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1. (a). Crude oil is a source of many compounds that contain carbon and hydrogen only.

(). Name the process used to separate the components of crude oil.

(1 mark)
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(ii). On what two physical properties of the above components does the separation depends.

(2 marks)

(b). Under certain conditions, hexane can be converted to two products. The formula of one of
the
products is CsHs.

i) Write the formula of the other product.

(ii). Describe a simple chemical test to show the difference between the two products formed in
b(i) above

(2 marks)

(c). The set up below was used to prepare and collect ethene gas. Study it and answer the
questions that follow

Conc. ’-\-\ : %
H:50. ‘4(}\ — J‘ : Ethene

1 ‘:-'-‘

2 ==

_-_l_ Water

—

(1 mark)

(d). On of the reaction undergone by ethene is addition polymerization. Give the name of the
polymer and one disadvantage of the polymer it forms.

(2 marks)
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N AN .o

Disadvantage of the polymer

(1 mark)

(1 mark)

2.(a) Name the method that can be used to obtain pure Iron (111) chloride from a mixture of iron
(111) chloride and sodium chloride. (1 mark)

(b) A student was provided with a mixture of sunflower flour, common salt and a red dye. The

characteristics of the three substances in the mixture are given in the table below. (1 mark)
Substance Solubility in water Solubility in ethanol
Sunflower flour Insoluble Insoluble

Common salt Soluble Insoluble

Solid red dye Soluble soluble

The student was provided with ethanol and any other materials needed. Describe how the
student can separate the mixture into its three components. (3 marks)

(c) The diagram shows part of the periodic table. The letters do not represent the actual symbols
of the elements. Use the diagram to answer the questions that follow.

L Q
R /L) T
z /////, N v W
Y s X
Q) Explain why the Oxidizing power of W is more than of X. (2 marks)
(“) ...... How dothe meltmg pomts ofR and T compare Exp Iam ..................... (2 m arks) .......

(iv). Element K is in group (v) and period 2 of the periodic table. Locate the element in the grid

above. (Imark)

(v) Using dots (.) and crosses (x), show the bonding between K and hydrogen. (1 mark)
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(vi) Select an element that coulf be used:-

(1) in weather balloons (1 mark)

3. The flow chart below shows some of the processes involved in large scale production of
sulphuric (V1) acid. Use it to answer the questions that follow.

Substance A
lSquhur (V) oxide Y ‘

Reaction Absorption
Oxygen Sulphur_ Chamber Oleum

Chamber g "

(V1) oxide
*Nater

(a). Describe how oxygen is obtained from air on large scale. (3 marks)
(b). (i). Name substance A (Imark)

(c). Vanadium (v) oxide is a commonly used catalyst in the contact process. (1 mark)
(1). Name another catalysts which can be used for this process. (1 mark)
(ii). Give two reasons why vanadium (IV) oxide is the commonly used catalyst (1 mark)
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(d). State and explain the observation made which concentrated sulphuric (V1) acid is added to
crystals of copper (1) sulphate in the beaker. (2 marks)

(e) The reactions of concentration sulphuric (V1) acid with sodium chloride produces hydrogen
chloride gas. State three property of concentrated sulphuric (V1) acid illustrated in this reaction.

(Imark)
(f) Name f O ur uses of 3u|ph ur .i C ( V|) . ac|d ................................................. (2 m arks) o
4( a)What 'i S meant bymo|ar heat of Com bus“on') ...................................... (1 m ark) .....
(b). State the Hess’s law (1 mark)

(c). Use the standard enthalpies of combustion of graphite, hydrogen and enthalpy of formation
of propane to answer the questions that follow.

AH°; (Graphite) = - 393kJmol-1

AHOC (CHZ(g)) =- 286k\]m0|_1

AH%(C3Hgg) =-104 kJmol™

(i). Write the equation for the formation of propane. (1 mark)

(ii). Draw an energy cycle diagram that links the heat of formation of propane with its heat of
combustion of graphite and hydrogen. (3 marks)

(iii). Calculate the standard enthalpy of combustion of propane. (2 marks)
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(d). Other than the enthalpy of combustion, state one other factor which should be considered
when choosing a fuel. (1 mark)

(e). The molar enthalpies of neutralization of dilute hydrochloric acid and dilute nitric (V) acid
are -57.2kJmol ! while that of ethanoic acid is -55.2kJ/mol. Explain this observation. (2 marks)

5.(a). At 25°C, 509 of potassium nitrate were added to 100g of water to make a saturated
solution. What is meant by a saturated solution? (1 mark)

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

Temperature (°C) 12 20 28 36 44 52
Solubility g/100g of water 22 31 42 55 70 90
(i). Plot a graph of the solubility of potassium nitrate (vertical axis) against temperature.
(3 marks)
(ii). Using the graph:
. Determine the solubility of potassium nitrate at 15°C. (1 mark)

1. Determine the mass of potassium nitrate that remained undissolved given that 80g of
potassium nitrate were added to 100cm? of water and warmed to 40°C. (2 marks)

(c). Determine the molar concentration of potassium nitrate at 15°C

(Assume there is no change in density of water at this temperature. (K=39, N=14, O=16)
(3 marks)
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(iii). Carbon (I1V). Oxide dissolves slightly in water to give acidic solution. Give the formula of
the acid. (1 mark)

(b). Zinc oxide can be obtained by heating zinc nitrate. A student heated 5.769 of zinc nitrate.
(). Write the equation or the reaction that occurred. (1 mark)

(ii). Calculate the total volume of gases produced (Molar gas volume = 24dm?, Zn = 64.5, O =16,
N=14.0) (2 marks)

(c). Excess carbon (I1) oxide gas was passed over a heated sample of an oxide of zinc as shown
in the diagram below. Use it to answer the questions that follow.

T | oy 0 o

(1). State and explain the observations made in the combustion tube. (3 marks)
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7. The flow chart below shows a sequence of reactions involving a mixture of two salts, mixture

X. Study it and answer the questions that follow.

Mixtrue X

Step I| (i). Addition of water
(ii). filtration

!

Solid N

Step Il{Heat

Y

L

Solution P

Step VI (i) acjdified
(i). acidified Ba(SOs3)2
(i) Filtrati

!

Colourless solution

|

Deep blue

Solution J

Black solid Q and a gas which . .
; hi hen bubbled White solid
orms a white ppt when bubbled | Step V11 excess aqueous ammonia
through calcium hydroxide
Step Iil Dilute Sulphuric (V1) acid White precipitate which
) dissolve to form a colourless
Blue solution (S)
solution
Step IV Excess equeous Step V Magnesium powder
Ammonia Y
Products
(a). Write the formula of the following
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(i). anious in solid Q (1 mark)

(ii). The two salts present in mixruew M. (2 marks)
(b). Write an ionic equation for the reaction in step (V1). (Imark)
(c).State and explain the observations made in step (V) (3 marks)

(d)(i). Starting with lead (I1) oxide,describe how a pure solid sample of lead (I1) sulphate can be

prepared in the laboratory. (2 marks)

(if). How can one determine whether the lead (1) Sulphate prepared is pure? (2 marks)
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1. The grid below shows part of the periodic table. Study it and answer the questions that follow. The
letters do not represent the true symbols of the elements.

A

I C D E

F H
a) Which element forms an ion of charge - 2? Explain your answer 2marks
b) What is the nature of the oxide formed by element C? 1mark
c) How does the reactivity of H compare with that of E? Explain. 2marks
d) Write the chemical equation for the reaction between B and chlorine? 1mark
e) Explain how the atomic radii of the following compare; 2marks
i) FandG
ii) Band G

2marks
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g) 20cm? of a solution of a hydroxide of |1 completely neutralizes 17.5cm?® of 0.5M sulphuric (V1) acid.
Calculate the concentration in moles/litre of solution of the hydroxide of | 3marks

2. The diagram below shows an experiment set-up to investigate a property of carbon (ii) oxide. Study it
and answer the questions that follow.

Combushon Carbon (1] oxide

tbe
| r—l L

Copper (i)
el %§_

Bhie flame of gas =

1mark

b) If the experiment was carried out properly. What observation would be made in the combustion tube?

1mark
c) Give an equation for the reaction that occurs in the combustion tube. 1% mark
d) Give an equation for the reaction that takes place as gas x burns. 1% marks
e) Why is it necessary to burn gas x? 1mk
f) Name the reducing and oxidizing agent. 2marks

(i) Reducing agent




233/2 Chemistry Paper 2
g) Identify any other substance that would have the same effect on copper (ii) oxide as carbon (ii) oxide.

1mark
h) What would happen if copper (ii) oxide was replaced with sodium oxide? Explain 2mark
3. a) Sulphur occurs naturally in two different forms called allotropes;
(i) What are allotropes? 1mark

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

Above 95.5°C
Rhombic sulphur Monoclinic sulphur
Below 95.5°C
Give a name to the temperature 95.5°C 1mark

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

Air
Step 1 J/ 503 ig)
Sulphur 805 [ Dust 507 (g . Pure Y
Air Z precipitation Drying §0g¢g M Comverter
Step 2
803 (g)
Concetrated c 1
huri Arcid onceirate
sulpluric (V) sulphuric
Acid
Siepd4| X D Siep 3
(i) Give the name of chambers labeled 1% mark
X
Y
Z
(ii) State the three conditions in the converter. 1% mark
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(iii)Explain why gases are passed through ; 2marks
I — The dust precipitator and drying power

Step 2:

c) Calculate the volume of sulphur (V1) oxide gas in litres that would be required to produce 178kg of
Oleum in step 3. (Molar gas volume at s.t.p.=22.4l, H=1, 0=16, S=32) 3marks

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

Ammonia
(i) Oz + catalyst
Compound Y STEPI
J (i) Water
Nitric (v) acid STEPII || Adqueous sodium
nitrate
CU(s) S (S) STEP 111
\ 4
CuO Heat Solution Brown fumes
Step IV
K

Y Hyg

Brown Solid L
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(i) List the raw materials used in the manufacturer of ammonia gas. 1mark

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

catalyst. 1mark
" I d e ntl fy the pmcess IS Step I I,} ...................................................................................................... 1ma rk ......
() Using an appropriate cquation, explan how th reacton in'step W occurs Amark)
" WhatShOUId be added to SO Iunon K t 0 form SO “d L? ................................................. ( 1ma rk) .
T

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

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

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

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

Moist blue litmus paper

/V
|
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a) Name a suitable drying agent for chlorine gas? 1mark
b) State one property of chlorine gas which facilitates this method of collection. 1mark
c) State the observations on the moist blue litmus paper. 2marks

d) Chlorine gas was bubbled through distilled water. With aid of an equation show the formation of
chlorine water. 1mark

2marks

f) Chlorine gas is mixed with moist hydrogen sulphide gas, state and explain the observations 2marks
g) Give one use of chlorine gas. 1mark
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6. Fractional distillation of air is used in the industrial manufacture of oxygen. The diagram below shows
the process.

Dust particles Liquid S
Air TA B M
—> > > — Substance T
l Dry air
A 4
Sodium Carbonate Compressor <
solution
Y
X

Nitrogen boiling €+— D

point- 196°C

Fractional 1
Argon boiling <+— distillation
point -186°C <
R
Oxygen boiling |
point - 196°C
a) What processes are taking place in chamber A,B,M and D 2marks
A
B
M
D
b) Name;

(i) Liquid S
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c) Explain why part Y in chamber D is curved? 1mark

e) In the laboratory preparation of oxygen, manganese (iv) oxide and hydrogen peroxide are used. Write an
equation to show how oxygen gas is formed. 1mark

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

R

—Air ——Air

=il

| Anhydrous
calcium
chloride

"==p——~DBoiled water
=—3— Nail

7. Below is a scheme of some reactions of propanol. Study it and answer the questions that follow.

0 Polymegsatlon v HBL 7
Step Il [Conc. H.SO
PI 4 2o Step |
160°C
Propanol
P CH3CH2CHs3
CH3CH2CH.OH
A 4
Step 11
CH3CH.CH,CL

9|Page
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(a) State the reagents and conditions required to effect step | 3marks
(b) Draw the structural formulae and name product Z. 1mark
(c) Name product Q 1mark

(d) Explain how product Y can be distinguished from the product formed after step I has taken place.

2marks
(e) What name is given to the process in Step Il and step Il 2marks
Step Il
Step 111
(F) (i) Define the term hydrocarbon Imark
(ii) Draw the structure of 1, 2 — dibromopropane Imark
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1. A student set-up the following apparatus to prepare carbon (1) oxide from charcoal in the
laboratory.

)} State the purpose of potassium hydroxide solution (Imk)
i) Identify gas B (Amk)
iii) Name_two substances that react together to produce gas B (2mks)

iv) Write balanced equations for reactions in
) Combustion tube (Amk)

i) Flask L (1mk)



vi)

vii)

2. Use the information in the table below to answer the questions that follow. The letters are

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

In another experiment, the student reacted charcoal with excess hot concentrated
nitric (v) acid.

1) State one observation made (Amk)
i) Write balanced equation for the reaction (Imk)
State two use of Carbon (I1) oxide (Imk)

not the actual symbols of the elements.

Element Atomic Number M.P (%)
A 11 97.8
B 13 660

C 14 1410

D 17 -95

E 20 839

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




b) Select an element which is :

)} A poor conductor of electric current (Imk)

i) The strongest reducing agent (Imk)

1)) Has a giant covalent structure (Imk)

1v) In which state will element B exists at 661°% Explain. (Imk)

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

d) Using dots (.) and crosses (x) to represent the outermost electrons, show the bonding in
the compound formed between elements C and D. (2mks)

e) Explain the difference in melting points in elements B and A (2mks)



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

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

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

(a) Name substance J and draw its structural formula: (2mks)



Name

Structural formula

(b) What reagents and conditions are necessary for:

)} Step (111) : Reagent (Imk)
Condition
i) Step 11: Reagent (Imk)
Condition

c) Name the following

i) L (Imk)
i) Gas P (1mk)
iii) Q (Imk)
iv) M (Imk)

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



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

f) If the relative Molecular Mass of R is 21,000, determine the value of n. (C =12.0, H =1.0)
(2mks)

4. a) Define an electrolyte (Imk)

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

i) Molten magnesium Chloride

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

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



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

1ii) Name process (i) (Imk)

iv) Write a balanced equation for the formation of white precipitate K (Imk)

v) State the condition required for process (I11) (Imk)

vi) Which physical property is exhibited in process (1) (Imk)

vii) State one use of magnesium hydroxide (2mks)
Give one reason

5 a) At 25°%, 509 of potassium nitrate were added to 100g of water to make a saturated solution.
What is meant by a saturated solution? (Imk)



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

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

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




ii) Using the graph
i) Determine the solubility of potassium nitrate at 15°. (Imk)

ii) Determine the mass of potassium nitrate that remained undissolved given that 80g of
potassium nitrate were added to 100cm? of water and water to 40%.  (2mKks)



¢) Determine the molar Concentration of potassium nitrate at 15°c.
(Assume there is no change in density of water at this temperature)
(K=39.0,N=14.0,0=16.0) (3mks)

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

i1) Using the equation in (a) above, calculate the number of moles of hydrochloric acid that
would react completely with 153.0g of aluminium oxide (Al = 27.0, O = 16.0) (3mks)

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

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

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

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



iii) The percentage of sodium chloride in the mixture. (2mks)

7. The flow chart below illustrates the industrial extraction of lead metal.
Study it and answer the questions that follow.

a) 1) Name the ore that is commonly used in the process (Imk)

ii) Explain what takes place in the roasting furnace (1mk)

iii) Identify gas P (Amk)

iv) Write the equation for the main reaction that takes place in the smelting furnace.
(1mkK)



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

Vi) Give two environmental hazards likely to be associated with extraction of lead.
(2mks)

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

c) State one use of lead other than the making of lead pipes (Imk)
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1. a) Consider the following reaction:
Axg) + Bag) =——=2AByg), AH = +75 kJ

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




Energy (kJ)

Reaction path
b) Given that; AHs (Al203) = — 1590 kdmol*

AHs (Cr203) = -1134kJmol*

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

c) The following data was obtained during an experiment

Mass of ethanol burnt = 0.29

Mass of water in the calorimeter = 2009
Specific heat capacity of water = 4.2 jgtk?
Initial temperature of water = 235°0C

Final temperature of water = 28.0°C

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

i) How much heat was required to raise the temperature of water from 23.5
OC to 28.0°C? (2mks)

iii) Two assumptions were made in calculating the enthalpy of combustion for
ethanol. State them. (Amk)



iv) Determine the molar enthalpy of combustion of ethanol.(C= 12,H=1,
0=16) (2mks)

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

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

potentials are given.
lead

Iron ——
| [ salt
= - = — bridge
11:01\1 oL - Lead I
nitrate - - = itr
nitrate

Pb?*(ag) + 26 ————Pb(s)E® =-0.13V
FeZt(ag) + 26 — () E© =-0.44V

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

b) Sodium chloride is used as the salt bridge. State the two functions of the
(2mks)

salt bridge.

The e.m.f of the cell will reduce with time. Give a reason for this. (Imk)



e) During electrolysis of water acidified with Sulphuric acid, two gases were
produced at the electrodes:

i)  State which ions are preferentially discharged at the electrodes. Explain
with aid of half ionic equations.
Anode. (2mks)

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

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

CeH1206(aq) — > 2C2H50H (aq)+2CO2(g)
The reaction is exothermic. Eventually the fermentation stops when the concentration

of ethanol is about 12%.
(i) On a large scale, the reaction mixture is cooled. Suggest a reason why this is

necessary. (Amk)
(if) Why does the fermentation stop? Suggest one reasons. (Amk)
(ii1) What technique is used to concentrate the aqueous ethanol? (Imk)

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

() Determine the empirical formula of compound X. (2mks)



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

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

Compound | Formulae
A C2H402
B C2HsO
C C2Hs
Giving a reason in each case, select the letter(s) which represent a compound that
) Decolourises acidified potassium manganate (V1I). (Amk)
i) .Gives effervescence with sodium hydrogen carbonate. (Amk)

iii) Undergoes substitution reaction with chlorine gas. (Amk)

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

HHH
I I I I
c€€ —-C€C -—
I I I I
CeHs H CeHs
(i) Draw the structure of the monomer unit of polystyrene. (Amk)

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



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

every experiment was recorded in a table.

Concentration of 2.0 1.75 1.50 1.25 1.00 0.75 0.50 0.25
HCI (moles per litre)

Time (seconds) 8.8 10.0 11.7 140 | 175 18.7 |35.0 |70.0
L (sect)

time

a) Complete the table above for Ytime.

b) Plot a graph of rate i.e Y/time against concentration.

(4mks)

3mks) |




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

d) From your graph state the relationship between the rate of reaction and
concentration. Give a reason. (Imk)

e) A state of equilibrium between dichromate (vi) and chromate ions is

established as shown below

Cr207%(aq) + 20H (ag) 2CP04”(ag) + H20q)
Orange (Yellow)
i) What is meant by dynamic equilibrium? (Amk)

ii) State and explain observation made, when a few pellets of Hydrochloric acid
are added to equilibrium mixture (2mks)

5. 1) The table below shows properties of some elements represented by symbols
W, X,Y and Z. Study the information in the table and answer the questions that
follows

Element No. Of protons | Atomic radius(nm) | Boiling point °C

W 2 0.93 -269

X 10 1.31 -246

Y 18 1.54 -186

Z 36 1.89 -152

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



b) In which group of the periodic table are the elements in the table above? Give the

name of the group (2mks)
c) Explain why the atomic radius of W is smaller than that of X (Imk)
d) state one use of element X (Amk)

I1. The section below represents part of the periodic table. Study it and answer the
questions that follow. The letters are not the actual symbol of the elements.

Q
B |H M

X
Y A
Z

nl<|H

a) Select the least reactive non-metal. (1mk)

b) Which of the elements has the greatest tendency of forming covalent

compounds in nature? Explain your choice. (Amk)
c) Explain why the atomic radius of T is smaller than that of M. (2mks)
d) Compare the electrical conductivity of element X and B. (2mks)

6. Extraction of iron involves two main processes, smelting and refining. Below is
the blast furnace which is used to smelt iron from its ore.

COy, CO
n as waste



Carbon (IV) oxide 500°C
recycled &
Fire brick linin .
Hot air blast from
stove
Slag
Iron
» Molten iron from
tap

a) (a) (i) The chief ore is Haematite. Name one other ore used in
extraction of iron (1 mark)

(b) Write equations for the reactions that take place at the region marked
A, BandC. (3mks)

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



(d) Write equations to show how impurities are removed from the ore. (2mks)

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

a) Identify gas L (1mk)

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

d) Write an ionic equation for the reaction with copper(l1) sulphate forming the
deep blue solution (Imk)

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

Ha()
Step |

10



Pgoducts Z

Potassium Nitrate

Catalyst «—gasB
Burn in ; CuO
Gas Q+water = Ammonia
Oxygen gas Step 11
Oxygen + catalyst
Step 11 Wate
\ 4
Compound P |/ Nitric(v)acid Step IV
NHs3

Q) State one source of gas B

| solution

a) Step |

a) Stepl

step |1

(1mk)

11
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1. (a) Use the information below to answer the questions that follow.
Cag) + %0, — CaOy  AH=-635KJmol™
Cag + Oyy — CaO,,  AH=-394KJmol"
Cag) + €+ ¥0yy — CaClys  AH=-1207 KJ mol™

Calculate the enthalpy change for the reaction.

CaO) + CO,y — CaCOyg, (3 marks)

(b) State one factor that should be considered when choosing a fuel for cooking. (1 mark)

(c) The following data was obtained during an experiment to determine the molar heat of combustion of

ethanol.
Volume of water used =500cm?
Initial temperature of water =25°C
Final temperature of water =44.5°C
Mass of ethanol + lamp before burning =121.5¢
Mass of ethanol + lamp after burning =120.0g

Calculate the



i) Heat evolved during the experiment (density of water = 1g/cm3, specific heat capacity of water = 4.2Jg™"K").
(i) g P y g P pacity g

(1 mark)
(it) Molar heat of combustion of ethanol (C =12, 0 =16, H =1). (2 marks)
(d) Write the thermo equation for the complete combustion of ethanol. (1 mark)

(e) At 298K and one atmosphere pressure, graphite changes into diamond according to the equation.

C(graphite) - C(diamond) AH = +2.9 KJ/mol

In the space provided, sketch a simple energy level diagram for the above change. (2 marks)

(f). Study the information in the table below then answer the questions that follows.

Bond | Bond energy (kJmol™
H-H 435
Cl-ClI 243
H-CI 431

Calculate the enthalpy change for the reaction.
H 2(g) + ClI 2(g) —> 2HC|(g) (2 marks)



2. (a) At 25°C 509 of substance X were added to 100g of water to make a saturated solution.

What is meant a saturated solution?

(b) The table below gives the solubilities of substance X at different temperatures.

Temperature °C 14

24

33

40

46

52

Solubility g/100g H.O 24

36

50

62

72

90

(1). Plot a graph of the solubility of substance X (vertical axis) against temperature.

(1 mark)

(3 marks)

(i) Using the graph.



I. Determine the solubility of substance X at 20°C. (1 mark)

. Determine the mass of substance X that remained undissolved given that 90g of substance X were added
to 100cm3 of water and warmed to 35°C. (2 marks)

I11.Calculate the molarity of the solution at 30°C. (Relative formula mass of X =122.5). (3 marks)

(c) The figure below shows an ion exchanger used to soften hard water

Hard water containing MgCl2

S

lon exchanger

Soft water out

i

(i) Draw the ion exchanger and show how it will appear at the end of softening process. (2 marks)

(i) How is the ion exchanger recharged after exhaustion (12 mark)

3.(a) Below is an incomplete diagram of a set-up of the apparatus used to obtain nitrogen gas from the air.

Zinc W

Water —>

Aspirator




(i) Complete the diagram to show how nitrogen gas is collected.
(if) State the role of the following:

I Water entering the aspirator.
Il Potassium hydroxide solution.

(iii).Write a chemical equation for the reaction that takes place in combustion tube.

(b).The diagram below represents the Haber’s process for the manufacture of ammonia.

the questions that follow.

Nitrogen Hydrogen

|

Purifier

\ 4

Compressor 500

unreacted gases atmosphere
\
Condenser b Heat Exchange
. - l - “
Liquid ammonia T 10%
Catalytic ammonia
chamber

(1) Name any two impurities removed by the purifier.

(1 mark)

(1 mark)

(1 mark)

(1 mark)

Study it and answer

(2 marks)



(i1) Name the catalyst used in the process (12 mark)
(iii) In the Haber’s process the conversion of nitrogen and hydrogen into ammonia is only 10%.

The remaining unreacted gases are recycled. What is the advantage of recycling. (Imark)

iv) A part from the catalyst and pressure of 500 atmospheres, name any other condition required for this
process. (Imark)

(c) Give any two uses of ammonia (1 mark)

d) In the manufacture of nitric (V) Acid from ammonia and air, ammonia is catalytically oxidized to nitrogen

(11) oxide
(i) Name the catalyst used in the reaction. (Imark)
(if) Write a balanced chemical equation for the reaction between ammonia and air. (Imark)

(iii) State one environmental problem likely to be faced in an area where nitric (v) acid manufacturing plant is
located. (1 mark)

4. In an experiment, carbon (V) Oxide gas was passed over heated charcoal and the gas produced collected as
shown in the diagram below.

ombustion tube

ve )z ![ A
t 1

Sodium hydroxide

(i) Write an equation for the reaction that took place in the combustion tube . (1 mark)



(if) Name another chemical substance that can be instead of sodium hydroxide . (1 mark)

(iii) Describe a simple chemical test to distinguish between carbon (1) Oxide and carbon (IV) Oxide

(2 marks)
(iv) What is the purpose of sodium hydroxide in the above set-up (1 mark)
(v) What property of the gas makes it possible to be collected ass shown above? (1 mark)
(vi) State one use of carbon (II) oxide (1 mark)

(b) In order to prepare sodium carbonate in the laboratory, students passed carbon (IV) oxide and ammonia gas

into brine as shown in the flow diagram below. Use it to answer the questions that follow:

Carbo% Brine »| Cooling o| Filtration
chamber chamber B unit C
Ammonia i
Anhydrous | Heating unit D
sodium
carbonate
(i) Why is the mixture obtained in chamber A cooled down in chamber B? (1 mark)
(if) Write an equation for the reaction that recurs in the heating chamber D (1 mark)

(iii) Give a reason why it is difficult to prepare potassium carbonate by the same method. (1 mark)



5. Study the flow diagram below and use it to answer the questions that follow.

Sodium

vWater

Solution C + Hydrogen gas

Solution

Metal A + Chlorine

+ Heat

Compound B

| Water

A

Colorless solution

N32C03

Mixed

l

Colorless solution

Dilute

solution C

A 4

Few drops of

White

Solution precipitate

A 4

A

HCl

White Precipitate

E

Excess

A 4

NaOH(aq)

Colorless solution

(a) Give the name and formula of the following.

(i) White precipitate E

Name

Formula

(i) Colourless solution F

Name

(1 mark)

(1 mark)

(1 mark)



Formula
(1 mark)
(b) What property is exhibited by white precipitate E when it reacts with Sodium hydroxide and HCI acid.
(Imark)

(c) Write an ionic equation for the reaction between white precipitate E and excess sodium hydroxide solution.

(1 mark)
(d) You are provided with.
)] Potassium carbonate solid
i) Zinc hydroxide
iii) Nitric (v) acid
iv) Distilled water
State briefly how you would prepare solid zinc carbonate using the reagents given. (3 marks)
(e) Distinguish between a weak acid and a strong acid giving an example of each. (1 mark)
. Identify an acid in the forward reaction given by the equation below:
HSU;,:W:, + H, UE!} = HESU‘},:EQ} + UH,:_EQ} (1 mark)

6. The grid below shows part of the periodic table. Use it to answer the questions that follow. The letters do not

represent actual symbols.




(a) Which of the elements has the largest atomic radius? Explain.

(b) Identify the most reactive non-metal. Explain.

(c) Compare the atomic radius of P and R.

(d) Give the formula of one stable ion with an electron arrangement of 2.8 which is:
Q) Negativity charged divalent ion.

(i) Positively charged monovalent.

(e) Given that the mass number of W is 40. Write down the composition of its nucleus.

(f) Write the formula of the compounds formed between.
Q) Element R and X.

(i)  Give one property of the structure formed when R and X bond.

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

Ca (OH)z
CaC + X tep
Gas Y 1moleHCI |,
Step 2

e N

H H 1 mole H2

| | Step 3
18 C _ C | A\ 4

| 200°C, High pressurd c,H, Hz 150°C | CHsCHs

H o OH |, Step 5 Stepd

- /

(i) ldentify reagent X.

(ii) Draw the structural formula of gas Y.

(2 marks)

(2 marks)

(1 mark)

(2 marks)

(1 mark)

(1 mark)

(1 mark)

(1 mark)

(1 mark)



(iif) What name is given to the process that takes place in step 5? (1 mark)

(b) An organic compound T reacts with chlorine gas in the presence of u.v light to form compound U. The
structural formula of compound U is shown below.

H H H H
H—CiI —C:—C:—C:—H
H oL oL H
Name the organic compound T and draw its structural formula. (2marks)

(c).The structure below represents two cleansing agents, L1 and L.
L1 > R—- CH2-CHs
|
OSOsNa*
Lo, - R-COONa*

(i) Identify each of the two cleansing agents, L1 and Lo.

L1
(Y2mark)
L2
(Y2mark)
(ii). State a disadvantage of each of the above cleansing agents.
L1
(Y2mark)
L2
(¥amark)

(d) In an experiment an organic compound was reacted with absolute ethanol in the presence of concentrated
sulphuric (V1) acid to form a compound whose formula is CHs CH> CH, COOCH2 CHs.  Name
I. The type of reaction that took place. (1 mark)



I1. The name of the organic compound to which the compound belonged. (1 mark)

(e) Write the structural formula and give the systematic name of the acid used in the above experiment.
(1 mark)
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1. The diagram below shows a set up used by a student in an attempt to prepare collect oxygen gas

—— oxygen

solidw

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

ii) ldentify solid w. (Imk)

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

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

i) The solution obtained in (b) above was found to have a pH of 2.0. Give reasons for this
observation. (1mks)

d) The reaction between sulphure (IVV) Oxide and oxygen to form Sulphur (V1) Oxide is an
exothermic reaction, which can be represented by the equation below;
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250 + Oxg S 2503 H = -ve A

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

i) What is meant by an exothermic reaction? (Imk)
i) How would the yield per day of sulphur trioxide be affected if temperatures lower than
400°C are used? Explain. (1mk)

i) All the sulphur (V1) Oxide produced was absorbed in concentrated sulphuric acid to form

oleum.
SO3q + H2SO4) — H2S207¢)

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

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

Compounds | Melting point °C | Boiling points °C
C2H402 16.6 118
CsHs -185.0 -47.7
C3HsO -127 97.2
CsHi2 -130 36.3
CeH14 -95.3 68.7
@ M Which of the compounds is a solid at 10°C. Explain (Amk)
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(b)

(©)

(d)

(i)  Choose two compounds which are members of the same homologous series and explain
the difference in their melting points (3mks)

(ili)  The compound C3HgOis an alcohol. How does its solubility in water differ from the
solubility of CsHq2 in water? Explain (2mks)

Complete combustion of one mole of a hydrocarbon produces four moles of carbon (1V) oxide
and four moles of water.
(i) Write the formula of the hydrocarbon (Imk)
(if) Write the equation for the complete combustion (Amk)
(i) In a reaction, an alcohol “J” was converted to hex -1-ene. Give the structural formula of
alcohol “J” (Imk)
(if) Name the reagent and conditions necessary for the reaction in C (ii) above ( Imk)
Compound K reacts with sodium hydroxide as shown below

CH: - 00C -C17 Hi: CH:0H

| |

CH-00CCrH:: +  3NaOH > CH-OH +  3CrHpCOONa™

| |

CH:- 00CCy-H: CH:-OH
M What type of reaction is represented by the equation above (Amk)
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(e)The following equations represent two different types of reactions
() nCsHse —  [CaHsln()
(i) CoHeg)  + Clyg — C2HsCl(g) + HClg)

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

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

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

Calcium oxide
Guard tube ‘

Iron (lll) chloride

Dry .—% :
chlorine gas T W s o

Heat Combustion tube

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

(i) What property of iron (I11) chloride makes it possible to be collected as shown in the
diagram (1mk)
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(iii)  The total mass of iron (111) chloride formed was found to be 0.5g. Calculate the volume of
chlorine gas that reacted with iron. (Fe =56, Cl = 35.5 and molar gas volume at r.t.p is
24,000 cm®) (3mks)

(©) When hydrogen sulphide gas passed through a solution of iron (111) chloride the following
observation was made;
The colour of the solution changed from reddish brown to green and yellow solid was deposited.
Explain these observations (2mks)

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

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

Elements | Atomic number | Melting point (°C)

L 11 97.8

M 13 660

N 14 1410

C 17 -101

R 19 63.7

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

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

v) Using dots and crosses to represent electrons, show bonding in the compound formed between
(2mks)

N and C.

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

JHy +0g

Jul

= H:04

o

P MEL

H:0 g
Rxn path g
@) (i) Which FAvalues have a positive sign. (Imk)

(ii) Which KAvalues have a negative sign (Imk)
(ili)What chemical changes is being represented by (2mks)

A HT

A H g o,
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(b) The hydration energy of AI** and CI- are -4690 and -364kJmol™ respectively. The heat of solution
of alluminium chloride is -332kJ mol-L.

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

(i) Draw an energy level diagram for dissolving of alluminium chloride (2mks)

(¢) When one mole of butanol is burnt. 2676kJ are liberated
(i) Write a chemical reaction for combustion of butanol. (Imk)

(i) Considering the following heats of combustion

A HOC (Graphite) = -393kJ mol*
A HC (H)(g) = -286kJ mol*
A H°C (Butanol) = -2676kJ mol*
Draw an energy cycle for the above energy changes (2mks)
(iii)Calculate the heat of formation of butanol (2mks)
5. (@) The equations below shows the standard reduction potential for four half cell. Study it and
answer the questions that follow. Letters are not actual symbols of the element.
E'Volts
Fog + 2-  —  2F@ +0.54
GZ+(aq) + 2e' — G(s) -044
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H (g + 2e- — Hs) +0.34

20 @) + 2e- — J2(9) 0.00

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

ii. Calculate the E’ value for the reaction in (ii) above (Amk)

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

() /—E—Gas H
Gas M —1— =]

Acidified water

e
attery
i. Identify the electrodes marked K and J (Imk)
K o e
T
I Write the equation that led to the production of gas (Imk)
VL e e
H o
ii Explain why hydrochloric acid is not used to acidify the water (Imk)
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(©) During electrolysis of aqueous copper (I1) sulphate 144750 columbus of electricity were used.
Calculate the mass of copper metal that was obtained (Cu= 64, 1 Faraday = 96500 Columbus)
(2mks)

6. The flow chart illustrates the extraction of zinc and preparation of Zinc (II) sulphate crystals. Study it
and answer the questions that follow

ST(J‘: Cﬂ'ke Gaﬂ Q
Roast ZnO(s) - _| Reaction
oaster » Mixer 7| chamber I
An(D)
Impurities
Separation
Liguid R chamber
Il Zn(l) |
Filtration Reaction Zn(s) | Cooling
chamber |~ chamber II + chamber
Crvstalization
chamhber —*ZnS0, .7TH,O
(@)(i)) Name
l. GBS O ettt (Imk)
. LIQUIA R o (Imk)
(i) Write an equation for the reaction that takes place in
CamMIEr | (Imk)
TR ROSET .t e (Imk)
CambEr 1l . (Imk)

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

I. The mass in grains of Zinc sulphide that would be obtained from 250 kg of the ore.(1mk)
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I1. The volume of sulphur (1V) oxide (Soz) that would be obtained from the above mass of
zincsulphideat room temperature and pressure (S = 32.0, molar gas volume = 24 dm?®). (2mks)

M. The mass of zinc metalthat would be obtained in labove(Zn = 65.4) (Imk)

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

7. (a) State the difference between chemical and nuclear reactions (Imks)

(b) Below is a radioactive decay series starting from

214 206

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

83 82

214 219 210 210 210 206

Bl Step | ii Step Il |ib Step 111 > Bl Step IV I 20 Step V %

83 84 82 83 84 82

(i) Identify the particle emitted in step I and III. (2mks)
1 SR

(i) Write the nuclear equation for the reaction which takes place instep V.  (1mk)

@KCSE Prediction 6 233/2 CHEMISTRY PAPER 2 Page 11



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

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

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

(i) Use the graph, determine the

I Half life of the Bismuth (Imk)
Il. Original mass of bismuth isotope given that the mass remained after 70 minutes was
0.169 (Imks)
d Give one use of radioactive isotope in medicine (1mk)
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