (1 Mark)
(b) Calculate the initial mass M of the radioactive isotope. (2 Marks)
20. (i) With the aid of a well labeled diagram, show that the innermost region of a non-luminous flame consist of unburnt gas.
(1% marks)
(if) Highlight the steps followed when lighting a Bunsen burner. (1% marks)
21. The diagram below shows an experiment involving chlorine water.
Gas A _p Water
ot ?
Chlorine
~ water
a) State and explain the observations made after 24 hours. (2 marks)
b) Write an equation to show the formation of gas A. (Imark)
c) State one use of chlorine gas. (Imark)
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22. Study the reaction scheme below and the answer questions that follow.

Copper step Conc. nitric (v)|  solution +Gas C
1 acid " B

Step Il v Fe(s)

pale green
solution.
(i) Identify: (2mark)
Solution B
Gas C
(if) What type of reaction is taking place in step 1l (1mark)
23. a) Define solubility. (1 mark)
b) In an experiment to determine the solubility in water at 30°%, the following results were obtained.
Mass of empty evaporating dish = 26.2g
Mass of evaporating dish + saturated solution =
42.4q. Mass of evaporating dish + dry solid Y = 30.4g
Use this data to calculate the solubility of Y at 30°C. (3 marks)
24. In terms of structure and bonding. Explain why water (H20) is a liquid at room temperature while Hydrogen sulphide (H-S) is
a gas. (2 marks)
25.

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

26. Air was passed through reagents as shown below.

27.

28.

a)
b)

. Calcium hydroxide Hot Excess hot
Alr > solution > Copper > Magnesium c
A
B

i) State and explain the observations made when air is passed through chamber A for a long time. (2 marks)

ii) Name one component in Explain (1 mark)
Using dots (+) and crosses (x), draw the dimer structure of aluminum chloride and name the bonds. (Al=13, CI=17)

(2 marks)

Iron is extracted from its ore by the blast furnace process.
Name the chief ore from which iron is extracted from. (1 mark)
An ore is suspected to contain mainly iron. Describe a method that can be used to confirm the presence of iron in the ore.

(2 marks)
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KASSU JOINT EXAMINATION TEST

(The Kenya Certificate of Secondary Education)
233/2

CHEMISTRY

Paper 2

(Theory)

June 2015

1. The figure below represents a section of the periodic table. Study it and answer questions (a) to (h). Note that the letters do not
represent the actual symbols of the elements.

A D
B G J F H E
C |
(a) Consider elements D, H and |
(i) Give the chemical family of these elements. (1 mk)
(ii) How do their ionic size compare. (1 mk)
(iif) Compare and explain the reactivity of the three (2 mks)
elements. (b) (i) Write the electronic configuration of:
Element H (1 mk)
(if) The ion of element G. (1 mk)
(c) A molecule of one of the elements is shown below. (2 mks)
/ .\ .\
o \0?'\0
L
(i) Identify this element from the section of the periodic table and give its actual symbol and name. (2 mks)
(i) Explain why this element has a higher boiling point compared to that of oxygen. (2 mks)
(iii) Write an equation to show the reaction between the element named above with oxygen. (1 mk)
(iv) Predict the pH of the oxide of the above element when in water. (1 mk)
2. Use the flow chart below to answer the questions that follow. P
Ammonia r
p Ammoniated Brine Q
Ammonia NH4Cl| + NaHCO;
A 4
CaCl,
T < R
4— <
Substance Y
Water NaHCOs
Slaker
E— A 4
I Heat
Ca0
CaCO; S >
—_—
Substance X
v
N32CO3
(a) Name the substances labelled: X and Y (2 mks)
(b) Name 2 substances being recycled in the process represented by the flow chart. (2 mks)
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(c) Name the process that takes place in: S and R (2 mks)
(d) Give 2 uses of calcium chloride. (1 mk)
(e) Write equations for the reaction that take place in: Qand T (2 mks)
(f) Using ionic equation explain how sodium carbonate can be used to soften hard water. (2mks)
(g) Other than softening of hard water give 2 other uses of sodium carbonate. (1 mk)

3. Consider this group of reaction energy profiles for some different reactions (A, B, C).

Ensrgy (kJ)

Reaction path

Energy (kJ)

Reaction path

Energy (kJ)

Reaction path

(&) Which reaction(s) is: (2 mks)

(i) exothermic

(i) Endothermic

(b) Explain why the activation energy of A in diagram C is lower than the activation energy of M in the same diagram. (1 mk)

(c) Inan experiment to determine the heat of combustion of methanol. CH3OH, 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

\ f:— baaker
————
water ——T- \ l
| |
Ioa \
f':”, )‘ :\l “':I" s WiCk
.“"‘ //L el "‘ff.
aleohol '::/ :1 ‘--l-‘,‘j}_‘ﬂ:f\_— i slisantid
Volume of water = 100cm®
Final temperature of water = 22.0%
Initial temperature of water = 36.0%
Final mass of lamp an methanol = 84.75g
Initial mass of lamp and methanol = 85.10g
Density of water = 1 glcm®
(S.H.C of water = 4.2 g'*K™1)
(i) Write an equation for the combustion of methanol. (1 mKk)
(if) Calculate:
(@) Number of moles of methanol used in this experiment. (1 mk)
(b) The heat change for this experiment. (1 mk)
(c) The heat of combustion per mole of methanol. (1 mk)
(d) Explain why the molar heat of combustion for methanol obtained above is different from the theoretical value. (1 mk)
(e) State two factors to consider when choosing a fuel. (1 mk)
(f) Outline two disadvantages of using hydrogen as a source of fuel. (1 mk)
4. (a) Give the IUPAC names of the following organic compounds. (2 mks)
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(i) CH3 - CH, -

(ii)CH;—C=C

CH - CHs
|
CH - CHs

|
CHs

—CHs

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

A H,S04(aq) D

Step |

H,/ Pt

Soda lime >

(i) Identify AB,CandD

mks)

CH3CH;s

(ii) Explain how substance A and CH3CHs could be distinguished by burning.

mk)

(iii) Give one reason why soda lime is preferred to pure sodium hydroxide in step I.
(c) Write down the equation for the reaction between substance A and hydrogen when equal numbers of moles are used.

(d) A student found a bottle containing CH;CH,COOQO CHs.

(i) Name the process of formation of the substance above.

(i) ldentify the two substances from which the substance in (d) (i) is derived.
(e) The formulae below represents the active ingredients in a soapless detergent and in soapy detergents respectively.

H
|
CH3CHy)g =k ~(O >—sogNa* 5 CH,(CH,), COO" Na*

CH,

(i) Give one advantage and one disadvantage of using soapless detergent.

mk)

(ii) Explain briefly how the soapy detergents given above may be manufactured.

mks)

@
¢

(1 mk)

(1 mk)

(1 mKk)
(1 mKk)

(1

@

5. (a) The flow chart below outlines some of the processes involved during extraction of copper from copper pyrites. Study it
and answer the questions that follow.

l Hot air

IGas K

1*'Roasting
Chamber

o~ P
urnace CU2U'N

(i) Name gas K.

—»  Cu:S+ FeO™ Smelting CU2S

Hot air

l&mm(aoa

l Furnace furnace

Slag M

(ii) Write an equation for the reaction that takes place in the 1% roasting furnace.
(iii) Write the formula of the cation present in the slag M.
(iv) ldentify gas P.

(v) What name is given to the reaction that takes place in chamber N? Give a reason for the answer.

Gas K

(1 mk)
(1 mk)
(1 mk)
(1 mk)
(2 mks)
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(b) The copper obtained from chamber N is not pure. Draw a labeled diagram to show the set up you would use to refine the

copper by electrolysis. (3 mks)

(c) Given that the mass of copper obtained from the above extraction was 210kg, determine the percentage purity of the ore
(copper pyrites) if 810kg of it was fed to the 1% roasting furnace. (Cu = 63.5, Fe = 56, S = 32.0) (2 mks)

(d) Give 2 effects that this process could have on the environment. (2 mks)

6.  Study the scheme below and use it to answer the questions that follow:

: 3 drops of > 3 drops of | Colourless
|s 1 g > Whi L
R e T NaOHGG) LePPL - "NaOH(ag)| sohution M

Excess 3 drops of
NH; (aq) HCl(aq)

A 4 v

| White ppt P | Colourless solution N

(b)
(©)
(d)
(€)

7. a)

(a) Write the formula of:

(i) Cation in solution K (1 mk)

(i) White precipitate L (1 mk)

(iii) Colorless solution M (1 mk)

(iv) Colorless solution N (1 mk)

(v) White precipitate P (1

mk)

Write the ionic equation for the reaction for the formation of white precipitate L. (1 mk)
What property of L is illustrated in the formation of colorless solution M and N. (1 mk)
Electrical conductivity decreases when temporary hard water is heated. Explain. (2 mks)

When excess iron fillings were dissolved in dilute sulphuric (IV) acid, a pale green solution was obtained. The solution
was filtered and divided into two portions.

(i) Write an equation for the reaction (1
mk)
(ii) To the first portion aqueous ammonia was added till in excess. State observation made. (1 mk).
(iif) Write an ionic equation for the reaction in (ii) above. (1
mk)
State the Faraday*s law of electrolysis (1mk)

b) Calculate how long it would take an aqueous gold (I11) chloride cell to coat 2.5 g of gold on a bracelet using a current of

2.5 A. The half reaction has been provided for you.
(Au = 197)
(3mks)
Au®t (aq) + 3€ » Al
c) Two half-cells are connected under standard conditions to make an electrochemical cell.
The two half-cells are a copper-copper (1) ion (Cu/Cu*) and an aluminum-aluminum ion (Al/AP*). Using your the

Standard Reduction Potentials below answer. AP*ag+3e — Al -1.66V
Cu*@ag+e — Cug) +052V

(i) Write the cell representation for the cell obtained when the two half cells are connected. (2mks)
(if) ldentify the reaction that takes place at the anode and at the cathode. (2mks)
(iii) Calculate the emf for the above cell (Amk)
(iv) Write the overall balanced redox reaction for the electrochemical cell. (Amk)

d) An excess of copper solid is dropped into a solution which contains AgNOs3, Fe (NO3)s and Zn (NO 3),. Write the equations
for any reduction half-reactions that occur over time under standard conditions. (1mk)

KASSU JET

Kenya Certificate of Secondary Education

233/3

Paper 3

CHEMISTRY
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CONFIDENTIAL

Solution P (KMnOg)

Solution Q - (Oxalic acid 0.05m)
Solution R (Containing 4.99 of (NH4)2SO4 FeSO4 6H20 in 250cm? solution).
50ml measuring cylinder

5 test tubes

1 boiling tube

250ml glass beaker
Thermometer

Stopwatch

Burette

Pipette

Two conical flasks.

About 1g solid B - (ZnSQ.)
Distilled water

About 0.5g of solid L. (Oxalic acid)
Litmus papers

Metallic spatula

Means of heating

Sodium hydroxide solution
Ammonia solution

Barium nitrate solution

KASSU JOINT EVALUATION TEST - 2015
Kenya Certificate of Secondary Education
233/3

CHEMISTRY

PAPER 3

PRACTICAL

1. You are provided with:

i)
i)

Solution P of Potassium manganate (V11).
0.05M solution Q of oxalic acid.
Solution R containing 4.9g of ammonium iron (11) Sulphate, (NH4)2 SO4.FeSO4.6H,0, in 250cm?® of water.

You are required to:
Determine the rate of reaction between oxalic acid and Potassium manganate (V11).
Standardize the solution P.
PROCEDURE I:
Using a measuring cylinder, place 1 cm? of solution P into each of the five (5) test-tubes in a rack. Clean the measuring
cylinder and use it to place 19 cm? of solution Q into a boiling tube. Prepare a water bath by placing about 200 cm?® of water
into a beaker and start to heat. Place a thermometer into solution Q and place it in the warm water until it attains a temperature
of 40°C. Remove the boiling tube from the water — bath and place it in the test-tube rack. Add the first portion of solution P
immediately and at the same time start a stop watch. Record the time taken for solution P to be decolourised in table | below.
Repeat the procedure at temperatures of 50°C, 60°C, 70°C and 80°C to complete the table.

Temperature of solution Q (°C) 40 50 60 |70 |80

Time taken for decolourisation (tsecs)

1/t sect
i) Plot a graph of 1/t against temperature (X-axis). (3marks) ii)
From the graph determine the time taken for the mixture to decolourise at 65°C (3marks) iii) How

does the rate of reaction between oxalic acid and Potassium manganate (V1) vary with temperature? (1mark)
PROCEDURE I

Fill a burette with solution P. Pipette 25cm? of solution R into a conical flask and titrate the solution P against solution R until a

permanent pink colour just appears. Record your results in table 11 below and repeat the procedure to fill the table.
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Final burette reading (cm”)

Initial burette reading (cm”)

Volume of solution P used (cm°)

i) Determine the average volume of Pused.......................... cm3 (Imark)

(Show how you arrive at your answer)
ii) Calculate the concentration of solution R in moles per litre. (Fe=56, S=32, 0=16, N=14, H=1). (2marks)
iii) Find the number of moles of solution R used (1mark)
iv) Given the ionic equation for the reaction is

5Fe?*(ag) + MnO4(aq) + 8H*(agq) — >  5Fe®(aq) + Mn2*(aq) + 4H0(1);

Find the number of moles of solution P used . (Imark)

v) Determine the concentration of the Potassium manganate (V11), solution P in moles per litre. (2 marks)

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

i) Place half a Spaluta full of solid B in a clean dry test-tube and heat gently then strongly.

Observations

Inferences

(Imark)

(Lmark)

ii) Place the remaining solid B in a boiling tube and add about 5cm? of distilled water and shake well. Divide the resulting

mixture into four portions for the tests below.

Observations

Inferences

(Imark)

(Imark)

a) To the first portion add Sodium hydroxide solution dropwise until in excess.

Observations Inferences
(Imark) (Imark)
To the second portion add 2-3 drops of dilute Sulphuric
(VD) acid
Observations Inferences
(Imark) (Imark)
To the third portion add aqueous ammonia dropwise until in excess.
Observations Inferences
(Imark) (Lmark)
To the fourth portion add 2-3 drops of barium nitrate solution
Observations Inferences
(Lmark) (1mark)
b)
c)
d)

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

provide.
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a) Place half of solid L in a boiling tube and add about 5cm? of distilled water. Divide the resulting mixture into two
portions for the tests below:
i) To the first portion add 2-3 drops of acidified Potassium manganate (V11). [Solution P]

Observations Inferences
(1mark) (1mark)

To the second portion dip a piece of blue litmus paper
Observations Inferences
(Lmark) (2mark)

Place the remaining solid L in a metallic spatula and ignite it.
Observations Inferences
(Imark) (Imark)

)

b)

KASSU JOINT EXAMINATION TEST

(The Kenya Certificate of Secondary Education)
MARKING SCHEME

233/1

CHEMISTRY

Paper 1

(Theory)

1. (a) What is the importance of the shape of a conical flask? (1 mark)
The cone shape allows shaking/swirling without spilling the liquid contents of the flask 1mk

2. A mixture consists of sulphur powder and iron filings.

(i) Describe how to obtain sulphur from the mixture using methylbenzene. (3 marks) Add excess methylbenzene to
the mixture in a beaker (1 mk) and stir (Y2 mk). Filter (1 mk) to obtain sulpur as a residue (*2 mk).
(i) Is the mixture homogeneous or heterogeneous? Explain. (2 marks)

Heterogeneous (1 mk). Its components can be recognized by the naked eye or through magnifying glass (1mk)

3. Nitrogen gas can be prepared in the laboratory using a mixture of ammonium chloride solution and sodium nitrite solution.

() The reaction occurs in two steps. State the two steps in the correct order. (2 marks)
Ammonium chloride reacts with sodium nitritre to form ammonium nitrite (1 mk) and sodium choride. Ammonium
nitrite then decomposes on heating to form nitrogen gas (1mk) and water.

(b) State two applications nitrogen. (1 mark)
Manufacture of ammonia (Y2 mk) by the Haber process.

As a refrigerant(¥z mk)

In electric light bulbs

4. (a) Draw structural formulae of two positional isomers with molecular formula C4Hs. (2 marks)

j TR A e
H}w L Ejl EJ If

(1mk) (Imk)

(b) Study the equation below and answer the questions that follow.
CsH14 + Cl, —» C4H13Cl + HCI
(i) State the condition under which this reaction occurs. (1 mark)
Presence of ultraviolet radiation//sunlight (1mk)
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(ii) Give the general name of this type of reaction. Substitution (1 mark) 5.
(a) Define hydration energy. (1 mark) Energy
change that occurs when one mole of gaseous ions become hydrated//form weak bonds with water molecules
(1mk)

(b) Given that: the hydration energies of Ca?* and CI- are -1891 kJ mol-and -384 kJ mol™ respectively, and that the lattice
energy of calcium chloride is +2237 kJ mol.Calculate the molar enthalpy change of solution of calcium chloride.

(3 marks)
AHsoin= Lattice energy + Hydration energy (Imk)
=+2237+(-1891)+2(-384) (1 mk)
=-422 kJ mol? (1 mk)
6. The standard electrode potentials of a metal G and iron are given below.
Fe?*(aq) + 2e _— Fe(s) -0.44V
G*(aq) + 2e _— G(s) -0.91Vv
A piece of iron is coated with metal G. If the coating is scratched, would the iron be protected from rusting? Explain.
(3 marks)
Assume metal G corrodes:
G(s) + Fe**(ag— G?*(aq) + Fe(s) (1 mk)
Ecen=-0.44 — (-0.91) (Y2 mk)
=+0.47V (Y2 mk)
Iron would be protected from rusting (2 mk) because the e.m.f. is positive (*2 mk)
7. (a)Why is the percentage of carbon(IV)oxide in the atmosphere fairly constant? (1 mark)

There is a balance between the processes that produce carbon (1V) oxide and processes that absorb it (1 mk)
(b) Calculate the volume of carbon(1V)oxide in 8,000 m? of air contained in a hall.(2 marks)
8,000 x 0.03/100 (1 mk)
=24md (1 mk)
8. State two conditions that would make the boiling point of water to be higher than 100°C.  Presence of impurities (1 mk)
At an altitude above sea-level//pressure above 1 atm (760 mmHg) (1 mk)

9. Explain the effects of the accumulation of nitrogenous compounds in water masses? (2 marks)
Enhance the growth of algae (1 mk) which deplete the amount of oxygen in water (%2 mK) causing the death of fish etc
Y mk
10. Study the table below and use it to answer the questions that follow. (The letters do not represent the actual symbols(of the)
elements).
Element Q R S T U
Atomic number 5 20 3 18 5
Atomic mass 10 40 7 40 11
(a) Select two letters that represent the same element? Give a reason. (2 marks)
Q and Uv' 1, they are isotopesv” 1
(b) Give the number of neutrons in an atom of element S. (1 mark)
7-3=4v' 1
11. Dry carbon (1) oxide gas was passed over heated lead (1) oxide.
(a) Write an equation for the reaction. (1 mark)
—2>
(b) Give one industrial application of the above reaction. (1 mark) gt?o(%gf
Extraction of metalsv” 1 through reduction of the metal oxide
(c) Name another gas that can be used in the above reaction. (1 mark) pb (s) + CO
@1

- Hydrogen v' 1

- Ammonia (any one for 1 mark)

12. (a) Proteins are obtained from amino acids monomers. Complete the equation below to show the polymer formed.
(1 mark)

(b) Name the type of polymerization shown above. (1
Condensation polymerization v' 1; Reject condensational mark)
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13. (i) With a reason, identify the mistake inthese®up above. (1
O The method of collection is wrong (¥" % mark) mark)
O Thegasis less dense than air (v %mark) hence can’t be collected by downward delivery.
(ii) What would be liquid Y? (1
Concentrated sulphuric (V1) acid (v' 1mark) mark)
(iii) Give two physical properties of hydrogen gas (1
O It’s colourless ¥ Y2mark mark)

O Odourless v'% mark

O Less dense than air.
Any two for (2 mark) each
14. Study the following equilibrium equation.

H2NCH>COOH + H,NCHCH3;COOH —+ HNCH,CONHCHCH;CO3}—+ 2H,0

—_

2X2(g) + Yz(g) D U— 2X2Y(g) OH =-197kJ/mol

(a) Suggest two ways of increasing the yield of X;Y. (1
(i) Lowering the temperature v' % mark)
(ii) Increasing pressure v’ %

(b) Draw the energy level diagram for the forward reaction. 2
marks)

r ) . .
Activation energy v’ %

2xatya v e

AH =- 197kJ/mol ¥ ¥4

A2XaY (e

SAAAARIAAN

A 4

Reaction path v ¥4

i.e. Labeling v' %
- Reactants/products v' %
-AH VY %
- Activation energy v’ %

15.
CaCO + 2HCI — CaCl +HO +cCo0
3 (aq) 2 (aq) 2 U] 2(9)
5.0g  25cm®1.0M
Moles of HCI = % V' Moles of CaCO; = % x 0.025 moles

=25
- 1000
=0.025 moles v %2

=0.0125 moles
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0.0125 moles=x x=0.125x100 v %
=1.259 Mass of CaCOs un-reacted = 5.00 — 1.25
=3.75g v %
16. (a) State Graham"s law of diffusion. (1 mark)
The rate of diffusion of a gas is inversely proportional to the square root of its density at constant temperature and
pressure v' 1mar
(o) 50cm? of Carbon (IV) Oxide diffuses through a porous plate in 15 seconds. Calculate the time taken by 75cm? of
Nitrogen (1V) Oxide to diffuse through the same plate under similar conditions. (C =12, 0 = 16, N = 14)
73cm? of CO; takes = % second v = 22.5 scdsv'%

Rmmof CO2=12+2x16=44 v % v TNO, = 22.5\/:—5 seconds v %
=23.006s
Rmmof NO2=14+2x16=46 v %
7. A
(i) Name the two ions that prevent lathering. (1 mark) student
Mg?* v' % [/ magnesium ions fetched
Ca* v ¥ // calcium ions water from
(ii) Given that the structure of soap is C17H3sCOONa. ariverina
Explain by means of ionic equations how the above ions prevent lathering. (2 marks) Iimes&')ne
2+ - 1 area. He

used it for washing and  realized that it did not lather easily.

Ca (ag) + C17H35COO (ag) —» C17H3sCOOCagp) v

Mg2+(aq) + »  C17H35CO0-(ag) C17H3sCOOM( (aq) ¥'1
18. A student burnt magnesium ribbon in a gas jar full of sulphur (IV) oxide gas.
(i) State two observations made in the gas jar. (2 marks)

O A yellow powder of sulphur was deposited v
O White solid of magnesioum oxide is formed v’
(ii) Write an equation for the reaction that took place. (1 mark)
2Mge) + SO29 ——»2MgOs +S (9 v*

19. M grammes of a radioactive isotope decayed to 5 grammes in100 days. The half life of the isotope is 25 days.
(@) What is meant by half life? (1 mark)

Time taken for a given mass of a radioactive isotope to reduce to half its original mass. v'*
(b) Calculate the initial mass M of the radioactive isotope. (2 marks)

M 25tays—— > 5 days—25tays P 5 days— P vV >
16
M=5g

16
V'l M=
80g v’ ¥

20. (i) With the aid of a well labeled diagram, show that the innermost region of a non luminous flame consist of unburnt gas.
(1% marks)

Regwon ()
Region (i) g

Piocs of

manilla paper

whita

(Y] (h)
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(ii) Highlight the steps followed when lighting a Bunsen burner. (1% marks) -
Close the air-holev’ %

- Strike a match and place it on top the chimneyv %

- Open the air-holev' %2

21.a)
O Chlorine water changes colour from yellow to colourless 1 mk
O Chlorine water decomposes to form hydrochloric acid and oxygen 1 mk
b) Write an equation to show the formation of gas A. (Lmark)
2HOCIl@g) — 2HCl@g + O2() 1 mk
c) State one use of chlorine gas. (1mark)
- Bleaching agent -Treatment of water 1 mk
22. i)ldentify: (2mark)
Solution B
Copper (11) nitrateN%mk
Gas C
Nitrogen (1V) oxideV%mk
What type of reaction is taking place in step Il (1mark)
Displacement reaction VI mk
23. a) Define solubility. (1 mark)

Is the maximum mass of solute (in grams) required to saturate 100g of water at a particular temperature \*
b) Mass of saturated solution = (42.4 — 26.2)g = 16.2gV¥%mk
Mass of dry solid Y = (30.4 — 26.2)g = 4.2gV smk
Mass of water = (16.2 — 4.2)g = 129\ %mk

4.2g of solid Y = 12g of H20

? = 100g-of H20
= (*271%%)9/100g of H:O1mk = 35g/100g of H2O\%mk

24. Water molecules are held by hydrogen bond 1mk which is stronger than weak Van der Waals forces between hydrogen
sulphide molecules 1mk

25.
a) Hardwater deposits the insoluble Ca?* and Mg?* carbonate / CaCOs(s) and MgCOs) on the pipes 1mk which prevents
lead from dissolving into the water 1mk
Soft water is in direct contact with lead and therefore dissolves the lead leading to lead poisoning Imk
26. i) Calcium Hydroxide solution absorbs Carbon (IV) oxide to form Calcium Carbonate \ 1mk
Excess carbon (1) makes the precipitate to dissolve forming colourless calcium hydrogen carbonate Imk ii)
Argonlmk
Neon
They are unreactive. 1Imk
217. g Cl
oX c
LR J .x
Al X Al
oX oX o0 X ~CI
¢l ¢l
28. a) Haematite 1mk

b) -crush the ore into powderv” %.

-Add excess dilute nitric (V) acid or sulphuric (V1) acid and warm, filter to obtain the filtrate. v'%2 To a portion of the filtrate
add aqueous sodium hydroxide or ammonia solution till in excessv” % ,formation of a green or brown ppt insoluble in excess
reagentv’ ¥ indicates Fe?* or Fe®,hence the ore contains iron.
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KASSU JET
233/2
CHEMISTRY
PAPER 2
(THEORY)
JUNE 2015
TIME: 2 HOUR2

1.

a) i) Halogens ii) lonic radius increases from D to I. this is due to the increase in number of energy levels
from D to I. iii) Reactivity reduces from D to | due to increase in atomic radius down the group which leads to a decrease
in the strength of nuclear force of attraction.
(b) (i) ElementH
2,8,7 (1 mk)
The ion of element G. (1 mk)
2,8
() 1) F- S- Sulphur
i) A molecule of sulphur is made of Packard ring of eight atoms joined together by strong covalent bonds while
a molecule of oxygen has weak van der waal forces between the molecules hence higher boiling point in
sulphur than oxygen.
iii) S) + O2(g) » SO2) iV) pH will be below 7 because sulphur (1) oxide dissolves in

water to form acidic solution of sulphurous acid .

Use the flow chart below to answer the questions that follow.

(a) Name the substances labelled: (2 mks)
X- carbon (1V) oxide
Y- calcium hydroxide

(b) Name 2 substances being recycled in the process represented by the flow chart. (2 mks)
- Ammonia gas - Water
- Carbon(lV) Oxide

(c) Name the process that takes place in: (2 mks)
S- Thermal decomposition R
— Filtration

(d) Give 2 uses of calcium chloride. (1 mk)
- Used in extraction of sodium metal
- Used as a drying agent
- Used in countries which experience very low temperatures to aid in defrosting of ice
- Used in road construction because its highly deliquescent so as to minimize dust

(e) Write equations for the reaction that take place in: (2 mks)
Q NHsg + NaCl(aqg) + COz@) + H2Og) — ¥ NHaCl (ag) + NaHCO3(aq)
(split two equations to be awarded full marks ie-1mk for each equation)

T  CaO(s) + H20q) > Ca(OH)2¢q)

(f) Using ionic equation explain how sodium carbonate can be used to soften hard water. (2mks)
Mg?* (ag) + CO? 3(aq) » MgCOs(
Ca?* (ag) + CO? 3(aq) CaCOss)
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Carbonate ions react with either Ca?*and Mg?* in hard water to form insoluble calcium carbonate and magnesium
carbonate which is precipitated out. (without equation no mark)
(g) Other than softening of hard water give 2 other uses of sodium carbonate. (1 mk) - Manufacture of glass
- Manufacture of detergents
- Manufacture of bleaches used in paper industry.(any two correct half a mark each)
Consider this group of reaction energy profiles for some different reactions (A, B, C).
(a) Which reaction(s) is: (2 mks)
(i) Exothermic — A, C ( half a mark each) (ii)
Endothermic - B
(b) Explain why the activation energy of A in diagram C is lower than the activation enrgy energy of M in the same diagram.

(1 mk)
M has a catalyst which lowers the activation energy
(© (@ Write an equation for the combustion of methanol. (1 mk)
2CH30H() + 3 02 (y) » 2COyq + 4H20(g)
ii)Calculate:
(@) Number of moles of methanol used in this experiment. (1 mk)
Mass of methanol = (85.10- 84.78) =0.32 g
Moles = 232 _ . 01 moles

32
(b) The heat change for this experiment.
100 x 4.2 x14=5880J) OR5.88 kJ
(c) The heat of combustion per mole of methanol. (1 mk)

0.01= 5.88
1=?

1x5.88 .
YR —588 Kj/mol

(d) Explain why the molar heat of combustion for methanol obtained above is different from the theoretical value.
- Heat might be lost to the surrounding
- Heat absorption by the apparatus.(half a mark each)

(e) State two factors to consider when choosing a fuel. (1 mk)
- Cost
- Heating value
- Availability
- Ease of transport and storage
- Environmental effect (half a mark for each correct factor)

(f) Outline two disadvantages of using hydrogen as a source of fuel. (1 mk)
- Not readily available
- Its explodes when ignited in air.

(a) Give the IUPAC names of the following organic compounds. (2 mks)

(M CH; - CH; - CH - CHs; 2,3- dimethylpentane
|
CH - CH3s

|
CHs

(i) CH;—C=C-CHs; But-2-yne
(b) (i) Identify (2 mks)

A- Ethene
B- Sodium carbonate
C- Sodium propanoate
D- Ethylhydrogensulphate (Formula to be awarded)

(i) Explain how substance A and CH3CHs could be distinguished by burning. (1 mk)

- Burn the two separately using non- luminous flame in which A burns in a yellow sooty flame while CH3CHs; burns in

a blue non- sooty flame.
(iii) Give one reason why soda lime is preferred to pure sodium hydroxide in step I. (1 mk)
- Pure Sodium hydroxide is highly deliquescent hence melts easily leading to attack to the glass
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(c) Write down the equation for the reaction between substance A and hydrogen when equal numbers of moles are used.
CH2CH2+ Hagg —® CHsCHs()
(d) A student found a bottle containing CH3CH,COO CHs.

(j) Name the process of formation of the substance above. (1 mk)
Esterification
(i) Identify the two substances from which the substance in (d) (i) is derived. (1 mk)
- Methanol
- Propanoic acid
(e) 1) Give one advantage and one disadvantage of using soapless detergent. (1 mk)

Advantage — it doesn™t form scum with hard water
Disadvantage- it"s a pollutant because it*s non- biodegradable ii) Explain briefly how the
soapless detergents given above may be manufactured. (2 mks)
- Mix oil with sodium hydroxide solution. Heat and stir. Add sodium chloride to salt out the soap. Filter and
wash with cold water.
5. (@i) Name gasK.
Sulphur (IV) Oxide
ii) 2CuFeSys +30(g————> CuzS) + 2 FeOgs) + 3S02(g)
iii) Write the formula of the cation present in the slag M. (1 mk)
FeZ+
(vi) Identify gas P. (1 mk)
Carbon (1V) Oxide
(vii) Redox reaction- because Cu0 is reduced to Cu while the carbon is oxidesed to carbon (IV) Oxide

(b) The copper obtained from chamber N is not pure. Draw a labeled diagram to show the set up you would use to refine
the copper by electrolysis. (3 mks)

I Pure
Copper copper
Impure copper. Copper (i)

sulphate solution

(c) Given that the mass of\éopper obtained from the above extraction was 210kg, determine the percentage purity of the ore
(copper pyrites) if 810kg of it was fed to the 1% roasting furnace. (Cu = 63.5, Fe = 56, S = 32.0) (2 mks)

CuFeSZ =183.5
183.5=63.5 810="

810x63.5 — 280. 2997 210 - 7492 %
183.5 280.29997
(d) Give 2 effects that this process could have on the environment. (2 mks)

- Acid rain due to production of sulphur (1) Oxide which leads to corrosion of iron sheets. -
leads to land degradation
6.  Study the scheme below and use it to answer the questions that fol XClow:
(a) Write the formula of:

(i) Cation in solution K (1 mKk)
AP
(if) White precipitate L (1 mKk)
Al (OH);
(iii) Colorless solution M (1 mKk)
[AL(OH)4]
(iv) Colorless solution N (1 mKk)
AICl 3
(viii)  White precipitate P
Al (OH)s (1 mk)
(b) Write the ionic equation for the reaction for the formation of white precipitate L. (1 mk)
Al 3* @)t 30Hpy)y ——mm» Al (OH)s(s)
(ci) What property of L is illustrated in the formation of colorless solution M and N. (1 mk) Amphoterism
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(d) Electrical conductivity decreases when temporary hard water is heated. Explain. (2 mks) When
hard water is heated the hydrogen carbonate decomposes to solid carbonate salts hence the ions are fixed.

(e) When excess iron fillings were dissolved in dilute sulphuric IV acid, a pale green solution was obtained. The
solution was filtered and divided into two portions.

(i)  Write an equation for the reaction (1 mk)
Feg) + H2SO4@q) »  FeSOyaq) + H2 (g
(i)  To the first portion agueous ammonia was added till in excess. State observation made. Green precipitate
insoluble in excess.
(iif)  Write an ionic equation for the reaction in (ii) above. (1 mk)
Fe2* (ag)+ ZOH'(aq) > FE(OH)z(s)
a) State the Faraday®s law of electrolysis (Amk)

The amount of substance discharged at the electrodes is directly proportional to the quantity of electricity passed.
(b) Calculate how long it would take an aqueous gold (111) chloride cell to coat 2.5 g of gold on a bracelet using a current of
2.5 A. The half reaction has been provided for you. (3mks)
(Au =197)
Au? (aq) + 36— Aus)
1F = 96500
3F= 96500 x 3 = 289500 C

289500 =197 =25
2.5 289500

=3673.86 C
197
Q=1It=3673.86=25xt t= ””(’;‘59 = 24.49 mins
c)
(i Write the cell diagram for the cell obtained when the two half cells are connected.
Al Aley  / / Cu*e /Cu g (1mK) (ii)
Identify which reaction is the anode and which is the cathode. (2mks)

Anode- Alyy —> Al % (a9 +3e
Cathode - Cu*+e —> Cug

(iii) Calculate the emf for the cel.l (1mk)
Emf= ERreduced - Eoxidised

0.52 - —-1.66 = +2.18V
(iv) Write the overall balanced redox reaction for the electrochemical cell. (Amk)

Alg+ 3Cu*ag —» Al¥* g + 3Cu ) +2.18

d) An excess of copper solid is dropped into a solution which contains AgNO3 , Fe (NO3); and Zn (NO 3)2. Write the ionic
equations for any reduction half cell-reactions that occur over time under standard conditions. (Amk)

Ag'(aq + € > Ag (5)
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KASSU JOINT EVALUATION TEST
CHEMISTRY

PAPER 3

MAKING SCHEME

1.1. - Complete table. V'overleaf for expected values
- Correct use of decimals.V?
- Accuracy. V?
- Trend of values. V*
- Correct arithmetic, I/t V!

Table |
Temp (°C) 40 50 60 70 80
Time (sec) 74 43 22 11 7
1/t (sec-1) 0.0135 0.0232 0.0455 0.0909 0.1428

i) — Correctly labeled axesV!- Overleaf for graph.
- Correct scale \*
- Correctly plotted points and curve. V!

113

1%
1

4
v
H
1

-
1

i) =

0.06V1  t=

1

0.06
=16.67 secondsV!

iii)  Rate of

reaction

increase with

increase in

temperature /

rate of reaction

almost doubles

with every

10°C rise in

temperature.\
1. — Complete table V!
- Correct use of decimals \?
- Correct arithmetic V!
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- Accuracy (Penalise if table is inverted. Accuracy with 1.0 cm3 S.V) V!

Table I

Final burette reading (cm°) 12.9

25.7

38.5

Initial burette reading (cm°) 0.0

12.9

25.8

Volume of solution P used (cm°) 12.9

12.8

12.7

i) Average titre = (12.9+12.8+12.7) cm’
3

=12.8 cm3!
ii) RFM of (NH4)2 SOu. FeSOs.6H,0 =392
~.Concentration =19.6 !
392
=0.05 mole dm=3!

iii) Moles of Rused = 0.05x25 molesv*
1000
=0.00125 moles.

1

iv) Moles of P used = =x 0.00125 molesV'

=0.00025 moles
v) 12.8cm3of P ——» 0.00025
1000cm3 of P ——  0.00025 x 1000 mole dm=3y?
12.8
=0.0195 mole dm-3v*

2.0)

a)

b)

d)

3.ai)

Total 22 marks
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Observations

Inferences

Colourless gas that condenses on cooler parts forming a
colourless liquid. 1

B contains water of crystallization / B is Hydrated. \*

4+ 1 foXo]
TSty Japtl L, 2o

Observations

Inferences

b) Dissolves forming a colourless solutionV! No coloured ions in B e.g. Fe?* ions,. Fe** ions or Cu?*
jonsV?
Observations Inferences
Forms white precipitate soluble in excess forming a | Presence of Zn?* ions, Pb2* ions or AIR* ions\!
Total 6 colourless solution. V!
marks
Observations Inferences
No precipitate forms. \* Absence of Pb%"ions / presence of Zn?*ions or AI** ions.
N
Observations Inferences

Forms white precipitate soluble in excess forming a
colourless solution. V!

Presence of Zn?* ions  \*

Observations

Inferences

White precipitate is formed. V!

Presence of SO4% ions\!

Total 12 marks

Observations Inferences

Solution is decolorizedV* N
c=C ,-cOcC
/

Observations Inferences

Paper turns pinkV? R-COOH/H *

Observations Inferences

: 1

Burns with a smoky flame. N /
c=C ,-cOcC
/ N\

MWINGI CENTRAL DISTRICT JOINT EVALUATION EXAMINATION

233/1

CHEMISTRY
PAPER 1
JULY/AUGUST 2015

1.

2.

Use the information in the table below to determine the relative atomic mass of copper.

(2 Marks)

Isotope Fractional abundance
65 0.31

29Cu

63 0.69

2 9Cu

The diagrams below represent a list of apparatus which are commonly used in a chemistry laboratory:-
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Al

(@) Give the correct order of the apparatus, using the letters only, show the correct arrangement that can be used to prepare
and investigate the nature of PH of a sample of onion solution. (2 Marks)
(b) Name one chemical substance and apparatus that is needed in the experiment. (1 Mark)

E

3. Briefly explain an industrial application of the following processes.
(@) Crystallization. (1% Marks)
(b) Fractional distillation. (1% Marks)
4. Four solutions of pH 7, 2, 8.5 and 13 respectively were each reacted with calcium turnings. Identify two solutions in which
hydrogen gas would be produced. Explain each case. (3 Marks)
5. Study the information in the table below and answer the questions that follow. (3 Marks
lon Electronic arrangement lonic radius (nm)
Na* 2.8 0.095
K* 2.8.8 0.133
Mg?* 2.8 0.065
(&) Explain why the ionic radius of K* is greater than that of Na* (1 Mark)
(b) Account for the difference in ionic radius of Mg?* and Na* (2 Marks)
6. Inan experiment, a few drops of concentrated nitric acid were added to aqueous iron (I1) sulphate in a test-tube. Excess
ammonia solution was then added to the mixture. (a) State the observations that were made when:-
(i) Concentrated nitric acid was added to aqueous iron (I1) sulphate (1 Mark)
(if) Excess ammonia was added to the mixture. (1 Mark)
(b) Write an ionic equation for the reaction which occurred in a (ii) above. (1 Mark)
7. Describe how you would prepare a dry sample of zinc carbonate in the laboratory starting with zinc chloride solid.
(3 Marks)
8. The solubility of salt Y at 60° is 40g/100g of water and 48g/100g of water at 100°C.
(i) How much salt Y would saturate 190g of water at 100°C. (1%2 Marks)
(ii) 1509 of saturated solution of Y at 100°C is cooled to 60°C. Calculate the mass of Y that crystallizes
out. (1¥2 Marks)
9. Below are the bond dissociation energies of some elements.

Bond Bond energy kjmol*
C-H 414
CI-Cl 244
C-Cl 326
H-CI 431
Calculate the enthalpy change of the reaction. (3Mrks)

CHag) + 2Cl(g) O CH2Cl2g) + 2HCl(g)

10. An oxide of carbon contains 42.8% by mass of carbon and has R.M.M. of 28. What is its molecular formula? (3 marks)
(C=12;0=16)

11. Sulphur (IV) oxide gas was bubbled into acidified potassium chromate (V1) and iron (111) sulphate solutions respectively.
Explain the observations made in each case.

(i) With potassium chromate (VI). (Lmark)

(if) With iron (111) sulphate. (Lmark)

12. A known volume of ozone diffuses through a small hole in 55 seconds; whereas the same amount of chlorine takes 67 seconds
under the same conditions.

Determine the molecular mass of ozone . (CI=35.5; O=16) (3 marks)
13. (a) Give the systematic names of the following compound: CHCH=CHCH,CHs. (1 mark)
(b) Ethane and ethene react with bromine according to the equations given below.
(i) C2He(g) + Bra) O C2HsBrgy +HBr(g) (ii)
C2Ha(g) + Brzg) O C2H4Br2 ()
Name the type of reaction that takes place in (i) and (ii) (2 Marks)

14. An organic compound with the formula C4H100 reacts with potassium metal to give hydrogen gas and a white solid.
(@) Write structural formula of the compound. (1 Mark)
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15.

17.

18.

Chemistry paper 1, 2&3
(b) To which homologous series does the compound belong? (1 Mark)
(c) Write the equation for the reaction between the compound and potassium metal. (1 Mark)
In the Haber process, the optimum yield of ammonia is obtained when a temperature of 450°C, a pressure of 200 atmospheres
and an iron catalyst are used.

N2 + 3H2(g) =———=2NHs3(g) OH =-92kJ

@ How would the yield of ammonia be affected if the temperature was raised to 600°C. (1
Mark)
(b) Explain the effect on the yield of lowering the pressure below 200 atmospheres. (1 Mark) 16. Two experiments

were carried out as follows and the volume of hydrogen gas evolved measured at intervals of 10 seconds for 100 seconds.
(i) 8cm of magnesium ribbon was added to 1M HCl(aq)

(if) 8cm of magnesium ribbon was added to 0.5M HCI(aq)

Graphs of volume of hydrogen gas evolved against time were plotted as shown below.

Volume of B
hydrogen
3
as(cm
gas(cm”) A
Time

(@) Which of the graphs was obtained for reaction (i). Explain. (2 Marks)
(b) Explain the general shape of the graphs. (1 Mark)
The following diagram represents a set-up that can be used in the laboratory to prepare and collect a sample of chlorine gas:

Concentrated

3|
Manganese
(1V) oxide
(&) No gas bubbles were produced in the above experiment. Explain the observation. (1 Mark)
(b) Complete the following equation. (1 Mark)
Clzg) + H200)O
(c) Describe the bleaching property of chlorine water (1 Mark)
Ammonia gas was passed into water as shown below.
R

Ammoni3 ‘

Gas ’
l e S P |

(&) When a red litmus paper was dropped into the resulting solution; it turned blue.

Give a reason to this observation. (1 Mark)
(b) What is the function of the funnel? (1 Mark)
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19.

20.
21,

22,

23.

24,

Chemistry paper 1, 2&3
During purification of copper by electrolysis, 1.48g of copper were deposited when a current was passed through aqueous
copper (1) sulphate for 2 % hours. Calculate the amount of current that was passed. (Cu = 63.5; IF = 96500C)
Draw a dot (.) and cross (x) diagram to show bonding in carbon (11) oxide. (2 Marks)
Write the discharge equations (half equations) for the electrode reactions when molten sodium chloride is electrolyzed using
graphite electrodes.

Anode (1 Mark)
Cathode (1 Mark)
Study the energy diagram and then answer the questions that follow.
I"ei\n
| N'
}"I':(_‘;:‘F‘ t e a2
AH;
FeClys)
(&) What does OH; and OHs represent. (2 Marks)
(b) Write down the relationship between OH1qy, OH2 and OH3 (1 Mark)

The isotope ﬁ‘ Na decays by Beta, O-emission to a stable nuclide. The half-life of the isotope is 15 hours 2.0g of i} Na is

allowed to decay. Determine the mass left after 90 hours. (3 Marks)

The diagram below shows the appearance of two pieces of paper placed in different parts of a non-luminous flame of a
Bunsen burner and removed quickly before they caught fire.

_____Bumnt region

Uniform
Unburnt region W scotch
marks

(&) What do the experiments show about the outer region of the flame? (1 Mark)

(b) From the above experiment, which part of the flame is better to use for heating? Give a reason
(2 Marks)

25. The following diagrams show the structure of two allotropes of carbon. Study them and answer the questions that follow.

- -

-

Allotropz M Allotrope N
(i) Name allotropes M and N (1 Mark )
(if) Give one use of N. (1 Mark))
(iii) Which allotrope conducts electricity? Explain. (1 Mark)

26. The formula below represents the active ingredients in a soap and a detergent respectively.

(I) CH3(CH)16 COO"Na* (1)
CH3(CH2)CHCH3CH2503’N&+
(@) Explain why (1) is suitable for washing using water from a river. (1 Mark)
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27.

28.

29.

(b) Give one advantage and one disadvantage of II. (2 Marks)
Using the following standard electrode potentials to answer the questions that follow.

Zn2*ag) + 2e°0 Zngs) E"V =-0.76 Clyg)

+2e 0 2Claq) EPV = +1.36

(a) Calculate the e.m.f of the following cell: (2 Marks)
Zn(s)/ZN2+(aq)//2Cl-(aq)/ Cl2(g)
(b) Write down the equation for the overall cell reaction. (1 Mark)
(a) Suppose 180cm3 of a 2.0M solution is diluted to 1.0dm3. What will be the concentration of the resulting solution.
(2 Marks)
(b) Why is water not used to put off oil fires? (1 Mark)

When steam was passed over heated charcoal as shown in the diagram below hydrogen and carbon (I1) oxide gases were
formed.

Charcoal

/ Carbon (11) oxide

// and hydrogen gases

(&) Write the equation for the reaction which takes place. (1 Mark)
(b) Name one use of carbon (I1) oxide gas which is also a use of hydrogen gas. (1 Mark)
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represent the actual symbols of the elements.)

A

(i) What name is given to the group of elements to which C and F belong?
(if) Which letter represents the element that is least reactive?

(iif) What type of bond is formed when B and E react? Explain
(iv) Write formula of the compound formed where elements D and oxygen gas react.
(c) Study the information in the table below and answer the questions that follow. (The letter do no represents the actual

symbols of the substance.

1. (a) The grid given below represents part of the periodic table study it and answer the questions that follow. (The letters do not

(1 Mark)
(1 Mark)
(2 Marks)
(1 Mark)

Substance Melting point °C Boiling point °C Solubility in water Density at room
temp/g/cm?
H -117 78.5 Very soluble 0.8
J -78 -33 Very soluble 0.77x1°3
K -23 77 Insoluble 1.6
K -219 -183 Slightly soluble 1.33x 103
I. (i) Which substance would dissolve in water and would be separated from the solution by fractional distillation.
(1
Mark)
(if) Which substances is a liquid at room temperature and when mixed with water two layers would be formed?
(1
Mark)
I1. Which letter represents a substance that is a gas at room temperature and which can be collected by.
(i) Over water? (1 Mark)
(ii) By downward displacement of air? Density of air at room temperature = 1.29 x 10-3 g/C (1 Mark) 2.
Study the flow chart below and answer the questions that follow.
Brine
_[ Chamber D l‘_>_—‘| Solvay Tower T Filter '~
{ Gas F Solid P
, ’ Liquid H | ;
‘ Limestone | [Lhambcr S }
T—‘ H:0 ‘ T
I 0. CO. |
E_ . - . | N.l:( 03
Chamber N —
al [denti iy ) (u( I:
(b) Identify
(i) GasF
(if) Liquid H
(iii) Solid P
(c) State one use of calcium chloride. (AMark)
(d) Give two reasons why such a plant should be cited near a river. (2 Marks)
(e) Write equations for the reactions occurring in chamber: (2 Marks)
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(i) N
(i) S
(f) Using an ionic equation, explain how sodium carbonate is used to soften hard water. (1 Mark)
(9) Explain how ammoniacal brine is formed. (1 Mark)
(h) State one use of sodium hydrogen carbonate. (1 Mark)
Use the information in the scheme below to answer the questions that follow.
- :
]
K:CryOy 4 Step 11
I e ) I % 1
Hydrogen : | Butan -1-01 Products
Slcp‘l | | _vliurn
‘ Step 111
Step IV
| CH,CH,CH=CH, |
Conc. H.S0, v ! <
+ H:0 Step VI Hy/Nickel catalyst
Step VI
| Butan -1-0 ‘ Q
l\'u
CHyCOOCH:CH,CH.CH,
(a) Name substance P (1 Mark)
(b) Give the structure and name of compound Q. (1 Mark)
(c) Write the equation for the chemical reaction in steps 11l (1 Mark)
(d) Name the reagents and conditions necessary for the reaction in
(i) Step IV (1 Mark)
Reagents (1 Mark)
(ii) Step VI
Reagents (1 Mark)
Conditions (1 Mark)
(e) What name is given to the reaction in step VII? (1 Mark)
(f) Below are two reactions showing how a long chained alkanoic acid can be converted into detegernt B.
| CHa CiH:COOH R
CH CiHsCOOH +3HL0 — > 3C 1 H3sCOOH + CiHzO+
|
CH; — C9H3sCOOH
[ 3C,7H;5COOH + 3NaOH » C 17 H3sCOONa + 3H0
i (Detergent B)
(i) Name the type of reaction in I and Il (2 Marks

In an experiment to determine the heat of combustion of Methanol, CH3;OH, a student used a set-up like the one shown in the

diagram below. Study the set-up and the data below it and answer the questions that follow.
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Thermometer

Beaker

{]
5

Methanol —_— -
Volume of water = 500cm?3
Final temperature = 27.0°C
Initial temperature of water = 20.0°C
Final mass of lamp + Methanol = 22.11g
Initial mass of lamp + Methanol = 22.98¢g
Density of water = 1.0gcm-1
(Specific heat capacity = 4.2Jg°0CY)
(@) Calculate
(i) The number of moles of Methanol used in the experiment. (1 Mark)
(C=12,0=16,H=1)
(if) The heat change in this experiment. (1 Mark)
(iii) The heat of combustion per mole of Methanol. (2 Marks)
(b) Explain why the value of the molar heat of combustion of Methanol obtained in this experiment is different from the
theoretical value. (2 Marks)
(c) On the axis below draw an energy level diagram for the combustion of the Methanol. (2 Marks)

(d) The table below gives factors which affect the rate of the reaction between Zinc and Hydrochloric acid.

(i) Complete the table to show how the factors given affect the rate of reaction between Zinc and

Hydrochloric acid. (2

Marks)
Factor Effect on the rate of reaction Explanation
Using Zinc powder instead of Zinc granules
Heating the reactants

(if) Name the catalyst that will be added to increase the rate of reaction. (1 Mark)

(iii) Write an equation between the metal and acid above. (1 Mark)
The following table shows standard electrode potentials for some half reactions EO/Volts

Cea+(ag) + e- O Ces+ag) +1.61

Fes+(ag) + e- OFe2+(aq) +0.77
loag) + 267 021" +0.54

Fe2+(aq) + 2e- O Fegs) -0.44
Zn2+(aq) +2e-0 Zn(s) -0.76
J3* +3e + 3e 0 J(s) X

Reference to the above table answer the following questions (Base on the values given) (a)
Which is the strongest reducing agent?
(b) Which substance in the table would be used to oxidize iodide to iodine?
(c) Study the cell representation below and answer the questions that follow.

KNO3

ZNne)/ZN2+(aq) 11 Fe2+ag)/Fee)

(i) Identify the anode and the cathode

Anode (1 Mark) Cathode (1 Mark)
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(i) If the two electrodes in (i) above are connected externally, what reactions will take place in each half cell?

(1
Mark)
(iii) What is the e.m.f of the cell? (1 Mark)
(iv) What is the role of KNO3? (1 Mark)
(v) Write an electrochemical equation to show what happens when a Zinc rod is dipped in a solution of iron (1) ions.

(1
Mark)
(vi) Explain what happens when KCl is used instead of KNOj3 in a case where Ph)/Pb?*(aq is one of the half cells.

(2

Marks)
KNO3
(d) If the e.m.f of the cell J/33* gy / l2aq) 21 ag) is 1.32V, calculate the value for J3* /(s (The value of x) (2 Marks)
6. Study the flow chart below on extraction of copper and answer the questions that follow.

Vegetable SO, ¢ Slag

Oil . .
(‘_‘t)ppc;l Crush | A |——» Roaster W_ — o FeO+ T' B
Ore —x | | CusS

H,0O Air

=
P —— -

Blister Cu,0 + | Heat | CuS [e——vo Air
C opper i CuyS r strongly —l_’

SO,
(@) Name the chief copper ore used for the extraction of copper. (1 Mark)
(b) The amount of copper in the copper ore is usually very small. State the method used to separate the impurities from the
ore in chamber A. (1 Mark)
(c) (i) What substance is fed into the roaster from chamber A. (1 Mark)
(i) Write an equation for the reaction that takes place in the roaster. (1 Mark)
(d) The copper obtained (blister copper) is not pure. Draw a labelled diagram to show the set-up you would use to refine the
copper by electrolysis. (2 Marks) (e) Give two side effects that this process would have on the environment. (2
Marks)
(f) Bronze is an alloy of copper and another metal.
(i) Name the other metal. (1 Mark)
(ii) Give one use of bronze. (1 Mark)
7. The solubility curves of substances X and Y are shown on the grid below. Study the curves and answer the questions that
follow.
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N

e 4
B o

"

L i 's\" |
SSRGS RS s R SRR S S e
S e s
(i) State the effects of temperature on solubility of substance Y. (1 Mark)
(ii) Calculate the molarity of substance X in a saturated solution of X at 40°C. (Relative formula mass of
X =101) Assume density of the solution is 1.0g/cm?) (2 Marks)
(iii) At what temperature do the two substances have the same solubility? (1 Mark)
(iv) Which substance is most likely to be oxygen gas? (1 Mark)
(v) If a saturated solution of substances X is cooled from 800C to 200C, determine the mass of crystals that would be
obtained. @
Marks)

8. The chart below shows some of the chemical needed for the production of ammonia gas, nitric acid and ammonia sulphate in
the industry.

| §
' |
WIS L - -
>3 530 {1 [ msom |
P — J
2

L. i -
) NH, ]
(6 |7 — —
=3 2]
i_il_F‘“ L] ¥ 3’ HuNo, |
'—2‘7 s |
(&) Name the chemical that should be in chambers 1,2,4,8 and 9. (3 Marks)
(b) State three conditions required to convert the chemical substance in chamber 3 to SO3(g) (1 %2 Marks)

(c) Write balanced equation with conditions for the reaction that produces the chemical substance in chamber 7 (2 Marks)
Explain the following with the help of equations. When concentrated sulphuric acid is added to copper turnings and the
mixture heated, a reaction takes place producing a blue solution as one of the products, when dilute sulphuric acid is
added to copper turnings there is no change even after heating.

MWINGI CENTRAL DISTRICT JOINT EVALUATION EXAMINATION
233/3
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PAPER 3

JULY/AUGUST 2015

Question 1
You are provided with:
v" Hydrochloric acid, Solution A
v" 0.2M Sodium hydroxide, Solution B
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v"0.4g of metal C

You are required to determine;
(i) Molar enthalpy change for the reaction between metal C and hydrochloric acid. (ii)
The molarity of acid A.

Procedure
Using a measuring cylinder, place 100cm? of acid A in a 250ml plastic beaker. Record its temperature as t;. Put metal C into
the beaker and stir using the thermometer. Record the highest temperature attained as temperature t, in table I below.
Table |
Final temperature t, (°C)
Final temperature t; (°C)
(a) Determine the temperature change, OT°C (1 %2 Marks)

(b) How many moles of C were used in the experiment (C = 24.0) (1 Mark)
(c) Calculate the molar enthalpy change for the reaction.

Cs) + 2H*(aq) O C?*(aq) + Ha(q) Given Q = ff)ii; where n is the no. of moles of C that reacted.
(s.h.c = 4.2]g k%, density of solution = 1g/cm?®) (2
Marks)
PROCEDURE |1

Fill the burette with solution F. Pipette 25cm? of solution B into a conical flask. Add 3 drops of phenolphthalein indicator. Run
the solution in the burette into the conical flask until the pink colour just disappears. Record your readings in the table 11 below.
Repeat the above procedure to complete the table.

TABLE Il

Final burette readings (cm®)

Initial burette readings (cm?®)

Volume of solution F used (cm®)

(d) Find the average volume of solution F used (4 Marks)
(b) Calculate
(i) The number of moles of solution B used (1 Mark)
(i) The number of moles of hydrochloric acid in solution F that reacted with 25cm3 of solution B. (1 Mark)
(iii) The number of moles of hydrochloric acid in 100cm3 of solution F. (1 Mark)
(iv) The initial number of moles of hydrochloric acid in 200cm3 of solution A. (1 Mark)
(v) The molarity of hydrochloric acid, solution A. (1 Mark)
Question 2

You are provided with:
(@) Sodium thiosulphate containing 40g/litre, solution D.
(b) 2M Hydrochloric acid, solution E.
You are required to:
Determine the rate of reaction between sodium thiosulphate and Hydrochloric acid.
Procedure:
Into a 100ml glass beaker, place 20cm?, of D. Using a pencil, Mark a cross (X) on a white paper. Place a beaker containing
solution D on the cross X. Add 20cm? of solution E into solution E into solution D and at the same time start a stop watch.
Shake the beaker and immediately place it on the cross. Observe the cross (X) through the solution (from the top) and record
the time (t) in seconds taken for the cross to be longer visible.
Repeat the procedure using the other solutions of E diluted with water as indicated in the table 111 below.

TABLE I11
Experiment 1 2 3 4 5
Volume of solution D (cm?)
Volume of solution E (cmd)
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Volume of water (cm?)

Time taken for X to disappear

1/time

(3 Marks) (a) Plot a graph of 1/time (y-axis) against volume of solution E.

(4 Marks)

(b) (i) From the graph, determine the time taken for the cross (X) to be invisible at 16.5cm3 of solution E.
(ii) If the volume of solution E in b (i) above was diluted using 3.5cm? of water, what would be the concentration of E in

the mixture in moles/litre.
Mark)
(c) Explain the shape of the graph.
Question 3

Procedure:

(1

(1 Mark)

You are provided with solid G and H. Carry out the tests and record your observation and inferences in spaces provided.
(@) Place all solid G in a clean boiling tube. Add about 10cm3 of distilled water and shake well.

Observations Inferences
(% MK) (% MK)
Divide the solution into 4 portions
(i) To the first portion add 2-3 drops of sodium hydroxide until in excess.
Observations Inferences
(1 MKk) (1 Mk)
(if) To second portion add 2-3 drops of aqueous ammonia until excess.
Observations Inferences
(1 Mk) (1 MK)
(iii) To the third portion add 3 drops of dilute hydrochloric acid, solution E.
Observations Inferences
(% MK) (% MK)
(iv) To the fourth portion, add 3 drops of Lead (ii) nitrate solution followed by dilute nitric acid.
Observations Inferences
(1 Mk) (1 Mk)
(b) 1. Using a clean metallic spatula, heat about one third of solid H in a Bunsen burner flame.
Observations Inferences
(1MK) (1 Mk)

I1. Put the remaining solid H in clean test tube. Add distilled water and shake well. Add more water to about %2 full. Divide the

solution into three portions.

(i) Determine the pH of the solution using universal indicator solution.

Observations Inferences
(1 MK) (1 MK)
(ii) To the second portion, add 2 drops of acidified Potassium Manganate (V1) solution.
Observations Inferences
(1 MK) (1 MK)
(iii) To the third portion add sodium hydrogen carbonate solid.
Observations Inferences
(1 MK) (1 MK)
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MARKING SCHEME
1. 65x0.31 v % +63x0.69v %
=63.62v'1
2. A, D, C,BandE all correct (2 Marks)
AD,CE 1mk correct answers are exclusive
AD,C } Y% mk otherwise penalize
Universal indicator v %2 / pH chart v' %2
(Alt: given solvent/filter paper)
3. (a) Extraction of salt v" % at L. Magadi by evaporating water till saturation v'1 to form crystals v" 1 //
Extraction of salt from sea water.
(b) Distillation of crude oil v % based on boiling point//liquefaction of liquid air to get nitrogen and
oxygen.
4. (i) pH7 v %t is water that reacts with calcium to form calcium hydroxide and hydrogen v" 1 //Ca is
above hydrogen in reactivity series.
(ii) pH v" % - It is acidic solution v" % from which hydrogen can be displaced by a more reactive metal
Ca.
5. (a) K" has more energy levels that Na*v" 1
(b) Both are in the same period v* %2
Na* radius is larger than Mg?* v ¥ because additional electrons in Mg?* are added to same v' %
energy level and there is increase in number of protons in the nucleus leading to more force v % of
attraction between the protons and electrons making Mg?* smaller than Na*.
6. (a) (i) The solution changes from green v 1 to brown v' 1 3 Marks (ii) A brown v 1 precipitate is
formed. }
(b) Fes+(ag) + 30H-(aq) O Fe(OH)s(s)
7. - Add distilled water to ZnCl; solid v % and shake until all solid dissolves v' %2 0 Add NaHCOz(q) v %2
or Na2COs solution to form white precipitate of ZnCOgz 0O Filter v* 1 and wash residue with a lot of
water v' % 0O Dry it between two filter papers.

8. (i) At100°C 100g water O 48g of y 190g water O ?

199 _
Ex48~/—9l.290fy~/1/z

(i) In 1509 of saturated solution at 1000C mass of y = 509
At 600C — mass of y solution =40g v 1

O Mass that crystallizes =50 — 40 = 10g v" %
Attempt to subtract v 1
9. Heat absorbed for bond breaking =4 (C — H) + 2(Cl - ClI)
=4 x 414 + 2 x 244 = 1656 + 488 = 2144KJ
Heat evolved for bond formation = 2(C-H) + 2(C — CI) + 2(H - Cl)
= 2(-414) + 2 (-326) 2 (-431)
= (-828) + (-652) + (-862)
H=-2342
OH= 2144 — 2342 = -198KJ
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10.C (@)
42.8 57.2
12 16
428 32
12

16 v %
3.567 5575 /1
3.567 3.567
1

1.002
EFC Ov %
MF = (EF)n
nQ RMM _ 28

REF 28

n=1v
MF =COVv ¥

11. (i) Orange potassium dichromate turns green v" % due to reduction process v" %2 // SO is a reducing
agent where it reduces chromate (V1) ions to chromium (111) ions.
(if) Brown v" % iron (111) sulphate solution turns green v" % due to reduction of
Fes+(ag) to Fe2+(ag)

lZ'E: @\/1/2
67 \/ 71
0.8209 = ’@\/1/2
71

MO3; =71 X 0.6739 v %
=47.85Vv ¥
13. (@) Pent2 —ene v' 1
(b) (i) Substitution v’
(i) Addition v/
14. (a)

(a)

H H ll{ T

I l |

H-—C—C—C*C*OH vl

| | l l
¥ H

. " . Bonds should not be joined to symbols

Bonds should not be joined to symbols
(b) Alcohol v' 1 //Alkanols
(c) CaH100q) + Kgs) a C4HoOK () + Hz(g) v' 1
15. (a) Yield decreases v" % reaction is exothermic v % therefore it favoured by low temperatures.
(b) Yield decreases v" ¥ since the process is favoured by v* % high pressure due to Boyle®s law.
16. (a) B v' 1 - Acid had higher concentration v' 1

(b) The reaction rate is initially high v" 1 because of high concentration but decreases steadily as
concentration also decreases.

17. (a) Heat is necessary *REJECT high temperature ACCEPT, BOIL or if implied 1mk - MnO3 is a weak
oxidizing agent
(b) Cl20() + H20)O  2HOCl @) C.A.O 1Imk
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(c) Chlorine water contain HOCl(ag)/ OCl (aq) v* %2

- Which donates oxygen atom to the dye oxidizes/bleaches (accept) v'2

18. (@) Ammonia dissolves v" ¥ in water to form ammonia solution which is basic v' % (b) Increase surface

area to avoid sucking back of the gas. v' 1

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

Equation for deposition of Cu

Cu”' g +2e OCugy

63.5g of Cu(s) require (2 x 96500) C = 193000C v %
1.48g of Cu require O ?C

(g x 193000)(:

=4498.2C v' 1

Q=1t

4498.2C =1 x(150 x 60)S v" %2

4498.2C = 90001
4498.2_

9000
= 0.4998 ampheres O 0.5 amps v" ¥
AtomicNo.C=6024 O0=8026
v2CO
Anode equation
2Cl-qy O Cl2g) + 2e- v'1
Cathode equation
2Na*g +2e O 2Nag) v
(a) O H; — Molar enthalpy of formation of iron (I1) chloride v'1
0 Hs — Molar enthalpy of formation of iron (111) chloride v'1
(b) OHs= OH;+OH, v
0

Noofth=2=¢
15

6
Remaining Fraction = G) = é

Mass left = 5_14 x 2 = 0.03125g

(@) Itisvery hot. v 1
(b) The upper v 1 part. Because all the gases undergo complete v'1 combustion v'1

(i) N — Diamond v 1 M — Graphite v' 1
(i) Uses of N
- As drilling bits
- As jewellery
(Any other correct)

(iii) M v ¥ - Existence of delocalized electrons v* %
(i) River water contains Ca?*(aq) and /Mg?* ) v* %2 which react with soap to form scum v* %
(if) Advantage

Forms lather quickly with water v 1

Disadvantage

It“s non-biodegradable v* % therefore causes environment pollution e.g. froth in sewage plants. v' %

(a) Ecell = Ered — Eoxidised
=+1.36- (-0.76) v' 1
=+2.12V v' 1 (Reject if sign is missing)
(a) Mi1Vi= MoV, M =2
V1 =180cm?
V, =1000

_ 2+180

5
- 1000

=0.36M
1dm® = 1000cm?® =1 Litre

OConcentration of new solution = 0.36M v" %
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(b) Oil is less dense than water; therefore would float on v % the water and burning would continue v %
29. (a) Ce + H20¢9 O CO( + Ha(g)
Correct balanced equation with state symbols (1 Mark)
(b) Reducing property v' 1 Mark
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MWINGI CENTRAL DISTRICT JOINT EXAMINATION 2015
233/2

CHEMISTRY

PP2

MARKING SCHEME

1. (a) (i) Alkaline earth metals
v (1mk)
(i) A v (1mk)

(iii) Covalent v (1mk) — they share electrons while bonding so as to attain noble gas configuration or

WTTE v (1mk)
(iv) D203 v (1mk)
(v) Immediately before E v' (1mk)
(b) () H v (1mk)
(i) K v (1mk)
(ii)) I. v/ (AmK) 1. J v (1mk)
2. (a) (i) Carbon (1V) oxide (ii)
Ammonium Chloride
(iii) Sodium hydrogen carbonate
(b) — Extraction of metals e.g aluminium
- Drying of gases
(c) —Water is required as a reactant
- For cooling the solvary tower because the reaction is exothermic
(d) (i) Ca(OH)2(ag) + NH4ClaqOCaClg) + 2NH3(g) + H20()
(i) 2NaHCO3(s) + CO32-(ag) O CaCOsys)
(e) Caz+(ag) + CO32-ag) CaCOs(s)
(f) By dissolving ammonia gas in brine
(9) Making baking powder
(a) Butanoic acid
(b) Butane
(c) CH3CH2CH20OH+60.0 4CO2() + 5H.0
(d) Reagent: Ethanoic acid
Condition: Conc. Sulphuric acid and heating
(e) Esterification
(H (1) 1. Hydrolysis
I1. Saponification
4. (a) (i) Mass of methanol burnt =22.98 — 22.11g = 0.87 v'v/
R.F.M of methanol CHsOH=12+3+16+1 =32 32g
of CH3OH makes 1 mole

0 0.87g will make % x 0.87 v = 0.027187 0 0.0272

(i) Heat change = mcOT

=20 42X T VYV
1000

(iii) 1 0.027187 gives 14.7K]j
O01mole=_'*7 x1 v 540.6995 O 540.7kJmol*

0.027187
(b) — The experiment error caused by apparatus i.e. thermometer, weigh balance

- Heat loss that was not accounted for
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(©)
3
CH30H(q) + H20¢s)
Energy~’ gH=-540.7KJmol-1v
Ca(g) + 2H20¢v (2 Marks)
) Reactionv’ !
(d) (i)

Effect on the rate of reaction | Explanation

Zinc powder | Faster reaction v/ Increased powdered Zinc results in faster v/
rate of reaction because of increased surface
areav’, higher collision effect.

Heating Faster reaction v/ Increases kinetic v* energy resulting in more
collision effect after proper orientation

(ii) Copper (1) Sulphate crystals v/
(Imk) (iii) Zn + 2HCl(ag) O ZNnCl(ag) +
Hag) v (1mKk)
5. (@) Zn v (1mk)
(b) Ce* and Fe**v'(1mk)
(¢) (i) Anode Fe (1mk)
Cathode Zn (1mk)
(i) Zng) O Zn** (aq) + 2ev/(1MK)
Fe*(aq) + 2e O Fe) v/ (1mK)
(iii) Em.f=0.76 — 0.4 = 0.32V v'(1mk)
(iv) Complete the circuit/Balance the ions in the two half cells v (1mk)
(V) Zng) + Fe?* g O Fe(s) + Zn*(aq) E = +0.32V v/ (1mK)
(vi) Reaction will not take place at the electrodes v'(1mk)
- Lead (1) oxide which is insoluble will be formed and hinder the flow of charges in the salt bridge v'(1mk)
(d) J/P* g =1.32—0.54 = 0.78V v/ (1mk)

0 J% g/ Jis) = - 0.78V v/ (1mK)
6. (a) Copper pyrite (CuFeS;) v'(1mk)
(b) Froth — Floatation v'(1mk)
(c) (i) CuFeS; v'(1mk)
(i) 2CuFeSz(s) + 702(g) O Cu2S(s) + 2FeOgs) + 3S04(1) v/ (1mk)
(d)
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Anode _/Battery (Blister Cathode (pure copper)
copper) Copper (I1) Sulphate
solution
(e) - Produces SO; that causes acid rain
- Mining copper S Z from the ground may led to gapping holes being left in

ground (2 Marks)

(F (i) Zinc v' 1 Mark
(i) Used in making v" 1 Mark
- Domestic utensils

- Condenser tube
- Sheets and cartridge
7. (@) (i) Solubility of substances Y decreases with increase in temperature v 1 Mark (ii) Mass
per 100g water at 40°C = 20g v" ¥ Mark
Moles 2%

Molarity = % X % v'1 Mark = 1.980M v ¥ Mark

(iii) 58°Cv" 1 Mark Acc ans within 0 0.5°C
(iv) Y v 1 Mark
(v) Solubility at 80°C = 60g v" % Mark
Solubility at 20°C = 10g v ¥ Mark
Mass of crystals (60 — 10) 50gv” 1 Mark
8. (a) 1— Sulphur/Oxygen v % Mark (if 1%t oxygen 2" Sulphur)
2. Sulphur/Oxygen v" %2 Mark
4. Oleum Y% Mark
6 — Nitrogen %2 Mark
9 — Ammonium Sulphate % Mark
8 — Nitrogen (1V) Oxide ¥ Mark
(b) — Temperature 450 — 500°C %2 Mark
- Pressure of about 2 — 3 atoms % Mark
- Catalyst — Vanadium (V) oxide (V20s)

0
Platinum catalyst/900 C

(c) NHs) + 502() » 4ANO(g) + 6H20()

(d) Conc. H2SOq4 acts as a oxidizing agent ¥2 Mark, but dil. H2SOg is not instead reaction will proceed for a
shorter time and stops % Mark due to formation of an insoluble sulphate which stops further reaction
Y2 Mark

MWINGI CENTRAL DISTRICT JOINT EXAMINATION

233/3

CHEMISTRY

PAPER 3 MARKING

SCHEME

1.
Final temperature t; (°C) Tt
Final temperature t; (°C) SV

A-Soft Education Consultants Page | 216



Chemistry paper 1, 2&3
CTv%
Dp v % (Accept whole numbers)
AV ¥ (Teachers initial temperature ) 02
(a) OT = Final temperature — Initial temperature
=29.0-26.0=3.0v %
(b) Z7=0.001667 moles

Computation v" %
Answer v' %
(c) m=100cm® x 1g/cm® = 100g v ¥

Q _ 100 x 4.2 x Ans(a) NEY
= —— 2
1000

= Ans KJmol1v' ¥
NB: Penalise 1 mk for wrong units.

TABLE 11
I I 1l
Final burette readings (cm?®) 220 22.0 220
Initial burette readings (cm?) 0.0 0.0 0.0
Volume of solution F used (cm®) 22.0 22.0 22.0

Complete table — 1mk

Conditions

3 readings (consistent) —1 1

or consistent reading — 0

2 in consistent readings — 0

Penalties

v" Wrong Arithmetic

v Inverted table

v" Unrealistic readings

NB: For each penalize upto a maximum of %2 mk

Decimal point- 1 mk

v Accept either 1 or 2 d.p used consistently otherwise penalize fully.
v If two d.p used 2" d.p must be either be ,,0° or ,,5)

v Accept inconsistency of 0 i.e 0.0 or 0.00 or 0.000

Accuracy — 1mk

v' Compare any one of students readings with the school titre value
v/ 1fatleast 1 reading with 0 0.1v

v' If within 00.2 v' %
v

If not within 0 0.2 v 0
Principles of averaging

(d) 22.U+22'.U+22.00 _ ‘/22(:1113 ‘/1/2
Conditions
If within Imk
If none within 0 mk

If consistent value average — 0 mk

Correct working, wrong answer — % mk

Not working, correct answer — % mk

If wrong arithmetic, penalize — % mk

Final answer 1mk

Compare the average value with the teachers average value.

v If within 0 0.1 — 1mk

v If not with O 0.1 — Omk Total marks 5 mks
(b) (i) the no. of moles of B v computation ¥2 mk
25x0.2_

=0.005 v Ans %
000

(ii) the no. of moles of acid in F
Mole ratio = 1:1 v" mole ratio %
(iii) moles of acid in 100cm?® of F
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100x0.005- 0266 moles v' computation ¥ mk
18.8

v  Ans %
(iv) Initial no. of moles = moles reacted with solid C+ moles reacted with NaOH
=(0.0167 x 2) v + 0.02666 v' computation %> mk
= (0.0333 + 0.02666) moles per 1000cm?® v" Ans ¥
=0.06015 moles v" Ans
% mk (v) Molarity of A

w =0.6015¥ computation % mk

=0.602M v" Ans ¥

2. TABLE Il

Experiment 1 2 3 4 5
Volume of solution D (cm?) 40 20 20 20 20
Volume of solution E (cmd) 20 175 15.0 12.5 10
Volume of water (cmd) 0 25 5 7.5 10
Time taken for X to disappear 17 25 32 39 46

1 (sec— 1) 0.0588 | 0.040 | 0.0312 0.0256 | 0.0217

v/ Complete

O Reject readings in minutes.

O Filled table and correct computation.
v" Decimal table 1 mk

O Accept % to 4™ d.p moles divided fully

O Reject L in fraction
t
v Accuracy 1mk
O Tied to school values 1% reading at 0 cm? of water O 2 sec.
v Trend 1mk
0 Increase in time continuously.

(a) GRAPH (See graph paper)

v’ Plotting 1mk

- 5 correct plot 1mk

- 5 plotted, 4 correct plots — % mk

- 5 plotted, 1 -3 wrong plots — 0 mk

v’ Scale %2 mk

v Labelling %

v Straight line (Line of best fit) 1mk
(b) (i) %: 3.75 x 102 sec

=1t=26.67 secs
Accept O -2
(,, ,.,)Ccv=CV
2x16.5=C
2Xx 20
C, :% v'=1.5M v Computation v" %
Ans v %

(c) The graph is a straight line. This indicates that the rate of reaction is directly proportional to the concentration of the acid
solution Ev* (1mk)
OR (words to the relationship of diluting, decrease in the time, increase in reciprocal)

| Observations | Inferences
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(a) Solid dissolves to form a colourless solution Soluble salt (Y2 Mk)
(% MKk)

(i) White precipitate v % soluble in excess v' % AP, Pb?*, Zn?* v present
(3ions — 1mk, 2 ions — % mk, 1 ion — 0 mk
Penalize full for contradictory ion)

(if) White precipitate v % insoluble in excess v % Al¥*, Pb? present (2 ions — 1mk. 1 ion % mk)
(iii) No white precipitatev” ¥ AR* confirmed v Or Pb?* absent.
Reject if not mentioned in a (i) and (ii) above
(iv) White precipitate, % insoluble in dilute nitric acid. S04%, Cl- v/ Two mentioned — 1mk
One mentioned — %2 mk
(b) 1. (i) Solid melts. v" ¥ burns with yellow C=C,COC-Present 2 group — 1
smoky/sooty/luminous flame v %2 v 1 group — %
Il.(N)PH=4-6v1 Presence of R — COOH/H* v' %

(ii) Purple KMnO4 decolorizes v/

= oc-2 -1
(iii) Effervescence/hissing sound. v' % ¢=C,COC-2group

v 1 group — %
Acidic substance/R — COOH/H+ v
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WESTLANDS DISTRICT JOINT EXAMINATION 2015
233/1

CHEMISTRY

THEORY

PAPER 1

2 HOURS

Answer all Questions
1. a) The diagram below represents a paper chromatogram of pure W, X and Y. A mixture K contains W and Y only. Indicate

on the diagram the chromatogram of K. (2
marks)
- .. -
— e —
— ————— S— /Cﬂgl
—— % TR
w X Y ® _J
b) Show the solvent front. (1
mark)
2. Ammonia is produced in large scale by Haber process.
i)  Write an equation for the formation of ammonia gas. (1 mark)
ii)  State two optimum conditions for obtaining a high yield of ammonia in the process. (2 marks)
3. The table below gives elements represented by letters which are not the actual symbols.
Element 0] V w X Y z
Atomic No. 8 12 13 15 17 20
i)  Select an element that can form divalent anion. (1 mark) i)
What is the structure of the oxide of W? (1 mark)

4. A compound has an empirical formula C3HeO and relative formula mass of 116.
a) Determine its molecular formula.

(H=1.0, C=12.0, 0=16.0) (2 marks)
b) Calculate the percentage composition of carbon by mass in the compound. (1 mark)
5. In the laboratory, hydrogen sulphide gas is prepared by action of dilute hydrocholoc acid on metal sulphides.
a) Name the metal sulphide that can be used in preparing the gas. (1 mark)
b)  Write down the equation for the reaction in (a) above. (1 mark)
¢) Give one chemical test for hydrogen sulphide gas. (1 mark)
6. The table below gives the solubilities of Potassium Bromide and Potassium Sulphate at 0% at 40°c.

Substance Solubility/100g water

Potassium Bromide 55 75

Potassium Sulphate 10 12

When aqueous mixture containing 60g of KBr and 7g of K;SO4in 100g water at 80°C was cooled to 0°C, some
crystals were formed:
i) Identify the crystals. (1 mark) ii) Determine the mass of the crystals formed. (1 mark) c) Name the method used
to obtain the crystals. (1 mark)
7. The diagram below shows an experimental set up for preparing Carbon (I1) oxide. Study it and answer the questions that
follow.

Chatcoal

|
G d _ﬂ_cﬁén . 2=,

T -

e i
Cambusbon tube Heat

-
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a) ldentify gas Q. (1 mark)
b)  State the reason why Carbon (1) Oxide is collected in the manner illustrated. (1 mark)
c) Describe a simple test that can be used to distinguish between Carbon (I1) Oxide and Carbon (V) Oxide. (1 mark)
8. a) Phosphorous is situated immediately below nitrogen in the periodic table. Give two physical differences between the two

elements. @
marks)
b) Write the chemical symbols of Boron and Silver. (2
marks)
9. Swimming pools are neutralized by adding calcium hypochlorite, Ca(OCl), or Sodium hypochlorite, NaOCI. The equilibrium
involved is

OCl-ag) + H20y <——— HOClI(ag) +OH-(aq)

The species that is best at destroying bacteria and resisting decomposition by sunlight in HOCI. Explain any two
reaction conditions that will favour formation of HOCl agy (2 marks)
10.Dry hydrogen chloride gas was passed over heated iron wood as shown below.

/ Imon wool Va
/ vy
7 )}
Dry HClg —TL‘J‘ / ‘_l—f/
I e VN
Ada
111
Heat
a) State the observation made in the combustion tube at the end of the experiment. (1 mark)
b) Write an equation for the reaction that gave the blue flame. (1 mark)
11. Some crystals of sugar cane were placed in a test-tube and a few drops of concentrated sulphuric (V1) acid added to it.
i) State what was observed. (1 mark)

ii) What name is given to the property of concentrated sulphuric (V1) acid in (i) above. (1 mark) iii) Write an equation for
the reaction between glucose, C¢H120s and HoSOugy. (1 mark)
12. 4.333g of element Q, valency 2, reacts completely with 2.14dm? of chlorine gas at s.t.p (Molar gas volume at s.p=22.4dm?)

i) Write a balanced equation for the reaction that occurs. (1 mark) ii) Find the relative atomic mass of Q. (2 marks)

13. a) Define the term ,half-life”. (1 mark)
b) W grams of a radioisotope take 100 days to decay to 20g. If the half-life of the element is 25 days, calculate the initial
mass W of the radioisotope. (2 marks)

14. The equation for the reaction between hydrogen and bromine is:

Hoi) + Brag) —— > 2HBr(y)
Given the following bond energies

Bond Energy (kJ)
H-H +435
Br-Br +224
H-Br +336
Calculate the energy change for the above reaction. (2 marks)

15. Study the diagram below and use it to answer the questions that follow.

Charcoal
N A
Air —> ‘ = 5
| ‘ ]
|
A Rring o
T | X~ 'H,f/ Bring saturated with ammania
Heat Moy ol § B
(V8 | Td
’r'reezmg m,xzu'e\a:fssi;i:’_‘l <Zé
;<3f{é?.{¢‘<?5¢ga
a)  Write two equations for the reactions taking place in the apparatus labeled X. (2
marks)
b)  Name one of the salts formed at the end of the reaction. How can the salt be obtained from the mixture? 2
marks)
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16. 3.22 of hydrated sodium sulphate, Na,SO.,XH,O were heated to a constant mass of 1.42g. Determine the value of X in the

formula. (Na=23.0, S=32.0, 0=16.0, H=1.0) (3 marks)
17. Describe how a mixture of sodium carbonate and lead (1) carbonate can be separated. (3 marks)
18. Giving reasons, identify the acid and bases in both forward and backward reactions in the equation below.

NHe+eg + HOy ~ NHaaq) +HaOx )

19. The scheme below shows some reaction sequence starting with solid M.

H,S0

Solid M S » Solution'N | + Gas which burns with
POp sound
few drops of
NH&am
Excess v
Colouriess Solution Q White ppt
NHM3(aq)
i)  Name solid M. (1 mark)
ii) Write the formula of complex ion present in solution Q. (1 mark)
iii) Write ionic equation of reaction between barium nitrate and solution N. (1 mark)
20. Describe an experimental procedure that can be sued to extract oil from nut seeds. (3 marks)

21. The set up below can be used to prepare oxygen gas. Study it and answer the questions that follow.

Oxygen gas

-_— Gas jar

Water
Beehive shelf

XXXXX XX XX

Sodium peroxide
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a) Identify X. (1
mark)
b) What property of oxygen makes it possible for it to be collected as shown above set-up? (1 mark)
c) Write a chemical equation for taking place in the round-bottomed flask. (1
mark) 22. a) Name two ores from which copper is extracted. (2
marks)
b) During an extraction of copper metal, the ore is subjected to froth floatation. Give a reason why this process is
necessary. (1 mark) c) Name one alloy of copper and state its use.
Alloy (1
mark)
Use (1
mark)

23. By using aqueous sodium chloride, describe how a student can distinguish calcium ions from lead ions. (2 marks)
24. The table below shows the test carried out on a sample of water and the results obtained.

Sample Tests Observation
A Addition of sodium hydroxide solution in excess White precipitate which dissolves
B Addition of excess ammonia White precipitate
C Addition of HNOj3 then Barium chloride White precipitate
a) ldentify the anion in water. (1 mark)
b) Write the ionic equation for the reaction in C. (1 mark)
c) Write the formula for the complex ion in A. (1 mark)

25. Study the diagram below and use it to answer the questions that follow.

HCl

Sl o

¥ )
HCI HOI
HCI HCI
\ M 34
< Stoon |!’l H*' ¢
'~ BT i
\ J

a) Identify the solvent used in Step | and Step II.

b) Spatula —endful of sodium hydrogen carbonate was poured into solution B. What observations were made? Explain.

(2 marks)
26. Study the diagram below and use it to answer the questions that follow.
_?L M
| JN
e ﬁ
l =
Th
Sheet of paper nics fead
Aluminium foil
Name the radiations: M,N,O
27.Graphite is one of the allotropes of Carbon.
a) Name one other element which exhibits allotropy. (1 mark)
b) Explain why graphite is used in making of pencil leads. (1 mark)
¢) Diamond is the hardest known substance by man. Name one use of diamond. (1 mark)
28. a) A dry red litmus paper was dropped onto a gas jar of dry chlorine gas.
i) State the observation made. (1 mark) ii)
Explain your observations for (i) above. (1 mark) b) Write an

equation for bleaching of a dye by use of chloric Il) acid. (1 mark)
29. A solution was made by dissolving 8.2g of calcium nitrate to give 2 litres of solution. (Ca=40.0, N=14.0, 0=16.0)
Determine the concentration of nitrate ion in moles per litre. (3 marks)
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WESTLANDS DISTRICT JOINT EXAMINATION 2015
233/2

CHEMISTRY

THEORY

PAPER 2

2 HOURS

Answer all Questions

1. The grid below represents part of the periodic table. Study it and answer the questions that follow. The letters do not represent

the actual symbols of the elements.

Vv A
B = G 2z N E
W | J T L H C
D K M
Y

(a) What name is given to the family to which:

i) Element E, H and M belong?

Elements F, J and K belong?

(b) Write the chemical formula of the;

(c) Name the type of bond and structure formed between reactions of: i) Dand N

Bond
Structure
mark) ii) Tand H
Bond
Structure
mark)
(d) 1) lonic radius of element E is bigger than its atomic radius. Explain.
point than the oxide of L. Explain. (2 marks)

(1 mark) ii)
(1 mark)

(1 mark)
(1

(1 mark)
(1

(2 marks) ii) The oxide of G has a lower melting
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iii) Explain in terms of bonding and structure the following observation. There is an increase in melting and boiling points
fromWtoT. (1 mark)

(e) Using dot (.0) and cross (x) diagram show bonding in ZV*,. (2 marks)
2. The flow chart summarizes a series of chemical reaction of sodium and its compounds.
Conc H2S0s4 i

Reaction 2

Sodium chioride s J

Hydrogen chionde (g)

| Sodium chionde ag)

| O ]

o) e B 3
& o
Ammonia g | Soiid B Sodium hydroxide
Heat Solution A
~ A
9\950\::5‘3\6,. J COz
Toe r Y = s
Sodium |s; . Sodium carbonate Sodium hydrogen carbonate
(a) Which of the chemicals in the flowchart is used,;
i) To make soap. (1 mark) ii) In the manufacture of glass (1 mark) iii) For deicing roads (1 mark) iv) In
cake-baking (1 mark)
(b) Briefly describe what would be observed in reaction 1 in the flow chart. (3 marks)
(c) Name (i) solution A. (1 mark) ii)
Write a balanced chemical equation for the reaction between solution A and sodium carbonate. (2 marks)
iii) What type of reaction takes place between solution A and sodium hydroxide solution. (1 mark)
(d) Identify; Solid B (%2 mark)
Solid C (%2 mark)

3. The flow chart below shows some chemical reactions.

|cmc&_}-—-——» CH3COOK
Com L CHaCH2C00H ————— Koz
pound X (e 1 CHaCHz20H '—-——O-E
Braie

g

Step 11 D

[c]e Clxe) —]{ chHa=ch: Ha E

+CH2-CH2~;
A ¥
a) Write the name and formula of the organic compounds;
i) Name Formula (1 mark) ii) C
Name Formula (1 mark) iii) B

Name Formula (1 mark)
a) Write the name of the process that leads to the formation of substance (s).
D
(1 mark)
A (1 mark)
C
1 mark
b) Give one necessary condition for the formation of compound X. (1 mark)
c) If the relative molecular mass of compound A is 84,000 units, determine the value of n. (C=12, 0=1.0)
d) Write an equation for the reaction leading to the formation of substance E. (1 mark)
e) State and explain the observation made when substances ,,B* and C2H4 are burnt in excess air. (2marks) 4.
The flow chart represents preparation and properties of oxygen gas. Study it and answer the questions that follow.
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L Gas D tums purpie Potassium manganate (VII} colourless |

Heat | Yellow Salid A
Soli
Ditute Sulphuric acid
Light Blue Sclution C ]
Procass P | Barium () nitrate
| Solicd Q < Solution M |
i) Identify the following substances. (2 marks) a) Solid A
b) GasD
¢) SolidQ
d) Solution M
ii) Write a chemical equation for the reaction in step I. (1 mark)

iii) Write the chemical equations for the formation of the following compounds. (3 marks) a) Solid G
b) GasD
¢) Lightblue solution C

iv) State the confirmation test for oxygen gas. (1 mark) v)

Write the ionic equation for reaction taking place in process P. (1 mark)

vi) State one industrial use of oxygen. (1 mark)

5. The diagram below shows a set-up that was used to determine the molar heat of combustion of methanol.
Thermometr

Meatal calanmetar

~
Cl

= ) S ‘ | morovised snirll lamo
J-’aug'ﬂ Snleld_—#| 2 ! NProvisesd 5§ 1la
|| N\ i
, k7 - Methanai

During the experiment, the information below was recorded.
Volume of water=300cm?

Initial volume of water =24°C

Final temperature of water=47.5°C

Mass of methanol+lamp before burning=142.8g

Mass of methanol+lamp after burning=141.8g

Calculate the;

a) Heat evolved (2 marks)
(Density of water=1g/cm?, specific heat capacity of water=4.251/g/k)

b) Molar heat of combustion of methanol. (3 marks)
(Mass of methanol=32g)

c) i) Write the thermo chemical equation for the combustion of methanol. (1 mark)
ii) Draw an energy level diagram for the reaction in c (i) above. (2 marks)
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[
»

d) The value of molar heat of combustion of methanol in (b) above obtained is less than the theoretical value. State two sources
of error in this experiment. (2 marks)

e) Study the energy cycle diagram below and answer the questions that follow.

' AH1
B > Na*ig: + Cl'g)
AH:z AHz
NaCI-.'aq)
i) What does OH; and OH; represent? (2 marks)
OH: OHzii) Show the relationship between OH,000H,0and OHs. (1 mark)
6. Use the standard electrode potential given below to answer the questions that follow.
E? (volts)
Ao(agt2e —> Agy -2.90
Ba@gt 2 —» B -2.38
Coaq)t+ 26 —» Cy 0.00
D2+(aq)+ 26' —> D(s) +034
Yo Fyg)te- > F +2.87
a) i) Which element is likely to be hydrogen? Give a reason for your answer. (2 marks)
ii) What is the E° value of the strongest reducing agent? (2 marks)
iii) In the space provided, draw a labeled diagram of electrochemical cell that would be obtained when the half-cells of
elements B and D are combined. (2 marks)
iv) Calculate the E° value of the electrochemical cell constructed in (iii) above. (1 mark)

b) During the electrolysis of aqueous copper (1) sulphate using copper electrodes, a current of 0.2A was passed through the
cell for 5 hours.

i)  Write an ionic equation for the reaction that took place at the anode. (1 mark)
ii) Determine the change in mass of the anode which occurred as a result of the electrolysis process. (Cu=63.5, IF=96,500C)
(2 marks)
7. a) Inthe Harbour process, ammonia is produced by the reaction between hydrogen and nitrogen according to the equation.
Na@)+3H2e) > 2NHs(g) OH=-ve
Explain how the following would affect the yield of ammonia.
i) Increase in temperature. (1 %2 marks) ii) Increase in pressure. (1 %2 marks)

b) The set up below was used by a student to pass dry ammonia gas over heated copper (I1) oxide.

i) Give two observations made in the combustion tube M. (1 mark) ii)
Name a suitable drying agent. (1 mark)

c) In the experiment the student passed dry ammonia over 477g of copper (I1) oxide until the reaction was complete.

i) Write an equation for the reaction that took place. (1 mark) ii)
What property of ammonia is shown by the experiment? (1 mark) iii)
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Calculate the mass of the copper produced. (Cu=63.5, O=16) (2 marks) iv)
Calculate the volume of the gas produced at s.t.p. (2 marks)

d)
e)

(Molar gas volume at s.t.p 22.4dm?d)
Name one another gas that has this property shown by ammonia. (1 mark)
Name the catalyst used in preparation of ammonia and state how it can be made more effective. (1 mark)

WESTLANDS DISTRICT JOINT EXAMINATION 2015
233/3

CHEMISTRY

THEORY

PAPER 3

2 HOURS

You are provided with:
Solution E, 0.99M hydrochloric acid
Solution F containing 15.3g per litre of a basic compound G2X, 10H,0
You are required to
Place solution E in a burette.
Pipette 25cm3 of solution F into a 250cm3 conical flask. Add two drops of methyl orange indicator and titrate. Record your
results in the table below. Repeat the procedure two more tiems and complete table 1.
(i) Table |

Final burette reading, (cm?)
Initial burette reading, (cmq)
Volume of solution E used, (cm?®)

ii) What is the average volume of solution E? (1 mark)
b) Given that one mole of F reacts with 2 moles of E, calculate the
i) Number of moles of the basic compound, G2X, 10H,0 in the volume of solution F used. (2

marks) ii) Concentration of solution F in the moles per litre. (2
marks) iii) Relative formula mass of the basic compound G2X, 10H,0 . (2
marks) iv) Relative atomic mass of G. (Relating formula mass of X=156, atomic masses of H=1.0, 0=16.0). (2 marks) 2.

v
v
v

You are provided with:
Magnesium ribbon labeled solid K.
2.0M hydrochloric acid labeled solution L.
Stop watch
You are required to determine the rate of reaction between Magnesium and hydrochloric acid at different concentrations.
Procedure
Place first test tubes on a test-tube and label them 1, 2, 3, 4 and 5. Using a 10cm?® measuring cylinder, measure out the
volumes of 2.0M hydrochloric acid, solution L as shown in table Il and pour them into the corresponding test-tubes. Wash
the measuring cylinder and use it to measure the volumes of water as indicated in the table and pour into the corresponding
test-tubes.
Cut out five pieces of each of exactly 1cm length of Magnesium ribbon.
Transfer all of the solution in test-tube 1 into a clean 100cm?® beaker. Place one piece of Magnesium into the beaker
continuously ensuring that the magnesium is always inside the solution. Record in the table the time taken for the
magnesium ribbon to disappear. Wash the beaker each time.
Repeat procedure 111 for each of the solutions in the test-tubes 2, 3, 4 and 5 and complete the table.

Test tube number 1 2 3 4 5
Volume of solution L (cm?3) 10 9 8 7 6
Volume of water (cm?) 0 1 2 3 4

Time taken (sec)
Rate of reaction="sime
(5 marks) b) i) Plot a graph of rate of reaction against 1/t (y — axis)volume of solution L. (3 marks) ii) Use the

graph to determine the time that would be taken for a 1cm length of magnesium ribbon to disappear if the
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volume of the acid, solution L used was 7.5cm?.

(2 marks)

3. a) You are provided with Solid C. You are required to:
i) Carry out the tests described below on this solid.

ii) Record all your observations and inferences accordingly.

Procedure

i) Place a little amount of solid C in a dry boiling tube and heat it gently.

Observation

Inference

(% mark)

(%2 mark)

(2 marks) iii) In terms of rate of reaction, explain the shape of your graph.

i) Add 10cm? of distilled water to the remaining amount of solid C and shake well. Divide the resulting solution into two

portions.

Observation Inference
(1 mark) (1mark)
iii) Add 3-4 drops of lead (1) nitrate solution to the first portion.
Observation Inference
(1 mark) (1 mark)

iv) Add 2M sodium hydroxide, followed by three drops of hydrogen peroxide to the second portion.

Observation

Inference

(1 mark)

(1 mark)

b) You are provided with substance

J. You are required to:

i) Carry out the tests described below on the

substance J. ii) Record all observat

ions and inferences

accordingly. iii) Describe the appearance of J.

Procedure

i) Place a little of substance J in a metallic spatula. Ignite it in a blue Bunsen burner flame.

Observation

Inference

(1 mark)

(1 mark)

ii) Place a little of substance J in a boiling tube. Add some distilled water and shake the mixture well. Test the solution with
full range pH paper (universal indicator paper).

Observation

Inference

(1 mark)

(Imark)

iii) Place about 1cm? of substance J in a test tube. Add a small piece of sodium hydrogen peroxide.

Observation

Inference

(1 mark)

(1 mark)

iv) To about 3cm? of J in a boiling tube, add acidified potassium dichromate (V1) and warm the mixture.

Observation

Inference

(1 mark)

(1 mark)
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WESTLANDS DISTRICT JOINT EXAMINATION 2015

233/1
CHEMISTRY
THEORY
PAPER 1
2 HOURS
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- et
& a7
T —— _~ Qrnigin
» B P — —— N ™
w x Y K
2. 1) Nag) + 3Hzq) = 2NHs(

ii) - Decrease in temperature v'1

-Increasing pressure v 1
3. i) uvi
i) Giant ionic structure v'1

X has a smaller atomic radius than W because it has more protons and thus its outer most electrons

experience a greater nuclear charge than W. V1

4. (E .F.M), = (M.F.M)

(CsHs0),=116 v ¥

[(12x 3) + (1x6) + 16]n=116
(36 + 6 + 16)n=116
58n=116
n=2v Y%

(E.F)n=M.F

(CsHs0):=M.F v %

M.F = C6H1602 ‘/ 1

5. a) Iron (1) sulphide V1 (name only) (accept any other metal sulphide other than those that form insoluble

chloride)

b) FeSe) + 2HCIG” FeCla@g) + H2S(Q)
c) Use lead acelate paper or lead (1) ethanoate paper or soak a paper in lead (1) nitrate solution. The paper
turns from white to black. v'1

6. i) Potassium bromide "1
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i Mass of crystals=60 — 55=5g v'1 iii)
Fractional crystallization V1
7. i) Carbon (IV) oxide (name or formula) vl
i Itis lighter than air/less dense than air V1
iii) CO, forms a white precipitate with lime water whereas CO does not V1
OR CO burns in a blue flame whereas CO; does not.
8. a) Phosphorus exist as a solid at room temperature
Nitrogen exist as a gas
ii) Phosphorous has a higher boiling point and melting point than nitrogen.
b) Boron -B
Silver - G
9. - Addition of dilute sulphuric acid V1
Hydrogen ion from acid will react with OH- lowering the concentration.
- Addition of more H,0 or NaOCl or Ca (OCl), v'1 will favour forward reaction due to
increased concentration of reactants.
10. a) Grey iron wool changes into green solid of iron (1) chloride vl
b) 2H +0 —> 2HO(g) V1
2(g) 2(g) 2
11. i) The white crystals of sugar cane changes into a black mass  v'1 i) Dehydration property v'1
iii) CeH1206g H2S04qy 6C() + 6H20¢ V1
12 i) Qg +Clig—>  QClyv'1
i) 4.333g of Q reacts with 2.14dm?® Cly
4.333g of Q reacts with 22.4dm? Cly)
4.33 x22.4 = 97.0592 =45.35
2.14 2.14
Penalise ¥ mark if unit are indicated (g)/grams
13. a) Time taken for a radioactive isotope to disintegrate into half its original mass v'1 Or time taken for a given
mass of a radioactive isotope to divide into half V1
b) 125 days Y% 25 days Ya 25 days s 25 days Y6
—_———>———> >
1/16 =20g
16/16 =?
16/,6 x 20 x 16/, v' 15 =320g
14, H2+Br2 _ 2HBr
H-H+Br-Br 2(H-Br)
Energy for bond breakage
H-H =435
Br-Br=224
+659 v ¥
Energy for bond formation
2(H-Br) = 2 x336=-672 V' ¥
OH=+659 + -672=-13kJ V1
15. a) (i) NHs@g + COzg) + H20q) — NHsHCO3(aq) i) HN4HCOg3pg) + NaClag) NH4Clgg +
NaHCOss Y1 c) - Sodium hydgogen carbonate v'1  (name only)
Or ammonium chloride
- Through filtration v'1
16.  3.22-142=18 V' %

Na SO, H.0
Mass present  1.42 1.8
1.8
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1.42
Moles 0.01 0.11v %
+ Smallest 0.01 0.1
0.01 0.01
X=10v"1

17. Add water to the mixture and stir ¥* %  Sodium carbonate dissolves v %  Filter v' % to obtain lead (m
carbonate as residue and sodium carbonate as filtrate. Rinse the residue v~ % with distilled water and
dry it between filter papers =7 evaporate the filtrate (either to saturation then allow saturated solution to

cool to form crystals or to dryness v’ 1 18. Forward reaction acid — NH* v %

Base — H,0) v ¥
Backward reaction acid — HsO v %

Base—2H; VvV %

Reason acid is a proton donor and base is a proton acceptor vl
19. i) Solid m — zinc metal v~ % i) [Zn(NHs)a]?* V1
iii) Ba®* + SO —BaS0uuq ¥ %

20. - Put some groundnuts in a mortar and crush them using a pestle. v %

- Add some propanone and continue crushing a7

- Decant and place the resulting mixture outside the sun. Propanone evaporates leaving behind oil v~ %
21.  a)Xiswater v'1

b) Oxygen is slightly soluble in water v 1

c) 2NaOyg +2H:0 ANaOP g + Oz V1
22. a)-  Copperpyrite v %
- Malachite
- Cuprite
- Chalcocits  Name only b) To concentrate the ore
¢) Brass -Making musical instruments - Door
handles e.t.c.

Bronze — medals
23. Place a sample containing Ca? and Pb?* ions in a test tube and add sodium chloride vl
Pb2* forms a white precipitate with lead (Pb?*) ions where as Ca?* does not v'1
24.  a) SO (formula only) (SO v'1

b) Ba* () + SO%se) BaSPie V1
c) [AI(OH)] V1
25. a) Step | — methyl benzene or any organic solvent V1

Step I —water v'1

b) Vigorous effervescence v'1  because hydrogen chloride gas dissolves in polar solvent water ionizing to hydrogen ions and chloride ions.
The hydrogen ions react with the sodium carbonate producing CO: gas hence the effervescence. v'1
26. a) M — alpha

b) N-gamma

¢) O-Beta

27. a) Sulphur
b) Presence of weak

Vander wall forces between the
hexagonal parallel layers/sheets
which makes it soft and

slippery.
c) i) Jewellery ii) Drill
bits
28. a) i) No effect the litmus v'1
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i) Dry chlorine has no effect on dry litmus paper because there is no moisture to dissolve
chlorine hence no chloric (1) acid forms. V1
b) HOCI + Dye ——Cl + (Dye +0O) v'1
Coloured Water
9. Ca(NO3)2(aq) — Ca’aq) + 2NO3g)
Moles of Ca(N)3), = grams

12Fm
= 8.2 = 8.2
40+(14x 2) + (16 x 6) 164
=0.05moles v ¥
0.05 moles —» 2litres v ¥
? — 1 litre
0.05 x1 =0.025 moles/litre v %
2
Mole ratio Ca(NOs), : NO3 1
12 0.025: ?

0.025x 2=0.05M v'1

WESTLANDS DISTRICT JOINT EXAMINATION 2015

233/2
CHEMISTRY
THEORY
PAPER 2
1. a) i) Halogen v'1
i) Alkaline earth
metals v'1 b) i)
T2(SO4)3v'1 ii)
J(NOs)2v'1
c) i) Bond: lonic bond v'1
Structure: Giant ionic structure v'1
Rej. lonic
i) Bond: Covalent v'1

Structure: Simple molecular structure/molecular structure. v'1
d) i) E reacts by gaining an electron which weakens the nuclear attraction hence increasing the ionic radius, or the added electron increases
repulsive forces to the existing electrons hence increasing ionic radius. v2
ii) The oxide of G has a simple molecular structure where molecules are held by weak van der waals forces whereas the
oxide of L forms a Giant atomic structure where atoms are held together by strong covalent bonds.
iii) T has stronger metallic forces of attraction compared to W and J due to stronger nuclear attraction in T or more
delocalized electrons.  v'1
2. a)i) Sodium hydroxide
ii) Sodium carbonate
iii) Sodium chloride
iv) Sodium
hydrogen carbonate
b)  Sodium floats on the surface of water because v'1 it has a low density compared to water. It melts and
darts on the surface because the reaction is exothermic v'1 and release of hat. IT produces a fizzing sound
due to evolution of hydrogen gas. v'1
c) i) Dilute hydrochloric acid v'1 penalise % for omission of dilute.
i) Na2COgs(ag) + 2HClag) 2NaCl@r—H20() + COzq Penalise ¥ for
wrong or missing states.
Mark if equation not
balanced. 3. a) i) Name:
Ehtylporpanoate v'%%
Formula:
CH3CH2COOC:Hs v'% i) Name:
1, 2-dichloroethane v'1
Formula: CH2CICH:CI v'1
b) D - Substitution
Bromination v'1 A -
Addition polymerization v'1
C - Addition chlorination v'1

c) Warm conc. Sulphuric acid v'1
d) No. of monomes = Mass of polymers
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Mass of one monomer
R.M.M C2H4=(12x2 + 1 x4)=28
=84000
28
=3000 monomers
e) 2CH3CH20Haq) + 2K¢) 2CH3CH2 OKag) + Hz(g)

f)  Ethane burns with a blue/non luminous v and ethene burns with a yellow sooty flame v'%2 Ethane
is saturated whereas ethene is unsaturated.
4. a) Sulphur powder v'%2

b)  Sulphur (1V) oxide v'%2
c) Barium sulphate V%
d) Copperp nitrate v'%2
ii) 2H2020) — MnO2 2H20() + O2() V1
iii) a) 4K + 029 —»2K20 V1
b) Sg + Omg—> SOz V1
c) CuOg + H2SOmm—> CuSOs(aq) + H20() v'1
Introduce a glowing splint into a gas jar containing oxygen gas, if the splint relights the gas is oxygen. v'1
Baz+(aq) + SO42- BaSOss V1
iv) - It combines with acetylene to form oxyacetylene used in welding.
- Used in hospitals by people with breathing problems.
- Mountain climbers and deep sea drivers.
- Oxyhydrogen — welding.
5. a) Heat change =MCOt
Ot=47.5-25=23.5
300x%x 4.2 x235 =-29,610
Joules/9.61v'1
b) Moles of methanol = mass
molar mass v'%%
Mass=142.8 — 141.3=1.15¢g

CH30H
Molar mass=1.5 = 0.046875 moles v'¥-
32 T i)
If 0.046875 moles—» 29.61kJ | ,
1 ? E &

29.61 x 1=-631.68k] v'% g {CF3GHue - 7/ Oz \ v
0.046875 2| Lasivaa '1
=-631.68kJ v'1 5| ( “
c) i) CHsOH(aq) +3z0%) CO2(g) + T | e ?H'_;“

2H20q) {
OH=-631.68kJ/mol

Reaction patn == <
d) - Heat loss to the surrounding and heat gain by the apparatus v'2

- Wrong reading of the thermometer - Incomplete
combustion of methanol e) i) Lattice energy - OH1v'1
0 enthalpy of solution - OH2v'1 i) OH2 =
OH1+0H3V'1

6. a) i) C-because it has an electrode v'1 potential of 0.00V which is used as a standard reference electrode.

ii) -2.90V iii)

v
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iv) E-cell=Ered — Eox v'1
=+0.34 - 2.38=+2.72VV'1

b) ) —C) Cu?eq +2ev1

ii) Q=1xt
0.2x 60 x 60 x 5=3,600C v'1
2 x 965089C 63.59 V¥
366000 X
3600 x 63.5 v'1 =1.1845g
2 x 9650
7. a) i) The yield would decrease v'1. This is because v'1 the forward reaction is exothermic hence an increase in temperature would

favour the backward reaction which is endothermic thus decomposes to N2 and H2.

ii) The yield would increase. This is because an increase in pressure favours the reaction where few moles of a gas would be formed hence the
forward reaction is favoured leading to more ammonia being formed.

b) i) Copper (1) oxide turns from black to brown. v'%

i)

A colourless liquid would be formed on the copper parts of

the combustion tube M. v'% iii) A calcium oxide. v'1

¢) i) 2NHs3g) + 3CuO——  3Cu(s) + Nz + 3H20¢)

ii) Reduction property.
iii) No. of moles of CuO=477¢g
79.5 =6 moles v'1
Moles of Cu=6 moles since mole
ratio is 1:1 Mass of Cu=6 x 63.5v'1
=381g iv) No. of moles of N2
Mole ratio of CuO:N2
3:1
Moles of N2=5%/3=2 moles
1 mole of N2 at s.t.p=22.4dm?3
1 mole 2 x 22.4=448Im% e) Hydrogen or carbon (Il) oxide
vl
f) Iron v'%2
By finely dividing it v'1

WESTLANDS DISTRICT JOINT EXAMINATION 2015

233/3
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THEORY
PAPER 3
1.
| 1] ]

Final burette reading (cm3) 20.1 20.2 20.2
Initial burette reading (cm3) 0.0 0.0 0.0
Vol. of solution S used (cm3) 20.1 20.2 20.2

i) Complete table v'1

Decimal places v'1

Accuracy v'1  Final answer v

i) Principles of

averaging v'1 b)1

mole ratio GoX:HCI (F:F

2:1

0.99 moles of»  1000cm® solution

? moles of- B> 20.17cm?d

0.099 x 20.17=0.00199683moles

1000
=0.001997 moles of E v'1
0.001997  =0.0009985 moles v'1
2
ii) 0.009985 mekes 25cm? 0.0009985 moles 1000cm?®

0.009985 x 1000 v'1 = 0.03994M-5k
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25
iii) Molarity = gk
2Fm
0.03994=15.3 v1
RFM
RFM = 15.3 = 383.07
0.03994
=383.07 V1
iv) Relative atomic mass of G(X=156)
G2X. 10H,0

2G + 156 + 10 x (1x2+16) = 383.07
2G+156+180=383.07

2G+336
2G=383.07 - 336 v'1
2G=47.07
G=47.07
2
G=23.535
=235v1
2. a)
Test tube number 1 2 3 4 5
Volume of solution L (cm)3 10 9 8 7 6
Volume of water (cm3) 0 1 2 3 4
Time taken (sec) 25.66 30.88 41.25 53.64 75.53
Rate of reaction= Yime 0.039 0.032 0.024 0.019 0.013
Rate=1sime (10-3) 39 32 24 19 13

NB: % mark for each value (10 x % =5 mks) b) i)
Awarding 3 marks for the graph
Scale — % mk (%2 for the 2 axes)
Plotting — 1mk
Straight line — 1mk
Labelling axis — %2 mark

i) 1 mk for showing on the graph
1 mk for correct reading
Ans=23 x10% V1

Rate= _1
Time
23 x10%= 1
Time
T = 1 =43.48 seconds v'1
23x 103 iii)
with increase in volume of solution L.

3. a)

Rate of reaction decreases with decrease volume or increase

Observation

Inference

i) Colourless vapor forms on the cooler part of the boiling
tube v' ¥

C is a hydrated salt or C contains water of crystallization.
a7

ii. Dissolves to form a pale green solution v* %

C is a soluble salt and contains Fe?* ions v %

iii. A white ppt is formed v'1

Presence of SO v'1

iv. A green ppt is formed v'1

Fe2+ present which oxidized to Fe3* on addition of H20,
V1

b)
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Observation

Inference

i) It burns with a blue flame. v' 1

Absence of —C==C-and - C===C - presence

N

of -C- C- v1
|

ii. pH value6 v1

It is weakly acidic v'1

iii. No effervescence v'1

Absence of H+ ions
(ignore mention of R-COOH) v'1

iv. Turns K»Cr,O- from orange to green on warming v'1

Presence of R-OH v %
Penalise % mark for any contradicting functional group
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GATUNDU NORTH SUB-COUNTY COMMON JOINT
EXAMINATIONS FORM 4 TERM TWO0 2015
233/1
CHEMISTRY (THEORY) PAPER
FORM FOUR
TIME: 2HOURS
JULY/AUGUST 2015

SECTION A
Answer ALL questions.
1. Use the following half cell standard electrode potentials to answer the questions that follow.
Reduction Equation Electrode Potentials (Volts)

A2+(aq) + 26 -0.76

B+(aq) 06 -0.13

C+(aq) +2e 084

D+(aq) +0e +0.34
i) Select two half cells which give you the largest e.m.f when combined. (Imark)
ii) Calculate the e.m.f of the cell formed in (i) above (2marks)

2. i) The diagram below represents a non luminous flame of a Bunsen burner. Name the parts labelled A, and C. (Imark)

Y

ii) A luminous flame preferred for lighting. Explain. (1mark)
3. Study the energy level diagram below and answer the questions that follow it.

A Na-,_ + Rr
@) @

Fnergy Na-_ +Br_,
X/ mol o

NaBr,

Reaction progress

(Imark)
a) What name is given to the energy changes labelled.
bH1
PH2
b) Given the following energy values
H1 = +4kjmol *
H3 =-741 kj/mol
Calculate the value of BH2 (Imark)
4. Explain how you would obtain lead carbonate from a mixture of lead carbonate and sodium carbonate. (2marks)
5. Hardness in water is caused by dissolved salts.
a) Which cations cause water hardness. (Imark)
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b) Explain how the following apparatus soften hard water. (2marks)

Hard water

. —=1t—NaXcolumn

T

Soft water

6. The flow chart below shows the physical changes of matter. Study it and answer the questions that follow.

a) Name the processes A - E (2mks)

A B
SOLID —— LIQUID —— GAS
D C
E
b) Give two examples of substances that undergo process E. (Amk)
7. The table below gives the pH values of solution A - D.
Solution A B C D
pH 5.0 7 6.5 8.0
Which solution is likely to be
i) Woodash (¥2mk) ii) Common salt (%2 mk) iii) Rainwater (%2 mk) iv) Lemon juice (2 mk)
8. A dynamic equilibrium between chromate (V1) ions and chromium ions is as shown below

Cr2072'(aq) + 14H+(aq) 2Cr3+(aq) +7 H20(l)

Orange Green
State and explain the observations made when dilute sodium hydroxide solutions are added to the equilibrium
(2mks)

9. The following is a structure of a cleansing agent

— O >—

i) State the type of cleansing agent dawn above.  (1mk) ii) State one disadvantage of using the cleaning agent drawn

above. (1mk) b) State one use of polychloroethene (1mk)
10. The setup below was used to prepare a sample of oxygen gas.
a) Complete the setup.  (1mk)
b) Name solid A. (1mk)
¢) Write a balanced chemical equation for the reaction that took place. (1mk)
11. Draw the structure and name isomers of butane. (2mks)

Water

Flai-bottomed

—_

flask |
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12. Use the information in the table below to answer the questions that follow. The letters do not represent the actual
symbols of the elements.

Elements A B C D E

Atomic numbers 12 6 4 6 15

Mass numbers 24 12 9 13 31
a) Which two letters represent the same element. Give a reason. (2mks)
b) Calculate the number of neutrons in Element C.  (1mk)
¢) What is the role of neutrons in the nucleus. (1mk)
13. Explain the following observations
a) Atomic radius decreases across period three. (1mk)
b) Sodium is more reactive than magnesium (1mk)
14. a) Name the process by which butene gas molecules are converted to into a giant molecule. (1mk) b) Draw the structure

of the giant molecule formed by butene molecules in (a) above (1mk)
15. Using dots (¢) and crosses (X) diagrams, show how the following compounds form .
i) Ammonia (1mk) ii) Nitrogen molecule (1mk)
16. The diagram below shows a setup for preparation of anhydrous salt X. Study it and answer the questions that follow.
lf{
"5
Guard tube |
Solid W (

(dry agent)
Iron wool i 4

Dry chlorine gas —,. _,-—';— p——

| Sa“. X
Combustion tube l?[:.’u a3
a) Identify the method of preparing salts. (%2 mk)
b) Give the name of salt X (%2 mk)
¢) Why is it not possible to collect salt Z in the combustion tube. (1mk)
17. The diagram below shows a reaction of carbon (11) oxide on lead (I1) oxide.
Lead (1) oxide
2 X
Dry Carbon (Il TRy '
oxide
Lime water

a) Identify the missing condition for this reaction to take place. (¥2 mk)
b) State the observation made in the combustion tube T at the end of the experiment. (1mk)
c) State two uses of carbon (IV) oxide.  (1mk)

18. Calculate the solubility of glucose in water at 4OOC from the following information. (2mks) Mass of evaporating
dish = 23.0g
Mass of evaporating dish + saturated solution = 192.0g
Mass of evaporating dish + dish after evaporation = 142.0g
19. The diagram below shows the allotropes of carbon. Study them and answer the questions that follow.
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i) Name the
bonds P
feel. Explain.
conductor of
20. Study
follow
NH3(g) +
a) Definean
b) Identify an

Tube \
(& lltll‘

i)  What would happen to the burning candle if the pump was put off. Give reasons. (1mk)

Calcium chlonde

) Cotton \\nu,' ‘ ‘

Tube L

allotropes P and Q.
labelled A and C.

(Imk) ii) State the types of
(Imk) iii) Q has a greasy

(Imk) iv) Which of the allotropes is a good
electricity? Explain. (1mk)
the reaction below and answer the equations that

H20(1)

acid.

NH4" (agq) + OH (aq)
(% mK)

acid in the above reaction. Explain your answer. (1mk)
21, a) Candle wax is normally a compound consisting of two elements. Name the elements. (1mk)
b) The set up below was used to investigate the burning of a candle. Study it and answer the questions that follow.

St (k808 1O

suchion
pump

Sohd
calicium
chlonde

ii) State and explain the changes in mass that are likely to occur in tube N by the end of the experiment.  (2mks) iv) When
the candle was burnt completely, the total mass of the product was found to be greater than the original mass of the

candle. Explain.

iv) Name another substance that can be used instead of calcium chloride in tube L.

22. Aradioactive decay series can be represented as below

C

State the mass number and atomic number of elements B and C.
23. Use the grid below to answer the questions that follow.

I 1 m v VvV VI ViI VI
=
Q
O Bl P R |S A
T E C U
\' Z

a) Which element forms an ion with a charge of -2. Explain.

b) Give the family name of S, U, Z.

c) How do the reactivity of the following compare T and V.

d) Select an element with the largest atomic radius. Give a reason.
e) Which type of bond exists between B and S. Give a reason?

(2mks)

(1mk)
(1mk)

(1mk)
(%2 mk)
(1mk)
(1mk)
(1%mk)

24, 1OOCm3 of a sample of ethane gas diffuses through a porous pot in 100 seconds. What is the molecular mass of gas Q if

1OCm3 of the same gas diffuses through the same porous pot in 121 seconds.

(C=12.0,H=1.0) (2mks)
25. During purification copper by electrolysis, 1.48 of copper were deposited when a current was passed through aqueous

copper

(11) sulphate for 2 % hours. Calculate the amount of current that was passed. (Cu = 63.5, 1F = 96500C)

substance contains 57.5% sodium, 40% oxygen and the rest is hydrogen.

(Na =23, H=1.0, O =16.0). Calculate its simplest formular.

(3mks)

(3mks) 26. A

27. The diagram below shows extraction of sulphur by frasch process. Study it and answer the questions that follow.
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R

]6

A A L AT

o 1
2 |

[ | #F
‘h Z
\

|
A ¥
)

—~t— Sulphur doposst

. |
a) ldentify the substances that pass through pipes A, B and C. (1% mks)
b) Name two allotropes of sulphur. (1mk)
28. Bronze is an alloy of copper and another metal.
i) Name the other metal
ii) Give one use of bronze

(%2 mk)

(1mk)
29. Inan experiment a certain volume of air was passed repeatedly from syringe over heated zinc powder as shown in the
diagram below.

Combustion tube  Zinc powder

ARRAREN

: Syringe
Syringe

The experiment was repeated using excess magnesium powder. In which one of the two experiments was the change in
volume of air greatest. Give reasons. (3mks)

30. Excess carbon (I1) oxide was passed over heated of an oxide of iron as shown below.

Oxide of iron in a dish

— J 7 I
Dry carbon [[=—» / e 101 fIMIC Chamiber
oxide E! l&J

—
11 f

fear

The data obtained was recorded as shown below.
Mass of empty dish = 10.98g
Mass of empty dish + oxide of iron =
Mass of empty dish + residue = 12.669
i) Write an equation for the reaction which took place in the dish.
ii) Determine the formula of the oxide of iron.

(Relative formula mass of the oxide of iron is 232 , Fe =56.0, O = 16.0)

(1mk)

(3mks)
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GATUNDU NORTH SUB-COUNTY COMMON JOINT
EXAMINATIONS FORM 4 TERM TWO 2015

233/2

CHEMISTRY

(THEORY) PAPER 2

FORMFOUR

TIME: 2HOURS

July /August 2015

1.

a)
b)
c)
d)
i)

ii)
9)
h)
2.

The grid below represents a section of the periodic table. Study it and answer the questions that follow.

L
D M G |
C E F H J

N K
Give the formular of the compound formed between C and M. (1mk)
Which element form a stable trivalent cation?  (1mk)
Identify the least reactive element. (1mk)
Which element exist as a mono-atomic gas? (Imk) e) Write the electron arrangement of the following ions;
N+
C2+ (2mks) f) How do atomic radius of C and J compare? Explain. (2mks)

Explain how the melting point of J and K compare. (2mks)
Identify an element which:  (2mks) i) Is the most electronegative ii) Is the strongest reducing agent
The diagram below shows chromatograms for five different dyes
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i L e e L e S H
= 2
< " Green
& s 2 = 2 @
Blue
Red
G
A B C D E

Name the technique used to separate the dyes.  (1mk)
b) What is meant by the term solvent front?
Indicate its position in the diagram.

¢) Which letters represent?

i) Baseline (origin)

ii) Solvent path

d) Which chromatograms were present in dye E?

e) Which dye is pure? Explain

f) Which dye is

i) Insoluble (Does not move)

ii) Most soluble (Moves fastest)

g) Give one condition required to separate the chromatograms present in a dye?
a) What name is give to a compound that contains carbon and hydrogen only?
b) Hexane is a compound containing carbon and hydrogen

i) What method is used to obtain hexane from crude oil?

ii) State one use of hexane.

(2mks)
(2mks)

(2mks)
(2mks)

(1mk)
(1mk)
(1mk)

(% mk)

(1mk)
(1mk)

c) Study the flow chart below and answer the questions that follow.
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Ca(OH),

A+H,0 [

Gasj

fon

—CHZEIn

7

v

Na

CH,CH»

Step Il

Step Il

Catalyst W

Steam
Catalyst x

H+,KMnOa4

Step VI

i) Identify substances; A, B ,C and gas J
ii) Name steps |, IlI, IV and V

iii) What is the industrial importance of process represented by Step |1
iv) Name the catalysts W and X

v) Draw the structural formula of product E in Step 1V.
reaction that leads to formation of substance B.

Sodium Carbonate and 2M ethanoic acid.

CeHsOH

> Step V

CoHs

Step IV

CH3COOH
Conc.H;S04

L~

E

+ H,0

(1mk)

¢ CHzCHz

(2mks)
(2mks)
(1mk)
(1mk)

vi) Write a correct chemical equation for the
(Amk) vi) Explain why the reaction between 1g Sodium carbonate and 2M
hydrochloric acid is faster than the reaction between 1g
(2mks)

4. a) Describe the process by which nitrogen is obtained from air on a large scale. (3mks)
b) Study the flow chart below and answer the questions that follow.
P Water
Copper(Il) Oxide
Ammonia »—
Step VI. Heat
Air
Step 1 | platinum _ rhodium ’ »
High temperature
h 4
Gas
Step Il | Air
h 4 Water, air Ammonia
Nitrogen (1V) oxide # Nitric(V) acid P Ammonia nitrate
Step 111 step IV
Step V Heat
products

i) ldentify gas J.

(1mK)
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ii) Using oxidation numbers, show that ammonia is the reducing agent is step VI.  (2mks) iii) Write an equation for the
reaction that occurs in Step (1V). (Imk

iv) Give one use of ammonium nitrate. (1mk)
c) The table below shows the observations made when aqueous ammonia was added to cations of elements E,F and G until
eXxcess.

Cation of Addition of few Addition of excess
drops of NH,OH NH,OH solution
solution

E White precipitate Insoluble

F No precipitate No precipitate

G White precipitate Dissolves

i)  Select the cation that is likely to be;

Zn2+ (Imk)
Caz2+ (Amk)
ii) Given the formula of the cation of element E is E3+(aq) , Write the ionic equation for the reaction between E3+ and

aqueous NH40H solution. (1mk)

5. a) The table below shows the standard reduction potential for half-cells. Study it and answer the questions that follow.
(Letters are not the actual symbols of the elements)

E9(Volts)
F2(aq) + 2e 2F-(aq) ; +0.54
2+
G” (ag)+ 2e G(s) ;-0.44
_—
H2" (ag)+ 2¢ H(s) £ +0.34
2J(aq) + 2e J ; 0.00

i) ldentify the strongest reducing agent.  (1mk) ii) Write the equation for the reaction which takes place When solid G is

added to a solution containing H2+ions. (Imk) iii) Calculate the E0 value for the reaction in (ii) above. (1mk) iv) Construct
an electrochemical cell for (ii) above. (3mks)
b) The diagram below shows the apparatus that can be used to electrolyte acidified water to obtain hydrogen and oxygen
gases. Study it and answer the questions that follow.

Oxygen gas

hydrogen ——
gas ke

iR
1,
' '-l’l.l

| Acidified water

— Llectrode H

Electrode K = L:

1 &2
T

Q|Il| Ite

e LI

i) Identify the electrode at which oxidation takes place. (Imk) ii) Give a reason why it is necessary to
acidify the water. (Imk) iii) Explain why hydrochloric acid is not used to acidify the water. (Amk)
c) During electrolysis of aqueous Copper (I1) Sulphate 144,750 coulombs of electricity were used. Calculate the mass of
copper metal that obtained. (3mks)
(Cu =64, | Faraday = 96500 coulombs)
6. Sodium thiosulphate solution reacts with dilute hydrochloric acid according to the following equation.

$203% (aq) + 2H @@ H20(l) + SO2(g) + S(s)
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In an experiment to study how the rate of reaction varies with concentration. 10<:m3 of 0.4M Sodium thiosulphate was mixed with

10cm3 of 2M hydrochloric acid in a flask. The flask was placed in a white paper marked with a cross X. The time taken for the

cross X to be come invisible when view from above was noted and recorded in the table below. The experiment was repeated
three items as the temperature using volumes in the table and the results recorded as shown in the table below.

Volume of Volume of Volume of Time
Experiment 0. 4m water (cm’) 2MHCI(em?)
thiosulphate (cm?)
1 10 O 10 16
2 7.5 2.5 10 23
3 5.0 5.0 10 32
4 2.5 D 10 72

a) i) On the grid provided , plot a graph of the volume of thiosulphate (vertical axis) against time taken for the cross (X) to
become invisible. (3mks) ii) From the graph determine how long it would take for the cross (X) to become invisible if
the experiment was done.

| Using 6cm° of the 0.4M thiosulphate  (1mK)

Il Using 6cm3 of 0.2M thiosulphate solution (Amk) b) i) Using values of experiment I. Calculate

I moles of thiosulphate used. (Amk) 1 Moles of hydrochloric acid used. (Imk) ii) Explain which
of the two reactants in experiment | controlled the rate of the reaction? Explain. (1mk) c) Give two precautions which should
be taken in experiments above to ensure that consistent results are obtained. (2mks)

7. The melting and boiling points of zinc are 419OC and 90700 respectively. One of the ores of Zinc i) Zinc blende.To extract

Zinc, the ore is first roasted in air before introducing it into the furnace.
a) i) Write the formula of the main Zinc compound in Zinc blende  (1mk) ii) Explain using an equation why it is

necessary to roast the ore in air before introducing it into the furnace.  (2mks) b) The diagram below shows a
simplified furnace used in the extraction of Zinc. Study it and answer the questions that follow:
3 Ao ted

~ v-qc“fﬂ et ML
13e0

hel aw 5 G— hot aw

i) Name two other substances that are also introduced into the furnace together with roasted ore. (1mk) ii) The main reducing
agent in the furnace is carbon (I1) oxide. Write two equations showing how it is formed. (2mks) iii) In which physical state is
Zinc at point Y in the furnace? Give a reason. (1mk) iv) Suggest a value for the temperature at point X in the furnace. Give a
reason. (Imk) v) State and explain one environmental effect that may arise from the extraction of Zinc from Zincblende.
(2mks) vi) Give two industrial uses of Zinc. (1mk)
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sATUNDU NORTH SUB-COUNTY COMMON JOINT
EXAMINATIONS FORM 4 PAPER 3 MOCK 2015

CONFIDENTIAL

This document muast not be seen by the candidates whatsoever.

CONFIDENTIAL INSTRUCTION TO SCHOOLS

In addition to the apparatos and fitting found in the laboratory, each candidate will reguire
the following.

I. 2g Solid D

1. 3 boiling twbes (Pyre recommended))
3. 10ml measuring cylinder

4. Distilled water

5. Filter funnel

6. Filter paper

7. 6 test tubes

. 10ml liguid F {absolwte propan-2-ol)
0. Walch glass

10. Wooden splint

12. Burete

1. 2g sodium carbomate

13. Fipette and pipette filler

14. Thermometer

15, 250ml volumetric flask

16. 1 lubel

17. 3 conical flasks 250ml

18, 4.5g of solid P (accurately weighted) Oxalic acid

In addition the student should have access to:
19, Water bath (maintzined at about 30°C)

0. M Sodiom hydroxide

21, M Sulphoric (V1) acid

2. IM Hydrochloric acid

3. M Barium nitrate

24. IM Podassium dichromate

25, 28 Ammonium hydroxide

26. 2M¢ Nitnc acid

27. Bromine water

NOTES

I. Solid I is prepared by mixing small amounts of Zinc sulphate and Zinc carbonate

2. Potassium dichromate VIIis prepared by dissolving 20gm in 400cm® of 2M H_S0, acid and
then topping up to one litre solution.

3. Water hath should be maintained at about 80°C using a low flame to avoid breakage of beaker.

GATUNDU NORTH SUB-COUNTY COMMON JOINT
EXAMINATIONS FORM 4 TERM TWO 2015
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233/3
CHEMISTRY (PRACTICAL)
FORMFOUR

TIME: 21/4 HOURS
JUNE/JJULY 2015

1. You are provided with:
- 4.5g of solid P in a boiling tube.
- Solution W, 0.2M sodium hydroxide
- Phenolphthalein indicator
You are required to determine: i) The solubility of solid P at different temperatures ii) The value of n
in the formula (HX)n *H20 of solid P.
PROCEDURE 1

i) a) Fill the burette with distilled water. Using the burette, add 4.0cm3 of distilled water to solid P in a boiling tube. Heat the

mixture in a water bath while stirring with a thermometer to about YOOC until all the solid dissolves.
b) Allow the solution to cool while stirring with the thermometer and note the temperature at which crystals of solid P start to
appear. Record this temperature in table 1.

€) Using the burette, add 2.Ocm3 of distilled water to the contents of the be boiling tube. Heat the mixture while stirring with the
thermometer until all the solid dissolves while in the water bath.

d) Allow the mixture to cool while stirring and note the temperature at which crystals of solid P start to appear.

e) Repeat the procedure (c) and (d) three more times, heating the solution in a water bath and record the temperature in the
table. Retain the contents of the boiling tube for use in procedure IlI.

ii) Complete the table by calculating the solubility of solid P at the different temperatures. (the solubility of a substance is the

mass of the substance that dissolves in 100cm3 (100gm) of water at a particular temperature.

Table 1
Volume of water in the Temperature at which crystals Solubility of solid P (g/100g)
boiling tube (cm3) of solid P first appear (OC) of water
4
6
8
10
12
(6mks) i) On agrid plot a graph of the solubility of solid P against temperature. (3mks)
ii) Using the graph determine the temperature at which 100g of solid P would dissolve in 1OOCm3 of water.
(Imk) iii) Determine the solubility of solid P at SSOC (1mk)
PROCEDURE II

1. Transfer the contents of the boiling tube into a 250ml volumetric flask. Rinse the boiling tube with the thermometer with
distilled water and add to the volumetric flask. Add more distilled water to make up to the mark. Label this solution P.

Fill the burette with solution P using a pipette and pipette filler place 25.Ocm3 of solution Q into a conical flask. Titrate solution
Q with solution P. Using Phenolphthalein indicator.
Table 1l

(4mks)
Calculate the;
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Final burette readinJg{ cm?®
Ch. Y ’

apictes nanay

Initial burette reading’cm®
Volume of solution P used cm?

2
[ av)

i) Average volume
of solution P used in
the experiment (1mk) ii) Number of moles of sodium hydroxide used in solution Q. (2mks) iii) Number of moles of solution

P given that the relative formula mass P, (HX)n «<2H20 is 126. (2mks)

iv) The number of moles of sodium hydroxide required to react with one mole of P. Hence find the value of n in formula

(HX)n*2H20.  (2mks)

2. You are provided with a solid labelled D. Carry out the following test, record the observation and make the correct
inferences.

a) Place solid D in a boiling tube and add about 4Ocm3 of distilled water while shaking. Filter the mixture and divide the
filtrate into four portions, keep the residue for part (b)
i) To the first portion, add sodium hydroxide dropwise till in excess

Observation Inferences
1mk 1mk
ii) To the second portion, add a few drops of dilute sulphuric (V1)
acid.
Observation Inferences
1mk 1mk
iii) To the third portion, add few drops of barium nitrate solution. Followed by few drops of dilute hydrochloric acid.
Observation Inferences
1mk 1mk

b) Place the residue in (a) above in a boiling tube. Add dilute nitric (V) acid while shaking till the solid just dissolves.
Divide the solution into two portions.
Observation Inferences
(Y2 mk) (Y2 mk)

i) To the first portion, add a few drops of sodium hydroxide solution dropwise till in excess.

Observation Inferences

1mk 1mk ii) To the second portion, add a few drops of
ammonia solution then in excess.

Observation Inferences

(%2 mk) (%2 mk)

3. You are provided with liquid F. Carry out the following tests. Write your observations and inferences in the spaces provided.
a) Place about 1cm3 of solution F on a watch glass. Place a burning splint to the solution on the watch glass.

Observation Inferences
Imk Imk

b) Place about 2(:m3 of solution F in test tube and add drops of potassium dichromate.
Observation Inferences

c) Place about Zcm3 of solution F in a 2nd test tube and add bromine water.

Observation Inferences
Imk Imk
d) To the 3rd portion of 2<:m3 of solution F add a spatula of sodium carbonate provided
Observation Inferences
Imk Imk
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GATUNDU NORTH SUB-COUNTY COMMON JOINT EXAMINATIONS

FORM 4 CHEMISTRY PAPER 1 MOCK 2015

MARKING SCHEME
. A2ndC 7. b
WE - Eoy ! i) B
+ 084076 il B
084+ 076=+16 1 iviC
2 i) A-Palc blue zone 8. The mixture tums orange/orange colour
(C - Almast caloariess zane intensity
Hydroxide ions (OH ) from N2OH react with
i) [ consixsts of unbumt tiny particles of hot H" ions redocing the concentration
glowing solid carbon which gives out light Hence the equilibrium shift 1o the leftf
backwurd reaction is favoured
3. 8 AH, - Heatof solution of NaBr
AH, Hydration encrgy of Na* + Br 9. 2)i) Seapless detergent
i1) Non biodegradubic
AH,=AH - AHI Cauer cutrophication
=.74] -+4 SXin irritation
=745k /mal Affect aguatic life when released in waler
4. Add water to the mizture b) Plastic rain coals
Stir to dissoive sodium carbonze 7/, Plastic pipes PVCs
Filter to obtain Jead carbonate residue and Electrical insulstors
sodium carbonate filtrate Y, Plastic foot wear/shoes
Wash and dry the residue 7/,
10. a)
5. a2 Mg*
Cs*
b) The Ca™ /Mg from the hard waler e
exchunged with Na® in the column as the hard
water passes through bence Ca?/Mg?- are
precipitated and remain fixed in the column
while soft waters containing N2~ flow out the
column.
6. a) b} Sodium peroxide
A - Mclting
B. E\:pomﬁon c) ZN“!ONI + 2"20.1.-—. 4‘\'“)”.“ + Om
C - Coendensation
D - Freezing. 0. §o H
E - Sublimation e
H—(II—C—(IZ=C\ but-1.enc
b) H h H H
lodine
Irua (111 chlonde
ll-yn?cf_mhdmf)ooﬂ\")ondc "_C_f_'f_(f_" but.2-ene
Aluminium chlonde |
Ammonium chlaride H H H H
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2 methyl propne

12 2) Band D they have the same atomic number
b)9-4=5

c) They reduce repulsion mmong the
pasitively charged protons which reside in the
nucleus and have the same charge.

1) The number of pratons icrease across
the period, increasing the nuclear attraction of
electrons across the period.

13

b) Across the period, the atomic radius
decrease, Sodium has 2 bigger atomic radius
than magnesium. Sodium has Jess nuclear
pull on the catermast electrons which xre
thus Jost readily compared to magnesium.
g
—_ C

|
| |
H — n

=
b &
'/

Nitrogen

1

18.

16

17.

a) Dircct synthesis/direct combination of

clements

b} iron (1) chloride

c) Iron (III) chloride sublimes and the
sublimate collects an the cooler parts.

a) Heating
b) Yellow Jead (II) axide tumed to reddich
brown substanoe when heated then to grey
lead metal.

c) - Fare existinguishers
- Refrigerution
- Acrxted drinks

18. Musx of salute (glocose) = 142-23.0= 119.0z

19.

Misss of water = 192.- 142 = 50.0g

Solubility 119 % 100 = 238g/100g waser
S

i) P - Dizmond
Q - Graphite

i1) A - Covalent bonds

C - Weak van der waals forces of attracbon

iti) Q is made of hexagonal layers that <lide
over each other since the layers are held by

weak van der waals forces of attraction.

iv) Q hax delocalized electrons thet are not

used in bonding which carry electric charges

a) Proton dononElectron acceptor/substance
that dissclves in water to produce H ions as
the only positively charged lons.

b} H,0
H,0 donate protoa/H” to NH, to form NH,

Carbon and hydrogen
b) A candle will go off, carbon (1V) oxide
and water will accumulate, yet they do not

suppor.

i1) The mass would increase, Calcium oxide
is 2 basic oxide that would combine with
carbon (IV) axide which is an acdic oxide to
form calcium carbonatef/

iii) The products were oxidized substances
of carbon and hydrogen. Oxygen was added
o cach of the clements present in the candle.
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L acM,

b E
ol
alL
eli) 288

i)2R
f) ) has a smaller radius then C. J has 2 higher
mclear attraction pulling electrons towards the
nucleus.
&) K has has higher melting point than J. K has
a stroager intermolecualr force of attraction
than J.
Myl

)N

| B

a) Chromastography
b) Salvent fromt is the fasthest distance reached

by clutins solvent on the adsorbent matenial.
On the diagram H.

oG
i)l

d) Red. blue, Green

e) Aand C. They anly have one chromatogram.
DB

u) E

a) 1) The chromatogram mast have & fferent
salubility rate.

i) The dye must be soluble in the siren scivent

3. u) Hydrocwbon -1
b) 1) Fractional distillaticoy,~]
i) Production of hydrogen |~ duning cracking
process fuel .~ (Any one use)

c) i) A - Calciumn carbide/CaC., -1
B - Sodium ethoxide .~
JCH,CH,ON/C H,ONz
C - Ethanoic acid / CH,COOH
D - Ethyne gas / H-C=C - H / CHCH
iii) Step [ - Polymenization o~ |
Step 11 - Hydrogenation -1
Swp V- Esterification (-]
Step V - Dehydrution - |

1ii) Manufacture of marganne/salid futs from
liquid fats_~1
iv) Catalyst W - Nickel -1

Catalyst x - Phasphonic acid 1

v) CH.CO0CH CH, or CHOOOCH,

& cngc'_o CHCH,C - OCH.CH,

vi) 2CH,0H,, + 2Ny /2 2C,HONg + Hy
BE-1
vii) HCl is a strong scid and therefore has more HY
ions than C,H,COOH acid The mare the H™,
the faster the reaction.

4. 2 Remoave dust. Carbon (V1) oxide and water
vapour o1 throegh sppropriate means.
- Compress the emaining part of air to 200atm
and -200°C w liguity, "/, it
- Carry fractional distitlstion -/, . Nitrogen
will be the first to boill of~/, and is collected
us the first Y/, fraction of the distiliate at
(-186°C)

b} i) Nitrogen (I} oxide / N,O
it)
N"‘lm . cubom ; Nn: * cnm * ":oumm
OSof Cuin Cuwo ===z +-2=0
= ?2 v“f,
08 of Cu 2t the end of the r & n = O~/,
So, Copper has been reduced -/, by am.
momix hence smmania is the -/, reducing agent.

i) HNO, o + NH ——NHNO,
BE - A,
58 A,
ot

iv) Ammonium nitrate is used a s fertilizer -1
- Used to make explosives -1
Any | give Imk

il Zn* =G Ll o G ol
G S Fo7l ar " 10
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) E  r30H g E(OH),,
BE - Y,
5S- Y

5. anG 1
WG, +2H, —» G”“¢ Ho Wl
il Er - EL =034 - (-0.44)
=0.78Y 1

- U-\" 5 N‘

Q) r:‘: i'.v::@;

L had=Y H 4

O I |

Or I
/.

Sa\—‘.-t -
o h\ Nimiy

Gyt =y,

b)i)H -t

i1) To make water 2 better cloctralyte 1

iii) Both C1' and OH migrate |~/ to the anode.
Hence both chlorine and oxygen will be
collected. L/,

iv) Ne. of Faradays = 144750 A= 1.5,
96500

Cu® o+ —> Cu -1

Moles of Copper =15 =075,
3

Masss of Copper =64 x 0.75,-'),
=45

6 i) SEE GRAPH (3MKS)
f) 1 27 - 28sccand,~1
Il 54 - 56 second -1
Answer in part 11 s half that of part |
b) v iy vl
it 1 male of thiosulphate = 10 x 0.4 = 0.004mcles
1000

11 Moles of hydrochloric acid = 10 x 0."..\/'(2
1000
= 0.02moley~/,

[ ok
e SolaY s - Ca i
y H‘}'Dh-' -

iil Thiosulphate - hydrochlaric acid is in
cxoess, -1

c) Same cross {X) should be used in cach
experiment cross (X) shoule be viewed from
same positiona~1 (any ane)

a) i) ZnS -1

i1) So us to obtain ZnO which is easily reduced
by CO to Zny~1

Uns, + 30, — W0 +250,

bl i) - Coke /Carbon  2ny one
- LimestonefCaCO,

20, + 0y, — 200,,~1

0, . +C —5 200 I
i) Virpoanigas. temperatuse i above the bailing
of zinc.y -1
iv) 600°C it is condensing/temp is below boiling
point of zinc.,_~1
v) Formution of gullics . ldue to soil
containing the ore/CO, leading to global
WATING A~ 1
vi} Making blass
- Making -ve terminal in dry cells
-Galvanization of iron sheets.

A-Soft Education Consultants

Page | 254



Chemistry paper 1, 2&3

GATUNDU NORTH SUB-COUNTY COMMON EXAMINATIONS
CHEMISTRY PRACTICAL FORM 4 PAPER 3 MOCK 2015
MARKING SCHEME

l. TABLEI Calculute
CT.-3 I Carrect sns
DP-1 I 02 o' x25=0005males,~
AC-1I 1000
TR. 1
(6mks) T mole (HX) . ZH,0 —=> 126
x==>435
L )Grgph =45 "
Scale - 'f; 126
Label - '/, = 00357 molesy -7
Plots - 1 0.0357 =——>250
Line - 1 Ans (1)
ii) and iii) froen graph (3Imks) 0.0357 x Ans i) 1 = Correct ans, ~'"
Table 11 -0
CT-1
D1 Ans (1) I {HX), 2H,0 === 0.005 mole NaOH
AC-1 | mole =——> 2males of NaOH
PA- I (HX), 2HOis "
FA-I n=2,-%
(Smks) (4mks)
2) _Observaton Inferences
White residuc Insoluble and soluble
Colourless salution salts suspected
Imk Imk
Observation Inferences
White ppt P, Al™, Zn™
Soluble in excess
Imk Imk
it) Observation Inferences
“No white ppt Ba™, Po¥, Ca™* abuent
No effervescence COF absent
Imk Imk
i) Observalion Inferences
White ppt 50,
llfnk "xﬂ\k
b)  Observation Inferences
Effervesconce O,*
Biue litmus tarns red
Imk " mik
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Observation Inferences
- White ppt dissolves in excess Po™, Zn™, A" present
Imk Imk
i Ot ~ Iaf

- White ppt dissolves in cxcess - Zn™ present
Imk Imk
a)_Oburvnion _ ln_t_’a:m
- Burns with a blue flame - C - OH suspected
('f;mk) (V/;mk)
b) Obscrvabion Inferences
- Purple potassium \F=C< -C=C-0OH
Mangaoxide (V) decoloured
Imk Imk
c) Observation Inferences

/
Bromine water not decalourised ‘,c:c\. -C=C- absent
or

R - OH present
Imk Imk
d) Observation Inferences
Il
No effervescence - C - OH absent
R - OH confirmed

('l:mk) ( 'f,mk)
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