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SECTION A
ANSWER ALL 5 questions. You will be graded for the best 4 answers

1. An element, A, has atomic number 19 and readily reacts with cold water.
(a) i) Write the electronic configuration of A.

.....................
--------------------------------------------------------------------------------------------------------------------------------------------------------

.
.............................................................................................................................................................................................

...............
-----------------------------------------------------------------------------------------------------------------------------------------------------

REASONE vourvenssrod\ernsssnssossansansnmnsss o rrssimssasissusssan s DNy eysssssasevedrssisnrertsfelesrassossoens (3 marks)
(b) i) 1dentify the group on the Periodic Table to which the element A, belongs.

ii) Give one other element belonging to this group.
(2 marks)
(c) Using electron dot and cross diagrams only, show how the bond between A and Oxygen is formed.

-----------------------------------------------------------------------------------------------------------------------------------------------

-(3 marks)
(d) State one observation when A reacts with cold water. :
ok Mdineresosivassonsasnssnssoaseaaieniessinansos LD &, B T T T TESidisnssntattisarensilea) (1 mark)
(e) Write the formula of the.chloride of A. e 2
................................. faedipeerssdinistin i i e ssnnsnns e s NN S s e s n s Ne s (1 mark)
‘ -(Total = 10 marks)

2. Ethanol is a member of a homologous series of organic:compounds.
(a) i) What is a homologous series?

------------------------------------------------------------------------------------------------------------------------------------------------------------------

50009000 0088880.0808 0080809000 aRESTIIeEE0ree0000ne0nersreeeeesseseeeeeleesrsieaanaIeINIINNsTIII0NINNeE0RN0000ren00ee0re00NN00000erNr0008000000000a0NINIIcRRRRRERRITNNMRRERRRRRRIRNRSSY

ii) To which homologous series does ethanol belong?

(2:marks)
(b) Identify the first member of this homologous series.
{1 mark)
(c) State the observation when-PCl; is added to a solution of ethanol.
S 35,48 53R T ST s E capurass e asasmeise SRR o % SN P, W D RN , A (1 mark)
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3

(d) Give the reagent and reaction conditions necessary to convert:
i) Ethanol to ethene

il T R R AT I IONL n s vvwsvas snwme N s s smos nnnaguns e o isss
ii) Ethanol to Ethylethanoate
REAEENTI . hiensiqde N enretesneronronssnssrrrare A ' S— Conditioniagd sl veerensesonnsossessens b essssssnssonssons
‘ (4 marks)
(e) State one source and one large scale use of ethanol. '
Source: ..... D L L 0 S UseiogmeNasivisivenis RTRTTTORN y 2 RPN
(2 marks)
(Total = 10 marks)
3. Carbon exhibits allotropy
(a) i) What is allotropy?

----------------------------------------------------------

------------------------------------------------------------------------------------

ii) Name two allotropes of carbon and give one physical difference between the two allotropes

= ANGINMRES. ouossosstsirssssoressaaceYerrersintvessnisssnsestvatba Nestesi ctsreessss ottt rerim O e brs s e sssnrssnnsrssnnss
= IJEIBNCE oo vpogvivesscovardbedlesereseecvncivsscceccecc KoY eiesessstsssansicsicoiti i e q s e et e s e i b0 S aN

. 1) 15 ' el | 1Y /(4 marks)
(b) Carbon dioxide and carbon monoxide are two oxides of carbon 2 : 151

i). Identify a compound that will react with dilute hydrochloric.acid to give carbon dioxide

-----------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------

iii) Briefly describe the chemical test that is used to distinguish between carbon dioxide and carbon
monoxide

------------------------------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------------------------------

iv) Give one industrial use of carbon dioxide

................................................................................................. beddvisddisnenaiiieaiiinenaiossiin(S marks)
(c) Identify the form of carbon that is used as an industrial fuel

------------------------------------------------------------------------------------------------------------------------------------

(1 mark)

(Total 10 marks)
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4. An aqueous solution of copper (I1) sulphate is electralysed using graphite electrodes.
(a) Draw a labelled diagram of the electrolytic cell used.

---------------------------------
---------------------------------------------------------------------------------------------------------------

--------------------------------
.................................................................................................................

------------------------- .......--\-.....-----.-;--.-----------lacuu---.n----‘.-----‘---'-'c--c-----“"ll'"""'""""'"'---------.......-..
(3 marks)
(b) Identify the products formed at each electrode:
a0, vuevireireriiunererenerierereenntsesonnsererasensssssenassarsssnsssssesseneessiasnssssesssssssnsssncstssesnioiaine,
ANOIE? s causeasinsnzisumsse VR Mo vicrrmeieatsonsasssnsiaametiy T B, A T W,
(2 marks)
(c) The graphite elcctlodes are replaced with copper electrodes.
i) Write equations for the reactions taking place at each electrode:
Cathodg: vevevsverviavns R R T L T AR RREESE LA SRR o, oy (IR e
Anode: ....... RTTTTTTTTICTT TIPSV TR " L PR TTITIIT e
n) State the difference in the observatlons at the anode when the inert electrodes are replaced by
copper electlodes
(3 marks)

(d) A current of 1 OA is passed through a solution ofcopper (ll) sulphate for 50 minutes. Calculate the
' quantlty of electricity passed’in coulombs. - .

-------------------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------------

(2 marks)
(Total = 10 marks)

5. The following equation represents a reversible reaction used in an industrial process.

Nao(g) + 3Hy(g) = 2NH;(g) - AH = -92 KJ/mol
(a) Identify the source of nitrogen and hydrogen
Mltragent sasssssivsigg\sNissirsee s verrvarerirarovelRvserreessvery spanarerevevs o M usavssivsiges sepesvsiaiss el
Hydrogen: voevveveiaene, SRR vosmeivenvno piNg s e g8 s A L

(2 marks)
(b) What is a reversible reaction?
O™\ SN, P ) i - bty
(c) What is the enthalpy change for the backward reaction?
(1 mark)
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(d) State what will happen to the yield of ammonia, NH; when:
i) The temperature is increased

ii) The pressure is decreased

(2 marks).
() The reaction is usually catalysed:
i) Identify the catalyst
ii) State the role played by the catalyst.
(2 marks)
(f) State Le Chatelier’s principle.
(2 marks).

(TOTAL=-10 Marks)

'SECTION B ,
ANSWER ALL 2 QUESTIONS IN THIS'SECTION:

6. In order to determine the chemical composition-of two salts A and B and an organic compound O,a student carried |
out a series of tests using the following: aqueous Barium chloride, diliite HCI,'aqueous NaOH, solid PCls, material |
for flame test and test tubes.

(a) i) A flame test was carried out on salt A. A lilac flame colour was observed.:,

Briefly describe the procedure for flame test.

..........................................................................................................................................................

................................................................................................................................................................

What does a lilac flame colour indicate?

-------------------------------------------------------------- 8.8 0.000008.0000,0000000000000.0,0,008900000090000000000000060000008se00ee00sss00ssS

ii) To 2cm’ of a solution of A is added 2-3 drops of aqueous Barium chloride followed by dilute hydrochloric acid.:
Complete the following table.
Observation _ inference
A white precipitate is formed. |
The precipitate is insolubleé in excess HCl i | Lvuiiaienennes e e R . T

........................................................................................

(2 marks)
Give the chemical identity of salt A:
(1. mark)
(b) i) A solid sample of salt B was strongly heated in a test tube. A brown gas was observed.
What conclusions can you draw from the observation?

(2 marks) .

Turn. Qver

23/0515/2



6

; . . . ; irty or ipitate is observed.
ii) A certain test is carried out on a solution of salt B using aqueous NaOH. A dirty green precip!
Briefly outline the test procedure and state your conclusion from the results
Procedure:

................................
--------------------------
---------------
----------------------------------------------------------------------------------------------------------------------

----------------------------
-------------
-----------------
......................................................................................

.......................
------------------
......................................................

.............
------------------
..............
-------------------------------------------------------------------------------

(c) i) To 2cm’ of the organic compound O is added a pinch of solid phosphorus pentachloride (PCls).
Complete the following table.
Obscrvation Inferences

White fumes are evolved | eiiieeiierieisesreriearissrinine et srs ittt

(1 mark)

i) The compound O has no effect on both blue and red litmus. Identify the family of organic compounds to which O
belongs. 1m0

.................
---------------------
----------------------------------------------------------------------------------------------

(d). A student investigated the rate of production of carbon dioxide by adding dilute hy'drochloric acid to chalk. The
volume of carbon dioxide produced over an interval of time is shown on the following table.

Volumeof |0 20 35 48 60 66 66
COy(g)/cm® _
Time /s 0 60 120 160 240 300 360

i) Using the grid provided, plot a graph of volume of CO, collected (on the vertical axis) against time.

(4 marks)

23/0515/2 : Go on to the next page
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ii) Using your graph, determine the time taken for the reaction to come to an end.

................
------------------------------------------------------------------------------------------------------------------------------

(1 mark)
(TOTAL 20 Marks)

7. The following diagram was used by a student to carry out a Titration experiment involving an acid and a base.

Assiavin Agleasdisvvenpinmvessiine e TN B0 080055 80658500 40000 n AN o v msom smemmnanrnessnsosspm N Taressaresnnsaysaes
BissivscnadeMesssassiisinisininiinmatpolionPniihoeituboiniivisarehiu o ladosssvtntvansisoensss avs g NatPhssssssssususssnsonssss
(2 marks)
(b) In which of the apparatus is the indicator usually put during titration?
(1 mark)

------------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------------

(1 mark)
(d) In one of such experiment, the student used 25cm’® of 0.2M NaOH solution, dilute hydrochloric acid and
phenolphthalein indicator.
i) Briefly describe the procedure for the titration.

--------------------------------------------------------------------------------------------------------------------------

ii) State the colour change at the end point.

LML €0l outiesssnes svassaaesiis voiinisdsei Seais vening Final colour veeveieraennnens T TSRS (2 marks)
iii) If the volume of the dilute hydrochloric acid at the end point was 15cm’, calculate the concentration of the

dilute hydrochloric acid.
NaOH(“q) +HCl(ﬂq)__’ NaCl(nq) % HzO([)

------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------------
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(e) In order to prepare and collect a dry sample of carbon dioxide, a student was provided 'With t}?e following: :
A thistle funnel, 2 flat-bottomed flasks, a gas jar, delivery tubes, rubber bungs, solid calcium carbonate, dilute

hydrochloric acid, concentrated Sulphuric acid.
i) State one observation made when dilute hydrochloric acid is added to a lump of calcium carbonate in a test

tube?

sesecsscsccanse esssssssnsss

(1 mark)

------ 0000880000000 00s000r0000000ssNstatIesneeceesaseaseteessscsoesiisatsessrsecrocoorPrORRRTERTRRRETIORIOTTY

ii) Draw the experimental set up you would use to prepare the gas.

sessevssscerversesveney
D R R K evecsescsscecsnce sssssssescevcvsne

R T R X T TR T TP PP T PRLRR LRSS LR RARLLIALE cesssisrcssneracies
----------------------------------- .I.ll'I-.'-.......0--!.l'.l'..l.IUI'I..."ll..‘ll'..'ll.ll.ll..lI.l.l"l"""'."'.!'l'.'.."-.
....... T T R T PP R P R R PR L R R LR LR R R LR AR R AR R
...... T T T TR TR PR R P PR LR R R R R LR R R LA R
.............................................................................. CeteecescescsssassaresssssetresnssarsntanisnreTranse
sessecene T PX TR PP PR T TR PR voebpee ceeesssssaresnnrsatsnsens
Sessussiansssnarsaiessreselpetievisesscatisiastesinsoing T LR TP P PR LT R LR LRI
..... R L T T T R T T TP R RN TR LR LR R R SRR LY
treesenrectanes Mg esesseonnsvnnsnovanorennnesoef S LTI T T T S Y cesssanes

(4 marks)

iii). Identify a reagent the student would use to prove that the gas is Carbon dioxide and state the observation
Reagent:

Observation:

®sesccncsscsssne sscesesssesssssesenserens P R R EE ] teeere

®esssssssssssssns R T T R P S P IBEIesEE0sssssE0sENNEIBIIBINTNEREORREIBRELT ssssressesssssessssscuns

(2marks)
(f) The following experimental setup was used by a student to test the electrical conductivity of two liquids A and B.

(S) battery [
= opemiye

bulb arGote

s

e rod

i) Liquids A and B are kerosene and water. State the observation at the le\}el of the bulb for liquid B.

1

(1 mark)
(TOTAL 20 MARKS)
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SECTION C

ANSWER 2 QUESTIONS OUT OF 3. If you attempt more than 2 questions, only the first two will be

considered. Where appropriate, equations and diagrams should be used to illustrate your answer. Write your answers
on the sheets that follow Section C.

8. Using suitable examples and bal
in Chemistry.

(a) Thermal decomposition

(b) Neutralization reaction

(c) Addition polymerization

(d) Substitution reaction

anced chemical equations, write short notes on each of the following reaction types

(5,5,5,5 marks)

9. (a) Describe an experiment that is used to determine the enthalpy of combustion of ethanol in the laboratory. Your
description should end with collection of data.

(b) In one of such experiments, when 0.4g of ethanol was burnt, the temperature of 200em® of water was raised from
25.2°C 10 50.0°C. Determine the enthalpy of combustion. . (16, 4 marks)

10. You are given the following equation

CaCOjyy +2HCl,, —> CaCly,g + COyy +H,0
(a) List any three (3) factors that affect the rate of this reaction.

(b) Describe the effect of change of each of the factors on the reaction rate.

(¢) Name the equipment th

at can be used to record the volume of carbon dioxide evolved over an interval of
time.

(3, 15, 2 marks)
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