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L.a)  Study the table below which showsproperties of elementsacross period three and answer

the question that follow.

Element A B C D E F 6 H
Atomic radius (nm) [0.156 0.136 [0.125 | 0.118 0.110 [0.104 {0.099
lonic rRadius (nm) |0.095 0.065 |0.050 |- - 0.184 {0.181
M elting points (°C) |97.8 650 660 1410 442 1119 -101 | -186
DExplain why the atomic radius of G is smaller than its ionic radius. (Imark)
1) Explain why the melting pointofD ishigherthan the otherelem ends (2marks)
i) Give the formula of the chlorides of elementB (Imark)
b) Theionsof V¥ and U? have identical electramic configuration 2.8,
Write down the electron arrangement ofthe elements U and V (2marks)
¢) Thediagram below show sd-0w magnesium reacts with steam
Magnesium
Wet cotton /ﬁ:
e @ u
) GasC wouldnotbeproduced asisinthe set-up butwhen certaincondition isintroduced
gas Cisproduced. Identify the condition which was omitted in the set-up (Imark)
i) Describe how gas C isproduced afterthe mistake was corrected in the above set-up
(2mark)



i) Why isitnotadvisable to use potassium in place of magnesium? (Imark)

The flow chartbelow shows the manufacture of sodium carbonate. Study itcarefully and answer

the questions that follow .

NHs, \
Ammonical
brine
Brine - iy
chn2
A 4
Q |[—| P
Ca(OH), ‘j l * Heat
l L NH,C1
liazco3
09
CaCly Slaker — i
Water
1) ) Whatisammonical brine? (Imark)
i) Ammonical brine reacts with carbon (IV)oxide to form a mixture of two salts
which produce Q. W rife"an equation to show formation of Q (Imark)
i) Name twosprocesses thatare used to separate Q into NH4Cland?P (2marks)
h) Givetwo usesof sodium carbonate produced inthe process (2marks)
¢) ) Name the substance thatreacts with waterthatcomesinto the slaker (Imark)



i) Whathappens atthe kiln? (Imark)

W orite an equation forthe reaction thatoccurs when P is heated to form solid
Na; CO g (Imark)

Nametwo substances thatare recycled inthe process. (Imark)

Solvay towerisasshown below. Study the diagram and answer thecquestion below

Ammonical

brine -»

Baffles

- "
\\ e
gy 49
CO, //\___/f_
Givetwo reasons wihythe baffles are used in the solvay (2marks)

A factory produces 63.6 tonnes of anhydrous Na,CO 3 onacertain day by thisprocess.

Calculate the numberof tonnesof sodium chloride used upon on thisparticularDay.
Assume the plantisworking at100% efficiency.
(C=12,H=1,C1=355Ca=140,Naz=23) (3marks)



3.

A studentset-up the arrangementbelow to prepare and collectdry hydrogen gas

Zinc grannules

[dentify two errors from the section of the arrangementshown abobe (2marks)
|
[l
Complete the diagram to show how dry hydrogen gasocan be collected, (2marks)
() Explain the effectof hydrogen gason a wetred litmus paper (Imark)

(i1) Write a balanced chemical.eguation forthe reaction that takes place when hydrogen

gasisburntin air. (Imark)

Determine the relative atomic mass of zinc, given thatwhen 6.54¢ of zinc was used,

2.4 0itres of hydrogen gaswas produced. (molargasvolume = 24 litres) (3marks)
State any twonon-industrial usesof hydrogen gas (Imark)
Namethe following compounds (Imark)
. CH,-CH-CH,
(1) | |

CH, Br



(i) H2S0.

b) The diagram below is forthe preparation of ethene gas in the schoollaboratory.

Thermometer

\

Ethanol Broken porcelain
(1) Name substance (Imark)
X
\

(i) Whatisthe wseofsubstance Y ?

(i) State one condition missing in the setup (Imark)

(iv)  Explain why ethene can’tbe collected by eitherupward ordownward delivery.
(Imark)



(v)

W rite down an equation forthe production of ethene in the above setup

¢) Study the scheme below and answerthe questions that follow.
Cll(gj
Ethanol A > CH;CH,CI
l v
142H;
HClg
K + CQHE } B
H, II
o
2Brg Y1
CzBl'q Ol
|
CH,—C

(i)

(iv)

[dentify the catalystused in step |

Namethe compounds™A and B

Give o disadvantage of compound formed in step I

Name the reactions taking place atsteps:

Describe how substance K isconverted to ethanol

(Imark)

(Imark)

(Imark)

(Imark)

(Imark)

(2marks)



d) Undercertain conditions, heptane can be converted to two products. The formula of one of
the products is C4H 1o Write down the structural formula of the otherproducts.  (Imark)

(a) Carbon hastwo allotropes. W hatismeantby the term allotropy? (Imark)

(b) The following diagrams show the structures of two allotropes of carbon. Study them and
answerthe questions that follow.

(1) Nametheallotrope (2marks)
D
E
(i1) GiveoneuseofD (Imark)
(i) W hich &llotrope doesnotconductelectricity. Explain (2marks)

(c) State two properties of Carbon (IV) Oxide thatmake it suitable foruse in fire extinguishers,
(2marks)

(d) Inanexperiment, Carbon (IV) Oxide gaswas passed overheated coke and the gasproduced
collected as shown in the diagram below.



(1) W rite an equation forthe reaction thattook place in the combustion tube. (Imark)

(i1) Nameanothersubstance thatcan be used instead of Potassium Hydroxide. (Imark)
(ifi)  Describeasimple chemical testthatcan be used toc@istinguish Carbon (11) oxide. (2marks)
(iv)  Giveonewuseofcarbon(ll)Oxide (Imark)

6.Thesetup below was used togdtain dry nitrogen gas from air .study it and answerthe questions
that follows.

) Name the method used above. (Imarks)
i) [dentify solution q. (Imarks)



i) State the observation made in the combustion tube . (Imarks)

i) Whatisthe function of concentrated sulphuric acid in the setup above. (Imarks)

V) Name 1 impurity in the nitrogen gascollected by this method. (Imarks)

The setupbelow wasusedtoprepare Nitric(v)acid in the laboratory us@g concentrated

sulphuric acid on potassium nitrate crystals.study |tandanswerlhegﬁfesl|ons that follows.

\ , ,
i) Explain why sodium nitrate\dﬁotappropriate option in place of potassium nitrate.

’OQQ) (Imark)
Q
>
-~
%6
i) A reddig\b‘browngaswasobserved in the retort. Explain. (Imark)

60-50 % Nitric(V)acid is produced from the absorption chamber in the industrial manufacture
of the nitric acid. Describe how the percentage of the acid can be increased. (2marks)
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a) The diagram below represents asetup used by a student to investigate the effect of
heat onsodium nitrate. Use itto answer the questionsthatfollow.

a) Write the chemical equation of the reaction inthe boilingitube (2marks)

b) State the property of the gas that-makes ittobe collected by the method shown. (Imark)

¢) Predict the effectof water in the trough on the [itmus paper afterthe experiment (2marks)
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B)Study

the setup below and answer the questions thatfollows .

| ‘ || L‘/switch

bulb

A carbon electrodes J

§ .

molten lead (ii) bromide

) State and explain the observations thatwould be made when the circalt iscompleted.

i) Name the electrodes A and B

§.4g of sodium

(3marks)

hydrogen carbonate are conpletely decomposed by heating.calculate the massof

the resulting solid and the volume inp Mtres of the gasproduced ats.t.p.(molargas volume

22 Alitres)

a) (i)

il

i)

Write abalanced chemical equation

Calculate the massofsolid formed

Calculate the volume of the gas produced in litres ats.t.p

(2marks)

(2marks)

(2marks)
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b) During an experiment on the reduction of an oxide ofcopper the following data was

obtained.

Mass ofempty boat.. . o« o o o e 2509

Massof empty boat+ oxide of copper. . o w w o .29.0¢

Mass of boattcopper(after reaction).. . v v o o w w 28.290

(cu=64.0 0=16)

Find theemphirical formula of copperoxide. (dmarks)

(¢)A volume of 375¢m?® ofa gas has a pressure*of 20 atmospheres. W hatwill beits volume

if pressure is reduced to L5 atmospheres? (3marks)
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