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SECTION A: Answer ALL questions in this section.

L. Chlorine exists naturally as two isotopes: 37Cland }3Cl

(a) (i) What are isotopes?

®eeessesssscsss $8050000000000000000000000000000000000000000000000000000000000

(ii) State the atomic number of chlorine.

(iii) State the number of protons, neutrons and electrons in CI-37

Protons: cesenscanissessasisseansrassur sasssissrane s vodudonanyst eeiie ‘

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

(6 marks)

(b) Determine the RAM of chlorine, given that Cl-35 and CI-37 exist in a ratio of 3:1

................................. .u'....uu.uu.u-u-.u.-uuuu---..-......---n..u....u....uu--.-...u....n.-.un.--.
ssesccncse 000000000000 R R I N erNe0 eI 0 000e000r 0000000 TerR00 TR0 0000000009000 000000099000 90 0000090000000 0000000000
------------------------------ 000 0casIs000000000000000000080000000000000000000000000000000000000000000000eNrITREOTOOIOIIROGGEOIIsIES
00000000000 00NeNRPINNeNereeererereeeeeseeseisessessscencsssccsennscncse 90000 INNr 0000000000000 00000C00R0RRN0000RRRRRRORIRS

(2 marks)

(c) Chlorine exists as diatomic molecules.

(i) What is a diatomic molecule?

(ii) Name the intermolecular forces holding chlorine molecules

see

(2 marks)
(Total = 10 marks)

00/0515/2 Go on to the next page
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2. Fluorine, Bromine and lodine are some members of a family of elements on the Periodic Table.

(a)

(b)

(i) Give the family name for the elements,

(ii) What is the physical statc of

FIIOTINe? ciaiviviicincres ReSisesivsseiine svensdisteisei ol Doaesveanssenesins sgegvinenloahviseriassassessnes senatse
Bromine? ...... senisth SaTeEEE e TSR W | T O R S Ll LI T LG L e, 8
todine? sstvsui e PO A, o — ket Tisens v diE s (3 marks)

Chlorine is prepared by action of Manganese(1V) oxide, MnO,, on concentrated Hydrochloric acid

(i) State the specific role of MnO, in the reaction.

(ii) Write an equation for the reaction.

(3 marks)

(c) When Bromine is bubbled through colourless Potassium iodide So]ution, the following reaction occurs

Brogy + 2Kl @y =™ 2KBr'(aq) + L@

(i) State one colour change likely to occur during the reaction.

(ii) Suggest whét you think would happen if I, vapour is bubbled into KBr(q) solution. Explain

Suggestion: ssiusffte: tssnssossvassussvisivosaias i ST eee RS TR hE e S S TR SRR S S SRR SR H R e TR e vh i6

T T P Y E R Y PR YR TS )

REASONE: o s essissanenonsnsiinsins nivesdog i DeesssvssivssussisisisossnssNatts

(4 marks)
(Total = 10 marks)

R R R R Ty R Ry Ry R T R R P R T TN Y

3. This question is based on the following redox equations; I and 11.

1:2Cugs) + Oy D MO

I1:

. CUO(S) it HZ(g > ’ CU(S)+ H20(|)

(a) Define;

(i) Oxidation in terms of oxygen

00 e 0000000 P E0nEree e NI eI P rRRoeR IR PR e e eI PRI e e e 0000000000000 00000000000i0N000000000000000000000s00000R0sS
sesscscne ssevsscssse $000s 0000000000 PPRORBNN0 0000000000000 0000R0s000cses0RIsRRRERRES esescessessssscscecencnvse EEX RN esscssscncee

(ii) . - Reduction in terms of hydrogen

I O R N R R R R T T secscce ®0csescccssescsscsncsee

e PPl rr e reeeelteer NI e er N eRRIol e enessecanessnassssss

(2 marks)

R Y R AR

Turn Over

00/0515/2



(b) Identify;
(i) The reducing agent in equation |
sbeaihoiaedl ol ne G AR L B et ciebes enuis
(i) The oxidizing agent in equation II

----- seesescreeveerenaes

O G P e SR U N — - V. © I
() 20% Tt Q2 tAe st
(m) 21.1,.4.02  — 2]{:,_0l .................
: (3 marks)

(Total 10 marks)

4. This question concerns the followinig:organic'compounds:14°"
A: C2H6 B: (C3H7OH) GECHIRE i

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

,,,,,,,,,,,,,,,,,,,,,,,

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

cesssssssieesbRBINSE
. ican P R I R PR R R RN v
’ B a0 a0b0000000000000000000000000000000000000000000000000008000000800000000000000000000000000ssscsssanasetstncssass

o " ] {3 )
eeserececencsrene $0 0P PPN P RN INN0NR0N0R0NRIORIRIEE s [spesecsrccensene teesscnsnsen 0000000000000 0 0000000 RERRRRRERERREIRREREE

(ii) Suggest which of the compounds will exhlblt isomerism.

(iii) Draw two structures of the isomers in b (ii).
$00880000000000000080000000000000000000000000000 *esesrnencenseroncsnnnes vesees """""'"",""'""' H9veteere g eaineticeastanannncassees o AR |35 T TPPTITY eoene

4 marks)
- (¢) - Write an equation, stating reaction condition, for the conversion of Cto A
N\ BRUALION. sisiinnnria(GRatansssississssrics

M R R R Ry 3 e &
P40ssssecsccccnnen trrenen c--'. Secssssssssnanssasssrunoneonanraets

Reaction condition: ............. NI . W\

(2 marks)



w

(d) Describe a simple chemical test for B3,

:
(1 mark)
~ (Total = 10 marks)
5. A farmer tested a soil sample that had a pH of 4.5 and was deficient in one of the main elements needed for crop

yield.
(a) (i) State the three main elements needed for crop yield

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

. ¥ abi 941 | o o < (4 marks)
(b) You are given the following nitrogérious fertilisers: NH;NO; and (NH;),SOy4 ‘
(i) Give the name of the fertilizer (NH,),SO, ] '

il ) {
{ {1l seevsaccccccsscccascncccnsssscnssss esesvecens B T R PR PR TP TR N P TP T AT R X RN R P R PR

(if) Which of the two fertilizers has a higher nitrogen content?

1" (
LG

(c) (i) What does a pH of 4.5 indicate about the so?l?

% ey Semerer——— el g AN i AT St W30 e T L Dt 0 L e (2 marks)

(ii) Suggest a substance that can be used to raise the pH of the soil. o B

1. (Total 10 marks)
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Both questions carry equal marks

6

SECTION B

Answer BOTH questions in this section using the spaces provided.

6. ' A student carried out a series of laboratory tests on two unknown salts, X, Y and an organic compound Z, in
order to determine their identities. Study the following table and complete the information required.

OBSERVATION

to a Bunsen flame

flame

PROCEDURE INFERENCE OR CONCLUSION
a)i | To2 cm’® of Colourless, odourless gas is | Identify the gas 2marks
compound X in a test | evolved, which turns lime A0 Dl NG Tl L e
tube is added dilute water milky Which anion is present in X?.
vonoee] HCl(@G) evevevivenenn. ey
ii | Clean a graphite Brick red flame colour "Which cation is present in X? 2marks
pencil with e
concentrated HCI. -+« e
Pick up a bit of solid Using the ions in a(i) and a(ii) above,
X on the pencil and ¢ .identify, the compound X i
introduce it in a blue |'* ’ P ik, W Y
Bunsen flame
b)i [To2cm’of Yina Cu*" ions are present in Y Imark
A Lol i v o <A et A, YR O A
of aqueous sodium
hydroxide are added o
{ii-[To2 cm’ of solution [ "White precipitate is Identify the precipitate 3marks
Y are added 2 cm’of | observed. Precipitateis | ..... PR ENARLLS, G vt S
BaCl,(aq) followed insoluble in excess acid O TR YA . ) TEC
by diluteHClagy |7 "7 | Which anion is present in'Y?
Identify the compound Y, using
information from b(i) and b(ii)
c)i | Liquid Z is tested with | No changc in colour in each - |- What can you say about liquid Z.? " | 1mark
"| both red and blue litmus | case : : : s
paper
ii . | To 2 cm3 of liquid Effervescence occurs. The gas | Identify the gas evolved ........o0ien i, 2marks
|- compourid Z is added'a | released burns with a ‘pop’
" | piece of sodium metal. sound Give the functional group1Z ..................
jiii | Liquid Z is introduced | -Liquid burns with a pale blue Suggest one substance that can be Z. 1 mark

00/0515/2; 1+

(12 marks)

Go on to the next page



7

(d) Figure Lis a graph to show the volume of hydrogen gas collected by a student from the reaction between dilute
“hydrochloric acid and Magnesium ribbon, .

Ao Eragt se st YT e VR tan i ofrde |
= ,,,,C'u-aph of volume of gas exolved] Versus -hime
[H1HrtErpe iRerchs A W TR T fie
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Teoe in mindbes Fgue 4

(i) At what time did the reaction come to an end?

(ii) Determine the volume of gas produced after'3 minutes
L L Ty T T T T T Tr tertsntennintcnnnsnninsesees (4 Marks)

| (e)A student is required to prepare and collect a dry sample of ammonia gas.in the laboratory. -
(i) State the reagents used :

......

(iii) Why is the ammonia collected by downward displacement of air?

e

i -1 (4 marks)
(Total: 20 marks)
7 You are provided with the following r;quirements;

Beaker, pipette, 250 cm’ volumetric flask, burette, conical flask, anhydrous sodium carbonate, wash bottle,
dilute sulphuric acid, distilled water, phenolphthalein indicator. -
You are required to prepare 250 cm’ of 0.1MN2,COs(aq) and use this standard solution to determine the

concentration of dilute sulphuric acid.
Turn Over
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(a) (i) Outline 3 key steps to prepare the standard solution

(b)

(c)

(d)

S inananiads s e nas Ol s st A i e e 2 B T R G R i s L v e e e By e Yy o n s sisassfasisasssesimaraanss
PR T cosnvassaerssgesvsssisngeiesen sossnnsananenofasnprr serensdibasnecissnevrane e Tusl s vennerresoinea sorisinsshodddsisinias
T T e 1 R T R . Y T — T — sse B WU, [, oy IS e

3 ks)

I L o h Nyt T e et A . Yolessidsieidiveassssnss vitiaaes N Iy M (3 marks

(i) State one precaution in preparing the standard solution

(1 mark)
(i) Identify the main apparatus in which you would prepare the standard solUtion...........coeoereievinvuieieenn..,
(ii) Calculate the mass of solid sodium carbonate that you would use to prepare the 0.1 MNa;CO3q)

(Molar mass of sodium carbonate is 106g/mol)

teeerataniaians Tererstesteriatacanenseseirannanes snaninese el wr haveeR RN Ry R R P PTTS sesseraven (3 marks)
(iii) Suggest a piece of equipment, not given above, that is used to weigh the solid sodium carbonate

(1 mark)
(i). Name the technique used to determine the concentration of dilute sulphuric acid using the standard

solution.....eeeesss A S By SR RTRE U

®eeevceserreeregesavane qq-uu-.o-----n-_...nn--_.--------n--- R R R R R Sesseseveancseracerenne CELTT T T YT YY CLTTITTYTY CLTTETYT R

(m) Suggest an approprlate cleaning procedure for the i

Iallrette 1099090000000 000 A 0RO P IORRNONORRIENR B RIIIIIBIRYS R 2 A

R O R SO
Pipette:

“cecesecccessee .,..-.-........-.-----------..--n--.------cqo..---'-..-q...-..--......q.-q------------q--.n-gg-qw-qc!!vt-vv---"O'-"

@sssssssncetacsataracanns eeeceserresesrrernrane R0 e tn e enreen e an e reennerereeeeeeesenseesstssasessssssasasans (AEEXERE R L L]

! (4 marks)
In an experiment to determine the concentratlon ot H SO4 usmg 0. IMNZ'hCOJ, 25 cm of Na,COs(aq) exactly

~ neutralized 20 cm? of dilute H,SO, (aq).

“(i*) / Determine the concentration of the acid in mol/dm®

The reaction is
H,SO4 + Na,CO; — > Na,S0, + CO, + H,0

L P R R R AT R N S, L sesassssce
fesasassaana

i T ] ; 11
.q-.-‘-a'llll.I!Qlll'l'"""""""""""‘""""'""llll!llhl-oitillnuluntc-c.ulot-utcnt‘.|-n-n---- assane
AR T PR RN

SO0 R0ER0N0ENLNRINNRINIERRRTANINANERNO RINRItaNtarttRtALetR g R RRLEY
SereReteeseetetatnaras
R R R

¥ 3. ¢

(3 marks)
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(e) Sublimation, use of a separatin
crystallization are techniques y

(i)  Choose the most suita

Salt from sea water ...,

g funnel, evaporation to dryness, fractional distillation, filtration and
sed to separate mixtures.

ble technique to scparate;

LRy LEET TS
(TS
AR R R R R P R PR N sssevens secsvencee sseecrservens sesssesssescscccnce

Silver chloride from its mixture with water

esesssne seeessessssssseccsscscvsssancee ssssssse essssesnsesnsseessnnsee sessenes wee

Water from kerosene.....,,

L PP YT YRS, ARERERA N AN A ERss P CEMEPPIIRERY g it (3 marks)
(ii). . State the property of water and kerosene that enables them to be separated by the method i in (e)iii
ADOVE«saveausisisiisitisiasssiisiios AR RTRE RO R . r
.............. T 0o e L R R S L s savennsnanswevansywssvisnilh IGATK)
(i) - Give an example of a mixture that can be separated by chromatography
R PP I PP LI Ly N e e e EIALERSARRMALMMAL e, < 800 (1 mérk)
~ (Total 20 marks)
SECTION C

Answer ONLY TWO questlons in thls section. If you attempt more than two questions, only. the FIRST TWO will be

considered. Where approprlate equat1ons and diagrams should be used to illustrate your answer. Write your answers
on the sheets that follow

equations in each'case how this is done.
(10,10 marks)

9. Write short notes on each of the following:-------
(a) Esterification.. ........... N e
(b). Saponification .. . : SR ISP T LY
(c). Deliquescence ..
(d) Chemical change
"'(5,5,5,5 marks)

10. Particles in the following substances are held by different chemical bonds. You are given: sodium chloride
(NaCl), Hydrogen gas(H2), and Aluminium metal (Al).
(a) Identify the bond type in each substance and briefly explain, using diagrams if need be, how each chemical

bond type is formed.
(b) State one physical property of each substance and relate this property to the bond type.
(14,6 marks)
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