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Question 1 (2 +2+2+2+2=%'marks )

(a) Write chemical formulae for the following:

i e Mo O [

WSOUTTHITOATUC vZ kp /

Copper(1) sulphate C vy 504_

(b) Write the chemical names for the following

3\ MeF; maag Nes tuen f/uof: 6?1(’ ( ‘>
‘7 Z
1 FeS jron jT _5‘0//721'6/?

c¢) Balance the following equations

s 0o, io (M 20 20, + H,0  \

A F AL A

2-
Mg+ N, — MgiN; 3 Mj 7/'/\j2- — j‘:{j3 Ajz k )

d ) Write a balanced molecular equation for the following reaction:
A solution of sodium carbonate is reacted with a solution of lead(11) nitrate to form a
precipitate of lead(11) carbonate and a sodium nitrate solution

No, (G teg) + Féé\/@(ﬁ) = /’Zm{s) 472/\)@/\/0(7)

(e) Write a balanced ionic equation for the following reaction :
Dilute hydrochloric acid reacts with a solution of potassium hydroxide to form
water and a solution of potassium chloride

Hi7) + OH 77) — Holl)
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Question 2 (2+3+ 3=8 marks )

Elemental phosphorus is produced by treating rock phosphate, Caz(PQ,);, with carbon
and silicon dioxide according to the following equation:

2Caz(POg)y(l) + 6Si0y(I) + 10C(s) —> Py(g) + 6CaSiOs(1) + 10 CO(g)

TN

(a) If the rock phosphate used contains only 85% calcium phosphate how much ?/
rock phosphate is needed to produce 500 kg of phosphorus, Py ?
N, . BGOA000 4_052 Zé mo
@ - 4.:(31( @7 " )

1 51/1(‘6’ 2 mo/ 4
| 3xG 120 eq/aJ’ 4032 zéX 2 = f064 52 ol

2 F fj? - (qiéqfs Of (o ﬁO)L XM= 5’064 52 X 3109225052

Fxe 3,/ 7 - mass of /‘ockf’ "’/’ (00 X $oU 72X31G = 24 ]- 2

{b) What volume of CO gas forms at 30 deg C and 98 kPa pressure if 1500 gram

ofSi0isused-?
1500 =25 .mo{ @
Y %0 % i CO

5mc€ 5”\0/ g’O —> /°
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- e
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(c) 10.0 g of magnesium is reacted with 52.6 g of chlorine gas to form magnesium
chloride according to the equation : Mg(s) + Cla(g) — MgChy(s)

What mass of magnesium chloride forms ?

7 - fo'jo_.. = 0'4]2
e 24..
71
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Question 3 (3+2+1+2+1+3= 12 marks)

(a) Briefly explain the principles underlying atomic absorption spectroscopy
(AAS)

T /ZMIS /171' f:>7d 9 /7Q/'7L(U/Qf wque/ / 7£/ ee?c[
e
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{b) Explain why hght of different energies is absorbed by different elements /
Bk clomert Aas, ditrect ey oot ond

ﬁe enes neech 7/’ /f?L G aedé’n o
heher enegs lovel i dForert (z)

(¢) Give a practical use of AAS

GAGLASES 9701 cop €S i Wiﬂé./‘ &
J //

(d) The concentration of cadmium in a sample of polluted soil can be measured
using AAS. A mass of 1.20g of the sample is heated with 10 ml of nitric acid
and filtered. To determine the concentration of cadmium, a cathode lamp for
cadmium was fitted into the AAS instrument. Standard solutions of various
concentrations of cadmium were prepared and the absorbance in each of these
solutions was measured. The results are shown in the table:

Concentration(ppm) absorbance
5.0 2.1
10 3.9
15 59
20 8.1
(1) Graph these resuits on the graph paper provided (Q">

(iiy  The measured absorbance of the solution formed from the soil sample was
3.5 . Determine the concentration of cadmium in ppm, in the 10 ml sample

5-3 Fp” )

(iii)  Calculate the percentage by mass of cadmium in the soil sample

mass ot fo/—, 7-3 X",%%; ? ;0—0557
Z/a/:_ 0-083 X107 x) 00

Sy )
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Question 4 ( 2+2=4marks )
A student has been asked to prepare 200 ml of a standard solution of 0.100M sodium
carbonate }>
(a} What mass of pure sodium carbonate (Na;CQs) is needed ? g
—_ O-0Z

24 Ny ‘hé 1 =clV= p-loox 0-200 =
jxC 1 May (2, mass of Ma (Op= 0-02X Job = 2- ]2
3x0 _,Z (b) The sodium carbonate is a primary standard. List two propertles for a primary
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1 5%‘%/3 2 of 7‘71/6'% (7/)

}\P.z 7%:’/”0-9 mass
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Question 5 (2+1+2+2+2=9 marks)

When-sodium-carbonate-selution-is-treated-with-phosphorie-aeid-thefollowing——Mm
reaction occurs:

3Na,COs(aq) + 2H;P04(aq) — 2NasPOu(aq) + 3COx(g) + 3H,0(1)

20.0ml of 0.143M H;3PO, reacted with 18.49 ml of Na,COj5
(a) How many mole of H3PO,4 was used in the reaction? é
— — . o2 Q- Oozg )

Ty, =CV = 0ug3x 0 )

(b) How many mole of Na,CO; must have reacted ?
a/_. 3X0-00236m/: 0'004-2—96

needde
My,

(c)What was the molarity of the Na;COj3 solution ?
_ A - 0-00429 _ 0-232M C})

C/\/Crz,(% -V o - 01849

(d) The procedure used to do the reaction is known as a titration. What equipment
would be needed for the titration ?

bureHe, pipette, copical Fosh iadicates (2
oo BT el Gl . e

(e¢) Why are titrations often repeated three fimes ? )
. ‘/’o 6 irn m«ﬂl Au/hcm esrof

A 7Lo Mintmise [fargovh Errors 5064 as /quq/
e/rers




Question 6 (2+2=4 marks )
(a) Calculate the oxidation number of S in each of the following:

SO; +6
: )
S.05 +2

(b) For the reaction Cl, + 2KI - 2KCl + I,

which reactant 1s the reductarnt 7 Give a reason q/ # Ay
Kj-: is Me f&LCﬁQIOL Qs %16 pK]. gl o (%
7 i '/_c: O

/Iuﬂ\Aéf o’JA’__/. NcreqsSeS Trsowm —

Question 7 ( 3 marks )
When an acidified solution of OCI" is reacted with H,S, the OCI  is reduced to CI" and

the H,S is oxidised to SO,

Write down the partial ionic equations for the oxidation and reduction and hence write
the overall ionic equation AN

B )
xidaton RS #2H0 DS O, +6# ?7) e |

.
serll 30U iy + s 12K 1 .04 S8
of ool +HE5 —> 3C] +H#0 +5G

Question 8 (2+3+%’8’ marks )
b1l
For the exothermic reaction Fe**(aq) + SCN(aq) — Fe(SCN)**(aq)

(a) write an expression for Kc for the above reaction

[ Fs C/‘V)&j
fe= TR =) @5

(b) If 0.06 mol of Fe**(aq) and 0.13 mol of SCN" are initially added to 500 ml of
water and at equilibrium, 0.03 mol of FeSCN*" are present, calculate a value
for the equilibrium constant

- 2t
B2 SN > B SN
}/).:7Ll'ﬂ/ D”Oémol b"/j/vo( o ma/ CZ

Fial  v-ot-0-03 0_,3._0.03{ 0-03’”{

—e-03mf = 0-10m0

v-05
e= (:o—; = 5
6-03Y . fo-10™
: G=)EF)




(c) Giving reasons, explain whether this reaction would shift to the right or the
left if

L
(i)  more Fe’*(aq) is added +o rig A-;L s /fé 5+’- s use Q/ w /7 3{2)

(i) water is added '}o /€7£7L as '/’/Zfe are 2 m f/(J Df‘— s

/eqc‘fqmz') g,,f aﬂ/ A (e
/0 -/—z e-fuq'/'aﬂ

“ILO %A]L g% ,/QQC7L0/) /3 e.m:?l ernil

(iii)  the temperature is decreased

Question 9 (2+2+4=8 marks)

Calculate the pH of the following solutions

‘i—
(a)ZMHZSO4(aq) /7 y;‘_"_ — %ﬂ)[—# (Q7L]_"= - ’04- - —()"(é3
Z
/

— — —1
wo 't Tt o

(b) 0.1 M KOH(aq) [H 607)J [‘D,,L) - -]
/

(c) 0.10M CH;COOH
( note: CH; COOH is a weak acid and Ka(CH;COOH) =1.7x107 )

- #
cHoon + Ho = (i (oo +H, 0

ko= B (OOJ&# OJ = /-7 r\’!t)o_';
[C%(Oobj

[c;é(oouj,:: 010
L ehoo7) X LH.O7)

o CH 017?_ - ;-74/10"; (4)

o-10

L (H0Y)= S x 10" = 0-0013

'&f; H".:. -",%io 0‘00,3
8

::_:_ 2'8
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Question 10 (2+2=4 marks ).
(a) Briefly explain, using an equations, how SOs is made into sulphuric acid in the
Contact Process '

56, 1 dsched 1 cone 3G 5015 +H50/ 0> HZ’/S:"Q (4 e
u_ici'/'e/ /s qu/ec/ o G/i L'/?Ojfiwn%f Qﬂg*ﬁiﬂ@—? ZHA-SE‘D—’}

(b) When SO, is converted to SO; in the contact process , V205 is used. What is
the function of the V05 and how does it work ?

Vz D&’ 5 a C"l%‘?‘/yﬂe U)Z:‘Cj slbeec/} vp

'He r@qdéoo éu?L /5 /)o_fz C[ce/f 69/. (
..7:7L Aé/pjj._, q::/Soréfa? 7%{’ {60(7LQA7é C?/ch?/
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4 el/w Afeq,é Jono/}/ q‘qu/ 7§/md new bon JS.
‘/’ Ze req cii /Ow@fﬁ %Ap QC?L{WZ?L{M e/:67/ 7gf

Question 11( 4 + 2+ 1+1 = 8marks )

(a)Explain, using equations how ethene is obtained from crude oil

o] Ladenl  Cle 4GB+ other Fac
@ c/ UG}t’ / | 5{?”:?7,"0,; { }j?qfc) (e J’Aqﬁ () €0 11 $

lomal
@ :i %’J q i CrRe )é ) 7,9 (4/)
5 Gl > R

o . Jo
[Z}éfi)liﬁ_/wlﬁ (L#‘f’) +#, /)
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(b)Ethene can undergo an addition reaction with water to form ethanol
(1) write an equation for this reaction

o+ Ho —> (KON (9,)

2%

(i)  explain the meaning of an addition reaction /
1 4

[ ¢ / / /
l:, om/a/ r'*oﬂ y ‘ﬂc unSq'/DfQﬁq’ carbon 7o c@/éw)

q/oué/e AMO/ /5 Zr@keo 726 7£fm q

a'}v/cr%&?/ (arton — carbopn Stn ? 5@74/ an/ 7%6 mo/é'cu/é
o o s e EThed bord (1)

(¢) Draw the structural formula of a part of the polymer that forms when ethene

undergoes polymerisation W 1 I;I— H- H\
D i ar an a0
]
,,}f i M i'//’ I+

Question 12 (5 marks )

Draw structural formulae for the following compounds

Koow
(a) propanc H‘h"/C'-_c’ /’Cj\._c-"'#
H h" H \”l-)
b) 2-pentanol YU H
(b) 2-pentano _ \’T// .ty

H— ¢ =
gt by TNH E%#
t o

(c) 2-fluoro-3-methyl-octane IRV /i: M ( )
L S v I
w o H % H

(d) hexanoic acid

(e) ethyl methanoate H . }_5 v 7?

11



Question 13 (Smarks )

Name the following organic compounds

(a) CH,=CH-CHj F/o f;- ené

(b)CHq m eHhane ~
(c) CH;0H m 67%?/;0 / @
(d) HCOOH /nc37L }J anecl qch/

() CH;CH;NH, @"/'AQ/JQMI'/W [ er @7%// qmine )

Question 14 ( 2+2=4marks )

Give equations, showing all the reactants needed, for the following preparations:
(a) preparation of chloroethane from ethane

7 GHCl Q%)

(b) preparation of ethanoic acid from ethanol

acidel M oy cool |
C HOF — il eGP @

12



Question 15( 2+2+1=5 marks)

(a) Complete the equation below: HOLH, HodH,
HOCH, HOCH, M H i, H-
Ly g - RS
HO (i%r’ HONOH T i+ o /4
H

H OH
Glucose Glucose \
(b) Is this reaction an addition or condensation reaction ?Explain your answer 7£ /
Cendeénsaliorn) réaceiion 7‘3.70 wne /tene,

vw PS5 e..)“:'/' '7L 7£Om nev//l/é @7 e/ /M
‘7/\ /7 smq// Mo/i’w/:[ #D) 75 671[/?\//197[20/

(c) why do we need disaccharides in our diet ?

ey 0

13



Question 16 ( 2+4+1+1=8 marks)
Part of a protein is shown below:

——r

(a) Circle the peptide linkages in this part of the proteln chain L /
(b) Write the formulae of the four amino acids that made up this part of the chain

’H M }l"l y
Y N—C —cooH HN—é""’COOH HU——C-—COOH h]l_AJ—-C«—-('OO

z 2 / 5’
oo 4 @

{c) Why do we need protein in our diet?

j/"‘*’#’ q.aa/ repair (, )
(d) How does the body dispose of unwanted nitrogen atoms ?

s wvreq (/DW/C\N#> O)

14



Question 17 2+2+1+1=6marks)

(a) Complete the following equation to show the formation of a fat

H H o

H—¢—on o H“f“""‘ oot 2)
[

H—C—0H + 3Ho— i T H -T«-o—-é?_.c,, %

H—( —
[ OH 14,:,&_0*2:#(;7 ’;3)/
H

iy
Glycerol Stearic acid (o fofty acid)

(b)Is this fat saturated or unsaturated jxi)}aln your ansv??/r éo/) a/5 Q. ¢ §;7/F c—€

s q?"w’c? Q2>

éa/)o 5
__; (c) What is the name of the linkage bond that forms between glycero! and fatty
oster ’\
{d) How does bile assist in the digestion of fats?
Ll elps embi®y Hhe #its )
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