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1. Thetable below shows some%l ementsin the periodic table. Use it to answer the questions
that follow. The letters sg@ not the actual symbols of the elements.

N
N
H =
9
@\
%&Q G E B D
N\
)
((/Q
&
& a) (i) Show the electron arrangement of elements
A (Amk)
D (Amk)
(if) Write the formula of the compound formed between the elementsin (i) above. (Amk)
b) Show on the table above an element Y belonging to Period 4 and group six (V1). (Imk)

(c). Compare the following with explanations:

() Thereactivity of A and C (2mks)
(ii) Atomic radii of elements E and B (2mks)
(iii) lonization energies of elements A and C. (2mks)



2. Th@ agram below illustrates the contact process for the manufacture of sulphuric (1V) acid.

e@

giudy it and answer the questions that follow.
&
Air
Solid A v SO, CLEAN
> Burner > Purifier —® Drier
Air SO, Air
Con.Sulphuric acid
Dry SO,, Air
_ « O3 Cooler p W
Absorption tower <
Oleum SO SOs
A 4 Alr A 4
< Diluter Catalytic
Concentrated converter
Sulphuric acid
(a) Name three possible identities of solid A. (3mks)
(b) (i) Name two impurities removed by the purifier. (Imks)
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(i)Why isit necessary to removegfie impurities?
&
&

(c). Write down the equation for the reaction that takes place in the converter.
AY

o
A\
QQ}%
>
d)i) Nam\e the two catalysts that can be used in the converter.
2
Q/Q
&
Q&Q’(i i) Which of the two catalysts is most commonly used and why?
2
N
\\

(e) Why is sulphuric (IV) oxide not absorbed directly into water?

(f) Give the equation for the reaction that takes place in the absorption tower.

(g) Name the main pollutant in the contact process.

(h) Name two methods by which pollution is controlled in the contact process.

3. @) i) What is meant by the heat value of afuel?

(1mk)

(1mk)

(1mk)

(1mk)

(1mk)

(1mk)

(1mk)

(2mks)

(1mk)



e
o
&
R
\Q
S
&
R
)
W
i) Calculate the heating ve\nl@% of methanol given that AH ) (methanol) = - 715.0 kilojoules
per mole. (C=12, H:;)@.\ 2mks.
N
)
A\
%
&
N\ Q(b.
&
%
&

«¥

2 b) The diagram below represents a set up that was used to determine the molar mass of
@* combustion of ethanol.

O\
< Thermometer
A
) ] E/Water
Wood__| i I | I 1]
block EEE aiaky """ _E /VV ood block
S / | Fame
L -} | _ Ethanol burner

During the experiment the data given below was recorded.
Volume of water = 400cm?

Initial temperature of water = 26°C

Final temperature of water = 47.5°C

Mass of Ethanol + lamp before burning 125.5g

Mass of Ethanol + lamp after burning = 124.0g

Specific heat capacity 4.2kJKg* K™

i) Calculate the number of moles of ethanol burnt during the experiment.
(C=12, H=1, O=16) 1mk.
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i) The heat changein th;g&( eriment. 1mk.
N
)
A\
%
&
N :
iii) The mok heat of combustion of ethanol. 1mk.
&
((/Q
&
2
&8
@
S (c) The value of the molar heat of combustion of ethanol obtained in b) iii aboveislower than

3 the theoretical value. State one source of error in the experiment. (1mk)

(d) Write down the thermochemical equation for the reaction. 1mk.

(e) (i). Onthe axesbelow draw the energy level diagram for the reaction. 2mks.

A
Energy
Reaction path !
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i) Study the information in tQ@Q%ble below and answer the question that follow.
Bonds C—H\@ﬂkCI—CI lc-a |H-a|
Bond energy | 413~ | 244 ‘ 340 431 ‘
R\

%
<
Calculate the&Qﬁthal py change for the reaction:
Q

C, H%(@ + Cl, (q) » C,HsCl(g) + HCI(g). 3mks.
@‘o
\k.

4. The set up below was used to electrolyses copper (I1) sulphate. Study it and answer the
equations that follow.

aqueous
Copper(ii) Sulphate

7

i Platinum Electrodes
P I
S |‘i i
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(@) (i) Name gas X \&e (Imk)
.\\.
(i1) Write the iogi? equation for the reaction which produces gas X (Amk)
QQ}%
N
(iii) How would you identify gas X? (1mk)
Q
<
&
2
&
@
QO« (b) What happens to the pH of the electrolyte during the electrolysis? Explain your answer
(Amk)

(c) If the above set up had copper electrodes instead of platinum electrode.
(i) Write electrode half equation at:

Anode (Amk)

Cathode (Amk)

(if) What happens to the colour of the electrolyte during the electrolysis? Explain your answer
(2mk)

(d) An iron spoon is to be electroplated with silver. Draw a labeled diagram of the apparatus
that could be used to represent this process (2mk)



(e) The table below shows the amﬁﬂ%ter readings obtained when two different electrolytes of the
Same concentration were st\ :

Electrolyte §$ Ammeter reading (Amps)
Hydrochlg(l_‘e acid 4.0
Ethanoi¢hacid 1.2
Why does Etgaﬁ; c acid give alower ammeter reading? Explain your answer (2mks)
Q%&\ Q
{-@(o
¥
O
QO& (f) Usethefollowing half cell stand electrode potentials to answer the questions that follow
E°%(Volts)
Zn* t2e —  Zn(s)  -0.76
Pb*(ag)+2e ——» Pb(s) -0.13
Ag agpte —> Ag(d +0.80
Cupt(ag)+2e —>Cu(s) +0.34
(i) Select the half cells which when combined give the largest cell potential (Amk
(it) Cdculate the cell potential of thecell inf (i) above (Imks)
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5.  Study the flow chart below @98 answer the questions that follow.

<
AN
§t§g“(IV) NaOH (x
” >

(8) Name the substances

(b). Write the equation in step (iv).

Sodium carbonate solid
T R
o
A Q\
5 Steam Hzo(g)
QQ} GasW > A+B
be
{83\ Heat
((/Q
& Nas) < .
& D Cool 16%,| Liauid | cac, y
o g C -
Hag)
Ethanoic STEPII Ethanol STEPI \Y H2SO4y Ethene
Acid < <
STEPIII Clyg
y
A\ 4 F
C,H;00CH;

(1mk)
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(¢ )i) Name the reagents used s\i(rz§fep (iii)

&

s
{D

)
(i) Name tonebnditions necessary for the reaction in step iii to take place.

N Q(a.
9
Q‘b'

%
(@Rlame the reagents used in:
<<KQJ‘&i) Step 11
@ i) Sten 1
XY ii) Step
S
QO
(e) Write the equation between gas W and steam H,O

(f) Write the equation for the reaction between liquid C and calcium carbide.

(1mk)

(1mk)

(1mk)

(1mk)

(1mk)

(1mk)

6. The amount of sulphur (IV) oxide that can dissolve in water at different temperaturesis

shown in the table.

Temperature(0%) | 5 10 20 25 35 50 56
Solubility of SO, | 190 | 154 107 90 67 42 35
(9/100g of water)

(a) Plot agraph of the mass of sulphur (iv) oxide against the temperature (4mks)

GRID

11



(b) From the graph, determine;
i.  Themassof sulphur (1V) oxide that would dissolve in one litre of solution at 30°C.(1mk)

ii.  Thetemperature at which alitre of solution contains 40g of sulphur (V) oxide. (Amk)

12



e
o
&
R
\Q
2
iii.  Caculate the molarity of the sol g@%n at 50°C. (5=32.0, 0=16.0). (2mks)
él_o
2
R
N
e
A\
%
&
N\ be
&)
N

7 udy the following reaction scheme for extraction of zinc metal and then answer the questions that

E

o  follow.
Zinc ores » Concentrating »| Roasting oresin
ores by froth ar
floatation
A 4
Electrolytic Reduction
method method
A 4
99.5 pure zinc Purification
process
Pure
zinc
(i) Name the two ore from which zinc can be extracted. (2mks)

13
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(if) Write the equation for the s\r&ti on that takes place when zinc ores areroasted in air. (1mks)

o

N
e
A\
(b) Explain the gﬁjects of the by-products of the roasting process of zinc ores on the environment.
QQ’ (2mks)
>
N Q
2
Q/Q
&
2
&
\Q’ . . . . . .
Y (c) i) Name the reducing agents used in the furnace during extraction process of zinc by

<<°* reduction method. (Imks)
ii) Write the equations for the reduction processes to obtain zinc. (Imks)

(d) Name the electrolyte used in the el ectrol yte method and explain how it is acquired. (2mks)
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