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ZIMBABWE SCHOOL EXAMINATIONS COUNCIL

General Certificate of Education Advanced Level

CHEMISTRY 60311

PAPER 1 Multiple Choice

NOVEMBER 2018 SESSION 1 hour
Additional materials:

Data booklct

Multiple Choice answer shect

Soft clean craser

Soft pencil (type B or HB is recommended)

\_ 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 wrong answer.

Any rough working should be done in this booklet.

Copyright: Zimbabwe School Examinations council, N2018.

©ZIMSEC N2018
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Section A

The graph sho
shows how : i
ftiiber, a physical property of the clements Na to CI varies with
proton
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Proton number

‘Which property is shown?

electronegativity

first ionisation energy
jonic radius

melting point

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

Which

covalent character of the chlorides
acidity of the oxides

melting point of the elements
stability of the oxidation state (II)

bond is least polar?

H-F
Br-F
ClI-F
F-F
6031/1 N2018
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11

12

13

Lead i i
(IV) oxide reacts with concentrated hydrochloric acid as shown
PbO
2(s) + %EONS - vUnFﬁmv + NINOS + ONNAE
What can be deduceq from this reaction about Pb0,?

Itisa reducing agent.

It G an acidic oxide.

It 1s an amphoteric oxide.
Itis an oxidising agent.

(=Nol--Ndg

‘Which :
source of energy results in the least damage to the environment?

nuclear
solar
biogas
fossil fuel

oWy

- m .
What is the EZy, for the reaction between Co3* and water under acidic conditions?

A - 059V
B +0.59V
C —-1.51V
D +1.66V

Discharging raw sewage into water bodies

pollutes groundwater.

destroys aquatic plants.
increases the amount of oxygen.
increases pH of water.

o=y

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

caw»

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

ammonia
hydrogen chloride
hydrogen fluoride
hydrogen iodide

vawy»

6031/1 N2018
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12 B - 50, is an acidic gas s
- low pH kills microbes
13 D larger halides form longer bands which are weaker
14 A Catalytic role of N 03 in acid rain formation
15 B write the e.c.f of each element
16 B
17 B
18 D
19 B the trilodomethane test
20 B have acid - NH, and — COOH group
21 A diazonium ion decomposes to phenol
22 D
23 c
b A
25 B
26 A draw all possible displayed structured formulae
27 C alcohol; ester; alkene :
28 A J
29 D J
30 A | Carboxyl acid in the organic layer = 10 — 6,5
ipg [somtelorganic _ 5
= &5 [solutelaqueous o
= %:% = :;'55_173 = 034
31 D
32 B -
33 B -
34 B =
35 A Construct an equation for the reaction
7 Y 1, 2, 3 one true consider the mechanism of reaction
37 D Oxidation of an alcohol to a ketone
38 A
39 A
20 A Type of ligand, oxidation state, energy levels determine colour of complex
ions

22
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@) Charge on ion;

radius of ion;

gte”
rir-

comment: Lattice X

i igh
(i)  The greater the charge; the stronger the attractive force and the higher
ii ;

the lattice energy produced;

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

comment: AHyo1 = — AHastice +AHpydration
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,

(i)  MgO — used as lining in furnaces
€O — used in fire extinguishers

(i)  Thermal decomposition decreases down th
Cation size increases;

Decreasing polarising power of cation / he;
more stable

€ group;

nce compound becomes

@) Ww:mu + :NmO»QV - Iw.}hv + _AIMOAA&“

N:mﬂmmu + INmO:G - Wﬂmﬁmu + :NOAG + mONnnvw
(ii) Zmn:& + :~m0+mc - ION@ + Zm:mcammv
@) b(i)  white fumes and red brown fumeg

()  white fumes
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KCN . LiAlHs / NaBH,
(@ CH3CH,CI —  CH;CH,CN ————CH,CH,CH,NH,
ethanol ether
reflux

() Propylamine is more basic than phenylamine,
Benzene ring withdraws electrons from nitrogen/ propyl group pushes
Electrons towards nitrogen increasing electron density.
(©) CH3CH,CH,NH, + H,0 = CH3CH,CH,NH3 + OH™
pH 8-11
@ Q@ ester/ (C=C) alkene/nitrile

(i)  Addition polymerisation

(iii) GUTU HIGH SCHioaT
DEPART. OF SCIENCES
ﬁ Mm n_uz l_ ............
*! H  COOCH,
@ o
|
N—N %lez@
} NO,
A_umn C —CH,CH==CHCH,CH,
HC C—CH,
@)
H
%mn mllom%m”omo:nomu
HC C—_CH,

2

36
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(iii)

om o|IQ&QT|omomwomu
2

H 0 Ollom
CH,
@)
O
> \OENOOOE
CH,
_ /V AVO + CH,CH,COOH
HC
\
CH,
® @ In refrigerators; air conditioning units; solvents in aerosol sprays.

(ii)  Destroys ozone layer

CF,Cly = CF,CLA+-CL
2€10.— cloocl

cloclo - 2cl.+0, -

(@) @) Steam distillation

()  orthonitrophenol and water mixture
Intramolecular E-gnm_am ino

-nitrophenol,
reduces solubility in water;
increases volatility;
Eﬁﬂzo_nnc_wn H-bonding in v-quvroso_,

increases molecular weight;
reduces solubility;

37
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® O Leachate

- w_wow.:m&a formed by water which percolates through decomposing
organic matter; collecting partly decomposing material and ions

G) - Methane — anaerobic decomposition of organic material;
NAGINOVQV - nmﬁnv + nOmﬁmu

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

(©)

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 cm3 of 3.16 gdm~3potassium 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]
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(@)

()

(b)

Section B

! . ion.
Answer one question from this secll

Describe and explain

down
1. how the melting points of Group (II) elements vary
the group, \
2. the trend in the decomposition temperatures of -
Group (II) nitrates. |

Hydrogen sulphide is produced when concentrated sulphuric acid is adde(cil
to solid sodium iodide but sulphur dioxide is Produced when concentrate
sulphuric acid is added to solid sodium bromide.

(1) State, with reasons, thé halide ion that has a greater reducing power.
(ii) Write an equation for the formation of

1. sulphurdioxide% a8 ‘ !
2. hydrogen smﬁhide.v -

(iii) In additionto sulphur‘c;‘lioxide and hydrogen suiphide, another
reduction product is formed in the reactions in (b).

1. Name the reductlon pfoduct. |
2. Deduce a half equatlon for its for;ﬁafion. [9]
| g , R, [Total:15]
Q) Compare the solubilifies of MgO and /CaO‘ 1n Waier.
(i) Explain why Group I(II) metals are suitable for use in fireworks.
i 4]
Explain the
i 1ation in volatj ity By
(i  var ,\lolé,tlhty of Group (V11) elements,
(i) trend in the thermal stabilic:
‘s bilities of Group (VID) hydrides.
LoSalt is a mixture of sodjy : : [6]
odium chloride and potassium chloride s
Describe and explain how the total /
can be Hetined. ¢oncentration of chloride jn LoSalt
[5]

6031/3 N2018 .. : [Total:15]
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(iv)  State the type of reaction that produces the intermediate. (4]
@ @ Describe the bonding in benzene in terms of sigma and pi bonds.

(i)  Outlinc the mechanism for the reaction of benzene with Cly(g)
in the presence of FeCly catalyst.

[6]
[Total:15]
Fig.7.1 shows a reaction pathway of a polymer.
I
—CHZ-:ClIH L
(‘) heat, H, 804/
_ step I
C=0 \ step 1I
| B — > CH,COCI
CH,
Fig.7.1
(@) (i) Draw the structural formula of
1. the monomer from which the polymer was made,
2. L,
3. B.
(ii)  Identify any two functional groups in the monomer.
(iii)  The polymer was reacted with excess sodium hydroxide to form
another polymer.
Draw the repeat unit of the new polymer.
(iv)  Give reagents and conditions for step II.
(9]
(b) Fig.7.2 shows the structure of two organic comppounds, W and Z,
H H
| I
H,N— T—- CcooH HyN— C— COOH
I
CH, CH_OH
2

e 7
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(c)

formula C,HgO gave an orange

. e ‘ und did not
An organic compound 0 DPNH. The o
pitte in the presence 0L .th acidified K,Cr,0
ij's:lt:;szva;le change when with acidi BRaLI2L7
Deduce, with reasons, the

@) fanctional group(s) present in the compound,

d.
(i)  possible structural formula of the compoun .
[Total:15]
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Section D

Answer one question from this section.

(@)  Outline the six steps involved in the production of a genetic fingerprint.

(b) One of the steps in (a) involves the use of a radioactive isotope.
(i) Name the isotope used.
(i)  State one reason why this isotope is chosen.

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

(d)  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
' |
H,N— C — COOH H,N— C — COOH
' ' |
(CH,),— NH, CH,
lysine alanine
H H
| |
H.N —C — COOH H,N —C — COOH
2
I )
CH, COOH CH, NH,
aspartic acid glutamic acid
Fig.9.2

6031/3 N2018

AQ
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10

(a)

(b)

: ) N. (4]
(1) Identify, with reasons, the amino acids K, L, M and

i i i s dat
(") In each case draw the structure ofthe amino amd as it appcax S
11

[4]
this pH. [Total:15]
Modemn 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.
(ii) Explain how Pt/ Rh function as a catalyst.
(iv)  Write an equation for the reaction that occurs in the catalytic
converter. [8]
@) State the origin of sulphur in fossil fuels.
(ii) Write an equation for the formation of sulphur dioxide in thermal
power stations.
(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.
[7]
[Total:15]

6031/3 N2018
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(@ (@)  decreasedown th?m group;
because distance from nuclets - .
shielding of outer electrons by inner electrons;

Jeus to outer electrons increases / increased

(i) groupl;

largest difference between the first and second ionisation €NeIgies,
compare all IEs not just first and second IE

(®) (1) In Berylium the outermost electron is removed from 2s while in Boron
the electron is removed from 2p;

2p electron is at higher energy level

(ii) Bag) = B(ng') +e~ [state symbols)are important and should be

included]
(c) ®
0\
I
2p, 2py 2p,
energy g
28
A
1S
(i)
S - orbital P - orbital
spherical dumb bell shaped

(d) () Fe(OH), ===Fe2+ 4 20H-:

Ksp = [Fe™llonP3

x molPdm=? = [Fe2+ ”
1[ e“*][2Fe2+]2 /4y3
D K — E 3
solubility = (4)

[Fe2+] = G)i mol dm=3
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@ 1 .
) Solubility increases;

F
Oz =regy, + 20Hgq)

e inclne : .
45¢ In temperature shifts the equilibrium to the right;

Solubility decreases; due to common ion effect
C .
ommon ion effect/ Fe(OH),() ==Fe{;\) + 20,

Whe : e ey s
1 Concentration of OH™ ions increases, equilibrium shifts to

the left;

+ =
2 @ @) (02 +4+H + 4e” =2H,0 + 1,23V
2H* +28 ==H, 0,00V

Overall: 0, + 2H, —— 2H,0;

(i) E® = E® reduction — E® oxidation

=+1,23 - 0,00
=+1,23 V; avoid omitting (+) sign
(b) 1. - less pollution/no carbon dioxide produced/water is the only
product

- more efficient
- less dependence on fossil fuels which are non-renewable

(2]
2. - high cost of manufacturing
- take up more space
- hydrogen is difficult to store/transport
(c) @) - change in size of electrodes; anode becomes smaller cathode gets

bigger;
sludge at bottom of beaker;
change in colour of electrolyte;

the colour does not change because copper ions consumed are

replaced on the opposite electrode

i Q = It
1,90 x 50 X 60
= 5700C;
m(Cu) deposited = 71,97 — 70,14

= 1,83 g;
118
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(b)

Boiling points of organic compo
from 3 °C to 48 °C.

Deduce, with reasons, the displayed stru
that boils at 3 °C.

reasons

unds of molecul

C

ar formula C3HgN mnge

tural formula of the compound
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[Total: 10]




(@  Name any two forms of isomerism sho
molecular formula C3Hg0.

1A

wn by an organic compound of

2

[2]
(b)

Fig. 5.1 shows the structure of two organic compounds, X and Y.

Fig. 5.1

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

31
(©)  Fig. 5.2 shows how compound Z can be synthesised.
step 1 5
CH,CH,CHO — > L
step3 5, Cp,CH,COCH(CH3 )2
Z
step 2 M
CH,COCH, ———>
Fig. 5.2
(i) Identify compounds L and M.
L
(2]
M

6031/2N2019
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(ii) Complete Table 5.1 by stating the type of reaction, reagents
and conditions used for step 3.

Table 5.1

type of reaction reagent(s) condition(s)

[3]
[Total:10]

6031/ N2019
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Give one example of

@ O

L. Organic nanoparticles,

2 inorganic nanoparticles.

(ii) Explai_n the application of nanotechnology in the control of water
pollution.

\ [5]

(b) 1) Describe and explain observations made when aqueous ammonia
is added to [CuCl,]?~ until in excess.

2+ ﬁ-om
(ii)  Write an equation for the formation of [Cu(NH3)4]

[CU(HZ 0)6] 2+ .
[5]
[Totalzloj :
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