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READ BEFORE COMMENCING

INSTRUCTIONS:

1. You should attempt all questions.

2. Do not use pencil. Papers submitted in pencit will not be accepted for
marking. : ‘

3.  Write your answers in the space provided.

4. Should you wish to repeat an answer:
a)  Cancel the answer you do not wish the examiner to mark.

'b) Write your revised answer in the space provided for this at the end
of the answer booklet. Make sure that the answer is numbered

- corectly.
- -5. Do not remove any staples from this paper.
6. Silent battery operated, non-programmable calculators may be used.

7. . Candidates may refer to a Foreign Language Translation Dictionary -
provided that it is not annotated or does not contain definition words.
Candidates must NOT use electronic dictionaries. '

8.  Data sheets will be provided

This paper carries 50% of Final Assessment in this subject.  Semester
assessment carries 50%. You must pass both the exam and the semester
assessment to pass the subject. | -
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Question 1 (2 + 2+2+2+2=/8/ marks )

(a) Write chemical formulae for the following:

magnesium chloride /V[jC/

iron{ 111 ) sulphate )
( . ) sulp 7 4,
(b) Write the chemical names fo;?he following
ﬂ/:/ 1C ()

'HzSO4 50/7

CuCl m/?oe/ 7 c/ /0// c/
c) Balance the following equations
CsHiz '9902 - COz ‘|'éH20

4—A1 130, '*uzAlzos

(=)

d ) Write a balanced molecular equation for the follomng reaction: -

(e) Write a balanced ionic equation for.the following réaction

A solution of potassium sulphite is reacted with a solution of nitric acid to form
potassium nitrate solution, water and sulphur dioxide gas.

,( SO /7) +R #/VO(af) > zm@/ 7)

+ /{Q//)
+52.03)

(z)

a precipitate of lead(11) iodide is formed when solutions of lead(11)nitrate

. and sodium iodide are mixed

| é(oj) +ZJ/<7) — FJT/s)
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'Question 2 (2+3+ 2=7 marks )

In the manufacture of iron, iron(111) oxide reacts with carbon monoxide according to
the followmg equation:

Fe,03(s) + 3CO(g) ~> 2Fe(l) + 3COx(g)

(a) What mass of iron(111} oxide would be needed to make 50 kg of iron ?

A}E 4 o000 o
=~y : N
2ide b Siace al 2,0, = zm:/;?_ (LD.
o
3*07%7 N T
‘ S 50660 159 — /3:3-9#7 743\ -
mass 578 X :
(b) What volume of CO; gas forms at 20 deg C and 1OSsza pressure if 300 gram : '
of i iron(111) oxide %ompletely reacts with carbon monoxide ?
300 _ ;3%
71 _ : =
= Teg = IXE 585447 - F Ix293 é
/«z,o(__zﬁ;’(/ | = '5‘4*57;_
. : P _
F= /oj'/F | | | ' / / o

R=8 3

N S A _ .
() If 50 gram'if iron(111) oxide is mixed with 50 gram of carbon monoxide,
which reactant would be in excess and by how many moles ?
A bl - ©-313
5103 {ﬁ'é l'7ﬁé

Vo 22, = TEZ L .
énce %@@Q = 3,.«.7/(0 1~75£ : ) :
T/(»w 42 ;},‘ i Ve,\(féﬁj_ %/ /1-—63 - (3/\’-3/3) ,,wf
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Question 3 ( 6+2+3=11 marks)

The procedure shown on the following page was written in a student’s 10 g book. It
describes a procedure to be used in separating and identifying the individual dye
components in a commercial food colouring,

(a) Identify three ﬁlﬁdamentall errors in the flow chart and in each case explain

~ how the error should be corrected . / -
' | RBat wse 7[‘@/7[ 74_/ Y Zo c//qw G

Error 1 o
- wvse /veﬂé;‘/ ms7éq
.'Erro'r.z — ;FO']L 5/00/3/ /Lo% gég O M, é >
— mqf\Le sper a5 j/"f?/[ 9%/70‘5/ /r"
Error 3 __ 04'7[ éqbe s 07L COI/@/@a//Z/ Sbéc’,w/'
""M?ké fc:)/'t? §/907é j_g Q,;OU(’ So 6“4# :

-{b) EXplain, using a diagram if you wish how Rf values are calculated.

| o Y | @)
A, ;/%JW Y o

(c) Paper chromatography is only one kind of chromatographic technique. Briefly .
explain what features are common to all types of chro 7?xa’c graphy.

— ép HJ 6?// m/rcay."?’

maoo e f QM | 7
| (3)
__a /e/ ol R¢ 5“”/’7%0,” ‘?/‘/ -
‘ q/éﬁc)// JON '
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K 39-1

Procedure

1. Using a felt tip pen, draw a reference line 2 cm from the bottom of a strip of

chromatography paper
2. Carefully place a drop of food colouring on the line
3. allow the drop to dry

4. Put more drops of the food colouring over the first to make a concentrated spot
that is at least 10 mm in diameter so that it has adequate contact with the paper

and can be easily seen.
5. Place a solvent consisting of an ethanol—water mixture in the bottom of a small

jar.

6. Hang the strip of chromatography paper in the jar, making suré that the spot-of
colouring is compietely covered by the solvent.

1. Allow the paper to remain in contact with the solvent until a solvent front has

almost reached the top of the paper.

8. Observe the separation of the coloured components of the food colouring.
Note'that the component that absorbs most strongly to the paper pulls itseif
furthest up the paper.

9. Calculate an Rf value for each spot on the chromatogram

10. Identify the components of the food by comparing the Rf values with those of

known dyes.

Question 4 ( 2 marks )
What mass of KF is needed to make 2 litres of 0.1M KF solution ? m/

T = cV= .ixz =-z

MASS o+ kf:_—, ﬂ)(}b_(’ '
:=2Xf57'/" o (Z'>

= 11-4 7’/9
" Question 5 (2 marksj

© What volume of 2M hydrochloric acid is needed to make 250 ml of 0.IM
hydrochloric acid ? - : 2BRY
Yeee cv =GV,

o xzs _ gasd (2)

= or /2,»fm/
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Question 6 (2+1+2+1+2=8 marks)

A new low alcohol beer, “LLOALC” was tested for its alcohol(CH;CH,OH) content. A
20.00 ml sample was pipetted into a 500m] standard flask and the solution made up to
the mark. A 25.00 ml aliquot was titrated against a 0.500 M solution of Cr,0;* and a
titre of 8.20 ml was obtained.

The equation for the reaction is:

2 Cr,07” (aq) + 3CH;CH;0H(aq) + 16H" (aq) — 4Cr’*(aq) + 11H0() +

3CH;COOH(aq)
(a)- How many mole of Cr,O7* was used in the titration? ”J
pr =CV = -soox & 20 - -o04% ,
—_______-.--'—' .
&Z— 7 — ;000 | , (Z)

- (b) How many mole of CH3CH20H was presept in the 25.00'1111 aliquot ? :
il cHcH oY

z mo{(f 0 =3
-~ Yhed o = *004:::(3 - PDOé/(!
(c)What was the alcohol concentration in the aliquot : :
o C A 0045 _ p.246M
Chedow TV Tozs T
&)

(d)What was the concentration of alcohol in the original sample of beer ?
. | 0[7}/\4?/(‘0/1('”_:. __Méx fOO — gﬁ/t)’M
- =W

(e) State two safety precauhons you should take during. this analysis
W@ bufﬁ
(=)

weQ s & /‘77/69’
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Question 7 (2+2=4 marks )

(a) Calculate the oxidation number of C in each of the following:
CO +Z
(2)

Ngpof) 44
(b) For the reaction Mg + Cl, — MgClg -
which reactant is oxidised ? Give a |
: — o x,f =24 /‘7[} &r /\) .
. 7/'40 o o 7Lo '7" 2

[NCréaqs &

Questlon 8 (2 marks )
Write a partial i xomc equation for the oxidation of SO; to SO

,.—.

507%_6’0 = f& i 7L2'e'
(2)

" Question 9 (2+2+2=6 marks )

For the reaction Ny(g) + 3H5(2) — 2NHs(g) ' Kc=0.58at 673K

(a) write an expression for K¢ for the above reaction

)
Ke= BT

(b) calculate the concentration of N, at equilibrium given that the equilibrium.
concentrahons of H, and NH; are 1.32M and 0.50M respectively

PP IE A ‘
.25 _ agM
'[27'" ,~r;><z.5 B 187

(c) Using Le Chatelier’s principle, explain whether this reaction wouid' shift to the
right or the left if the pressure was increased at consf t temperature )Z/ }L
5.

[2qcTion Wﬁ.r_) oué’ .
7*){&4 % 2/””“ en A
_ 4 /o ' ot é 5
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Question 10 (4 marks)

Calculate the pH of the following solutions

(@) 0.3 MHCl(ag) [p/f;—f /069-3)

= 52
_ o 'f ~ 14
©0SMCOmG) [ HT)_ =0 M

e R )

Question 11 ( 3 marks )

Calculate the pH and percentage hydrolysis of a 0.20 M hypochlorous acid solution (
HOC! ) given that the Ka for hypochlorous acid is 7.0 x 107 :
The equation is : HOCl+ H,0 — OCI” + H;0°

K - [05/_][/7’0_7 7*,07
[:HOC/J

) /7!0(/].. 0-20M

foer) = (407 (3)
[HOJ = 7%/0 -7

W 0] \/; Z)('?/(IO 7

= -00@37
;7/7‘,—,-— by 000374 =3 43

| %//,D/,»o/su___ MOO __

oz
= -157%
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Question 12 (2+2=4 marks ).

(a) Explain using an equation how sulphur dioxide gas is converted to sulpB.r 7[
J‘m

trjoxide gas > S ﬁ) 7‘—0 /7) Q ?) |

- {b) Why isn °t sulphunc acid made by dissolving sulphur tnox1de gas in water ?

/ms'/77 4- *77/:‘9”

Questmn 13(2 + 3+ 2+1 = 8marks )

- During ethene production crude oil undergoes fractional d1st111at10n Selected

fractions then enter a cracking ﬁmlace

(2) Why is it necessary to fractlonally distil crude 011 ?. 7L
‘ .Wf— a/ 7%4’/6’»4\

0 L£é qxc? €
; m 0//} ﬁqc //o(/) 1§ / 7!' Z’zy%j}

7L CQ/ZO"’ chAgins | C‘Z)

(b) Name three fractions obtained by fractiopal distillation of crude oil and
describe one use for each fractlon )\}[ 7L }
? — pelro!

kemft’f?f’ — Aeq‘/r'? -
bomer, — rondy” (3D

Aol o - heatin

(c) Reactions of the compound C,H, are shown below:

(z)

CH,= CH, .+ X — CH;-CHyCl)

CH;=CH, + 0, » Y+H,0

Give the chemical formula of Xand Y .
(d) Draw the structural formula of the monomer used to make polystyrene -
C = ~
LFSE003 - /’f' | Page 10 of 12
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Question 14 ( 3 marks )

Draw structural formulae for the following compounds

~ H
(a) ethane o — C“"“C——/—H
ot

(b) 2-propanol n _) o H |

w e [3-)_

TR ol
() 2-chloro but-1- H- A
(c) 2-chloro but-1-ene e=c —(— O

-~ oL
H c)/ 7T H
Question 15 (3marks )
Name the following drgmﬁc compounds

(@ CsHg /'Jro en €

(b) CH3—CH2l- CH(OH)V—CHg, Z*AV/ZMO/ | [3) |

oponoic 8C fcv/

(© CH;CH,COOH Py

Question 16 ( 2 marks )
Give eqﬁation’s, shdwing all the reactants needed, for the following preparation:

preparation of methanoic acid from methane

' LFSE003 o .~ Pagellof12
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Question 17( 4 marks)

Draw the foIlowmg molecules :

cit, OH
‘ {
Glucose “J‘ )t
it L ow
i
Glycerol ff— c.—oh" _
h'—“[é D[‘f

-

Question 18 ( 2+1=3 marks)
When glycine reacts with alanine a dipeptide forms

(a) Is this reaction an addition reaction or a co ensation reaction ? Explain y,our
answer _ (o/[of;ASQ

"qu// m.o/fw/? /5j/~/€ﬂ 07£7A/ﬁ

Formi g A &oa
(b) Besi.desr the dipeptide what is the name of the other small molecule formed

when this reaction occurs ‘ 7/‘
: | (P g o & /
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