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1. The grid below shows part of the periodic table. Study it and answer the questions that follows.

S R | K
Al J Y | U Pl L
w1 - e
a) Give the name of the elements represented by the shaded region. (1 mark)
b) Identify an element which form ion with +2 charge. (1 mark)
¢) Which non-metal is most reactive ? (1 mark)

table. (1 mark)
e) State and explain how the atomic radius of U and J.<compare. (2marks)
f) Write a chemical equation for the reaction between the oxide of A and water. (1 mark)

g) Explain how the electrical conductivity of A and Y compare. (2 marks)

Hydrated

copper (I1)
sulphate

Freezing
Mixture

X7
L]

i) State the colour change that occurred in the copper (1) sulphate crystals when heated. (1 mark)
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i) Identify liquid P (1 mark)

iii) Describe the chemical test that could be used to confirm liquid P. (3 marks)

b) Liquid P was heated for 8 minutes in a beaker. The results are given in the table below.

Time (minutes) 0 1 2 3 4 5 6 7 8
Temperature (°C)| -2 0 0 23.0 | 465 | 70 95 95 96

i) On the grid provided, plot a graph of temperature of liquid P (y-axis) againsttime (x-axis) (3 marks)
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ii) On the graph, show the freezing point and boiling point of P. (2 marks)
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3.The diagram below summarizes the results of a series of chemical reaction.

Sodium Concentrated Colourless gas A water Acid solution B
chloride Sulphuric acid g

Lead nitrate

White precipitate D Green-yellow gas C

Hydrogen| sulphide

Products E
(1) NI GA8S A it e e e e e e e e e (1 mark)
(ii) State how gas A can be tested. (1 mark)
(iii) Write the chemical equation for the formationof gas A. (1 mark)
(iv) What effect would solution B havé-on phenolphthalein indicator? (1 mark)
(v) Name reagent used to convert Bto C (1 mark)
(vi) Identify
(a) White precipitate D (1 mark)
(b) Products E (1 mark)

4|Page



(vii) Write ionic equation for the formation of white precipitate D. (1
mark)

4. (a) Name each of the processes described below which takes place when salts are exposed to air for sometime.

(i) Anhydrous copper (I1) sulphate becomes wet. (1 mark)

(iii) Fresh crystals of sodium carbonate Na,C0O3.10H,0 becomes covered with white powder of
formula NaCO3.H,0 (2marks)

(b) Write the formula of the complex ion formed in each of the reactions described below.

(1) Zinc metal dissolves in hydrochloric acid (Imark)

(c) A hydrated salt has the following-cemposition by mass. Iron 20.2%, Oxygen 23%, Sulphur 11.5% and water
45.3%. Its relative formula mass is:278.

(i) Determine the formula of.the hydrated salt. (3marks)
(Fe=56,5S=32,0=16,H=1)

(ii) 6.99 of the hydrated salt was dissolved in distilled water and the total volume made to 250cm? of solution.
Calculate the concentration of the salt solution in moles per litre. (2marks)
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(d) 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. (3 marks)

5. a) The diagram below shows the Frasch process used for extraction of sulphur. Use it to answer the
questions that follow.

Hot compressed —> )
air (15atm)
ﬁ X
Super heated——>
water at 170°C \
i) [0 10101 Y2 G S SOOI (1 mark)
i) Why is it necessary to use superheated water in this process. (1 mark)

iii) State two physical properties of sulphur that makes it possible for it to be extracted by this method.
(2 marks)

b) The diagram below shows part of the processes in the manufacture of sulphuric (V1) acid. Study it and answer
the questions that follow.

Concentrated Sulphuric (VI) acid

Air
Sulphur (1V) — ;LE‘—

l Sulphur (1V) oxide
+ air

| [ Sulphur (V1) oxide
______________ HEAT c 4
oncentrate
CATALYTIC EXCHANGER \L HaSOu
CHAMBER B |

ABSORPTION
TOWER

Oleum
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i)Write an equation for the formation of sulphur (1) oxide from sulphur.

d) What observation will be made when a few drops of concentrated’sulphuric (V1) acid are added to crystals of

sugar? Explain your answer.

6.(a) Give the systematic names of'the compounds having the structural formula given below.

(2 mks)
CHs; CHs H
(i) CHs CLl—C | — Br
(i) CHs3 ClH—CHzCHs
CH 3

(b) Apart from its normal(straight chain) structure, draw two other isomers of Pentane
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(c) Use the flow chart below to answer questions that follow

Substance P

Excess conc

STEP | HaSO4

A TCAS STEP Il
But-1-ene

v
@)

STEP Il

Butane

STEPJV U.V Light

A 4

Chlorobutane

() Identify substances (2 mks)

(i) Name the reagent and conditions necessary for Step Il to occur (2 mks)
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(iii) Name the type of reaction taking place in step | and IV. (2 mks)

7. (i) Study the flow chart below and answer the questions that follow.

Wat
HCl g &HCHMJ) Mﬁas Q

Heated iron
v
Solid Y
Water
Brown ppt  NaOHeq Solufion Y
(a) Identify —
(i) Solid Y (1 mark)
(ii) Gas Q (1 mark)
...... "

mark)

(if) The set — up below was used to react dry chloring“gas with iron powder. The product Z was collected

in flask B.
Guard tube
Calcium oxide
Iron powder
Flask B
Dry C|z(g)
Product Z
Combustion
Heat
tube
(@) Identify product Z. (1 mark)
(b) What property of product Z makes it possible to be collected as shown in the diagram (1 mark)
(1 mark)



(d) The total mass of product Z formed was found to be 0.5g. Calculate the volume of chlorine gas that reacted
with iron. (Fe = 56, Cl = 35.5, M.G.V at 298k = 24000cm®) (3
marks)

(iii) Concentrated sulphuric (V1) acid was added to white crystals as shown. The colourless gas P formed
was passed over heated manganate (V1) oxide and a gas Y which bleached litmus paper was produced. The
experiment was reacted using powdered metal 2 instead of manganese (IV) oxide. This time a gas R which
burned inair with a blue flame was formed.

i

M IV) oxid
Conc. H>50a anganese (IV) oxide

G . A, Gcasy

-l.‘-:- .
Heat
$ White crystals
(@) (i) Name gases
- e (1 mark)
R e R e e e (1 mark)
(ii) What type of chemical reaction ocgurred between gas P and manganese (IV) oxide (1 mark)

(i) State two observations made when acidified potassium manganate (V11) solution is reacted with hydrogen
sulphide. (2marks)
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