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1. The diagram below shows an experiment to demonstrate the properties of hydrogen as a
reducing agent. Study it and answer the questions that follow.

Lead(l)Oxide

Dry Flame
hydrogen
gas Jet
Combustion
tube

a) Before lighting hydrogen gas at the jet, it is important to drive off all the air in the
combustion tube. Explain. (1 mark)

b) State what would be observed in the boat containing lead (I1) oxide at the end of the
experiment. (1 mark)

c) Write chemical equations for the reaction takingplace;
i) In the combustion tube. (1 mark)

il) At the jet as the flame burns. (1 mark)

d) Why should the supply of hydrogen continue until the apparatus are cool? (1 mark)

(1 mark)
f) i) Carsin Mombasa rust faster than in Kisumu. Explain. (1 mark)
ii) Give the factors that are necessary for rusting. (1 mark)
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iii) Name two methods used to prevent rusting. (1 mark)

iv) Explain why a nail paced in a sealed tube containing tap water rusts while a nail placed in a
sealed tube containing boiled water fails to rust. (1 mark)

2. The grid shown below represents part of the periodic table Study it and answer the question that
follow. The letters do not represent the actual symbol of the elements.

Y/ GRNDE
.

b) Write the formulae of the compounds that would be formed between:
i)Dand G (1 mark)

3

www.freekcsepastpapers.com www.freekcsepastpapers.com www.freekcsepastpapers.com



www.freekcsepastpapers.com www.freekcsepastpapers.com www.freekcsepastpapers.com

c) State and explain how the compounds formed in (b) above compare in their melting points in
terms of structure and bonding. (2 marks)

d) Give the formulae of the oxides of the elements D and F and state the nature of each oxide.

1) D oxide (2 marks)
Formulae ...
NALUIE oo
i) Foxide (2 marks)
FOrMUIAE ...,
NALUIE ..o
e) Which of the elements shown does not form an oxide? Explain. (1 mark)

g) What name if given to the group.of elements represented by letter Y in the periodic(table?k)
1 mar

3. (a) Brine usually contains soluble calcium and magnesium salts. Explain how sodium carbonate is
used to purify brine. (2 marks)
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The diagram below represents a diaphragm cell used to electrolysed pure brine

A
- f 7 i
Brine ‘R -—J I 2 f
—_-‘"T‘ _ % | Steel
s focoen: % 4 cathode
- :3:1:3:3:3:/% | Porous
Titanium =1 diaphragm
mode e :-:-:-:-:—:%
[ :f:f:f:}:f:%:}:}:}:f} e
e e e
e e e S
a) Write the equations for the reactions that take place at :-
(@) Write th ions for th i hat take pl
| Cathode (1 mark)
Il Anode (2 mark)
(b) Name: I Product at U. (1 mark)
Il Another material that can be used instead of titanium (1 mark)
I11 The impurity present in the product at U (1 mark)
IV State two functions of the diaphragm (2 marks)
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c¢) Give one industrial use of the product at U. (1 mark)

d) State two environmental hazards associated with extraction of sodium metal (2 marks)

4. The diagram below illustrates the contact process for the manufacture of sulphuric (V1) acid.
Study it and answer the questions that follow.

Air
SO, SO,
Slid A——> Burner Purifier Drier
Air Air
SO,
Air
i SO
Conc. 5 Abstorptlon 3 Cooler SO - Heat  fe—
. ower xchanger
Sulphuric
(Vhacid Oleum S_Oz s,
Air
Conc €<—— Dilutes Catalytic | |
converter
H,SO,
a) Name three;possible identities of solid A. (1% marks)
b) i) Name two impurities removed by the purifier. (1 mark)
6
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i) Why is it necessary to remove the impurities? (1 mark)

(1 mark)

d) i) Name two catalysts that can be used in the converter. (2 marks)
i) Which of the two catalysts is most commonly used and why? (1 mark)
e) Why is sulphur (V1) oxide not absorbed directly.into water? (1 mark)

5. Study the table below and answer the questions that follow;
Reduction Half-reaction E%(Volts)

Ag"@q) + & ® Age  +0.80
Cu®* (g + 26 ® Cu) +0.34
2H" )+ 26 ® Hag  0.00
Zn**(aq) + 26" ® Zn(y -0.76

Na‘ag+ e ® Na)  -2.71
7
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a) Which is the strongest reducing agent in the above half equations? Explain. (2 marks)

b) Calculate the electromotive force of a cell consisting of Zinc and silver electrodes immersed in
solutions of their respective ions. (2 marks)

d) The diagram below represents an experiment set up used-for the electrolysis of aqueous copper (11)
sulphate solution. Study it and answer the questions that follow;

Q Gas W
X =
\% ____________ = [ S
Aqueous —f=—> F——————| T
Copper(Il)sulphate — —————{ |—
solution — ]
Blatinum - Platinum
electrode electrode
1) Name electrodes X and Y. (2 marks)
1) NAME GAS W, ittt et e e nra e teaneenneene s (1 mark)
iii) Write the overall equation of the reactions taking place at electrodes X and Y. (1 mark)
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iv) If a current of 0.4A was passed through the cell for 15 minutes, calculate the mass of copper that
would be liberated. (Relative atomic mass of copper = 64, 1F = 96,500C) (3 marks)

6. The scheme below shows a series of reactions starting with ethanol. Study it and answer the
questions that follow.

Products

Step L| Mg

Ethanol KMnO, NaoH
CH,CH,OH > CH,COOl CH,COONa
H+
Step | Butanol, conc Step W
H,SO,, heat
CH,=CH, ProductV+H,0 CH,
Excess| uv
Cl, [light
Compound K Compound X
_ECHZ_CHZ_]_n

a) Give the type of reaction, the:reagent(s) and the condition(s) necessary for step 1 to take place.

(1 mark)
b) Write the equation for the reaction that takes place in step L. (1 mark)
¢) Name product V and give the equation responsible for its formation. (2 marks)
d) Give the reagent(s) and condition(s) necessary for step W to take place. (1 mark)
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e) Give the IUPAC name and structural formula of compound X. (1 mark)

7. The set up below is used to measure the change in mass during the course of the reaction
between dilute hydrochloric acid (excess) and marble chips at 22°C.

Cotten wool plug

Hydrochloric acid

Mable chips

—+Balance

Changes insmass were noted at one minute intervals and were as follows.

a) Give an equation for the reaction taking place in the flask. (1 mark)
b) Whydl dthe massof theﬂaSkChange W Ith tlme? .................................................. (1 mark)
C)What IS the rOIe OfCOtton WOOI at the mOUth Of the ﬂaSk? .................................... (1 mark)
.................................................................... 10
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d) Plot a graph of loss in mass (Y-axis) against time (X-axis). Label the curve 22°C. (3 marks)

Time (min) 1 2 3 4 5 6 7

Loss in mass(g) 0.26 | 0.46 0.60 0.69 0.73 0.73 0.73

o)=

[0

V73
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e) On the graph same axis as in (d) above, sketch the graph you would expect to obtain if the
experiment was repeated at 35°C. Label the curve 35°C. (2 marks)

f) State what would happen if the marble chips were replaced with the same mass of marble powder.
Explain (2 marks)

(1 mark)

12

www.freekcsepastpapers.com www.freekcsepastpapers.com www.freekcsepastpapers.com





