| |
|
\

@M@/@@

CHEMISTRY

"GCE ADVANCED LEVEL

Volume 1
November 2018 - November 2019 Examinations




Copvright © 2021 by the Zimbabwe School Examinations Council (ZIMSEC). The Question and Answer
Booklct produced by ZIMSEC is copyrighted. No part of this publication may be reproduced, stored in a

retrieval system, transmitted or disserminated in any form or by any means: electronic, mechanical, recording

or otherwisc without prior written permission of the copyright owner.

CamScanner



TABLE OF CONTENTS
CONTENTS

PREAMBLE

NOVEMBER 2018 PAPER 1

NOVEMBER 2018 PAPER 1 SUGGESTED ANSWERS AND COMMENTS
NOVEMBER 2018 PAPER 2

NOVEMBER 2018 PAPER 2 SUGGESTED ANSWERS AND COMMENTS
NOVEMBER 2018 PAPER 3

NOVEMBER 2018 PAPER 3 SUGGESTED ANSWERS AND COMMENTS
NOVEMBER 2018 PAPER 4

NOVEMBER 2018 PAPER 4 SUGGESTED ANSWERS AND COMMENTS
JUNE 2019 PAPER 1

JUNE 2019 PAPER 1 SUGGESTED ANSWERS AND COMMENTS

JUNE 2019 PAPER 2

JUNE 2019 PAPER 2 SUGGESTED ANSWERS AND COMMENTS

JUNE 2019 PAPER 3

JUNE 2019 PAPER 3 SUGGESTED ANSWERS AND COMMENTS

JUNE 2019 PAPER 4

JUNE 2019 PAPER 4 SUGGESTED ANSWERS AND COMMENTS
NOVEMBER 2019 PAPER 1

NOVEMBER 2019 PAPER 1 SUGGESTED ANSWERS AND COMMENTS
NOVEMBER 2019 PAPER 2

NOVEMBER 2019 PAPER 2 SUGGESTED ANSWERS AND COMMENTS
NOVEMBER 2019 PAPER 3

NOVEMBER 2019 PAPER 3 SUGGESTED ANSWERS AND COMMENTS
NOVEMBER 2019 PAPER 4

NOVEMBER 2019 PAPER 4 SUGGESTED ANSWERS AND COMMENTS

PAGE

21
23
33
39
50
61
67
70
84
87
96
104
116
131
138
142
157
160
171
177
190
201
207




PREAMBLLE

Chemistry (6031) Question and Answer booklet is made up of question papers, suggested answers
and some guiding notes. The material in the booklet is based on the November 2018, June 2019 and
November 2019 examinations. The booklet is meant to help learners in their Advanced level
Chemistry studies and preparation for examinations.

This booklet must be used together with the recommended textbooks for Advanced level Chemistry
(6031) syllabus.

The answers suggested in this booklet are a guide and users are encouraged to further enrich them
through wider reading.
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For Performance Mransrmen

ZIMBABWE SCHOOL EXAMINATIONS COUNCIL,

General Certificate of Education Advanced Level

CHEMISTRY 6031/1

PAPER 1 Multiple Choice

NOVEMBER 2018 SESSION 1 hour
Additional materials:

Data booklet

Multiple Choice answer sheet

Soft clean eraser

Soft pencil (type B or HB is recommended) J
\_ Electronic calculator and/or Mathematical tables

TIME 1 hour

INSTRUCTIONS TO CANDIDATES

Do not open this booklet until you are told to do so.

Write your name, Centre number and candidate number on the answer sheet in the spaces
provided unless this has already been done for you.

There are forty questions in this paper. Answer all questions. For each question there are four
possible answers, A, B, C and D. Choose the one you consider correct and record your choice
in soft pencil on the separate answer sheet.

Read very carefully the instructions on the answer sheet.

INFORMATION FOR CANDIDATES

Each correct answer will score one mark. A mark will not be deducted for a Wwrong answer.

Any rough working should be done in this booklet,

—_—

Copynght: Zimbabwe Schoo| Examinations council, N2018
©ZIMSEC N2018
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Section A

The graph shows how a physical property of the elements Na to C/ varies with proton

number.
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Proton number

Which property is shown?

A electronegativity

B first ionisation energy

C ionic radius A

D melting point
Which property increases on descending Group (IV) of the Periodic Table?

A covalent character of the chlorides
B acidity of the oxides

C melting point of the elements

D stability of the oxidation state (II)

Which bond is least polar?
A H-F
B Br—-F
C CI-F
D F-F
6031/1 N2018
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An electrical cell constructed for the reaction,
2+
C“%;q) + M) — Cugs) + M@ag):

has an ES,;, value of 0.750 V.

. ) . 2+
What is the standard reduction potential for M(aq)?

A =1.090v
B +0.410v
C —0.410v
D +1.090v

Which reaction does not involve the non-bonding pair of electrons on the nitrogen atom
of ammonia?

A NHsg + CHzl(g — CHsNHIIG,
B NHyg + HClgy — NH,Cl,

C  2NHugy + 2Nagg - 2NaNH, g +Hygy

D 2NH3(aq) + Ag(aq) = [A28(NH3),]E0)

Which substance can be used to separate Ca®* ions from Cu?* ions in an aqueous solution
of Cu(NO3), and Ca(NO;),?

A HC!
B H,S0,
C H,S
D NaOH

The equation shows the reaction that takes place when a matchstick head burns.
PyS3 + SKCLO3 +3 0 - SKCL + 350, + 2P,0,

Which statement is true about the reaction?

It is a disproportionation reaction.

It is a reduction reaction only,

It is an oxidation reaction only.
It is a redox reaction.

caw»

6031/1 N2018



S Lead (IV) oxide reacts with concentrated hydrochloric acid as shown.
PbOz(s) + ‘”{Clu) — PbClz(s) + 21[20(1) + Clz(g)

What can be deduced from this reaction about Pb0O,?

A It is a reducing agent.
B It is an acidic oxide.
C It is an amphoteric oxide.
D It is an oxidising agent.
9 Which source of energy results in the least damage to the environment?
A nuclear
B solar
C biogas
D fossil fuel

10 What is the ES; for the reaction between Co®* and water under acidic conditions?

A -059V
B +0.59V
C -151V
D +1.66 V

11 Discharging raw sewage into water bodies

A pollutes groundwater.

B destroys aquatic plants.

C increases the amount of oxygen.
D increases pH of water.

12 Which statement correctly describes how sulphur dioxide prevents the spoilage of food by
microbial activity?

increases the pH of food

lowers the pH of food

produces a chocking pungent smell
oxidises bacterial cell walls

CO=»

13 Which hydride readily decomposes when heated with a hot glass rod?

A ammonia
B hydrogen chloride
C hydrogen fluoride
D hydrogen iodide
0311 N2018
10
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16

17

18

o . . id rai
NO, is involved in the formation of acid

A
B
C
D

n by

de to sulphur trioxi.de. .
pour to form nitric acid.
y ions.

oxidising sulphur dioxi
reacting with water va o
changing water molecules into Haq

0
reacting with water vapour and 0xygen t

Which atom has 6 unpaired electrons?

A

B
C
D

aluminium
chromium
cobalt
scandium

Which molecule is planar?

TOw >

ccl,

C,Cl,
C3Hg
C3HB

Silicon (IV) oxide exists as a

A
B
C
D

giant metallic structure.
giant covalent structure.
simple ionic structure,
simple molecular structure.

Why is titanium used as an anode in the electrolysis of brine?

Taw»

helps to form pure products
operates as a catalyst

helps in the transfer of electrons
resists corrosion by chlorine

6031/1 N2018

form nitric acid.
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20

The structural formulae of the organic compounds, P and Q are shown.

COCH, COCH,CH;

P Q

Which reagent can be used to distinguish between the two organic compounds?

Bry(aq) in the presence of FeCl,
alkaline I,

2.4 — dinitrophenylhydrazine
cold alkaline KMnO,

TCOaw »

Which organic compound reacts with itself to form a condensation polymer?

A HO,C(CH,)4C0,H
CO,H

B H,N

C  H,N(CH,)gNH,

6031/1 N2018

12
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ompound Y 2 shown.

21 Phenylamine can be converted t0 C
NH,
% organic compound ¥
60°C
What is the organic product Y?

A B

OH NH,
NO,

C D
NO,

N;cI

22 A compound Z is obtained from W as shown by the reaction.

CO,CH,CH, CO,CH,CH, G |
NO, NH,
w zZ

The reaction is an example of

A a substitution reaction
B an oxidation reaction.
C a hydration reaction.
D a reduction reaction.
6031/1 N2018
13
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27

ar formula C4HgO2

An organic compound has the molecul

. tructures of the organic
Which pair of functional groups are present in 0ne of thes :

compound?

A aldehyde and alcohol
B alcohol and ester

C aldehyde and ketone
D ketone and ester

The diagram shows the structure of digitoxin.

0]
CH, \
OH
HO
digitoxin

How many functional groups are in digitoxin?
A 5
B 4
C 3
D 2
An organic compound, of molecular fo
conditions as shown: rmula CoHy, feacts with chlorine under suitablt

CeHg + Cly —» CgHsCI + HCl

Which term correctly describeg this type of reaction?
electrophilic substitution
free radical substitution

A

B

C nucleophilic addition

D nucleophilic substitution

SO31/1 N2q 18
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30

Which process is not an application of nano materials.

drug delivery
bio-remediation
water treatment
drug synthesis

= RoN--NF g

A solution of 10 g of a carboxylic acid in 100 cm? of water was shaken ?‘{i'h_ 100 cm’ of
ethoxyethane. 6.5 g of the acid remained in the aqueous solution at equilibrium.

What is the partition co-efficient?

A 0.54
B 0.65
C 1.836
D 3.00

60311 N20IK
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SECTION B ige

ection, one or mo ..

re of the three numbered St
o

For each of the questions in this §
3 may be correct.

‘reck.

®
&

; s nol cor
Decide whether each of the statements 15 0’1

The responses A to D should be selected on the basis of

1,2and 3 1and2 2and 3 I only 4
are only are only are is £
correct correct correct correct i

SN

No other combination of statements is used as a correct response.

The equation shows how potassium permanganate reacts with hydrogen peroxide in
acidic conditions. 4

ZMn0y + 5H;0; + 6H* - 2Mn** + 8H,0 + 50,
Which statement(s) about this reaction is/are correct?
1. Hydrogen peroxide is oxidised to oxygen.

2. Hydrogen ions are oxidised to water.




Which statement(s) about GeCl, is/are correct?

1. It is covalently bonded with Van der Waal forces between molecules.
2 Its molecule is tetrahedral in shape.
3. It cannot be hydrolysed by water.

Bromine reacts with methanoic acid according the equation

Brz(aq) + HCOzH(aq) g ZBT(:K!) + ZHE;“]) + COZ(aq).

The graph shows how the concentration of bromine changes with time.
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Which statements is/are true about this reaction?
1. the rate of the reaction can be measured by colorimetry
2. half life of the reaction is 200 s

3. the rate expression is: rate = k[Br]

603171 N2018
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37

. vas passed OVer 90.40 g of solid coppar
ia &

mmon
2 the products:

f gaseous
A mass of 18.10g ol g oneOf

Nitrogen gas was produced a5

is reaction.
Which statement(s) is/are true about this

ced
1. 0.380 moles of nitrogen gas are Pmd“

: ction
2. all the copper (11) oxide was used up 10 the rea:

3. the equation for the reaction is: 2NH; ) +3Cu0 = Na@ 3cu(s)’+i? ho,

The reaction between an aldehyde and HCN is as shown.

0 CN
R— C/ +HCN —I\—I?-—-) Products
SH

Which statement(s) correctly describe(s) what happens during the reaction?
1. A new carbon-carbon bond is formed.
2. In the intermediate complex the oxygen is negatively charged.

3. The last stage involves the formation of a hydrogen-oxygen bond.

An organic compound R can be converted to S as shown.

C
OH
reagent
>
C

H3
o
C
\
H,c/ \c:H2 | H C/ \Cﬂz
3

CH,

R
S

Which statement(s) about the conversion of R to S is /are true?
e true?
1. the correct reagent is acidified NazCrZO
7
2. thereaction is an elimination reaction

3. the product reacts with Tollen’s reageat

603111 N201g

19

(%] CamScanner



In the reaction:
[Cu(H,0)6]3) + 3en(aqy = [Culen)slEy) + 6H,0(,
where en = H,NCH,CH,NH,,
the equilibrium constant, Kstab, has a value of approximately 5 x 1078 at 25°C.

Which statement(s) explain(s) the significance of the value of the equilibrium constant?
1. [Cu(en);]** ion is more stable than [Cu(H,0)¢]?*ion
2. en ligand is stronger than H,0 ligand

5. the equilibrium lies more to the right

What assumptions are made in Henry’s Law?

1. The compound has the same molecular state in both phases.
2. The partition coefficient is constant at constant temperature.
3. The compound should dissolve in both phases.

The colour of [Co(H,0)4]?* is best attributed to

1. movement of electrons between the metal’s d-orbitals.
2. the oxidation state of the metal.
Bl the presence of a ligand.
603171 N2018
20
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ZIMBABWE SCHOOL EXAMINATIONS COUNCIL

General Certificate of Education Ordinary Level

CHEMISTRY PAPER 1
NOVEMBER 2018 SUGGESTED ANSWERS AND SOLUTIONS

6031/1

Question | key comment
number
1 C There is repulsion between electrons originally in the shells and the incoming
ones bin anions.
2 D
3 D Polarity of bonds is affected by the differences in electronegativity of the
bonding atoms.
4 C [Cu®* +2e 2 Cuy €= +0,34
MGy + 2e™ = M €9= —x
= M(s) = M(zafg)+2e_ €= —x
0,34 + (—x) = 0,75
0,34 —x=10,75
034-075=x
—-0410=x
5 C
6 B Ca%t, +S02.. . — CuS
(aq) 4(aq) Oa(s)
CuS0,s) is soluble hence filtered from the reaction mixture
]
7 D
— et
8 D
9 B —
4__'__-‘_—-'
10 B [Co** +e =Co? €=182
2H,0 = 0, + 4H* + 4~ €= -1,23
= 403+ + 2”20 — 4C02* + 02 +4H*
€ou= 1,82 — 1,23
= +0,59
__—-—-—’-/“
1 A j)l |

21




12 B - 50, is an acidic pas
- low pH kills microbes
13 D larger halides form longer bands which are weaker
14 Catalytic role of NO, in acid rain formation
15 write the e.c.f of each element
16 B
17 B
18 D
19 B the triiodomethane test
20 B have acid - NH, and - COOH group
21 A diazonium ion decomposes to phenol
22 D
23 C
24 A
25 B
26 A draw all possible displayed structured formulae
27 C alcohol; ester; alkene
28 A
29 D
30 A Carboxyl acid in the organic layer = 10 — 6,5
= ﬁ [solute]organic - 3‘5g
o5 [solute]laqueous
31 D
32 B
33 B
34 B
35 A Construct an equation for the reaction
36 A 1, 2, 3 one true consider the mechanism of reaction
37 D Oxidation of an alcohol to a ketone
38 A
39 A
(40 A Type of ligand, oxidation state, energy levels determine colour of complex
ions

22
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Candidat. . i

al'ldidutc Name /’Cc‘lw‘fbcr M%§
4______—__———_'—--’-—-__— r.
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4 . |

©)
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ZIMBABWE SCHOOL EXAMINATIONS COUNCIL, |

General Certificate of Education Advanced Level

CHEMISTRY 6031/2
PAPER 2
NOVEMBER 2018 SESSION 1 hour 30 minutes
Candidates answer on the question paper. ‘
Additional materials:
Data Booklet J
\ Mathematical Tables and/or Electronic Calculator

TIME 1 hour 30 minutes

INSTRUCTIONS TO CANDIDATES FOR EXAMINER’S Us!
Write your name, centre number and candidate number in —
the spaces at the top of this page. 1

_____-_”‘
Answer all questions. 2
Write your answers in the spaces provided on the question —
paper. 3 s
INFORMATION FOR CANDIDATES 4
The number of marks is given in brackets [ ] at the end of R
each question or part question. 5
_—-—"/
6
_/
TOTAL _’/
_’/

Copyright: Zimbabwe Neaminnt
ZIMSEC N2018. W Sehool Examinations Council, Nzo18
@7 ‘

\—//___—
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Answer all questions

(@) A sample of bromine was found to contain 50.52 % of Br and the
remainder *'Br.

(i) Name the species Br and *'Br.

(i) Define the term relative atomic mass.

(iii)  Calculate the relative atomic mass of Bromine.

(4]

(b) (i) Write the equation that represents the second ionization energy,
of oxygen.

(i)  State and explain any two factors that affect ionization energy of
an element.

Jactor

explanation

Jactor

explanation

[6]
[Total:10]

603172 N2018

24

(%] CamScanner



\
%
i.

mergy-
ne the term pond enc y44

2 @ M Defi ///’__\ ;
) N : ine according to the equation _.
(i)  Methane reacts with chlor
Clty +Clz = cH;Cl+ HCL
the reaction.
Calculate the enthalpy change for
[
(b) (i) State two factors that affect the magnitude of lattice enthalpy.
1.
2.
(i)  Explain how the factors in (b)(i) affect the magnitude of lattice
enthalpy.
oo
(c)  Explain how latti -
ce enthalpy affects solubility of jonic compounds.
_— |
 ————— |
4__.____,_/
\ -,
T
603172 les
25
- _.‘{ | I
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(a) (i) Werite the equation for the decomposition of magnesium carbonate.

(ii) State the use of any one of the products from the reaction in (i).

(iii))  Describe and explain the trend in the decomposition of Group (II)
carbonates.

(3]

(b)  Write chemical equations to show how sulphuric acid reacts with

()  KBre,

[2]

(i)  NaClg.

(1

603172 N2018
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. reaction 1n
(¢)  State the observations made in the

e
() b,

e

(i) b(ii). 3

——

[TotaI:IO]]

(@)  Outline how propylamine can be prepared from chloroethane.

(3]
(b)  Compare the basicity of propylamine with that of phenylamine.
-
ol
(@ ®  Writean equation (o show how propylamine dissolves in water.
(ii)

State the a¢;
€ acid/bage nature of the solution formed in (i)

\_’ o

603172 N2g 1 5

27 i
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(d)  Superglue contains an erganic compound A, shown in Fig 4.1

/EN

HC=—=C

\ﬁ_om,
0

Fig.4.1

(i) Name any one functional group in compound A

(ii)  State the type of polymenzation that compound A can undergo.

(iii) Draw the repeat unit of the polymer of A

3]
[Toral:10]
(a)  The structural formula of Jasmine 1s shown n Fig.5.1

0

(l‘l-l2 ﬁ—CH:CH=CHCHZC H,
H:C C
\CI-I3 Jasmine
Fig.5.1

Draw the structural formula of the organic product formed when
Jasmine reacts with

6031 N201%

28
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(V) 2.4- dinitrophenylhydrazine,

(i)  LiAlH,

(iii)  cold dilute KMnO,

(iv)  hot, concentrateq KMnO
q.

312 N3014

29
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(b)

(M

(ii)

State any two uses of chlorofluorocarbons.

With the aid of equations, explain the detrimental effects of
chlorofluorocarbons to the environment.

(5]
[Total:10]

G2 N2018

30
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ixture of ortho-nj
(a) Fig.6.1 shows the apparatus used to separate 2 mixtur o “"Tophenol

and para-nitrophenol.

a thermometer

"

steam inlet —> !
ﬁ L water out
1
o /

(@)

Name the Separating technique shown

—

(i) State, with
Teasons, the Composition of the distillate

—

5031/2 Nlﬂls
31
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(b)

(c)

Explain the formation in landfills of leachate and methane.

() leachate

(i)  methane

B3]

State one problem caused by leachate on the environment.

(1]

603172 N2018

32

[Total:10]

(%] CamScanner



TR
St
‘-‘*-‘.’%%.

VINATIONS COUNg
{: oI;: F):ﬁiaﬁon Advanced Level

ZIMBABWE SCHOO

General Certifica

,,,

SUGGESTED SOLUTION ANSWERS

CHEMISTRY

33

%] CamScanner



@ Isotopes

s 1
(1) The mass of an clement compared to = of the mass of carbon 12

atoms
_ 50.52 (4948
() Ar = ( 100 * 79) 1 ( 100/ X 81
= 39.91 +40.08
= 79.99
(b) (1) The energy required to remove the second electron from one

mole gaseous unipositive ion of oxygen;

+ 2+ - .
O(B] b d O(B) + e H

(i)  Atomic radius / Shielding effect
The further away from the nucleus the electron, the less attraction
by the positive nucleus / outer electrons are shielded by inner electrons from

the attractive force of nucleus.

Nuclear charge:
The greater the nuclear charge, the lesser the ionization energy.

@ ) Amount of heat required to break one mole of covalent bonds in a molecule;

(i1)
Bond broken = 4(C-H) + 1(Ct-c¢cDh

= 4(413) + 1(243)

= 1 895 K] mol™1

Bonds made = 3(C-H)+1(Cl-Cl) +H-C!
= 3(413) + 1(346) + 1(432)
= 2017 K] mol~1 :

AH, = —-2017 + 1895

= —1220 K] mol~1;

34
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(b)

(©)

(@)

(b)

©

()  Charge on ion,

radius of ion;

e

comment: Lattice X

-

rtr

(1) The greater the charge; the stronger the attractive force and the higher
the lattice energy produced,

The smaller the radius, the stronger the force of attraction the higher
the lattice energy;

comment: AHsot = — AHiattice + AHhydration

If lattice energy is higher than hydration enthalpy, the compound does not
dissolve;

If lattice energy is lower than hydration energy, the compound dissolve;
()  MgCO; - MgO + CO,

(1)  MgO — used as lining in furnaces

CO; — used in fire extinguishers

(ii)  Thermal decomposition
Cation size increases;
Decreasing polarising powe i

r of cation
ety / hence compound becomes

decreases down the group;

) KBr + HyS0,, — HBr,, + KHSO0,(,);

ZHBr(g) + HZSO4(I) - Brz(g) + HZO(I) + SO

2(g)>
(it) Nact(s) +H

B SRR

2804(1) - HCl(g) + N;ﬂ-{soﬂ )
S,

@ b

ny
4
!

35




KCN LiAlH4 ; NaBH,
(@  CH3CH,CI ™  (CH,CH,CN ———CH;CH,CH,NH,
ethanol ether
reflux

(b) Propylamine is more basic than phenylamine,
Benzene ring withdraws electrons from nitrogen/ propyl group pushes
Electrons towards nitrogen increasing electron density.
(c) CH3CH,CH,NH, + H,0 = CH;CH,CH,NH; +OH™
pH 8§—11
(d) (1) ester/ (C=C) alkene/nitrile

(11) Addition polymerisation

(iii)

@ (@)
Iil
N—N ﬁNoz
)K "
(I:HZ ﬁ—CHQCH= CHCH,CH,
H2C C——CH,
(ii)
H

THZ € —CH,CH==CHCH,CH,

36
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(iii)

(iv)

CH,COOH

T %N\ Y0 +CHCH,COOH
HC_ C

CH,

(b) Q) In refrigerators; air conditioning units; solvents in aerosol sprays.

(1)  Destroys ozone layer

uv
CF,Cly — CF,CL +Cl.
2C10.— ClooCl

CIOCIO - 2CL. +0,

(@) (1) Steam distillation

(i) ;,n_honitrophenol and water mixture
ntramolecular H-bonding ; i
feducts solubility in l\l:jz;?fr'm B
increases volatility; ,
intermolecular H-bondip
increases molecular we;
reduces solubility:

.-}5.{:‘_;}'.-’:: 2

A iR
e 21 = e

8 In p-nitropheno]
ght; '

¥

4

il
o |
~a
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by (@ Leachate

- Black liquid formed by water which percolates through decomposing
organic matter; collecting partly decomposing material and ions

(- Methane — anaerobic decomposition of organic material,
Z(CHZO)(S) s CH4(G) + COZ(E)

(c) Leachate — water pollution / by heavy metal ions or organic matter

38
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Section A
Answer any two questions from this section.

(a) Fig.1.1 shows the mass spectrum of a sample of an element Y.

A -
//"
% g .‘" o~
Pt A\ A\lsTe
g ;":_ P O
— r 1\ N Lo W
— 4 , ",. C‘::'-_; —’,:
79.0% o VoS 2Ty o
. \ PR TS )
\ — - ~ O (.Y
\ C (S LS "R o - =
wlh Yo AW
\ "'_‘ s
\ vt s
abundance et
. e oL oottt -
2 T
. o~
=
/I

11.0%
10.0%

| | | | .
23 24 25 26 27
mass/charge (m/e) ratio

Fig.1.1

(i) Define the term relative atomic mass.

(ii)  Calculate the relative atomic mass of Y.

(iii)  Deduce the full electronic configuration of Y.

(iv)  Identify the species responsible for the tallest peak.

(v)  Explain why there are three different peaks in the mass spectrum
of Y. (6]

(b) (i) Define the term ionic product of water, K,,.

(ii)  Explain, using K, why at 25°C water has a pH of 7. [4]

(¢)  Anaqueous buffer solution containing 0.055 moles of weak acid, HA and
0.025 moles of NaA in 100 cm? of solution has a pH of 4.20,
[K, of the acid, HA, is 2.87 X 10~° moldm~3 at 25°C]

Calculate the pH of the solution formed when 10 cm? of 0.130 moldm=2

sodium hydroxide are added to 100 cm? of the buffer solution. (5]
6031/03 N201& [Total.l 5]
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(a)

(b)

()

Table 2.1 shows enthalpy changes 0

Table 2.1

standard enthal
first electron affinity of oxygen

standard enthalpy of formation of ma

lattice enthalpy of magn

(i) Draw a Born

of atomisatio

_Haber cycle for the form.

esium oxide

1 of magnesium

gnesium oxide

f some chemical processes.

+150 klﬂlo

ation of magnesium oxide,

(i)  Calculate the second electron affinity of oxygen.

(iii)
1.

2.

Explain why

N

the second electron affinity of oxygen is endothermic.

magnesium oxide is used as a refractory lining in furnaces. - :

i';

In an experiment to determine the rate of reaction between S; 0% and
I~ 1ons, in aqueous solution, the data in Table 2.2 was obtained.

Table 2.2
:i;::;i;:ent [szog‘]_/ [17] moldm™3 | initial rate/
moldm 3 moldm 3s~1
1 0.080 0.034 2.2 x 1074
2 0.080 0.017 1.1 x 10~*
3 0160 | 0017 | 22 x 10~

()  Write a balanced jonjc equation for the reactj
ion.

(ii) Determine the rate equati()n

(iii)  Calculate the rate constap; k
(iv)  Suggest an exper; ;
Perimenta
the rate of this reactiop, I method thap can be used to determine
(@) Write the overal| ¢ :
Quation of [Tota
oxygen fuel cel 00 Of the recy 1
L operating yp e, all':a(.:ltilrc::a1 " a hydrogen-
(ii)  Calculate the e £ ofth l conditions
obe e cell. 3
(iii)  State ome ad"antage of fue] il “
. ¢lls oy ¥:
(iv)  Explain why the ¢ e lead-acid accumulators

: m,
Is exactly the same asﬂtl?at

603113 NZOls

fa
ofan gy,

41
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(b)

(c)

(v) State one advantage, other than cost, of using porous coated
electrodes in fuel cells.

[use of data from the data booklet is recommended] [5]

A hydrogen-oxygen fuel cell is required to produce a current of
0.03 A for 50 days.

Calculate the mass of hydrogen gas that will be needed. [3]
Sulphur dioxide present in an air sample was dissolved in water. The

solution was then titrated against acidified potassium manganate (VII)
solution. 7.40 cm? of 3.16 gdm~*potassium manganate (VII) solution

was required to reach the endpoint.

(i) Construct a balanced chemical equation for the reaction.

(i) Determine the mass of sulphur dioxide in the air sample.

(7]
[Total:15]

6031/3 N20I8
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(a)

(b)

(a)

(b)

(c)

Section B

' s section.
Answer one question from this sec

Describe and explain

1. how the mel
the group,

ting points of Group (I1) elements vary down

)

the trend in the decomposition temperatures of
Group (II) nitrates.

Hydrogen sulphide is produced when concentrated sulphuric acid is add

to solid sodium iodide but sulphur dioxide is .produced when concentrated
sulphuric acid is added to solid sodium bromide. :

(i)  State, with reasons, the halide ion that has a greater reducing ’-i'-i-,
(i)  Write an equation for the formation of
1. sulphur dioxide,

2. hydrogen sulphide.

(iii)  In addition to sulphur dioxide and hydrogen sulphide, another
reduction product is formed in the reactions in (b).

1. Name the reduction product.

2. Deduce a half equation for its formation,

[Total:! 5
(i)  Compare the solubilities of MgO and Ca0 in water -

(ii))  Explain why Group (II) metals are suitable for use in fireworks.

Explain the

(i)

413
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Section C
Answer any two questions from this section.

Fig 6.1 shows the structure of an organic compound €.,

CHEI,  CHLOR
C=C

[\

H H

compound C
Fig.6.1
(a) Draw the structure of the organic product formed when C reacts with
(i) a solution of bromine in tetrachloromethane,

(ii))  CH;COOH in the presence of an acid catalyst.

(2]
(b) Compounds D and E were formed when C was reacted with HBr.
(i) Draw structures of D and E.
(ii)  Explain how D and E are related.
[3]
(c) Fig.6.2 shows the structure of a compound F that can be prepared from
compound C.
//0
\ / o
C=C N
[\
H H
F
Fig.6.2

(i) Suggest reagents for the conversion of Cto F,
(i)  Identify the intermediate for the reaction in ¢ (i).

(iij)  Descnbe how the intermediate can be removed from the reaction

mixture
GOTI7IN2018
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(iv)  State the type of reaction that produces the intermediate.

(d) ()  Describe the bonding in benzene in terms of sigma and pi bonds, _i'

(i)  Outline the mechanism for the reaction of benzene with Clhg

in the presence of FeCl3 catalyst.

Fig,7.1 shows a reaction pathway of a polymer.

I
—CH,—CH

| L
0 healH, SO, /

_ tep I \
C=0 s I
| B 22> cr cocl
CH

3
Fig.7.1

(a) (i) Draw the structural formula of

1. the monomer from which the polymer was made,

2. L

3. B.
(i)  Identify any two functional groups in the monomer.

(iii)  The polymer was reacted with excess sodium hydroxide to form E
another polymer. F

Draw the repeat unit of the new polymer.

(iv)  Givereagents and conditions for step IL

(b)  Fig.7.2 shows the structure of two organic comppounds, W and Z

H H
| |

H,N= €—coon H,N— C — COOH
CH |

3 CH OH
w 2
4
Fig.7.2
603113 N2g1g
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(i) Draw the structure of

1l the compound formed when W and Z react
1n aqueous solution.

2. W in a neutral aqueous solution.
(i)  Explain the amphoteric behaviour of W.

(iii)  State, with reasons, which compound, W or Z, will form

enantiomers.
(6]
[Total:15]
The synthesis of 3 - nitrophenylamine is shown in Fig. 8.1.
NH, NHCOCH,
step I X step IT >
CH,COC/ conc HNO,
conc H,SO, NO
step III
NH,
NO,
4-nitrophenylamine
Fig. 8.1
(i) Draw the structure of X.
2 (i)  Name and outline a mechanism for step I1.
; (iii)  Deduce the type of reaction for step IIL
(iv)  State the reagents and conditions for step 1I1.
(7]
k (b)  Describe a two step reaction scheme for the formation of phenylamine
from benzene. 3]

60313 N2018
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An organic compound of molecular formula (41,0 pave an orange
precipitate in the presence ol 2,4- DPNH. The compound did not
give an observable change when ireated with acidified K,Cr;05.

Deduce, with reasons, the
(i) functional group(s) present in the compound,

(i)  possible structural formula of the compound.
(5]
[Total:15

603173 N2018
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(a)
~(b)

(c)

@)

Section D
Answer one question from this section.
Outline the six steps involved in the production of a genetic fingerprint.
One of the steps in (a) involves the use of a radioactive isotope.
(i) Name the isotope used.
(ii)  State one reason why this isotope is chosen.

State any two factors that affect the speed at which amino acids move
towards an electrode during electrophoresis.

Fig.9.1 shows the results of the electrophoresis of a mixture of

four acids, K, L, M and N, at a known pH.

mixture applied here

Y

K L M N

Fig.9.1

The amino acids that were present in the mixture are shown in Fig.9.2.

H H
| I
H,N— C — COOH H,.N— C — COOH
) | } l
(CH,),— NH, CH,
lysine alanine
H H
| |
H,N —C —COOH H,N —C — COOH
| |
CH, COOH CH, NH
aspartic acid glutamic acid
Fig.9.2
603173 N2018
43
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K,L,Mand N.

(i)  Identify, with reasons, the amino acids

(i) In each case draw the structure of the amino acid as It appears at

this pH. [To

10 (a) Modem catalytic converters consist of compacted nano particles coated :

with Pt/Rh catalyst.
® Explain the advantage of making the catalytic converter using
nano particles.

(i)  State the type of catalysis that occurs in the catalytic converter.
(iii)  Explain how Pt/ Rh function as a catalyst.

(iv)  Write an equation for the reaction that occurs in the catalytic
converter.

(b) (i) State the origin of sulphur in fossil fuels.

(i)  Write an equation for the formation of sulphur dioxide in thermal 3
power stations. i

(iii) Describe the detrimental effects of sulphur dioxide in the
atmosphere.

(iv)  Explain with the aid of equations, two methods used to minimise

the release of sulphur dioxide into the atmosphere at a thermal
power station.

603173 N20)1g
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(a)

®)

(©

(M

(i)

(iii)

(1)
™)

®

)

No of moles of NaOH = 19%0.130

No of moles of HA remaining = 0,055 _ ¢ 0, 13/

No of moles of A~ present

pH = pKa + log 122t

= —log(2,87 x 10—5)+ lOg (

4,23

1 &
red to — g
Average mass of onc atom of the element compa =

of one atom of C1=12 isotope/

erage mass of one atom of an element

12X av
A = mass ol one atom ofC—12

79.0 X 24 +10.0 x 25 + 11.0 X 26
100

=243

15% 282 2pS 382

24Y+

Y has three different isotopes
the equilibrium constant for the reaction in which water unde
acid base reaction with itself; 8
H,0 = H* +O0OH-;

Ky = [OH7] [H¥] =1x 1014
[OH7] =[H*];=1x 1077

pH = —log(1077) = 7,

1000

= 010013,

= 0,0537_

]

0.025 + 0,013,

= 0-0263;
[Acia)

L 29D
0.0537)

51



(n)

(b)

(a)

(1)

(1)

(11)

()

(i1)

(ifi)

(iv)
(1)

(if)

correct n Born-Haber cyele shovang al) the stages for the formation
ol mngnesium oxide.

ANZMEA w002 = (150 4 248 + 736 4 1 450 = 142 ~ 3 B0381);
+044 Kk fmo)
[ O " repels the incoming, electron,

more enerpy required to overcome the repulsion,

2 it has a high melting point due to strong electrostatic forees between
1ons,

S;0%8 421 = 2507 4+ 1,

Comparing experiments | and 2

[17] is halved while [S,0%7] is kept constant, rate is also halved. Hence,
order is | with respect to 1.

Comparing experiments 2 and 3

[S,0%"] is doubled, while [17] is kept constant, rate is also doubled.

Hence order is 1 with respect to $,0%7;

Rate =k [S,0571[17];

rate
[s20%7]117]

2,2%10"4
0,080%0,034

= 81x107%; mol 'dm3s™;
Colorimetric /titrimetric

0, + 2H,0 + 4™ 5 40H~  €°=0,40v
2H,0 + 2¢™ 5 Hy + 20H™ €= —0,83v

[use equations / data from the data booklet |

Overall reaction : 2Hz + 0, = 2H50;

S, = 083+040 = +1.23V;

52
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(b)

()

(“) Mr(KMnO4) =

(u) - Perpetual supplicr.
have to be charged,

- Minimises pollution /

2H,0
(iv)  Overall reaction is the same (2Hz + 0, — 4H3 )

jon i ter
(v)  Increase the surface area; (so reaction IS faster)

Charge passed = 0,03 X 50 x 24 x 60 X 60

129600c;

1xt
n(Hz) = 7396500

129600
2 X 96500

0,6715 mol;

mass
m(H;)

0,6715 x 2

= 134g

() SO0z +2H0 - SO™ + 4H* + 2¢”

MnO; + 8H* + 5e~ - Mp?* + 4H90} ’
550, +2MnO; + 2H,0 - 5502~ + 2Mn2* 4 4i+

39,1 +549+4 (16)

= 158

KMnoO = 3,16

[KMnO,] 158 = 0,02 moldm—3
n(Mn0;) = 2%

) tooo * 002= 148 x 19-4 ol
n(02) = T n(Mnojy
= .
2 % 1,48 x 104
M(S0) = 3. 10 mal
53
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(b)

()

(in)

(ii)

(2)

(b)

m(S0,)

Il

n X Mr
= 37 x 107* x 64,1
= 2,37 x 107%g
Mc_alling points decrease down the group;
going down the group there is decrease in metallic bond due to in crease
in atomic size;
hence causing the decrease in attraction between the positive nuclei and
delocalised electrons;
Decomposition temperatures increase down the group;
Charge density of group II cations decreases;
- Polarisation of NO%~ ion decreases;
Iodide/ I~

Iodide reduces S from +6 in H2SO4 to =2 in H2S

Bromine reduces sulphur from +6 in H2SO4to +4 in SO2.

1. NaBr+ H,5S0, — NaHS50, + HBr

2HBr + H,S0, — Br; + S0, + 2H,0

Overall: 2NaBr + 3H,S0, = 2NaHSO0, + Br; + S0, + 2H,0
2. S02~ + 8H* +8e™ — HpS + 4H,0

21~ — 1, + 2e”
1. Sulphur

2 H,S0, + 6e™ = S + 4H,0

(i) MgO slightly soluble in water,

CaO readily dissolves in water,
(i)  bum readily in O, to produce bright / coloured flames;
(i) - Volatility decreases from F, to [,;

Strength of Van der Waals; increases with increase in
electron cloud,

54

(%] CamScanner



(ii) /r”/—

Bond Energy/k Jmol ™!

562

431

366

299

- Thermal stability decreases from HF to HI;

- HX becomes easier to break down the group as bond energy |
decreases; ! ‘)'.::

() - Weigh out accurately a known mass (xg) of LoSalt; :
Dissolve in 25cm? of distilled water add in a 250.00 cm? vo
flask and add up to the mark;

Add excess silver nitrate solution to the conical flask;
Titrate with KCN using aqueous Fe** jon as indicator; 3
Until a dark red colour appears; '1 f-{ :

Excess Ag" ions react with the

reacted the remaining CN-

dark red complex,

CN- ions when all Ag* zam‘ he
fons will react with Fe3* ions tofe

‘-

6 (a) (1) CH; CH, CHB, CHB, CH, OH;

®) () CHgDCHz CH, CHB, cH, 0y, CH; CH, CHB, CH,
(if)  Structural isomers; y E
@ () K>Cr, 0, and H, so,;
(i) CH3CH, cH cy CHo:
() distillation;
(iv)  (partial) Oxidation:

(d) (1) -G

C
C-¢
C

-

Q 39

L

_.H;

35




(i)

FeCl, + ClL— FeCl- + CI* ;

H CI Cl
St —P— Q'

+

(@ 1.
H,C— (IjH
0
l
=0
|
CH,
2 —CH; CH-
|
0
|
H
3.
oH
P
CH

(ii) ¢ —cdoublebond/ c = c/alkene; ester;

(iii) —CHz—(I','l-l—
o
(iv) PCIs |
H
() () 1.
Py e
—N c c N é 0/7
| I | |
ci,8A o t cH,
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2. H

oo ;
H,N— C— Cco0
I
CH,
(i)  Inacidic solution NHz /CO0~ group accepts proton;

In alkaline solution COOH/ NH# group donates a proton;

(iii) Both Wand Z;

Carbon atom surrounded by four different substituents;

1. Optical

H

C—_
HOOC"‘&’ \ NH;
CH,

T

C\
e v \ COOH
CH

3

- - e e o o -

@ O NHCOCH,

(ii) electrophilic substitution:

|
)
]
:
q

HNO; + 2H,50, - Nog + H30*2Hs0>
4

57




NHCOCH, NHCOCH, NHCOCH,

;
NO, >
H™ TNo,

NO.

(iti)  alkaline hydrolysis;

(iv) NaOH(an, warm;

o
@ ma, 2 L
HNO,, 60° C

(b)

(c) CH; — CO — CH, — CHg;/
reacted with 2 4-DPNH;
but no oxidation occurred with acidified K2Cr207

(a) (1) Extract DNA
(i)  Use restriction enzyme
(iii)  Use polymerase chain reaction
(iv)  Place samples on agarose gel / carry out electrophoresis
(v)  Compare the DNA bands of the sample

(vi) label with a radio active isotope

58
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4

(b)

(©)

(d

(i)  Phosphorus —32 N
(i) It makes the DNA fragments/bands visible/ it binds to phosphate g,
1 t makes th

DNA

/ pH/
Size of the ions/ charge on the ions/ voltage/ temperature/ p

(i)  Kis Aspatic. It moved to the furthest positive electrode. Thel'efore',u

charged negatively;

L is alanine. It does not move because the pH of the solution is th"e‘-::

same as its isoelectric point/ exists as a zwitterion,

M is lysine acid. moves to the negative electrode; it is positively ¢
has a bigger M than glutamic acid

has a smaller M, compared to lysine

(i) .
H,N—C —CO00

(CH2)4— NH

H
l

H,N—C —C00
I

CH,

H
I

H 3N+_' C —coo
I

(CH), COO

H
, I
H,N—C —Coo

(CH), coa
59

e e

3

lysine(k)

alanine(L)

glutamic acid(M)

aspartic acid(N)
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(a)

(b)

)

(1)
(iii)

(iv)

(1)

(i1)
(iii)
(iv)

Nanoparticles increase surface area; reaction rate is faster;
rapid adsorption of gases from exhaust fumes:
Heterogenous catalysis;

Pt and Rh have partially filled d-orbitals;

that form weak bonds with the adsorbed gases;

the bonds in reactant molecules are weakened;

and activation energy for the reaction is lowered;

2CO + 2NO - 2C0, + Ny;

2CO + NO, - 2C0, +3Ny;

4C0O + 2ZNO,; — 4C0, + N,;

proteins/ organic matter;

S¢s) + O3(g) = SO05(g); / Ca(OH) + SO

SO, causes acid rain;

Alkaline scrubbing;

CaOgs) + SOz — CaS03() /Ca(OH); + SOy — + CaS0, + H,0;
Fluidised bed desulphurisation

CaCO; + SO, = + CaS0; + COy;

(cas0; +30; = Cas0,)

60
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ZIMBABWE SCHOOL EXAMIN ATIONS CO

General Certificate of Education Ordinary Level

“n

CHEMISTRY

Paper 4 Practical Test
NOVEMBER 2018

-

Identities of chemicals required

FAI is made by mixing sodium hydrogen carbonate and soluble starch in the rati
mass. Mix thoroughly to form a homogenous mixture. '

FA3 is 0.1 moldm™ nitric acid

FA4 is 2 homogeneous mixture of 30 g manganese (II) chloride and 20 g sod
dissolved in 1 dm? distilled water. K.

FAS is 0.1 moldm—3 NaOH
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You e IT*!|||lHll| 1] ||n|n|||||m: .|||.. W ol i wi 1 um'lum msll e sent i
rmlnplu ul |lllll|'||'|, |1||WI|N, ll',\|, Walng o Hibration et

(n)

(b)

VAL b wnmmplo of e ik g povdor
AN 15 0 L moldim " wine nend

Wetph Detween 4 50 1 and 4 80 of FAT into o 100 cin® beaker

Record the weighings in Table 1,1
Tuble 1, 1

muss of beaker 1 FA 1/

muss of emply benkor/g

mass FAT measured/y

Add 50 em® of distilled water from a measuring cylinder into FAT in
tho beanker,

Stir the mixture using, a glass rod. Leave to stand for two minutes,

Decant into n mounted filter paper collecting the filtrate into a 250 em? volumetric '

fMosk.

Add another 50 em? of distilled water into the beaker with the residue
and repeat the filtration procedure.

Top up the filtrate to the mark with distilled water. Label this solution
FA2.

Pipette 25.0 cm?® FA2 into a 250 cm? conical flask.
Add 3 drops of methyl orange and titrate the mixture with FA3,
Repeat the titration to obtain accurate results.

Table 1.2 Titration of FA2 with FA3

: 3
Final burette reading /cm

The volume of FA3 used /£m3

Titration number

: 3
Initial burette reading/cm

G4 N2018
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em® of FAZ15 required 10 react completely

with ~cm® FA3

(¢)  Calculate the number of moles of nitric acid 10 the average titre.

salt present 11 25 cm?

es of acidic sodium _
idic sodium salt in the

(d)  Deduce the number of mol :
d reacts with the ac

of FA2 given that nitric acl
ratio 1:1.

(¢)  Calculate the number of moles of the acidic sodium salt present in
FAL.

()  Therclative molecular mass, My, of the acidic sodium salt is 84.01.
Calculate the percentage of the acidic sodium salt present in FAL.

6031/4 N2018
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2 Fa;ri:ut the following tests to determine the identities of the ions present
mnm .

In all the tests, reagents should be added gradually until no further change
occurs, with shaking afier each addition.

Observations should include;
(i) descriptions of colour changes and precipitates

(i) l:'ne names of gases evolved and details of the test used to identify
them.

You should indicate clearly at what stage in the test a change occurs,

writing any deductions you make alongside the observations on which
they are based.

No additional or confirmatory tests for ions present should be attempted.

test observations deductions

(a) To a portion of
FA4 add aqueous
sodium hydroxide
until excess

(b) To a portion of
FAd add aqueous
ammonia until
excess

(c) To a portion of FA4
add dilute nitric
acid
followed by
aqueous silver
nitrate

6031/4 N2018
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Test

(d) To a portion of
FFA4 add aqueous
lead (I1)

nitrate

boil the mixture

Observation$ (10)

Deductions (5)

(¢) Toa portion of
FA4 add dilute
hydrochloric
acid

followed by
aqueous barium
chloride

add aqueous
sodium hydroxide
and aluminium
foil

warm the mimfe
cautiously

Conclusions

FAA4 contains the cation

ol

S T aud

anions

and

-

6031/4 N20Ig
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Assessment of Planning Skilly
DO NOT CARRY OUT YOUR PROCEDURF,

Younre required 10 investipnte the telationship between cutrent passing,

through the clecttolyto and the amount of substance deposited on the
cathode

Assume you are provided witlhy

carbon rods

10 g solid copper (11) sulphate
3 (1.5V) electric cells
connecting wires

balance

clock

100 cm® beaker

digital ammeter

distilled water

Devise a sequence of numbered steps to show how the relationship between
current passing through the electrolyte and amount of substance deposited on
the cathode can be investigated.

GIA20NH

-
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(a)

(b)

(0

(a)

(b)

()

(d)

Table 1.1
All readings to 2 decimal places

value within range 4,50 < mass < 4,80

Table 1.2

All recording to 2 decimal places and all value ending with either 0 or 5
At least two titre values with 0,1 difference and correct subtraction
Values with 0,1 difference ticked,

average calculation shown

summary completed to 2 decimal places ending with either 0 or 5.

Accuracy value calculation

Mass measured by candidate)

Mass measured by supervisor) (
candidate’stitre

supervisor’stitre

Diff = (
titrexo,l/ dm3 x 0,2
1000

answer to (c)
Answer to (c) or (d) x 10155

Evaluation answer to 3s.f
or standard form

Answer to (€) x Mr (acidic Sodium salt) = Mass of acid salt.

Mass of acidic sodium salt % 100%

mass of FA1 measured
2+
Off white ppte insoluble Mn
turn to brown on top
2+
Off white ppteé insoluble Mn
turn brown on toP
No CO03~, NO
No effervescence/ a oF Mo
No observable change
Cl~
White ppte
C!l~ confirmed
White ppte

68
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®

(b)

(c)

(d)
(e)

®

(2)

(h)

(1)
0)

No Cq

No effervescence -
No ppte e I
Pb%t 5
No S03~
no ppte/ no observable change
NO3

i d
a gas (ammonia) produpe
wl%iclftums damp red litmus paper blue/
choking/ pungent smelling gas
Cation Mn*t

Anions Cl~ and NO3

Using a balance, measure the mass of carbon rods

Weigh between 2g and 3.3g of copper (II) sulphate using a balan:

Dissolve the copper (II) sulphate in 40 cm? of distilled ,*
water (volume of distilled water range 30 cm? to 70 cm3,

Place the solution into a 100 cm? beaker

Using the connecting wires sus

pend the copper rods into the cop {'i‘
sulphate solution

Complete the circuit by connecting the digital ammeter, 1 cell and A
current to flow for a certajn time (7)

e (1) disconnect the c

After tim
and measure the mass of the

reuit, collect the carbon rods, rinse, 61
carbon rods using a balance
Measure the same mass of copper
use another set of carbon rods

(II) sulphate as in (b)
and repeat the eXperiment using 2 cel|s

69
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Iror each question there are four possible answers.
be correct.

1

A hydrogen
B sodium chloride
C sodium hydroxide
D water
Bromine reacts with hot concentrated alkali as shown in the equation.
3Br2(1) + GOH(_aq) — SBr(_aq) + BI‘O;(QQ) + 3H20(D
The oxidation state of bromine changes from zero to
A — 1 and +3.
B — 1 and +5.
C — 1 and +7.
D +1 and +7.
Which equation correctly defines the standard enthalpy change of formation of hy - ;;.j;;_-
cynide, HCN?
1 1
B EHZ(B) +C) + ENZ(g) e HCN(g)
C  Hyg +2Cu + Nagy —— 2HCN,
1 1

D ;Hzg +C+3Nog —— HCONg,

6031/1 12019
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A

Section A

A, B, C and D. Choose the one you cg .

Which substance must be separated from chlorine by the diaphragm during the

electrolysis of brine?

(%81 CamScanner



Which diagram correctly shows how the standard hydrogen electrode is used to measure the
E®of a zinc cell?

A

Pt

App+ .
ldm H 3o 2
L mo (g 1 moldm™Zn <

[N A
|lllll TT1
e
LA Lk

Pt SHY =3 24+ : N 3
1 mol dm H(uq) I mol dm™Zn (aq) 1 mol dni” Zn "*(aq) 1 moldm™H

What are the anodic products when NaBrq and CuF2aq) are electrolysed
using inert electrodes?

A Brz) and Oxg)
B O2(g) and Hag)
C Brag) and Fag)
D Naysy and Fag

603171 12019




. ct
The results shown were obtained for a rea

3
concentrations/moldm

x| M
0.5 1.0

I
0.5 20
0.5 3.0
1.0 3.0
20 3.0

ion between X and Y.

3.1
initial rate/moldm =5

8

R
18

R
36

[
72

What is the rate equation for the reaction?

A k[Y]
B k[X] [Y]?
C k[XTY]
D k[X][Y]

What are the units for the rate constant of a second-order reaction?

mols™?!

5—1

oaw»

moldm—3s~
molldm3s™?

An excess of KI solution was added to a 25 ¢m? sample of a solution of a copper ms

The liberated iodine required 15 cm?

colour.

What is the concentration of Cy?2

Taw»

0.000006 mol dm™—3
0.00015 mol dm™3
0.003 mol dm™3
0.006 mol dm™3

of 0.01 mol dm-3 sodium thiosulphate to dischar®®

* in the sample?

6031/1 12019
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9 The reaction of acidified aqueous potassium iodide with aqueous hydrogen peroxide
2laq) + H20500) + ZII(’mn = ly(aq) + 2H,0(y), is thought to involve the
following steps:

”202+I— — 11,0 + 01~ (slow)
OlI" + H' — HOI (fast)
HOI+ H* +17 — 1, + H,0 (fast)

Which statement about the reaction, is not true?

A The acid acts as a catalyst.

B The reaction is first order with respect to the iodide ion.
C The iodide ion is oxidised by the hydrogen peroxide.

D The overall order of the reaction is 2.

10 The value of the solubility product of Ag,C05 is 2 X 107°,
What is the concentration of silver ions in Ag,C04?

A 7.10 x 1075
B 1.00 x 104
C 1.71 x 1073
D 342 x 1073

11 An element, X, forms both a dichloride XC/z and a tetrachloride XC/s. Treatment of
10.00 g of XC/z with excess Cla forms 12.55 g of XClu.

What is element X?

A Pb
B Sn
C Ge
D Si

12 Berylium compounds are covalent due to

wer and large size of the berylium ion.

er and small size of the berylium ion.
er and largoe size of the berylium ion.
d small size of the berylium ion.

A low polarising po
B low polarising pow
C high polarising pow
D high polarising power an

o0V/) J2019
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13

14

ioh pH?
. : very hlgh p
Which pair of oxides will give 2 solution with a

A ALOjand MgO
B Na;O and MgO
C Naz0 and P4Oo
D SO3 and P4O1o

i ili ints of SiCla,
Which graph correctly shows the variation of the boiling poin
SnCI4?

boiling point/°C
boiling point/°C

N

a
relative molecular mass

relative molecular mas

C D
N ™

o > ]

g _E BER

2 o £

= & -

S = 3

S RS) &
) B

relative molecular mass

relative molecular mass

6031/) 12019
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16

17

Which statement explains the

barium nitrate? difference in thermal stabilities of calcium nitrate and

The Famce energy of calcium nitrate is smaller than that of barium nitrate.
The tonic rgdms of the calcium ion is larger than that of the barium ion.
The tomsation energy of calcium is greater than that of barium.

The calcium ion has a greater charge density than that of barium.

[=Nol--F

"l:'hz PH of solution R was found to be 3 and the pH of another solution T was found to
eb.

It can be concluded that

A [H7] in solution R is half that of [H*] in solution S.

B [H'] in solution R is double that of [H*] in solution S.

C [H] in solution Ris 1 x 103 times that of [H'] in solution S.
D [H] in solution Ris 1 X 1073 times that of [H'] in solution S.

Which reagent could be used to distinguish between CH3CH(OH)CH2CHO and
CH3:COCH:CH;0H?

A 2,4-dinitrophenylhydrazine

B acidified potassium dichromate (VI)
C sodium carbonate

D Fehling’s reagent

6031/1 J2019
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ne at room temperature to produce

18 Phenol reacts with excess bromi B
A
OH
OH
Br
Br Br
Br Br
C D
OH OH
Br
Br
Br

19 The structure of an organic compound X is shown. The side chain carbon atoms aré

numbered 1 to 4.
©)
®C0CH3
% X
3 CH,C/
On which carbon atom(s), 1
(). 1.2,3, and/or 4, does nucleophilic addition attack oot

A 1and2
B 2and 3
C 1 and 3
D 2and 4

6031/1 2019
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20  Ethanal may be converted to a three carbon acid in a two step process.
Which compound is the intermediate?
A CH3COCN
B CH3CH:.CN
C CH3;CH(OH)CN
D CH;O0HCH(OH)CN
21 An organic compound, of molecular formula C¢H20, reacts as shown

2-
Cr,0 C.HOH
C,H,,0 2}{1 SN s

What is the formula of W?

A OOCH,CH,

B CH;3(CH;)(CO,CH,CH,
C  CH,CO,H,C(CH,),CH,
D  CH,(CH;),COCH,CH,

22 Nylon 6 has the formula shown and undergoes acid hydrolysis.

~4E I—(cu,),ﬁ{l:

What is the product of the acid hydrolysis of nylon 6?

A HO™(CHp)sCO-H
HO — (CHz)sOH
H,N — (CH2)5C02H
H,N~(CHz)sOH

T O =

60311 12019
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27

: id?
Which one is the strongest acid’

A
B
C
D

Which reaction does not produce ben

A
B
C
D

chloroethanoic acid
ethanoic acid
ethylamine

phenol

zoic acid?

hydrolysis of CﬁHSCOZCHZCHg
hydrolysis of CeHsCN
oxidation of CgHsCH3
oxidation of C¢HgOH

Which alcohol undergoes iodoform reaction?

A

OH

I

OH

J ]

OH

OH

N

Which one is not a benefit of carrying out a reaction at nano scale?

A
B
C
D

fewer reagents are used
increased productivity
increased by-product(s)
increased rate of reaction

Which process minimises the formation of acid rajn?

oh=w»

emtting photochemical oxidants
cutting down trees
reducing discharge of industrial waste
using lean-bum engines

into the atmosphere

G311 12019
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29

30

I sleiim tlmllllﬂllrm, the orgunic lieguidl YRPOTISES fl

A the boiling poimng of flesiy)

I WAempornture equal 1o js bouling, pom

: wAempernture higher than s bonling poimt
) i e

mperaturs lower (hagy ifs baling poimt

Which reagent reduces vanadium fon from 15 10 14 only”

A 50y
] an4t
« et
)] /n

Which statement correctly deseribes the properties of chromium and
manginese’

A both Cr** and Mn* are oxsdising agents.

[} Cr?" s an oxidising agent while Mn®' is 1 reducing agent,
(8 Cr?' and Mn*' have the same electronic configuration.

D Only manganese has variable oxidation states.

AIgRray]
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A

31

32

H 33

Section B

e he three numbered statemeny
For each of the questions in this section, 0n¢ ! more of 1
1 to 3 may be correct.
. ind it hel
' e s iy or is not correct. (You may fin pful 1o Pty
Decide whether each of the statements is e 1o bagorreci)
tick against the statement(s) which you consiaer

The responses A to D should be selected on the basis of

A B C D
1,2and 3 1and2 2and 3 I only
are only are only are is
correclt correct correct correct

No other combination of statements is used as a correct response.

Which complex ion(s) is/are paramagnetic?

1. [VFe]~
2, [V(C204)3]3~
3. [V(CN)g]*-

: ; 51 .
Which statement(s) is/are true about 23)(3*, an 10n of element X?

1. the electronic configuration of the ion is 1522322p63323p6
2. X represents a transition meta|
3, X forms ions of + 4 oxidation state ’

The effect(s) of a catalyst on a reversible reaction, is/are to
1. alter the mechanism of the reaction,
2. attain the equilibrium slowly.

3 attain a higher activation energy

G031/ J2019
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35

| o ,
Nutrogen dioxade decomposey According 1o the equation,

NOy(y = NOgy, 7.’:“;"""

Graphs M ar " ;
! d N were obtained when the reaction kinetics were investigated

M ~ N

[NO,| 1 =l
2 . /5

P |
mol/dm-

LY
Cd

(ime/s [NO, | mol/dm’

Which statements is/are true about the kinetics of the reaction?

1. the reaction is zero order with respect to [NO2]
2. the rate constant can be determined from graph N
3. the initial rate can be determined from graph M

Chlorine reacts with cold dilute alkali to form

1. cl.
2. clo.
3. Clo;.

Which statement(s) about magnesium sulphate is/are correct?

1. ts lattice energy is less than that of barium sulphate.

2 Its solubility in water is greater than that of barium sulphate.

3 It is added to acidic soils to neutralize excess acidity.

6031/1 J2019
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lonic acid is shown:

37 The structure of meva
HO
HOC
Which property is correct for mevalonic acid?
1. has only one chiral carbon atom
E : 2. can be esterified both by ethanoic acid and ethanol in the presence of H fong
3. contains both primary and secondary alcohol groups
| 38 During the formation of nylon-66 from hexane-1,6-dioic acid and hexane-1,6-diamine
1. amide linkages are formed
2. condensation polymerisation takes place
3. ammonia is eliminated
39 Which substance(s) evolve(s) ammonia gas when boiled with aqueous sodium
hydroxide?
1.  CH3CH,NH,
2. CH;CONH,
3. CH,CONHj
a 40 miizhc;trai]n;g;(rz)pi;;a(r:m UEeC ;})out gas liquid chromatograph (GLC) and high P‘“ﬂ’nlls
"
| I. GLC uses a longer column than HPLC.
i | = In both GLC and HPLC, the stationery phase is a liquid.
3. In both GLC and HPLC, the mobile phase is a liquid.
6031/1 12019
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JUNE 2019 SUGGESTED ANSWERS AND SOLUTIONS

Ouestion | key I
nimber
I €| ehlonne reacts disproportionately vath NaOJ hence need 10 separate vith 4
membrane
2 I | oxdation state of B in Br < 1, in Br0, OX(Br) + 3(=2) = =1, 04(Br) =
45
) s AH;’ when one mole of a compound is formed from its elements under standard
conditions
1 I3 T e
5 A —— -
(l Il ﬂ'”ﬂl AEL!.]:’, . i :{ liﬂ ) i -:_ i -_ 1 = E‘ﬁ m . :_-
rate; " kly)" fory: &= Izl yn=2 forx: Iz] I'rz ;m=1
I LTI TCR 40,9 14—
7 3
8 D | usethe cquations
2520%_ + !z = 340'?, + 21~
) 2Cu** 4]~ — 2Cul + I,
Ry
10 I
oAl
12 |p
17 1B | resulting solution should produce an alkaline solution — high pH
e | Mgh p
15 1D | the smaller the charge density the less polarising effect of the anion the greater
is the thermal stability of the nitrate
T
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-
o

—
17 D
—
18 A
. 1 o
- i1l have its electron pulled awa
19 C | carbon attached to electro negative atom Wi t1a by mucleophiles. Y
resulting in partial positive charge and easy far
|
20 C
N
21 B
22 C | Nylon 6 is made from single monomer with 6 carbons consisting of amine and
carboxyl group.
23 A
24 D | —OH group of phenol cannot be oxidised phenol is a weak acid
25 A
26 C
27 D
28 D —
29 C | Usereduction potential —
VO3 +2H* +2¢™ = +V0* + .0 ]
€=
Fe3* [Fe?* =+0.77v ; an"‘/znz: -0.76 v +1£90v
SH/SHE* = 0.15v. €b . b 0,76 v; S02~/S0, =0.17v,
positive €¢ value * Teell™ Sreduced ~Coxigiseq; Fet is preferred has a moré
3] C | Paramagnetic compound - T
pound have electrons with single spins,
32 C e |
36 B \_,/
37 B | has one chiral carbop and cap p
contains a terti © Esterifieq T
1ary and primary - gy gl'{)llp: Y both ethanoic acid and ethandh
38 B w
I —
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C P
H3CH,NH, is a base can not react with NaOH; amides (2 and 3) react

mobile phase is a gas GLC, its stationary phase is a liquid

86

(%] CamScanner



1

Centre Number Candi ¥,

Candidatc Name & =

~ — —

/ 2 "-f;'
&
mm_.lm—'""’ k'
ATIONS COUN
ZIMBABWE SCHOOL EXAMIN e d N___;
General Certificate of Education Advance
CHEMISTRY 603172
PAPER 2
JUNE 2019 SESSION 1 hour 30
Candidates answer on the question paper.
Additional materials:
Data Booklet
K Scientific Electronic Calculator
TIME 1 hour 30 minutes )
INSTRUCTIONS TO CANDIDATES FOR EXAMINER’
Write your name, Centre number and candidate number in
the spaces at the top of this page. 1 k.
Answer all questions. 2 2
Write your answers in the spaces provided on the question
paper. 3
INFORMATION FOR CANDIDATES 4
The number of marks is given in brackets [ ] at the end of :
each question or part question. 5 3
6
TOTAL

Copyright: Zi
pyright: Zimbabwe School Examinations Council, J2019.

@ZIMSEC J2019




Answer all questions

1 (a) Define the term

() metallic bond,

(ii) atomic number.

(2]
(b)  Table 1.1 shows percentage (%) relative abundances and m/e values for

strontium.
Table 1.1

% relative abundance m/e

10 ‘ 86

7 87

83 88

N
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ass spectrum of strontium.

(i) Draw the m

'-"-—T-—‘_r dE "_i» TF

&
111
4 el

A : o : __‘__:]:h
] mum —-H

T
L
]
T
-
o
il

4 - —t= 1 T17] ) IS O g ‘tﬁ
- B 111 - B
EL A . BRNNEEERENAEN ENENNN
] 1 — e e = B 11 +14—4 4
n EEE ANNEENERS
_ i I U SEEENES
17 N A + anEi 1] +rHH
LB IEESERAREE RREEE o A = T
W 1 EEEEE ] IR E ENEEEEEE
EENENEERENEREAREEE 1F 1 - R i
o 4] - = . . S U I S O A S
BB d—4 b4 44 +o 44 - —4——+— -
SNERERS l am 11
11 T SNERN RN R K o

(i)  Calculate the relative atomic mass of strontium.

(4

(c)  Show how the molecule H_NCH,COOH forms hydrogen botids,
A

it

p! (d)  Explain why graphite is used as a lubricant.

1l

(2
—[roul 10

603172 12019
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(@ @

Define
the term standard enthalpy change of atomisation.

(ii) Write an equation for the atomisation of ethanol.

(iii)  Determine the standard enthalpy change of atomisation of ethanol.
[Use of relevant data from the data booklet is recommended]

(4]

(b) () Carbon reacts with hydrogen and oxygen according to the equation
1
2c(5] + 3H2(E)4-2 02(g) d CszoH(l)

Name the enthalpy change represented by the chemical change.

(ii)  Table 1.2 shows the enthalpy changes of combustion for the product and
reactants in the reaction in b(i).

Table 1.2
substance AHE (kjmol™1)
CH3CH:0H — 1367
Hz — 286
C (graphite) — 1393

Calculate AH? for the chemical change in b(i).

Draw an energy reaction pathway diagram for the reaction in b (i).

(6]
[Total:10]

603172 12019
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. t.p, of
(1) State and explain the physical States ats.Lp

@) CO,,

@ii)  PbO.

() ()  Writea balanced chemical equation to show how germanium

reacts with chlorine.

(ii)  Describe the structure and type of bonding in the germanium
compound produced in b (i).

(i) Comment on the boiling point of the germanium compound
produced 1n b(i).

6031/2 J2019
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()

(a)

Describe and explain thev

Group (11) elements,

arauon in electrical conductivitics of

-_—

Table 4.1 shows incomplete information about some reactions of methylbenzene

with excess chlorine.

[Total 10]

Table 4.1
condition(s) for type of reaction structural formula
reaction of organic product
electrophillic
substitution
CCl,
-
603172 J2019
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(i)  Complete Table
chlorine under different con

(i)  Give the mechanism for the e

(b)  Explain why

®

(ii)

(a)  Fig.5.
g- 5.1 shows the structure of a flavonol, a natural organic molecule

(@

e
ety

a soluti

on of hydrogen chloride in m

4.1t0 determine h
ditions.

lectrophilic substi

oW methylbenzene reacts with exe

tution reaction.

ethylbenzene is not aci di;'

S

methylbenzene is insoluble in water.

0)

OH
0
Fig. 5.1

1.

2.

3.

6031/ 12019
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(b)

(c)

(ii)

Describe observations made when the flavonol reacts with

1. 2,4-dinitrophenylhydrazine,

aqueous bromine.

[5]
Draw the structure of the organic products formed when the flavonol
reacts with
(i)  ethanoic acid under reflux,
(ii)  LiAlH,.
[2]
Fig. 5.2 shows the structure of aspartic acid.
H
HOOC— CH,— (lj— COOH
NH,
Fig. 5.2
Draw the structure of the predominant ion formed when aspartic acid is in
1. a neutral solution,
2. an alkaline solution,
3. . anaqueous solution of HCI .
[3]
[Total 10]

6031/2 12019

94




(a)

(b)

(c)

lysis.
(i) Define the term heferogencous cata’y

(i)  Explain why transition metals are used in hydrogenation reactio

Draw diagrams to show the structures of cis and trans

tetraaminedichlorochromium (III) ions.
n

(i)  Define the term nanotechnology. k.

(i) State any three biomedical applications of nanotechnology.

1.

2.

[To

6031/2 12019 , o
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ice of positive ions and g
(a) (@ — strong clectrostatic attraction between a lattic P se

of delocalized clectrons/AW
: mber of electrons
(i) - number of protons in the nucleus of the atom; / nu inaq
atom

®) @)
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: I % P ii‘- | M1 3+
: [
H
L i i =
o 181
e
]

@) = (o) *+ (o) + ()
=8.6+6.09+73.04

=87.73
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(d)  graphite is slippe

1y due to layers that can slide over each other;
weak Van der W

aals forces between layers;

@ . ()

the heat change when when a substance produces one mole of
gaseous atoms under standard conditions.

(i)  CH3;CH20H() — 2 Cgyt6Hg + Oge)
(i) AHatm=5 X 410 + 350 + 460 + 360
= + 3 220 kJmol™?
(b) (1) Standard enthalpy change of formation
(i) AH.® =2(—1393)+3(-286) + 1367
=—1644+1367

= =2277 kJjmol™!
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(1)

energy / kJmol”

2C+3H,+ 10,

!

2277 kimol’!

)

3 (a) CO; - gas

- Simple molecular structure

PbO - Solid

- giant ionic structure

® O

Ge + 2Cl, —— GeCl,,;

(1)  Simple molecular covalent bond;

(m1)  low boiling point;
simple molecule;
with weak van der waals forces

(©) decreases down the group;
electron charge density decrease down the group
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| (n)

condinons wquihllml l. ——— :
for teachion Ype of reaction organic Product (s)
Fe/ VeCh/ AICH /

. ciH,
Halogen carner (1

. g
0 ) Cl
C/
[1]
Free radial;
Substitution;
UV light [1] [
() Cl-Cl + FeClsy = Cl*+ FeCl}
CH, CH,
+ H
/)
Cl
)
H Cl
(1)

, issociate;
® @) H C;f fﬁ?ozgiswhich make the solution acidic;
to 10! aq

. has Vander Waa_ls forces where water has hydrogen bond so
(i) Met:)/l'E::;::: cannot dissolve in water /
gf&e{ent intermolecular forces /
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(b)

®

(i1)

(ii)

No chemical reaction

ketone reject carbonyl

hydroxyl,

alkene, / carbon double pond carbon

aryl / benzene / phenyl / ether, ethoxy
1. Orange / yellow crystals/ ppt
yellow crystals
2. aqueous bromine is decolorised / discharged
0]
OH
OH
1. Zwitter; on:;
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(a)

(b)

(1)

(i)

|
HOOC —CH,— ¢ —coo

+

NH,

negatively charged ion

H
] |

I
NH,

+ve ion

H

HOOC— CH,— C— COOH

+

NH, CI”

Heterogeneous catalysis is a reaction in which the reactants are in
different phase with the catalyst;

They have partially filled ‘d’-orbitals;
Catalyst / speed up / they catalyse

3+

102
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()

(d)

is science which deals with particles; of range Inm = 1000m,;

Bioimaging of tissues;

Drug carrier molecules;
Regenerative medicine;
Drug toxicity reduction;
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Section A

' g s section.
Answer any fwo quesnons from this s

@ () State and explain the trend in the 1° ionisation energies of elemeng ‘ﬂthg

same group.

ive ionisati ' ments, A, B and C, are iy -
(i)  Successive ionisation energies of three ele are v

Table 1.1.
Table 1.1
ionisation energies/kJmol™
element 1™ 2m 3v 4th
A 494 4 560 6 940 9 540
B 418 3070 4 600 5 860
C 403 2633 3 860 5080

State and explain the Group of the Periodic Table to which the three
elements are most likely to belong.

[

(b) (i) Explain why the first ionisation energy of Boron is lower than that of
Berylium.

(i)  Write an equation that represents the second ionisation energy of Boron
3]

© @ graw an energy level diagram to show the electronic configuration of
oron,

(if)  Describe the shapes of the s and the p orbitals
il | 5
(d)  The solubility product of iron (IT) hydroxide is x molBdm—*° Bl

()  Calculate the solubility of irop (I) hydroxide in terms of x

603173 32019
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2

(ii)

Descri i
cribe and explain the effoct on the value in (i) of

1t i '
InCreasing the temperature

o]

dissolving the iron (I1) hydroxide in NaOH ;).

[5]
[Total: 15]

(n) A hydrogen-oxygcn fuel cell is shown in Fig. 2.1.

electron flow

=

|
DN

Hypy — € Oy

NN

--em e e wmmm= o=

N\
=+

DN
|

NN

N\

L
AT

N
Ve

proton exchange HC

membrane
Fig. 2.1

Wirite the equation for the overall cell reaction occurring in the

()
hydrogen-oxygen fuel cell.

(i)  Calculate E fof the fuel cell.

(3]
(b)  Stateany two
(i) dvantages of using fuel cells compared to fossil fuels,
i a
‘o itati se of fuel cells.
(ii) limitations to the u o

603173 J2019
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: alue of the Avogadro ¢q
X to determiné the v DStany
(¢©)  An electrolytic cell V‘gg’ ;ect’: IC) urrent were passed thr ough the aqueous COpper ﬂil]‘

shown in Fig. 2.2: 1
sulphate for 50 minutes.

—1HH
Y

variable resistor

ammeter

——— copper

cathode

C'OPPer/ \

anode
y

aqueous copper sulphate

Fig. 2.2

(i)  Stateany three observable changes that occurred.

(i)  The mass of the cathode changed from 70.14 gto71.97 g.

Calculate the Avogadro constant,

(iii) Ex;;_lai;ld why measuring the decrease in mass of the anode would be
preterred to measuring the increase in mass of the cathode. ol

fro"

603173 53919

107 }

CamScanner



3 (a)  Butanone reacts with iodine ; :
th iodine in an acid catalysed reaction as shown.
0
HY, i
CH @
3CH,CCHy*+ 1, ——— CHL,CHICCH, + 1
(i) Describe how the rate of this reaction can be determined.

i‘ 1 2 . . ) ) k
(i) An experimental investigation showed that the reaction is zero order with

respect to 1odine and that butanone exists in two interconvertible forms
shown, in Fig. 3.1.

0 OH

CH3CH1CCH3 =CH3CH =— CCH,

hetoifiorm enol form

Fig. 3.1
Propose a two step mechanism for the reaction.

(6]

(b) () Sketch graphs, on the same axes, to show how the rate of a reaction
varies with concentration of a reactant for a

1. zero order,
2. first order and
3. second order reaction.
(iij) The overall order of a reaction was found to be third order.

Deduce the units of the rate constant for the reaction.
(4]
(¢)  Explain the following observations.

collisions of particles do not lead to chemical reactions.

(i) Some
- An increase in temperature increases the rate of a reaction.
(i) )
[Total:15]
603173 12019
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o A

Section B

Answer any one question Jrom this seclion. 3
(a)  Table 4.1 shows the boiling points of some of the Group (IV) tetrachlor@f

)

Table 4.1
tetrachloride boiling point/’C
SiCls 58 ..
GeCl4 87 '
SnCl4 114

Q) State the shape of the tetrachlorides formed by Group (IV) eleme: ﬁ
()  Explain the variation in the boiling points of the chlorides in Table '
(iii)  Explain why CCl4 does not hydrolyse.

i

(iv)  Write an equation for the reaction between SiCl4 and water.

5
(b)  Write balanced chemical equations for the following reactions: '
(i) CO and Fe;04
(i)  SnO; and concentrated HC/
(iii)  PbO:2 and concentrated HC/ : _
ol
(c)  Stateand explain the acid-base nature of ‘,
@ co,
@) GeO:

603173 12019
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Table s shov. . .
's the melting points of the chlorides of the eleme

- (2)
’ phosphorus.
Table A1
|
' compound melting Doi
- - g point °C
sodium chloride 808
magnesium chloride 714
aluminium chloride sublimes at 178°C
silicon tetrachloride —-70
phosphorus (v) chloride 162
(i) Explain the variation in the melting points of the chloride
(i) Wrte balanced chemical equations for the reaction of eac
following chlorides with water:
1. sodium chloride
2: aluminium chloride
2. phosphorus (V) chloride
~ . decomp
le of a mitrate of a Group (1) metal, M,
®) ;:L ;;Igl;gliﬂe 1 875 cm’ of gas at room temperature and pr
@ Write an equation for the decomposition of the nitrate.
With rwsm’ d'B |da1nty of M

(i) Deduce
1 w0 observations that occur when sodium reacts
oride 1S used as a food presen

Aty

(¢ ()

i) Explain %Y sodjum chl

60313 2019
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™

(n)  Table 8.1 shows the mels: .
s phosphorus, telting POIts of the chlorides of the elements sodium 19
Table 8,1

e SOMpouRd [

sodium chlonde | '_";sr‘)’z— o
magnesiom chioride |74 1

aluminium chioride sublimes at 175°C
silicon tetrachloride i =70 7

phosphorus (v) chloride 162

(i) Explain the variation in the melting points of the chlorides.

(ii) Write balanced chemical equations for the reaction of each of the
following chlorides with water:

1. sodium chloride
2. aluminium chloride

2, phosphorus (V) chloride

(7]
ample of 2 nitrate of a Group (II) metal, M, decomposed on
i Qwétsllgztsogh:ml:e 1 875 cm? of gas at room temperature and pressure.
(i) Write an equation for the decomposition of the nitrate.
i identity of M.
(i) Deduce, with reasons, the identity 5

g hen sodium reacts with chlorine.
; - bservations that occur w
(c) (i) Describe two O

(i) E plain why sodium chloride is used as a food preservative.
ii X
(3)

[Total:15]

60311 12019
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Section C

) s section
Answer any two questions from this s

d can be converted 0 compounds G, H .ﬁi d

Fig. 6.1 shows how an organic compoun

CHO CHO 3
CH, CH,
w reduction &
excess HCN -
x |oxidation -
G I '1
N ;
H 7
J _:‘.
Fig. 6.1 -
(a) (i)  State, with reasons, the condition(s) for reaction w. A b
(ii)  Name reaction w. 5
(iii) Describe the mechanism for reaction w.
6l
(b) (i) State the reagents and conditions for l
1. reaction x,
2. reaction y.

(ii)  Draw the structures of H and I
(iii) Name compounds H and L
(iv)  Products H and I can react to form compound J

Name the type of reaction.

603173 J2019
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c) Describe
istinguish between compounds H and I,
"21 115
7 (a) Fig. 7.1 shows th ks
€ structure of g ' : :
hamino acid, proline.
HN
OH
0
proline
Fig. 7.1
(i) Explain why proline has a high melting point of 223 °C.
(ii)  Draw the structure of proline in a neutral solution.
(iii)  Write equations to show the buffering action of proline.
(5]

(b)  Fig. 7.2 shows the structure of thalidomide, a sedative drug.

0
O H
N
N (0]
(0]
thalidomide

Fig. 7.2

; Draw the structure of the product formed when thalidomide reacts with
Q) o

1. ' Braa)

‘  {ic solution.
: 2. acidic s

g L. different forms.
i i thal:domlde exists 1n two
(i) Explain why = e

112




5.

k-

Y

. Jomide can be identified
(i)  Suggest how an unknown sample of thalidomide fie

using solubility tests. -
[Total,

e dipeptide
(a)  Fig. 8.1 shows the structure of aspartame, a methyl ester of the dipep '
of two amino acids.

0
o OCH,

N N

H

0
OH NH,
aspartame
Fig. 8.1

P
(i) Write the structures of any two functional groups present in aspartam

(i)  Comment on the solubility of aspartame in water.

(iii)  Draw the structural formulae of the products for the complete hy ol
of aspartame in aqueous HCI. ;

(iv) Name the two amino acids from which aspartame is made.

(b) Compare the basic strengths of NH3, CH3CH;NH; and CeHsNH,.
Il sites is more environmen ta
- o4

(c) The disposal of condensation polymers in landfi
acceptable than the disposal of addition polyme

(i) Distinguish between a condensation polymer and an addition gl :A

(i)  Explain why the disposal of condensa

tion polymers i | sites is
more acceptable. polymers in landfil g

603173 J2019
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9 (n)

(b)

(c)

Section p

An:
wer any one question from thig seclion
Explain why

i bl i
® ocks of magnesjum are attached to underground iron water pipes,

(i) B_Ellvaﬂlse'd corrugated iron roofing sheets do not rust even if the
zinc coating is Scratched,

(iii)  tin food cans qQuickly rust when the tin coating gets scratched. (6]

During preparation,

uring | phenylamine, is isolated from the mixture by steam
distillation.

(i) Describe how the steam distillation is carried out.

(i)  Explain why sim

ple distillation is not an appropriate method of isolating
the components.

(6]
Fig. 9.1 shows ligand substitution reactions that occur with Cufary

NH](.q) - .
step I pale blue solid N

[Cu(H0)] ey

step Il

excess
NHi(aq)

deep blue solution M
Fig. 9.1

(i) State the colour of [Cu (H,0)]%*aqueous solution.

603173 J2019
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9 (a)

(b)

(c)

Section D

A’lﬂrcr

Q 1

‘ ny one question ﬁ'om this section
Explain why

()

blOCkS Of ma -
ENestum are attached to underground iron water pipes,

. = gated 1ton roofi h 4
ZInc coating is scratched, ng sheets do not rust even if the

(iii)  tin food cans quickly rust when the tin coating gets scratched. (6]

Qurjng preparation, phenylamine, is isolated from the mixture by steam
distillation.

(i) Describe how the steam distillation is carried out

(ii) Explain why simple distillation is not an appropriate method of isolating
the components.
(6]

Fig. 9.1 shows ligand substitution reactions that occur with CuZ)

2+ NH3@a | .
[Cu(H0)d (s step 1 7 pale blue solid N

step I

excess
NH;3=)

deep blue solution M
Fig. 9.1

2+3queous solution.
f [Cu(Hzo)6] aq
. the colour ©
0] State

114



(i)  Write the formula of

1. solid N,
2 solution M.
[Total: |
10 (a) Outline any two advantages of sorting waste material before disposal,
(b) State any three problems associated with land filling.

(i) Explain why allotrope A is classified as a nano material.

(i) Name the carbon allotropes A and B.

(¢) Fig. 10.1 shows the structures of two allotropes of carbon, A and B. The Vrj.;
c-c bond length in A is about 0.142 nm. -

A B ,::.

Fig. 10.1 3

;51

d) Comment on the potential hazards of using nano materials. [
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(b)

©

(C)

(M)

(i)

(M)

(ii)

0]

(ii)

' i es / increageq
d se down the group; er electrons increas
As distance from nucleus to oU L o
use dis 2 el :
:l?i(:llding of outer electrons by 1nneé
rou l; 1 1 1 . :
group the first and second ionisation energies;
i n the fir
largest difference betwee I
coripare all IEs not just first and seco -
ed from 2s while in Boror

i ov
In Berylium the outermost electron is rem
the electron is removed from 2p;

2p electron is at higher energy level

included]

20, 2py  2p,
energy 1

2

O CO

S - orbital p - orbital

spherical dumb bell shaped

Fe(OH), ==Fe2+ 4+ 201~
Ksp = [Fe?*][0H-]2.

x moPdm™ = [Re2+][2Fe2+]2 /43
1
T - E 5
solubility = (?)

[Fe2+] = (_:_)3 mol dm~3
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(a)

(b)

(2]

(©)

(11)

0

(i1)

(i1)

- Solubilty incrgge

F
e(OH),,, =RFelt 4 2087,
ag

“ INCrease i :
temperature shifts the equilibrium to the right;
Solubility
ubility decreases; due to common ion effect

Common i
ron effect/ Fe(OH),, -——"Fe(z:q) +20H,q)

Wh . L
e &mﬂanon of OH™ ions increases, equilibrium shifts to

2H* +2e =2H, 000V )

Overall: 0, + 2H, —— 2H,0;
E® = E® reduction — E® oxidation
=+1,23-0,00
=+123V; avoid omirting (+) sign
less pollution/no carbon dioxide produced/water is the only

fossil fuels which are non-renewable

high cost of manufacturing
ce

c res
- :;:r:)lge: ci,s i pa:cult to store/transport
: becomes smaller cathode gets
. i of electrodes; anode
change 10 size .
bigger: of beaker,
sludge 3t bot::fuf; of electrolyte:

change 10 €©
change because copper ions consumed are

not
the colov” doez opposite electrode

n,’pldddm th
g =. 7
190 % 50 X 60
_ 5700C
4
_=71.97- 701
ited



(1)

1.83 g Cu — 5400¢
63.5 g (1 mole) — ? more

635 . 5700 = 197 786 C
183

Cu?t 4+2e¢-—Cu

1% 197786 = 98893 C;

L=Fle 7 — Faraday's constant
e— charge ofan electron
98 893
1,6x10719
=  6.18x10%3,
m _ 1,83
/ Moles of Cu produced = Mo 635
= 0,0288 mol;
Cu?t +2¢e- —— Cu
Moles of electrons needed = %n(Cu)
2
= g (0,0288)
= 0,0576
Q=1t=1,9X 50 X 60 =5 700 C;
Number of electrons passed = — 5700
1,6 x 10-19

= 3.5625 x 10%,

L = F _ 35625x102
s 0,0576

I

6.18 x 1023,




(a)

(b)

(c)

Copper
will be

may fall inte
less thap the electrg

. thode
the acrug ¥te; 50 the recorded mass of the ca

Mix knowy amounts of reactants and simultaneously start a stop
perio'dimny sample and quench reaction mixture (by adding an
alkali to remove the

: Gatalyst);
titrate the sample with 3 thiosulphate solution of a known
Concentration;

plot a graph of volume of th;

osulphate against time (and use it to
deduce order of reaction);

(A)Correct description of colorimetry;

Mix known amounts of reactants and start stop v_vatch_ .
place in a colorimeter and measure colour intensity with time
plot a graph of colour intensity with time

(1)  CH;CH,COCH; + H* — CH;CH = COHCH;  (slow)

CH;CH=C(OH)CH;+1;— CH3;CHICOCH;+HI

(1)

2nd 1st

rate

(i) m(:vldl'ﬂ“35

@) oxs

[Jof roachxs
o e K(mol dm_.g)?.

e
x = mol 2dm°®s™;

K (mal dm-z)z
R > Ega;
_ 11 be having E = Ea; -
few Pamdesrr‘:;loﬁenmion when they collide;
in cO
parti
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(@)

(®)

(if)

number of
molecules

Energy Ea

7/ fraction of molecules with E >E

aat lower temperature T B

fraction of molecules with E >-E jat higher temperature T, A

®
(i)

(iii)
(iv)

(i)

(111)

increasing temperature increases average kinetic energy of the molecules
more molecules have energy > Ea; -
.. More frequent effective collisions A

i
e .
=

Tetrahedral shape;

EPIr L
PRt S T

o

Number of electrons per molecule increases down the grouplmol‘.’ :

become bigger down the group;
Van der Waals intermolecular forces become stronger;, e

C in CCl4 does not have low-lying d orbitals; e

SiCly +2H;0 > Si0, + 4HCI / SiCl, + 4H,0 — Si(OH)4 +4HG}:

SiCly + 4H,0 > Si0,. 2H,0 + 4HCI; .
3C0) + Fez03(5) — 2Fe(y) + 3C0,y; 3
S,,Oz(s) + 4HCl(” ——.)SnCl“aq) + ZHZO(D-
PbO2(e) + 4HCl —— PbCly(oq) + Clyy + 2H,00:

(11 mark for correct product
mark for balanced equation) (ignore state symbols)

121
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(©)

(b)

(1)
(i)

(i1)

0

(i1)

CO is neutry|,

GeO, is amphmeric;

GeO,+ 2Naoy +2H,0 —, Na,[Ge(0H)6) i/

Or ionic

GeOz+ 4H* —, Get+ 4 o 0,

GeOr+20H—s Ge0Z+ H,0/

GeOz+ 20H™ + 2H,0 — [Ge(OH)6 |*";

NaCl and MgC!; are giant ionic;

They have high melting points due to presence of strong ionic bonds
which require more energy to be broken.

Increase in covalency in MgCl due to higher charge density on Mg?*
makes it lower melting than NaCl;

AICl3, SiCla, PCls are simple molecular with weak van der Waals
forces of attraction between the molecules hence low melting points.

Comment: size of vanderwaals of simple molecule is not dependent on
mass but rather on number of electrons or molecular size.

Strength of van der Waals forces increase with increase in the number of
electrons per molecule thus melting points increase in the order
AlCH, > PCls> SiCls,

1 NaCl + ag—— Na*(aq) + Ci"(aq)pH = 7,
2 AICL; + 6H,0 — [AI(H;0)sOH]** + H* + 3CI~;
3 PCls + 4H,0 —— H3PO4 + S5SHCI
10,
M(Noa)z ——>MO +2N0O; + ;02

1875 _ ,78125 mol;

n(gas) = 24000
n (nitrate) -z-lg x 0,078125
= 0,03125 mol
122



(©)

@

(i)

M

(ii)

(iii)

66125 _ 211,6;
0,03125

m
n

Mr =

211.6—2 (14 + 48)

Ar (M)

= 87,6

b

+ M is strontium

burns with a yellow flame;
white crystalline solid formed;

Traces of NaCN/KCN;
to provide the CN~ (speed initiate) up the reaction; F
/since HCN is a weak acid / Adding an alkali NaOH/KOH to incre
concentration of CN~; since HCN is a weak acid with low concer
of CN=;/HCN + OH~ —— CN~ + H,0; 3

Nucleophillic addition;

123



; iN T H o oN
. |

. . o ‘i‘— T T l oW

| : My ou, ||{

T
T C l OH
CHy CH; H

™ © L Heat'reflux with Kz Cr2 O7 in H2SO4;
- NaBH,4 / LIAMHJH2 #NJ catalyst or Pt catalyst;

(i)  H—HO:CCH(CHy)CH(CH)CO:H;

1 = CHx{(OH)CH(CHy)CH(CH3)CH:OH;

(i)  H-=-23-dimethyl-1, 4-butanedioic acid;
1 - 2.3 - dimethylbutan - 1, 4 - diol;

(v) Estenfication/ condensation;
©) Add Na:COyNaHCO: to both H and I;

It produces bubbles of gas, COz. but not wath ;

'Heat with acidified K2 Cr=07. 1 tums colour of Kz Cr2 07 from orange to
/green, nO observable change with H;

Heat with cone H:SO04 and ethanoic acid;

Pleasant smell with 1. No reaction with H,




nin Zwinerionic form

lutio s
i static forces of attraction;

! : ino aci talise fr
. N hence e ontc solids h strong electro

hence are ionic solids wit

bt 7o

(1) H H 0
11/
| :
C<2 CH;
CH,
(iii)
H 0 | i
Y -
H—N—C—C  +H y H—N—— G
| l OH | |
C<2 /CH2 CH, CH;
&t CH,
H 0 i
| - |
H— N—C—C +OH — 3 H—N—0C—C
AN
i |
CH, CH, CH, CH,
CH CHg/
o O 1. Bromine on any position of benzene nng;
2. the amine salt;

125



H
]
("\‘—‘OH 3
0

(1)  optical isomers;
has one chiral center-
forms enantiomers/mirror images;

HNE

(111) aéd sample to water / acid / base;
stir gently;
heat;
hydrolysis; dissolves;

Y @ @ - NHaming
: COOH (carboxylic acid)
& -COO- (ester)
¥ -CONH (amide)
. CsHs- Phenyl

(ii) Soluble in water, 5
forms hydrogen bonds with water

126
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(iii)
N'H,

OH

HO

(iv)  2-aminobutanedioic acid/aspartic acid;

2-amino-3-phenylpropanoic acid/phenylalanine;
(b) CH3CH2NH2 > NH; > C¢H,NH,

- Lone pair of electrons on N in

127




(c)

(a)

(1)

(1)

(1)

(i1)

(iii)

Addition polymer formed by

= r s .
resulting water o other by pm:g:/';g‘;r’o or more monomers with no

- MONOmers react Condesation

to form a sing]e

product; - monomers react to produce two

products (a polymer and a small
molecule e.g. H20 / HC)

—

[Two monomers do not make a polymer.
Condensation polymers are biodegradable;

Can be hydrolysed by reaction with dilute acids/alkalis/water;

Fe?* + 2e =2 Fe — 0,44V
Mg?* 4 26 == Mp — 238V
Mg + Fe?t — Mgz"' + Fe;

E®cell = —0,44(—2,38)
=+1,94V;

use or reduction polen have have is required in order to answer fully the
questions
Reaction feasible so Mg corrodes in place of Fe.

Fe?t + 2e ==Fe - 0,44V
Zn2t + 26 ==7n— 076V
Fe2* + Zn — Fe + Zn**;

EOcell = —0,44 — (—0,76)

=+ 0,32 V;

(Reaction feasible so Zn corrodes in place of Fe.)

Fe2* + 26 w= Fe— 044V
g2+ + 26 ==Sn— 0,14V

EOcell = —0,44 — (-014)

=-0.30v

Reaction of Fe and Sn not feasible so Fe will rust.)
- Reactt
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(b)

(c)

(a)

(b)

(c)

water out

7

steam
—

phenylamine

wate

Steam passes through the mixture;
Condenses releasing heat;

Heat released is enough to boil the water and phenylamine;
The phenylamine and water vapour mixture is condensed and collected;

The lowering of boiling point of the mixture is due to individual partial
pressure equal to the external pressure

(i)  Steam distillation allows collection below
Bpt;
enables distillation at lower temperature;
Phenylamine does not decompose below Bpt;

(1) (pale) blue;

(i1) [Cu(OH)(H,0)y /Cu(OH),;

(i11) [Cu(HZO)z(NH3)4]2+;/ [Cu(NH3)4]2+
Recycling becomes more efficient;

Disposal becomes easjer and safer;

Leading of heavy metals;
Contamination of ground by leachates:
Production of toxic landf 1

Il pasg . .
Bad odour; gases (Has; CHy) running out of space
Green house gases;

o -
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(d)

has 5 dimensjop <rm;

2
g - graphene
- graphite
exposure to dust leadj

_ . N to respiratory problems; inhalation exposure;
potentially poisonous;

causes damage to bo

ingestion exXposure;
fire and explosion;
cancer.

dy organs;

130




—

P

g ty

qa
P
...

-

‘\JIL

h‘f Il

15

-

imiﬁ

Shby

..'h"

W,

ZIMBABWE SCHOOL EXAMINATIONS COUNcyy,

General Certificate of Education Ordinary Level

CHEMISTRY 6031/4

2 hours :
Paper 4 Practical Test 1S 30 mjy
JUNE 2019

Detailed Identities of Chemicals Required

The identities of the chemicals with FA code numbers are as follows:
FA4 is a mixture of 0.2 moldm™? A/(NO3)3 and 0.2 moldm™> Zn(SO)4,

Use equal volumes of the reagents.

FA1 is a mixture of 3.55 g of NaHCO3 and 7.65 g of Na2COs dissolved in 1 dm? of distl
water.

[10 cm? of FAI requires about 5 cm? of the 0.15 moldm™=3 HCl to reach end point usmg
phenolphthalein indicator.)

i
\
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"li -an
d .
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You are required to d i
1 etefﬂ‘lme th .
beverage, FAL. € proportions of XHCOj; and X, €0, in a soda water

The beverage, FAL1, reacts with HCl(aq) in two steps as follows:

Step 1: X2C03(aq) + HCl(g) — XHCO3(4q) + XCl(g)
aq

Step 2: XHCO3(4q) + HClgq) — CO2(aq) + H,0(, + XCliag).
(a)  Pipette 25 cm? of FA1 into a conical flask.
Add three drops of phenolphthalein indicator.
Titrate against 0.15 moldm ™ HCl,q) until the first end point
Add three drops of methyl orange indicator.
Continue with the titration to the second end point.

Record the burette readings in Table L.1.

Repeat the titration as many times as necessary to obtain accurate results.
Table 1.1
1 2
1
: Mo
indicator used Ph Mo |Ph
T
final burette
reading/ cm?
lmtlal burette
VOIUme Of
___,.'-—-"‘"-‘_
KEy Ph = Phgnolphthaleiﬂ i
Mo = 1'vleth3f|0"“"Ee (031412019

132
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(b)

(c)

(d)
()

) steation with
Calculate the average titre for the titratior

(1 phcnolphtlmlcin.

(i)  methyl orange.

Calculate the

2]

(1) number of moles of HClag used in the titration with phen()lphthal‘-"i“,

(1]

(i)  number of moles of X2CO3 in the 25cm? of FA1, assuming that the

reaction that took place is
Na,CO;3+ 2HCl —CO; + 2NaCl + H20
(ili)  mass of X2COs in 25 cm? of FA1
[Ar X=39.1; C=12; 0=16]
(iv)  number of moles of HC/ that reacted with the original XHCOs
in 25¢m? of FA1

(v)  number of moles of original XHCO; in 25¢m3 of FAL

(vi)  mass of XHCOs3 in 25 cm? of FA1

Deduce the ratio XHCOs : X»COj in the beverage.

State and describe the possible heal

beverages. thy benefits of drinking soda water

6031/4 12019
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AHSESSMEN’I oy PLANNING SKILLS
DO NOT CARRy OUT youn PILAN,

An norganic fertiliser co
fertiliser dissolves in way
remain constant,

Nsisty of 4 mixture

of NI W7,
er the environmer O and Caly,, Uhen toe

tal temperature of the plart rons ront

nf\i”;c\:hsg“rj:int](: Nnumbered steps to find the masses o 5iMai0ry,, and € 405,
whic X omogencously, dissolyed it 25 cm’ distilled water the
temperature change (AT) iy zerq ’ ’

Assume you are provided with the following

thermometer

clectronic balance

100 cm? plastic cups

50 cm? measuring cyclinder
distilled water

spatula

5 g of ammonia nitrate

5 g of calcium oxide

The plan

«n) 4101
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. jons.
3 FA4 contains two cations and two anion

. - = d - .
Carry out the tests described in the table t0 dentify the cations and anions in Fp4
should be added gradually until no further change i

In all the tests, the reagents ed as they occur.

observed. Observations made and record

ions 1 ided.
Record your observations and deductions 11 the spaces provit

Your answers should include,
(1) details of colour changes and precipitates formed,
(i)  description of gases evolved and details of the tests used to identify them

You should indicate clearly at what stage in a test a change occurs writing any
deductions you may make alongside the observation on which they are based.

—

test observations deductions

—

(a) To a portion of FA4 add
NaOHjag), until in excess.

Gently boil the mixture
then add A/ foil

__E__L\hv’f/ i

6031/4 2019
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|tl‘

(c)

i ———

‘ o — —

To IIT‘GTE;H of FA4, ~——_Obsery et e ————
NI l Wag) ndd 'ML’*“-ﬂ-dtd"( lim'_ e -
until in excess.

To a portion of FA4 add

Ba(NO3),(aq),

followed by nitric acid.
— T e

136
R
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(b

(©)

e

test

—_—

NHi(aq)

until in excess.

y | Toa portion of FAd, adq |

\

\ON%

| deductions

Ba(N 03)2(3(]) s

To a portion of FA4 add

followed by nitric acid.

|

e

136

et
iR
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(d)

test

observations

To a portion of FA4, add
aqueous KI.

deductions

——

Summary:

Anions present in FA4 are

Cations present in FA4 are

6031/4 12019
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SUGGESTED ANSWERS AND SOLUTIONS

JUNE 2019

6031/4
CHEMISTRY
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(a)

(b)

(c)

(d)
(e)

Step 1:

Step 2:

Step 3:
Step 4.
Step 5:

Step 6:

(i)  Titration table
- Al readings must read (0 2.d.p but not more than 1zero start,

. Al least two titres within 0.2 diff, either for Ph or Mo

Phi  Ph2 Ph3
: titre (1a) + titre (2a) + titre 3a+--
(l) number of titres

MO, MO, MOs
(it) titre (1b) + titre (2b) + titre3bt:
number of titres

. Phtitre x 0.15
(I) 1000

(i)  Answerc(i) X >

(i)  Answer to c(ii) X 138.2

. MOtitrex0,15 .
(iv) oD )— answer c(i1)

v) Answer c(iv)

(vi)  ans(v) X 100

ans c(v) : answer c(ii) simplified

neutralises excess stomach acids, hydration/reduces tooth decay
Weigh plastic cup by placing on the balance

Weigh the following masses of NHiANOs(s) and CaO(s)

mixture number
M(NH4NO3)g 1.0 [1.0

. 1. 0
M(Ca0)/g 0 o5 i 1(5) 70

Add each of M(NH4NO3) into m(Ca0Q)
Pl 3 . .
ace 25 cm” distilled water into measuring cylinder

Add the wate i J
T Into mixture 1 gpq record the highest temp or lowest )
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" [Deduction
Test Observation = AP P
(a) FA4 + excess NaOH White ppte soluble (1] “n~" Ca
ili No observable change [1]
Boiling NH, absent
+A1 foil Pungent smelling gas )
bubbles turns damp red NO3 / NO;
litmus blue [1] B
(b) FA4 + excess NH3 White ppte soluble [1] Pbi‘ A3 Zp?
Zn*'
() FAS + Ba(NOs); White ppte soluble [1] S03~ S02-
+HNO3 Insoluble white ppt S03~
(d) FA4 + Klg No observable change Pb2* absent

Anions present are NO3 /NO; and SOZ~

Cations present are Al** and Zn?*

141



CHEMISTRY
PAPER 1 Multiple Choice 6031/1

NOVEMBER 2019 SESSION 1 hour

Additional materials:
Data Booklet
Scientific/Electronic calculator
Multiple Choice answer sheet
Soft pencil (type B or HB is recommended)

TIME 1 hour

INSTRUCTIONS TO CANDIDATES

Do not open this booklet until you are told to do so.
Write your name, Centre number and candidate number on the answer sheet in the spaces provided
unless this has already been done for you.

r. Answer all questions. For each question, there are four

There are forty questions in this pape you consider correct and record your choice in

possible answers, A, B, C and D. Choose the one
$oft pencil on the separate answer sheet.

. er sheet.
Read very carefully the instructions on the answ

INFORMATION FOR CANDIDATES

Ea mark. A mark will not be deducted for a wrong answer.
¢h correct answer will score one .

. this booklet.
" rough working should be done It this

inations Council, N2019.
. School Examind
imbabw¢

e Copyﬁghll Z

ZIMs 1
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For each question there are four possfbh’

Section A

be correct.

1

. asured at s.t.p; when 2.5 A Is passeq
What is the volume of oxygen 838 pmduced,cligiming platinum electrodes?

through dilute sulphuric acid for 1 850 secon

A 268.40 cm?
B 536.79 cm®
C 1073.00 cm?
D 1 149.60 cm?

A volume of 15.00 cm3of 0.040 moldm™3 lead (1) nitrate was mixed with 15.00 cm?

of 0.040 moldm™3 sodium chloride.
[Kopt PbCly(s) = 1.7 X 1075]
Which statement gives the correct result?
a clear solution with no precipitate is formed.
PbCl, precipitates and excess Pb2+ions will remain in solution

PbCl, precipitates and excess C [~ions will remain in solution.
PbCl, precipitates, and no excess ions will remain in solution.

TAW P

6031/1 N2o19

143



An energy diagram for 5 Feaction jg g,
own:

=
e -

products

—>

progress of reaction

The activation energy of the reverse reaction is given by the value of

A Xx.

B y. z
C x+y.

> L Va
A 0.10 moldm™3 solution of a weak acid, HA, has a pH of 4.8.

What is the value of pKa?

A 3.8

B 48

C 8.6

D 9.6

: 69 71 .
: i Ga and ‘"Ga have a relative
. 71Ga given that its 1sotopes
What is the percentage of
isotopic mass of 69.87

A 0.4%
B 0.6%
C 40%
D 60%

603171 N2019

144



ins 4 dm? of
t 4 kPa and flask B contains of neon at7 o

Flask A contains 2 dm? of helium @ |
e. the final pressure s

eratur

If the flasks are connected at constant temp
A ZkPa

3
B 2kPa

3
c 2kp

S kPa
D £ xPa

3

The given equilibrium exists in a gase

What are the units of Kefor the equilibrium?

A mol2dm®
B mol~2dm®
C moldm ™3

D mol~tdm3

6031/1 N2019
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ous system: 2X(aq) =

Y(tm) +2Z (aq)-



[ he dwwgram shows the Bom

“Haber cyele of Na(y
Ne' .C
! . (ltn
step 4
“ step 5
‘-*\ J
step 3
o TR ——
siep 2 step 6
step |
> .. A

Na(C/

(L 1)

Which set correctly shows the chemical equations for steps | and 67

Nag, +

R st — -~

D =

e ———

————
A | ZNag,, + Ct“; --'iid';c?,;,"' ’TM 2Nl +zc1(,, —2NaClj,)
) - oo — q-.- S— e ——— e
N.‘,, + zam,—-n.a{., 2+ Chao .
C T Najy +Clyy —NaClyy,

1
- (un) -l mlt)

"'Um "‘am) +5 ”zm

..olull i 30 00 cm®of 3 00 moldm ? NH,.

A mass of 1 (l)gofNIl.Cl was di

(Ky: (NMy) =18 X 10°°)
What is the [H;0*] in the solution formed”

s5 x 107" molﬂm,'
127 x 10 9 moldm i
12 x 107" moldm
1.4 x 1072 moldm"

=Rl g

@i ) N
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10

11

12

13

An electric current was passed throug

h molten calcium chloride, producing 2.0 g of calgiyy,

metal at the cathode.

: "
What mass of chlorine was produced at the anode’

A
B

<
D

1.78 g
355
400 g
710¢g

. , . i i
Which two substances will remain, when a sample of an alloy of 't?m and lead is
heated in excess oxygen and allowed to cool at room temperature!

A
B
C
D

Sn and PbO
SnO and Pb
Sn0 and PbO;
Sn0, and PbO

Aluminium oxide is dissolved in molten cryolite during the extraction of aluminium
by electrolysis because the cryolite

A
B
C
D

provides the 1ons needed to carry the current.
reduces the high melting point of the electrolyte.
reacts with the aluminium oxide to form ions.
removes impurities in the alumimium oxide.

The compound PCl; is known, but no chemist has been able to make NCl; because

oawy

the covalent bond in the nitrogen molecule is too strong,.
nitrogen does not have d orbitals in its valence shell.
nitrogen chloride covalent bonds are very weak.
nitrogen has only two orbitals in its outer shell.

603171 N2019
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clecctroncgauvity

cleetroncgativily

Ethene and butane are similar in that they

(= NeoN--Nrd

bum in oxygen to produce water and carbon dioxide.
are hydrogenated using a suitable catalyst.
polymerise under suitable conditions.

are obtained by the dehydration of alcohols.

Which one is a termination step in the reaction between ethane and chlorine?

g N = >

CH4CH,e + Cle—> CH3CHCl

Cl, — Cle+Cle
CH3;CHCle+Cl, — CH,CHCI, + Cle
CH4CHye+Cl, — CH3CHoCL + Cle

6031/1 N2019
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A eClroncgatIVlty dOWn a gr()up?
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atomic number AR
atomic number
C
4 D
HH O 3 ]
SRER o NG
i & 2 B R A N
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T AL 2
- 2 [¥]
LT .
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- compound of the structure
17 What type of isomerism is shown by the organtc

CHCH;
CH,
CH,

A geometric

B positional

C optical

D structural

18 Which one is not a product of the reaction of methane with chlorine in the presence of

U.V light?

A 1-chloropropane

B dichloromethane

C trichloromethane

D chloroethene

19 Why is phenylamine a weaker base than ethylamine in water?

A Phenylamine is less soluble in water.

B Phenylamine does not form hydrogen bonds with water.

C In phenylamine, the protons are attracted to the benzene ring rather than to the
nitrogen atom.

D In phenylamine, the lone pair of electrons on the nitrogen atom is delocalised.

20  The mechanism involved when chlorine reacts with propene in an organic solvent is

A electrophilic addition.
B electrophilic substitution
C nucleophilic addition
D nucleophilic substitution

21 Which property can be used to ident; . 3
C3HoN. entify the organic compounds of molecules with formi

A chirality

B solubility

C reactions with C,H:COQH_
D reactions with NaNQ,,

6031/] N2019
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A
LY

primary

CH,OH

CH

CH,

2

H

B CH—C—O0H

Secondary
CHzOH

CHOH

CH,

H

CH7—C—O0H

.

CH;—%P——OH

CH,

H,0H

CH,

603111 N2019
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tertiary
CH,O0H

CHOH

CH,OH

H3
CH;— C—OH
CH,
&
CH;-%P——H
CH,0H
T
CH7—C—OH

CH,



23 The skeletal structure of camphor 8 shown.

How many chiral centres does camphor have?

A 0
B 1
C 2
D 3

24 How many different aldehydes have the molecular formula Cs H,00?

A 2
B 3
C 4
D 5
25  The isoelectric pH of three amino acids, X, Y and Z, are 7.50, 6.00 and 4.50 respectively
What is the correct arrangement of the amino acids during electrophoresis when puffered®
apH of 6.00?
O (+)

A z X y

B z Yy X

C X y ,

D X

2oy
6031/1 N2019
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28

29

30

Which one is an effect of wa
ter pollution py,
Y o1l in seag?

increase in the sea level
reduction in Marine Specieg

Tcduction_ in global Warming
INcrease in Cutrophicatign

[~ el --Rr

of acid rain? _

A Carbon monoxide
B Carbon

C Nitrogen monoxide
D Sulphur dioxide

Nano materials cannot exist in the form of

A suspensions.
B liquids.

C colloids.

D solids.

Which one is not a Platinum Group Metal (PGM)?

A osmium
B ruthenium
C rhodium
D cadmium

The [Cu(H,0)]%* ion is blue whereas [CuCl,]?  ion is yellow.

Which statement explains the difference in colour?

difference in the number of electlron§ in copper

1 X 10ns
difference in shapes of the comple o
dliﬁ'erence in the energy gaps betweeln thp d-orbitals
difference in the charge of the complex 1ons

TAaw»>

603111 N2019
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31

For each of the questions in this
1 10 3 may be correct.

Decide whether each of the statements is oF
tick against the statement(s) which you cons

Section B

section, one or more of th

The responses A to D should be selected on the basis of

A B C D
1,2and 3 land 2 2and 3 1 only
are only are only are is
correct correct correct correct

BeCl;
Co,

Ci,0

Which molecule(s) is/are linear in shape?

603171 N2019
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No other combination of statements is used as a correcl response.

e three numbered Statemep,
s

is not correct. (Youmay find it helpful 1, ’
ider to be correct). il g



33

The reaction shown was fouyeq 0 b fitst Grder

X —— Products,

The graph shows how the [X] varied with titne

A
[x]
/moldm™

tume's
The graph can be used to determine the

4. rate of reaction at any given time.
5. order of reaction.

6 half-life of the reaction
+od at the cathode when 290 C of elecsricity are passed

Which metal(s) isare depost pound
through 1 x 1072 moles of 2 molten com ‘
4. aluminium g
5 // ‘
| . i ‘ ~
chromi S
VA I N
6. sodium s
the reaction: o G
Ammonium sulphate can pe prepared by : / > ‘C‘A';_J"'.-U o
SO; + H,0 + 2NH; —_— (NH“):"’SO4 g - ?‘ r:/ ’
Rl : .( .-’ ‘.’ w
What occurs during this reaction & _‘f.‘ . Q"

4, acid/base neutralisatio™
5. dative bond formation

6. redox reaction s

154



What happens when calcium nitrate decomposes?

L a colourless gas is observed

2. a gas that relights a glowing splint is P’Od“""d
3. the mass of calcium nitrate decreasces

The structure of stanozolol is shown.

H3C
OH _CH,

stanozolol
Which statement(s) about stanozolol is/are correct?

4, It has 2 chiral centres.
] It is a tertiary alcohol.

6. It decolourises KMnO,,

The molecular formula of lactic acid is CH3;CH(OH)COOH.

Which statement is/are true about lactic acid?

1. It can be oxidised to a lactone

2. It can polymerise to form CH
l 3
e
0
3. It shows geometrical iSomerism H i

6011/ N2019
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39

40

olymer sho i
The poly Wn occurs jn bacteria g cell storage material
Materia

Cl[3 H 0
=
H H

Which deduction(s) about thig substance can be made from the structure?

4. It is a polyester.

5. It could be readily made from HOCH,CH,CH,CO,H

6.

The outer electronic structure of an element is 3d54s2.

The element

4. forms coloured ions.

5. forms complex ions.

6. has a low melting point.

The benefit(s) of reusing waste is/are

4. reduces costs of waste disposal
5. reduces environmental damage
6. saves energy
01171 NX1?
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It reacts with phosphorus pentachloride to give fumes of hydrogen chloride.
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ZIMBABWE SCHOOL EXAMINATIONS COUNcy,
General Certificate of Education Ordinary Level
603
CHEMISTRY PAPER 1 1n
ND SO
NOVEMBER 2019 SUGGESTED ANSWERS AND SOLUTIONg
Question | key comment x
number \\
1 A The reaction occurring at the anode40H™ — 02 + 2H,0 + 4¢ \
2.5 X 1850 i
5 x 1850 g e X ) A
notes of oxygen = -;—:‘_- = %;(—:6‘50_0 Volume 4 %96 500 X 224 =
268.40cm?
2 B | If ionic product = or < solubility product precipitation will occur. R
3 C
4 C
5 C
6 D Boy]& law P1V1 = Psz VZ - Total VOll.lme
(4)(2) = P,(6)
P, = % for neon and same for helium
8 8 8
Total pressure; +— = = kPa
‘__-——-/
7 C
4_-—-/
8 C | AH formation - one mole of a compound (crystalline) starting of constituet
elements under standard condition e |
9 C
10 B .
11 D | Pb,0 is moreslable than Pbo, ———
*—__________ /
12 B
13 B | N can not extend its octet structure compared with P (no d — orbitals)
| /
14 B
I
A \__——/
Al "
157 3
e —. ‘
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B .

16 A W

Ination stage

17 c

I8 D .

19 D T

! 20 A -

\

B B -—

22 B

E - ;:l;l;a;scentres are two instead of three because the other carbon has two methyl

24 C

= C | If pH =Isolectric pH = no net migration
Ph > Isolectric PH = the amino acid is positive and moves to the negative
Ph < Isolectric PH = the amino acid is negative and moves to the positive

26 B | oil spills kill aquatic animal and plants

27 ¢ Nitrogen monoxide is produced b_ecau;e of high temperature in car engine and
is responsible for formation of acid rain

28

29 D | Platinum Group Metals —osmium, ruthenium, Rhodium, Platinum, Iridium,
Palladium

30 C

3 B | use VSPER to predict shapes of covalent compounds.

2 A sl

33 3 e st

3 = HW and N remain unchanged

35 C

36 C // |

37 5 Mmg an ester group as part of a ring
//

158
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FOR EXAMINER’S USE
INSTRUCTIONS TO CANDIDATES
Write your name, centre number and candidate number in )
the spaces at the top of this page.
2
Answer all questions. 1o oa the question
Write your answers in the spaces provt 5
Paper, ; ;
INFORMATION FOR CAI\[";:SQZEM "
The number of marks is given in brackets 5
¢ach question or part question- -
TOTAL

”I, N2019.

pwe Schoo! Xt

. 44. 7jmba
o Copyright: 2 _/
“IMSEC N2g 19
160

CamScanner




Answer all questions

‘ y ; [yse the composition of an organic cc
(®)  Fig. 1.1 shows a set up used to analy |

M.
gasesous mixture
[ chamber 2™ chamber
excess 02__>
sample of M hiat
Fig. 1.1
(i) Name two gases present in the gaseous mixture other than oxygen.
1. >
2.
(i)  Describe the function of the
L. 1* chamber,
2. 2" chamber.
(iii)  Explain why excess oxygen is added into the furnace. ;

603172 N2019
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(b)

An organic Compound, y
chlorine only, Combuygi;
and 0.0072 g of Water.

@)

» COnsists of the elements carbon, hydrogen and. .
on of 0.02 2of'Y produced 0.0177 g of carbon dioxide

Determine the empirical formylg of Y.

11 1 ) lative
Iecular formula of Y, given that its re

ii ce the mo

( ) Dedu

i 6.
molecular mass IS 98.9

(5]
(Total:10)

@2 N1019
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rding to the equation:

re, acco
Hydrogen reacts with iodine, at constant temperature,

Ha + 2@ © 2Hl)
gate the kinetics of the

Table 1.1 shows the results of experiments used to investi
reaction.

Table 1.1

rate of

reaction/moldm—3s-1
6.0 x 1077

experiment concentration of
hydrogenlmoldm‘3
1 1.0 x 1073

2.0 X 10—3 1.2 X% 10_6

———

2
3 3.0 x 1073 1.8 x 10°°
4

0-6 “Zge
— L

(a) i) Plot a graph of rate of reaction against concentration of hydrogen.

4.0 x 1073 24 x 1

]
|

11
1]
1]
I
I
]
|
1
I

|
|
[
I
|

|
|
|
]

1

H Ao FHHHE
S A R
H-H A e A
I e e A
R A H P
S AR n
SR A -
AR A -
S T e : B
S R
AR R A R H
A R R e T
PR R AR
O A R A -
PR R A
L T T R
EREs ‘

603172 N2
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(b)

(c)

(i)  State, with 4

reason, th .

hydrogen. © order of the reaction with respect to

_

A e
(iii)  Deduce th -

1s 2.5 x forfger::]t:;r_?a“m when the concentration of hydrogen

[6]
Sketch on the same axis, the graph obtained if the reaction is second
order with respect to hydrogen. Label the graph L. [1]
grap

(i) The concentration of iodine used in experiment 1 was

3.0 x 1073 moldm™3.

Calculate the rate constant, given that the overall order of the

reaction is 2.

- i ! 1073 ldm™3

(ii)  Experiment 5 was carried out using 5.0 x moldm™3 Hy(,

and 6.0 X 10 moldm™  Izg)-

ion in thi iment.
Calculate the rate of the reaction in this experimen
(3]
[Total:10]
603172 N2019
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(a)

(b)

ali to form a solution of the

T : : wofs with strong alk ' e
The oxide of g5 112 rmflh "::lll("l to form pallium trichloride,
with

gallate ion, Ga(OH)y anc

. i ide.
(i) Write the formula of gallium oxid

e ——
S e

B

I—
3 oxide reacts with water,

(i)  Describe and explain how galliun

D
e

um oxide is useful in making ceramic structures,

S
—

(iii)  Suggest why galli

-

I

(iv)  Write a balanced chemical equation for the reaction of gallium

oxide with HC/.
6
Explain why -
(i)  aluminium pans can be safely heated on a gas cooker
(ii) P40y can be vapouri
pourised by gentle heat but Si0, cannot.
(4
12302010 [Total 101
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C / \0 /(-‘\C/()\C/(\ p
u "/ \Cll ll) 0

(a) (i)

Draw the structural formula of the monomer of polylactide.

(i)  Name the type of polymerisation that forms polylactide.

(iii)  Explain why there are different forms of polylactides.

(iv)  Suggestand explain any two advantages of using polylactide
for producing packaging material.

Ry (7]

603172 N2019
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(b)  Boiling points of organic compounds of molecular formula C3HoN range
from 3 °C to 48 °C.

Deduce, with reasons, the displayed structural formula of the compound
that boils at 3 °C.

reasons

E)
[Totak: 10]

603172 N2g 19
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(1)

(b)

Name any twgo forms ¢

fis i
molecul ~Omerig
ar formylg C3H,0, M shown by an organic compound of

¢
s

Fig. 5.1 sho
ws the structure of (wo organic compounds, X and Y

2]

0]
0O o
Nt
N
_pﬂ X i

N

H
(0] o)

NH, ©

(c)

" Y

Fig. 5.1

Describe a chemical test that can be used to distinguish between X and Y.

(3]

Fig. 5.2 shows how compound Z can be synthesised.

step | 3
CH,CH ,CHO ——>L H
step 3 CH;CH,CO CH(CH,),
Z
step 2 M
Fig. 52
dM.
()  Identify compounds L-an
L
(2]
M
603112 N2019
168




(ii)

e Table 5.1 by stating the type of r

eaction, reagents

Complet
and conditions used for step 3
Table 5.1
type of reaction reagent(s) condition(s)
|
|
|
|
|
|
|
31
[Total:10]
;
.1
|
6031/ N2019 :
169 :




0

(n) (1)

(ii)

®) @

(ii)

Chive ong Sxnmply
i

of

Organie rmnu|mrm.:lm,

inorganic RANopan icles

Explain the application of nanotechnole

wy 10 the control of water
pollution,

(5]

. ammonia
ibe d explain observations made when aqueous
Descri an

is added to [CuCl,])?~ until in excess.

A ——
-
-

equation for the formatio

n of [Cu(NH3)4J¢* from

Write an
[Cu(H-,_.Cl)ﬁ]2+

[5]
e [Total: 10]

403172 N201?
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(a)

(M

("

(i1)

(1)

(1)

(i)

-
-~

Carhg
n t“fuhla,

Water vy Pour,

1* chmlyer |
0 absoyly carho
! ) n
2" cham ey . s

-

1O abaorhy Wikler vapour:

10 ensure complete combustion,

Lt} 0.0177 100
44 x -07;-2-' x -T. 1412‘%I

200072 o0
THe ooz %<7 =A%

(100% - (1 4 2)] = 71.0%

i
4

——

1.004

398

3!98
201

1.98

Empirical formula CH2C/

n(CHZCD = 98.96

12.0 n + 2n(1.00) + 35.5n = 98.96

n=2

Cz H4C’2

172
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(a)

®)
©

rate of reaction moldni®x 107

(@) I msEsEEESEEE T
EERERAEEEES HH B .
_:fil: ?’.?Ei— +H e %1—):;;;::.'.:7 FREH
T A ESEaRcEAERAERaRaRaEes
T REBAuE S
e —WJE’Z EEEE -HA G - 1]
AR H A u
=TT - :F_—_*jijA [EEEEEES X
u EESaEEEESSENSEEEES H A - +
T 'f:EZ*t-:::::::* T
FHE A A HH :
: T A i
T H SusnSEENEEN 0
SR H-H-H e H
O T
EEENEEEEE S mSEESSEE T
_H__Héj::7,:7: EENEEmEEEE 1
ﬁ_gr(_::_:: ]
Redenc/amEAE mms
7 AN
/ A

e—y
"

0 1 2 3 4 5

concentration of hydrogen moldm® x 10°

(i)  1* order;
doubling concentration doubled rate/the graph is a straight line;

(i) 1.5 X 107°moldm—3s~1
on the graph

(i) 60X 1077 =k(10 x 10-3)(3.0 x 1073)

k=02; (1)

units mol~*dm3s—1 (1)

Il

(Il) Rate (02)(50 X 10_3)(6.0 % 10—3)

6.0 x 10™?moldm—35-1
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(@ Ga,0,;
(ii)
(iii)

(v)

Ga
203 + Hy0 ~ o reaction;

thermally stable / h;
e/ high m.p.t reacts under harsh conditions;

Ga,03, + 6HCI
(s) (ag) — 2GaClg(nq) + 3“20“)

() Al readily reacts with

and coats on the surfaoxygen forming Al,0, which has a very high mpt

ce Of the pan;

(i1) P4_,Om is simpler molecular:
Si0; is giant molecular;
= : :
ore heat is required to break the very strong covalent bonds,

@ @

aA—0

CH, OH

oQ—O—=%

H
Condensation,;

(i1)
(iij)  Lactic acid — isomers (polymer forms optical isomers)
Ethene — no isomers

biodegradable; easy to dispose;
reduces pollution of environment,
can be hydrolysed to MONOMETS;
cab be recycled
cheaper drawn from
obtained from renéwa
assured of continuous Sup

()

waste raw material
ble materials sources/natural
ply/will not run out of supply

H

N—C—H

(b) u

H—C—

H

H.-—-—

Tertiary ami

No hy

ne / bran

H
c —H

H van Der Waals forces

ched / least

drogen bonding;

174
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3 (a)  functional group isomerism,

Ve cis/trans/geometric,

\\ positional

|C (b)  react with acidified NaNO2,

“-. followed by phenol,

Y gives a coloured azo compound;

‘ X no observable change;
\\ € () L CH4CH,COOH/ propanoic acid
Il" X M CH,CH(OH)CHs/ prop -2-0/

‘ (i)  Conditions; esterification/condensation/ addition — elimination,

I acid catalyst/conc H2SOs;
reflux / heat/ boil;

Reagents: CH;CH,COOH/ propanoic acid
CH;CH(OH)CH;/ prop -2-0/

\
\:‘
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(2)

(b)

(1)

(i)

0

(1)

Inorganic: metal oxid

e/metal nanoparti otubes/bucky
balls; fullerene oparticles/graphene nan

Organic: polymer nanoparticles/nanogels/dendrimers

lon exchange resins from nanoparticles for purification and softening of

water; deionization of water using nano-sized fibres and electrodes; use

?f KMnO nanomers to clean up oil and other pollutants; nanoparticles
inserted in underground water;

‘nanosensors for impurity detection;

nano carbon tubes for micro filtration:

Observation: Light blue ppt
soluble in excess

Explanation: NH is a stronger ligand thazr: CI-/AW
NH; displaces CI™ from Cu®";

2+ 0 /
[Cu(H,0)¢]** +4NH; = [Cu(NH3)J?* + 6H;

2+
Cuz"(aq) + 4NH3.[¢q] = [CU(NH3)4](a_q)

176
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(a)

(b)

(c)

(a)

Seﬂio.,\

Answep
Ny w0 question, Jrom this section

(i) Draw 2 dot and ¢ .
didllorOdiﬂuofo dizgram o show the bonding in

Methane.
(i) Daju(;e’ with r
m, the S}'ﬂpe of d'dllm()dlﬂuormnm
3]
An organic com und
carbon dioxide ot g oy 25 0.120 g was oxidised 10 0176
eandOO‘lZgwamwhen g
compound was vaporised at 60 °C the e e e
» Ihe vapour produced ed
volume of 67.700 cm? a1 4 pressure of 101 kpg occupied a
() Determine the molecular formuta of the organic compound.
(i) E;vplc:uhe:isphyed structural formula of the organic
n
An indigesti i in disti (7
n indigestion tablet of mass 0.50 g was dissolved in distilled water.
The resultant solution required 28.30 cm® of 0.15 moldm™—3 of
hydrochloric acid for complete neutralisation. The active ingredient in
the tablet was found to be magnesium hydroxide.
(i) State the role of the indigestion tablet.
(ii) Determine the percentage by mass of the active ingredient in the
tablet. "
(5]
[Total:15]
; . ioxide produced diffuses
iration in humans, carbon dioxi " .
g::fhgeﬁ‘cid to form a mixture of H2C03 and HCO3. The mixture
acts as a buffer in the blood.
() Explain the importance of the H2CO3 and HCO3 mixture in
i X
the blood. _
(i)  Write equations ©0 show the buffering action of the mixture.
1
CO; present in a 250 cm® sample of the
Giii)  Calculate the mass © ;:a:lf e bffe s 5.94 and he
buffer given tha; H;COs is 0.5 moldm™3.
concentration 0 6x 1077 moldm™3]
[K‘(Hz(:OJ) =4 (71
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(h)

(n)

- s equation’
Vthanal and methanol react according 10 the eq

CHyCHO + 201,01 i CHACH(OCH )z + H30

A 2500 e’ mixture of the chemicals was found to mnla(l:" 03 e
CHCHO. 0,129 moles of CHOH, 0.0785 moles of CHICH(OCH3); ang

0.0418 moles of 11,0,

(i) Calculate the K, value, given that at equilibrium the amount of
CHyOH was found 1o be 0.0638 moles.

(i) Describe and explain how the amount of CH3CH(OCH3); can be

increased,
(8)
[Total:15)

Fig. 3.1 shows the trend in the ionisation of magnesium.

ionisation cnergy

KJ/mol

clectron number
Fig. 3.1

(i) Define the term firsy ionisation energy
(ii)

(iii)  Explain how Fig. 3.] shows
[“l

E3173 N2019
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(b) ~Alummniom exists ag g e oo
1S0tOPes 1s shown in the mass = 1Sotopes. Information about two of its

in Fig. 32
4
70%

3

E

2

=

<

o

20.2%
2740 28.00
mass/charge ratio
Fig. 3.2

ive isotopi third isotope.

Calculate the relative 1sotopic mass of the .
o oxide is used as an insulator in spark plugs,
(i) aluminium
ium is lower than
(i)  thefirst ionisation energy of potassium is
[ 1]
that of argon, .
ture whereas PLIs 153 .
-Cl, is a liquid at room temperd .

(iiii) SiCls @

313 N2019
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(a)

(b)

(c)

(a)

(b)

Section B

A4,
Answer one question from this sec

n
(i)  State the oxidation number of chlonne |

I Cl0,,
2 Clo~

(i) State the observable change that occurs when chlorine is added
to hot sodium hydroxide.

(iii)  Write an ionic equation for the reaction in (ii).

(5]

When KCIOs is heated just above its melting point, 1t disproportionates
to produce two chlorine containing products.

(i) Define the term disproportionation.

(ii)  Write an equation for the disproportionation of KCIOs.

B]
A 0.598 g sample of a metal carbonate, MCO3 decomposed to give the
metal oxide and 0.222 g CO».

Deduce the identity of the carbonate.

7]
[Totak15]

A group (IV) tetrachloride, XCl,, is simple molecular and can be
hydrolysed in water to form X0,.

(i)  State the shape and the bond angles of the tetrachloride.

(ii) Write a balanced equation for the hydrolysis of the tetrachlonde.

(iii)  Explain why CCl,, another group i
hydrolyse in ver (IV) tetrachloride, does not

Explain why

i CCl, does not deco
(i) d&;mpos@, Mpose when heated byt PbCl, readily

(ii)

(iii)  nitrogen forms NO, as jis



(iv)

V)

halogens are not d
in hexane,

i .
rectly soluble in water but are more readily soluble

[10]
[Total:15]

403173 N2019

182

CamScanner



Section C

' s section.
Answer any two questions, from thi.

-3- 98 °C and 124 °C
(n) The boiling points ol"pmpun-l-ol and pentan-3 ol are

respectively,

(i) Explain the difference in the boiling points
(i)  State, with reasons, the alcohol that is more acidic.

(iii)  Givea two step test to distinguish between propan-l-ol and

pentan-3-ol. ]
(b)  The oxidation half equation for pentan-3-ol is:
CH;CH,CH(OH)CH,CH; — CH;CH,COCH,CHj3; + 2e~ + 2H*
Deduce a balanced equation for the oxidation of pentan-3-ol by acidified
potassium dichromate (IV).
[2]

603173 N2 |9
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(¢)  Alcohols of the

genem| for .
methane reaction, mula shown in Fig. 6.1, undergo a four step triiodo

H

OH
Fig. 6.1
The steps are:
step [ 2NaoH + I — NaOl + Nal + H,0
i
step Il CH '.(I:-R +NaO/—CH; C-R +Na/+ HO
OH
0

i
steplll  CH,-C-R+3NaO]—>CJ; C-R + 3NaOH

0o
step v CI]' C-R + NaOH CHIs‘i' R- C\
ONa'

(i) State the observation made in the triiodomethane test.

(i)  Name the type of reaction in step I

ced equation for the overall triiodomethane

(iii) Deducea balan ;CH(OH)CH,CH.

reaction of the alcohol, CH

603173 N2019
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@) Propan-2-o| undergoes the reactions shown in Fig. 6.2.
H
l|l i step i l _cn H, SO, (aq) o’
CH,— ¢ —CH, CH, (IZ ; ————
(I)H CN
Fig. 6.2
(i)  State the reagents and conditions for the 1° step.
(i)  Draw the structure of the organic product P.
[Total:llg]]
(@) Analkene of molecular formula CsHi was found to be chiral,
(i) Draw the displayed formula of the alkene.
(i)  Name the alkene,
(i)  Draw a diagram to show the isomerism of the alkene.
[4]

()  An organic compound, D

H,C H
New

hot conc H, S0, G
H3C/ F \H

Fig. 7.1
(ii)  Givethe name and conditions for
1. reaction J,
2. reaction JJ, : 5
6031/3 N2o19 : ‘ ;
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(c)

(a)

(b)

(i)  Describe the mechanism of reaction J

(i)

S
uggest the role of aqueous sodiym hydroxide in each reaction. ]
[8

&C;::Péund N undergoes further reaction with hot concentrated H2SO4 to

() Name the type of reaction.

(iii)  Draw the structure of G.

(iii) Name the other product formed in the reaction.
[3]
[Total:15]

A reaction scheme involving benzene is shown.

NO, NH,

Fig. 8.1
() State the reagants and conditions for reaction L.

(ii)  State the type of reaction in step IL.

(iv) Compare the reactivities of the three compounds shown in
Fig. 8.1 when reacted with Bragag)-
[5]

The K, values of three organic compounds are shown in Table 8.1.

Table 8.1

(3]

603173 N2019
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; ine.
Fig. 8.2 shows how ethylbenzene reacts with Brom!

CH, CH,
Br, Br
X y
CH,CH, CH,CH, Br
Br
Fig. 8.2
(i) Name reaction x.

(ii)  State the condition for reaction y.

(2]
(d)  Fig. 8.3 shows the structures of three benzene derivatives, X, Y and Z.
cocCt CH_CI
X Y 7
Fig. 8.3.
State and explain the trend in the ease of hydrolysis of X_ Y and Z
[5]
[Total:15]

603173 N2019
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10

(a)

(b)

(c)

(a)

(b)

Section p
ARSWer ane question from this section
State, with reasons .
\N‘hl(h quE two “!l& Mn2+ and Fez‘ =
Expini why 8 o e [2)
Q) iron -
(1) chlorige forms ap acdic solution when dissolved m water

(iii)  neither [Mn(H,0) 7

lution_ i

soluti nor [Cr(H,0), )5 eSS in aqueous
(6]
The partition coeffici -
- tent of iodine between ether and water js 4.
® Explain the term partition coefficient.
(ii)  State a;\;:ne condition that affects the magnitude of a partition
(iii) Calculate the
1. mass of iodine that can be extracted by shaking 100 cm®
of ether with 100 cm”® of an aqueous solution containing
8 g of iodine,
2 total mass of iodine that can be extracted from the same
100 cm?® of aqueous solution containing 8 g of todine by
two successive extractions of 30 cm” of ether.
(iv) Comment on the values in (iii). -
[Tomal 15]
Describe and explamn
emirting sulphur dioxide into the
(® the environmental effects o,
atmosphere, _ .
.1, 1s removed from a gaseous industral
; : sulphur dioxide 13 7= isation,
@ e e
4 aneges of land filling as a method of waste
Gi) any two disah ,
disposal 18]
Explain why jod before disposal,
sorting is O
(i) waste qant 3 KU
IS8




ils in other
(i)  soil near a highway has higher levels of lead than so1is 1

areas.

(4]
Human hair is an example of a nanostructure.
(i) Explain the term nanostructure.
(ii)  Describe and explain the advantages of using catalysts based on
nanostructures than those based on bulk material catalysts. [3]
[Total:15)

189

A

CamScanner



ZIMBABWE SCHO

G .
eneral Cortifieass

K e
XAMINAY JONS COUNCIL

of FAue atiom Advanced | avel

SUGGESTED ANSWERS AND SOLUTIONS

NOVEMBER 2019

- N 6031/3

190




®)

(i)

(i)

XXX
I iC,
% |x.Cx xxx

X
¥ Cl
XX

Four bonded pairs, no lone pair,
Tetrahedral;

0.176 _ )
Mass of carbon = 0176 « 12 = 0.048 g,

0072  2=10.008g;

Mass of hydrogen = 18

Mass of oxygen = 0.120 — (0.048 + 0.008)

= 0.064 g;
C H 0
0.048 0.008 0.064

12 1 c

1 2 1;
Empirical formula is CH20;

M, = mRT _ _ 0148x831X333
PV 1.01x105x67.7 x 10~6°

= 59.89

= 60;

(CH,0)n = 60

n=2

Molecular formula is C2H40,;

H o

B C—C —on
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2

(@ () Neutralises excess stomach acids:

(i)  Mg(OH),, . +2
(aq) HCl(aq) — MgClz(aq) + 2H,0;
o 1Sx 28130

n(HCl) = —1000__ »
( ) 425 X 10 2 moles;

n = L
(Mg(OH),) 2 X 20 1221 x 1072 moles
mMg(OH), = 221 x 1073 x 583
= 0.129g
% Mg(OH), - == x 100/25.8%;

(2) (1) regulates blood pH;

(i1) H* + HCO3 — H,C03;

- [NaHCO;;]
(iii) pH=pKa+ log “EN,COs

x
5.04=6.33 +log(2s

[NaHCO;] = 0.2035 mol/dm?;

-3.
n(NaHCO3) = C.V = 0.2035 X 250 X 1073,

= 0.050875 moles;

4
m(NaHC03) =nM= 0.050875 X 8

— 427¢g
CHa)z1[H20 ol
M
i Ke = CHOJ[CH3
g 0 & = 0.129 0.078 00418
% 0.131 :
Initial - . .

X
Transformed 0120-2r 00785+x 00418 +x

Tl 0.131-x
Equtllbrlum 6 00638 00785+ 00326 0.0418 + 0.0326
-00 :
0.131 =0.1111 =0.0744
= 0.0984
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(a)

(b)

All correct equilibrium moles;

(GLaaryoree

mol.dm=3)?

(mol.mol“)s;
= 0.516 dm3mol™;

(ii)  Add concentrated H,SO4 a drying agent/removes water; thereby shifting
the equilibrium position to the right/favouring the forward reaction;

by changing initial composition of the mixture (increase moles of one of
the reactants or both).

(i) Enthalpy change when one mole of electrons is removed from a mole of
gaseous atoms to form a mole of unipositive ions:

() Mg*(®) — Mgl +e-

(iii)  There is a jump in energy between the 2™ and 3" electron, between 10*
and 11* electron proving the 3 shells;

100 - (70 + 20.2) =9.8% ;

Let the relative isotopic mass of the third isotope by y,

2740 X 70+28.00 X 20.2+9.8 y=4, (Al);
100

1918 + 565.6 + 9.8 y
T =26.982

24B36+98y=26982

__26982-24836
—_—
28

= 21,98,
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(c)

(a)

(b)

(c)

(i) .
'gh melting point.

Nduct e Jry :

Ot free (q b telectricity in solig state, ions are

(ii) K has
a Ial' lcr . .
firmiy hcld% atomic radius electron jn outer shell less

outer most g|
shells; €ctron screened from nucleys by inner

o
(iii)  PC/s has more electrons per molecule:
Cnce greater van der Waals forces;
(i) 1. +5;
2. e

2

(i1) yellowish/green colour of C/; disappears;
3CIZ + 60H — 5CI~ + CIOg— + 3H20;

(1) Simultaneous oxidation and reduction of the same species:

(i)  4KCI0; — 3KCIO, + KCI;

heat -
MC03(5) 4 MO(S) + COz(g)

Moles of COz =222 /5.045 x 10 moles;

1: 1 rxnratio - moles of MCO; = 5.045 x 1073;

m _ 5045 x 107 X Mg
M

r

0598 _ c a5 x 1073 x (¥ +12+48);

5.045x%1073

0598 _ y + 60;
5.045 x 1073
Y . 58.5

MCO; == NiCO3
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h

(a)

(b)

(i)

(iii)

@

(1)

(iii)

()

(i)

(iii)

()

W)

tetrahedral;
109.5°%
XCl, + 2H,0 — X0, + 4HCL,;

X has vacant ‘d’-orbitals;

o bond datively with X;

which can allow the lone pair of Ozt .
ccessible ‘d’-orbitals to

Ln CCls the C — atom does not have a
bond with water molecules;

C-C! bond energy in C-Cls is very short/very strong does not
break easily; small size of carbon atom;

Pb-C/ bond energy weak/long due to large size of Pb atom;
N3 is unreactive;

short triple bonds, high bond energy;
bonds in phosphorus are longer, single and weaker;

Large P atoms with vacant ‘d’-orbitals;
N atoms are small, no vacant ‘d’-orbitals cannot expand its orbit;

Halogens have Vander Waals forces hence dissolve in hexane which
has similar interactions but water has hydrogen bonds.

Chlorine oxides iodine iodide 1ons to iodine.

Stronger van der Waals forces in pentan-3-ol due to
per molecule/larger size/AW; more electrons

Propanol is more acidic/AW;

There are two alkyl groups in pentan-3-ol whi
T ich st
0O-H bond compared to only one in proPa“-l—ol/Avr:.ngth the

add K2Cr207 and H2SO4ug) then heat:
to the product add 2, 4 DNPH:
only pentan-3-ol gives a yellow/orange ppt;
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Cr,02" + -

3(CHCH,CH(OM)CH,CH, |

CHyCH,COCH,CH, + 20 + 2¢7) _j—

3CH,CH,Cl
3bH2CH(OH)CH,cH, + Cr03™ + 8H* — 2Cr** + 7H,0 +

CH;CH;COCHZCH,;
(c) (1) Yellow crystals (of CHI,),
(i)  Oxidation;
(i) 2NaOH + I; —— NaOI + Nal + 2H,0
CH3CH(OH)R + NaOl — CH,COR + Nal + H,0
CH;3;COR + 3NaOl — CI;COR + 3NaOH
CI3COR + NaOH —— CHI, + RCOONa
6NaOH+4I, + CH;CH(OH)R —— CHI; + RCOONa + SNal + 5H,0

(d) (i) KCN, in ethanol, reflux;

@ @
H H H i
S R R
| | H
L1 H H-C-H
|
H

(i)  3-methylpent-1-enc:

(iii)
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H,C
CH

C
. /I CH,CH,
H,C=HC

N

CH, CH=CH,

mirror

) ) L. Nucleophilic substitution; KOH/NaOHag), reflux;

2. Elimination; ethanol in NaOH/KOH, reflux;

(i)

S i

|
H}C —_ (I:— CHJ——>HJC—CI,‘—-CH3+ tBr
CH, CH,
sOH"
CH
| 3/} CH,,
SN, H,C— € Br—s H,C—C—C 1br
CHJ CH3
sOH" sOH"
s
~e——>H,C — € —CH, +3Br
OH

(iii) Reaction 1: acting as a nucleophile
Reaction II: acting as a base

© (1) oxidation;
(ii) H3CC(CH3)O

197
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i

(a)

(®)

(©)

(d)

(i) €O,/ H,0

Q) concHNQ
3, concH,S
and 50°C<T< 602°((:)-‘

(1) Reduction;

(1) Reactivity decreases in the order;

NH, NO
GloN0}

!one pair.of qlectrons on the N atom in NH; partially overlaps/delocalises
into the ring increasing the charge density;

the electronegative oxygen atoms in nitrobenzene withdraw electrons

from ring reducing the charge density;

The more the chlorine atoms, the stronger the acid;
due to the electron withdrawing effect/ negative inductive effect of C/;

(which stabilises the anion/RCO; OR which spreads the negative charge
more OR which weakens the O-H bond OR which facilitates the H”

donation OR which makes the equilibrium

RCO,H = RCO3 lie further to the right)
(1) electrophilic substitution;

(i) UV light

cocl  CH,Cl Cf
CH,

Ease of hydrolysis decreases in the shown order;

§ + carbon atom bonded to two highly

ighl
has 8 hig"Y = © oms;

Y el ectroncga[ive a
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Z has one electron withdrawing group)
: on the Cl atom delocalis;s over
In X, Lone pair of CICCtvrv%'ilzh 0 kes the i bond difficult o

Lhz:&n(z:eg Li:r%d has @ partial double bond character;
reak -

OR  delocalised electrons on the ring repel the OH

(@)  Mn?*is more stable;
has a half filled 3d orbital;

(b) () high charge density on Fe3*, _ . .
polarises the water ligand; thereby liberating H'aq)

(i)  ions have extremely high charge densities;
polarises water ligands; .
compounds dissociates forming oXyanions,

(c) (1) An equilibrium constant showing how a solute which is soluble in two
immiscible solvents distributes itself between them /AW

K, = [X]solvent A
a= {X]solvent B
(i)  Temperature;

(i) 1. Let x be mass of |,

x 100
L w—=4

100 8-x
x=649g;
2. Successive extractions

18t extraction

X 100
Ly —

50 8-x =4

X = 5.33 g;

Second extraction :

[

mass I, remaining (8-533)G

= 267g
199
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(a)

(b)

(©)

(iv)

(i1)

(iii)

(i1)

(1)

(i1)

L N

2y 100
50 " 267-x,

Total mass = 5,33 4 1,78

= Tllg

Comment:

More efficient to use successive small portions of solvent 7.11 g > 6.49 g

SO; dissolves in water vapour forming acid rain;
acid rain corrodes structures;

SO tumns lead based paint to black causing buildings to discolour;
gas reacted with a carbonate;

SOZ + C3C03 —_— CaS03(s) + COZ(g)

SN

Ca0 + SOz — CaS03;
2C3503 + 02 + 4H20 -_ 2Ca504. 4“20;

leachate produced contaminates water bodies;

the CH4 gas produced is toxic, explosive and cause fire outbreaks

enables recovery of useful materials;
minimises material to be disposed;
extract value; ‘ -
recyclable material for reuse; .
:ct;irl.'lec:sclyandﬁll space for final disposal;

reduces pollution;

leaded petrol from exhaust fumes

o ed etrol leaking from vehicles

- headed p

{ least one dimension roughly between 1 and

tio gives the extra chemical reactivity;
: to volume ra
high surface

less of the catalyst is used,
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MIN ATIONS COUNCIL

ZIMBABWE SCHOOL EXA e
General Certificate of Education Ordinary L€
6031/4
. 2 hours 30 minuteg
ou in
Paper 4 Practical Test
NOVEMBER 2019

Detailed Identities of Chemicals Required

The identities of the chemicals with FA code numbers are as follows:

1 FA1 is 59.8 gdm~2 mixture of NaOH(sq) and Na;SO4aq) prepared by dissolving
35.9 g NaOH and 23.9 g Na,S0, in 1000 cm?.

-,
2 FA2is 49 gdm™3 H,S0,

3 FA4isa mi:mg of 0.2 moldm™3 A/(NO3)3 and 0.2 moldm—3 Pb(NOs)2 [mix equal
quantiti&sl e
4 o’ FAS5 is 0.2 moldm 3 NaNOQj3;
5 Sate FAG is 0.2 moldm™3 Na»S0;,
6 FA7 is 0.2 moldm™2 NaNO,,
- FAS8 is 0.2 moldm—2 Na,CO;,
* ’
;
6031/4 N2019
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FAL 1s an aqueous alkalin Ici droxide and
' S Q pes contad & i '
sodium sulphate, Pesticide containing 59.80 g/clm' of sodium hydroxi g

A2 i
FA2 contains 4.90 g/dm" sulphurig acid.

You are required to determine the

pesticide. mass of sodium hydroxide and sodium sulphate n the

(n)  Place between 22.30 cm? and 22 VP EAL 3 .
flask using a buretto. .60 cm® of FAL1 into a 250.00 cm’ volmetric

Q) Record the volumes in Table I1.1.

Table 1. 1

Final burette reading /cm*

Initial burette reading /cm?

Volume of FAl/cm?

(2]
(ii) Dilute the FA1 to the mark with distilled water then label it FA3.

Pipette 25.00 cm? of FA3 into a conical flask
Add 3 drops of phenolphthalein.
Titrate FA3 against FA2 and record the results in Table 1.2.

Repeat the titration as many times as necessary to obtain accurate
results.

Table 1.2

Final burette reading fcm?

Initial burette reading fcm®

Volume of FA2 used/cm?

Best titration (V)

[15]

Summary:

cm?® of FA2. [

25.00 cm® of FA3 required

G031/ N2019
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(b) Calculate the

3 of HzS04 I FA2.

ion i |dm
i concentration in M0
B [AnH:1, $:32,0: 16]

(i)  number of moles of HzS04 in the titré 0

()  Write a balanced chemical equation for the reaction.

(d) Calculate the

()  number of moles of NaOH in the 25.00 cm” of FA3.

(ii)  mass of NaOH in 250.00 cm? of FA3,

(iii)  mass of Na;SOy in the dilute
[Ar:Na:23, S:32,0: 16, H: 1]

6031/4 N2g19

203

btained.

d volume of FAL.

(1]

(1

(1

(1]

[

[21
[Total: 24 mas]
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FA4 15 an aqueous solution containing two cationg and one anion.
1\ - L] . . I
Carry out the tests described in the table 1o identify the ions present in FA4,

] s tests 1
Iu. all the 1.0‘1(‘1, reagents should lye added gradually until no further change occurs,
with shaking after each addition,

Observations should include:

(i)

descriptions of colour changes and precipitates

(i) l:w names of gases evolved and details of the test used to identify
them

You should indicate clear|

writing any deductions
they are based.

y at what stage in the test a change occurs,
you make alongside the observations on which

N.B [No additional or confirmatory tests for ions present should be attempted. |

(a) To a portion of

(b) To a portion of

Y

test observations (10) deductions (5)

FA4, add NaOHgn

until excess

add aluminium foil
and warm gently

FA4, add NH3ag

until excess

603174 N2019
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Test

Observations (10)

(c) To a portion of
FA4, add
Na;CO3aq)

—ee

Deductions (5)

(d) To a portion of
FA4, 2dd Klag)

(e) To a portion of
FA4, add HNO3(g

followed by
AgNO3q)

Summary

Cations in FA4

- ————— __ and

Anion in FA4

_—

603174 N2g 1o

205
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Assessment of Planning Skills

Design and carry out your plan.

FAS, FAG6, FA7 and FA8 are aqueous solutions, which contain NazCOs; NazSO3,
NaNOz and NaNO3 but not necessarily in that order.

You are required to design and carry out experiments to identify the solutions.

(a)  Describe how

(1)  theaqueous solutions can be identified using NaOHuq) and any of the
materials listed below,

aluminum foil

test tube

bumer

test tube holder
aqueous silver nitrate
red litmus paper

(i)  sulphuricacid can be used to further confirm the identities of the
solutions.

(b) Carry out the tests described in (a) and record the observations and identify the
solutions |

6031/4 N2019
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ZIMBABWE SCHOOL EXAMINATIONS COUNCIL,

: 1
General Certificate of Education Advanced Leve

SUGGESTED ANSWERS AND SOLUTIONS

NOVEMBER 2019

CHEMISTRY 6031/4
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(1)

(b)

(c)

(d)

(1)  Dilution of FAY

Correct subtraction

Recorded volume of PA1 in the range 22 35 om”® to 22.55 am’
(all volumes are recorded to 2 decimal places)

Table 1.2

Correct subtraction and not more than | zero stast in 2ll experiments,
At least two titres within 0.10 cm’;

Burette readings recorded to 2 decimal places, ticked
used results and working shown for the average and completing the
summary rounding up or down to 0.05.

" 49 49
(1) 01,500 | %

(i) Tom % ansb(d

H,S04(aq) + ZNaOH@q — Na,S0,(aq) + 2H20( ® wroag s2ie svmbols
(i)  ansb(ii) x 2

Gi) ansd@) X M, (NaOH) X 2;5;:

pliuted FA! volume % 59,8 — ans d(ii)

litmus blue;

(iii) e
____'_’__———'-—_‘-__—-_"—- ¥
TEST | OBSERVATION D EgUCQONS s |
(a) White ppt; soluble in cxce:; ,’;ZH;::M;Z?Z +_/zlm : |
i damp r :
A gas which tumns P NO3 INO;. i

(e) No observable chang€
No observable Change

(b) White ppt;
Insoluble in €xCesS,

| s

(c) White ppt;
| | and effervescences —— |

Pb%*;
| (d) | Yellow ppt:

(APt /Pb¥/Zn**
A!EH-/PbZ&

Pb2*JAD3Y |

Absence of CO¥*, SOs* . NOr
Absence of halide ions / CF, B, T’
Halide ions/; CI~,Br~, 17/
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Summary
Cations in FA4:

Anion in FA4

Al3* and Pb**;
NO3;
ium hydroxide, aluminium foil
@ O - To portions of FAS t0 FAS add sodium hy:
ly. . .
- ;[;?1?::: %vi]nntcl{ produced gas bubbles with pungent smell which tumng
damp red litmus paper blue identifies NaNOs3, and_NaNOz_
- further confirmation is needed for all the four portions
(1) Step 1
- Add Sulphuric acid to those portions that produced pungent smelling
gas which turn red damp litmus blue and observe.
- a portion which produced brown gas confirms presence of NaNOQ,.
- a portion where there was no observable change confirms presence of
NaNOs
Step 2
- add sulphuric acid to other two portions _
- a portion which produced a pungent smelling gas confirms presence
of Na2S0s
- a portion which produced effervescence / odourless gas confirms
presence of Na2CO3
OBSERVATIONS
STEP FAS FAG FA7 FAS
1 -
Add Ne_xOH(uQ, Bubbles; No observable Bubbles; No observable
aluminium foil pungent change oun ent’ o0
and warm gently. | smelling gas ge change
tums damp smelling gas
red litmus tums damp red
blue litmus blue
Add H2SO04ag No Bubbles: :
. observable smelling’ g:sngent Bubbles, effervescence
change brown gas
.
Confirmation NaNO; Na;SO
| Confirmattonl
3 | NaNO, Na:C03
209
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