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1. Thegrid below shows part of thegeriodic table. Useit to answer the questions that follow.
The letters do not represent S symbols. (20 marks)
&
S ST U1V
.\\.
P R P T X w
%
Q QQ}
&
o)‘\.
>
@)Q\Nhich of the elements has the highest atomic radius? Explain (2 marks)
&
2
Qﬂe ...............................................................................................................
0 e,
QO& (b) Identify the most reactive non-metal. Explain. (2 marks)
(c) Compare the atomic radius of P and R. (2 mark)

(d) Givethe formulaof one stableion with an electron arrangement of 2.8 which is:
(i) Negativity charged divalent ion. (2mks)
(i) Positively charged monovalent.

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

(f) Write the formula of the compounds formed between.
(1) Element R and X. (2 mark)
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2. Theflow chart@e‘f’ow shows how afertilizer can be manufactured. Use it to answer the
guestions that,follow.
&
o .
Q H, N2 Al SO,
> o I
N
@(" Catalyst C; Catalyst D:
& 5600°C, high 500°C
pressure
A 4 y 980/
P R 0
4 concentrated
Sulphuric (V1)
acid
v
Reaction vessel Q -« S «— Enough water
(@) Name catalyst C and catalyst D. (2 mark)
(b) Givetheidentifies of substance (1 Y2 marks)
P e e
P
R e e
(c) Givetheidentity of the fertilizer formed. (Y2mark)
(d) Write an equation for the reaction at vessel Q (2 mark)
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(i)  Give one property of %h% structure formed when R and X bond. (2 mark)
o
o
........................... G

(e) Explain why substance R is absorbed in 98% sulphuric (V1) acid first betone

adding water.

(2 mark)
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(f) Name the methods bx) ich pollution is controlled in contact process
NAY (2 mark)
2
Q
&
(g) Which industry,\cﬁe set next to the plant (Imark)
N\
\\\6 .......................................................................................
%
&

Q
. (%'3 When hydrogen sulphide gas was bubbled into an aqueous solution of Iron (I11)

o~ chloride, ayellow precipitate was deposited.
Q/Q (i) State another observation that was made. (2 mark)
&
Rt U
<& (if) Write an equation for the reaction that took place. (2 mark)
2
N
\\
&
1. (a) Explain why old newspapers slowly turn brownish when exposed to air and
sunlight. (2 mark)
(b) Describe a chemical test that can be used to distinguish sodium sulphate and
sodium sulphite. (2 marks)
3. (d)What is solubility as used in chemistry? (2 mark)

(b) By using the same axes, plot graphs of solubility of substances X and Y against

temperature from the data below. (5 marks)
Temp (%) 15 | 25 | 35 45 55 65 75
Sal. of X 26 38 53 72 98 124 155
(9/100 gH-0)
Sal of Y 358 | 36.2 | 36.6 37 374 38 38
(9/100 gH,0)
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(c) From the graph, answer the following question:
(i) Atwhat temperature are the solubilities of X and Y the same? (2 mark)

(i) By how many grams of solute does solubility of substance Y exceed that of
substance Y at 50°C? (1 mark)

(d) Given amixture of equal masses, 80g each, of X and Y, how would you obtain some pure
substance Y and how much? (2 marks)
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(e) 40g of X solution saturated @boc are cooled to 15°C. What mass of solid will separate

out? Q)l—c’ (2 mark)
N

....................... PPN O PSP PP PO PP POPEP PPN

N\
4. Excessmarble gh?ps (CaCOs3) was put in a beaker containing 100cm? of dil. Hcl. The beaker
was then plaged on a balance and the total 1ossin mass recorded after every 2 minutes as

LY
shown i g%r@’e table below.
Tiu&e\(mi n) 0 2 4 6 8 10
Q
chac}tal lossis mass (g) 0 18 | 245 | 295 32 33
\k- J
Q&Q (@) Why wasthere lossin mass? (1 mark)
2
<
@ .................................................................................................................
Qo* (b) Calculate the average rate of 10ss in mass between: (2mks)

(i) 0 and 2 minutes.

(i) 6 and 8 minutes.

(iii)  Explain the difference in the average rates of reaction in (i) and (ii) above(1 mark)

(e) The solution in the beaker was evaporated to dryness. Explain what would happen if the
open beaker and its contents were | ft in the |aboratory overnight. (2 marks)



(f) Finally some water was addedsto the content of the beaker. When aqueous sodium
sulphate was added to the(c@ntent of the beaker, awhite ppt was found.

(1) Identify the whkt@ ppt. (2 mark)
(i) State\cahy(\e use of the substance identitiesin f (i) above. (1 mark)
J
P ———
5. Use theﬁ‘e'ﬁ)w chart below to answer the questions that follow.
N\
&
@‘o L
N
A
HBr
J | Stepl CH3CHCH, | Hightemperature Polymer K
Ni/H; High pressure
A
Conc H2SO4
Substance M | Nag GasP
H*/KMnO,4
A 4
GasS | NaCOyq | Substance N
Step IIv NaOH
R
ySodaime + Heat
Q SepTT CH3CHCI
(&) Name the following: (1 Y2 marks)
(i) T T
(i) GBS P e e
(T T T PP
(b) Name the process involved in the following step. (1 %2 marks)
(i) 10 0
) S 1 (=1 o 1
(T S ] (=] o 1 PP
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(c) Draw two possible structugé’of compound L. (2 marks)
22
@
&
N
)
A\
QQ}%
N
(d) Write equation for;
((/Q 1) The complete combustion of substance M (1 mark)
€ et
2
Q&e ..............................................................................................................
2
<
QO« (i) Formation of substance R. (1 mark)
(e) Name the condition and reagent in step I11. (2 marks)
(ST T[] | PP
[0 3o 110 o
(f) Draw the structure formula of compound N. (1 mark)

(g) Chlorineis used to prepare vinylchloride (chloroethene), (CH, = CHCI).
(i) State why chloroethene, undergoes addition polymization. (2 mark)

(iii)  Complete the following equation to show the two monomers combined during the
polymerization. (Imark)

CH, = CHCI + CH, =CHC| —
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6. Thediagram below shows the s%qﬁ) of the apparatus by a student to determine the enthal py
change of combustion of ethaéqé{. The heat produced by burning fuel warms known mass of
water. Q

Ihermometer —

N
o
A\
\6 rmaokal .
%QQJ calarimetes
X R g
'b'% shiald
Ethanol
Results

Volume of water in the beaker = 500 cm?®

Initial temperature of water = 12°C

Final temperature of water = 31.5°C

Mass of ethanol burnt = 1.50g

Density of water = 1 g/lcm®

Specific heat capacity = 4.2 jg K™

(a) Define standard heat of combustion. (2 mark)

(2 marks)
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(d) An accurate value for AHEf ethanol is -1368 kJmol ™. State two sources of errors

for the low figure obt%hﬁed. (2 marks)

&
..................... PP PP
)
................. Q\""""""'""""'"'"'"'""""'""""""""""""""""'""""""""'
%
&
(e Rfaw an energy level diagram for the combustion of ethanol. (2 marks)
N\
2
((/Q
&
2
&8
2
N
\\
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(f) Calculate the heating value of ethanol. (C =12, H=1,0=16 (2 marks)

7. The extraction of copper from copper pyritesis done in three main stages before pure copper
IS obtained.
(i) The concentration of the ore to remove impurities.
(i) Roasting of the ore and reduction.
(iii)  Purification of blister copper.
(@) Name the methods used to purify the ore. (1 mark)

(b) One of the equation in stage (ii) to form blister copper is
(©)
CU,S + ZCUZO(S) —> CU(S) + SOz(g)
l. Name the reducing agent. (2 mark)
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. Explain why this typg«ﬁ‘ Copper is called “blister copper”. (1 mark)
él_o
%
.............................. (T s

(d) One of the uses'of copper isto make electrical conductors and it must be 99.99% pure.

l. Drawﬁ diagram to illustrate how blister copper is purified. (2 marks)
@
&£
N\ Q(a.
&)
N
1. State one other uses of copper. (2 mark)

(e) (i) State two properties of aluminium that makes if possible to be used in making
overhead electric cables. (2 marks)

(i)  Atypica eectrolysis cell uses acurrent of 40,000 amperes. Calculate the massin
kgs of Aluminium produced in ten hours. (IF = 96500C, Al =27) (3 marks)
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