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A student welghs out a fixed mass of copper and sulfur separately She heals the copper
and sulfur together in a closed container to produce copper(ll) sulfide ARer the reaction Is
complete, the unreacted sulfur Is removed (all the copper has reacted) and the copper{ll)
sulfide formed Is welghed The table shows the results of the investigation

Mass of copper bafore reaction xa -
Mass of sulfur before reaction ¥g
Mass of copper(ll) sulfide formed zg
Mass of unreacted sulfur pg

What Is the value of p In terms of x, y and z?

-y
y+z-X
y-z
X+y-z

Samples of Chye Sim and Kallan vepgetables wero tested to determine if the polsonous
Insacticides A, B and C were present in them. The dlagram below shows the results of
the tests

0 o]
O 4
O o O 4
O O
(8] o} O
O 0 +
0 o 7
o o o— O O
Insecticide A Insecliclde B Insecticida C Chye Sim  Kalfan

Which of the following statements Is true based on the chromatogram above?

Only Chye Stm contalns at least one of the insecticides, A,Band C

Only Kailan contains at least ons of the insecticldes, A, Band C.

Both Chye Sfmand Kalfan contaln atleast one of the insecticides A, B and C
Both Chye Sim and Kat/an do not contaln any of the Insecticides A, Band C

£0¢



3 The following apparatus was used {o separate 2 miscible liquids § (boillng point 60°C)
and T {bolling point 80°C)

What Is tha graph obtainad when the volume of distillate s plotted against temperature?

Volume of A\ Volumeof A

digtillate (em”) distillate (er”)

> >
Temparatun (C) Temparatura (*C)
A B
Velumeof A velmaef A
disifllate {cm) d:stilata {cm’)

Temperatra C) v Temperature ("C)

‘Jn
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4 Study the fqllowing statements In a student’s notebook
I In a solid, the particles are stationary and held In fixed positions due to strong forces
of attraction
II When a sofid is heated, the particles expand and becoms larger.
Il Atthe melting point, the particles are abls to slide and roll over one ancther
[V When the boiling pomt is reached, evaporatin and bolling start to take place and
the gas is formed
Which of the above statementi(s) is(are) true?
A lllonly
B !andll only
c I, Il and lil enly
D LI Wand IV
5 In gold jewellery, the metal gold s usually mixed with copper and sitver Which of the
following changes in physical properiles doss not happen when the alloy Is formed?
A Denslty decreases
B Hardness Increases
€ Colour changes
D Malieabllity Increases
6 A major component of bricks Is a compound conslsting of elements K and L chemically
combined togather
l. Element L.
Element K
What are elements Kand L?
Element K Element L
A Carbon Silicon
B Silicon Carbon
c Oxygen Sllicon
D Silicon Oxygen




N

7 The atomlc number of beryllium is 4
What Is the elecironic configuration of the beryllium lon?

B B N

oom>»
o~ A
[
L]

8 A student uses the following apparatus to carry out a senes of experiments to compare
the rate of diffusion betwsen dfferent gases K, L, Mand N

baaker Gag A
porous pot
GasB
watar level Y
water

The table below summarises the observatons made

Experiment | Gas A GasB o;;t?rr;?;lﬁt ';s
] K L Water level Y nses
2 M N Water level Y falls
3 L N Water level Y rises

Which of the following correctly lists the gasos In order of increasing relative molecular
mass?

A K LMN

B KLNM

C M,N,LLK

0 MLNK

9 4 g of hydrogen is mixed with 16 g of oxygen and the mixture Is ignited. Which of the

following correctly describes the mixture at the end of tha reaction?
Mass of Hydrogen Left | Mass of Oxygaen Left Mass of Water Formed

A 0g 0g 209

B 0g 8g 12g

Cc 2g 8g 20g

D 2g 0g 18¢g




10 The percentage composition by mass of a compound containing carbon, fluorine and
chlorine Is as follows

Carbon 18 05% Fluorine 2850%  Chlorne 53 45%
= "Which of the following could be themmletular formula of this compound?

A CFCl
B CF.Cl;
C C;FClp
D GF.Cl

11 Which one of the samples contains the most atoms?

A 18mol of CO;
B 05molof CH;
C 30mol of He

D 10mole of SO,

12 A sample of 2,50 g fertilizer was analysed for its suifate content After a series of
procedures, 2 33 grams of barium sulfate were precipltated from the fertilisar What Is
the parcentage composition by mass of sulfate In the fertilisar?

A 384%
B 412%
C 616%
D 932%

13 Threa electrochemical cells are set up using coppar metal and threa unknown metals, U,
V and W as electrodes, Immaersed In dilute sulfuric acid of the same concentration
The veltage produced in each cell Is glven in tha table balow

Cell Metals used Voltage
1 Copperand U 045
2 Copper and V 111
3 Copper and W 27

Which of the following correctly list the metals U, V and W In the order of Increasing
easa of oxidation?

u, v, Copper, W
W, V, Copper, U
Copper, U, V, W
Copper, W, V, U

oom>»
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What happens to the positive fons at the cathoda during electrolysis?

Nothing happens to the ions

The fons losa electrons to form positive lons

The ions lose electrons to form neutral atoms
The lons gain electrons fo form neutral atoms =

Concentrated aqueous potassium chiorde Is electrolysed using carbon electrodes
What happens to the electrolyte?

1t becomes more acidic.

It becomes more alkaline

It bacomes more diiute

It becomes more concentrated

Which of the following corractly descnbes what takes place in a hydrogen-oxygen fuel

cell?

Hydrogen lons are reduced at the positive electroda to form hydrogen
Hydrogen lons are oxidized at the positiva electrode fo form hydrogen
Hydrogen gas Is reduced at the negative electrede fo form water
Hydrogen gas Is oxidized at the negative electrode to form walter

Which of the following statements Is true for an endothermic reaction?

Energy Is absorbed from the surroundings and temperature increases
Energy |s released to the surroundings and the temperature increases
Energy Is absorbed from the surroundings and temperature decreases
Energy Is refeased to the sumroundings and temperature decreases

The equation for the reaction between magnesium and hydrochloric acid Is given below

Mg(s) + 2HCl{aq) — MgClfaq) + Hal(g) AH = negaflve
Which statement about this reaction Is [ncomrect?

The products possess less energy than the reactants

The bonds of the reactants are stronger than the bonds of the products

The tolal energy change in bond formation is more than that in bond brealang
The magnesium has been oxidised,

306




8

19 Which of the following graphs represents how the rate of reaction varles with time when
an axcess of zInc reacts with dilute hydrochloric acid?

A Rate c Rals
o Time 0 Time
B Rate D Rate
&
p———" T 0 Tima

20 Which of the following is the strongest reducing agent?

A chlorine gas
B chloride ton
C bromine gas
D bromide fon

21 In which reaction is the underlined substance not reduced?

A KBIO; + 5KBr + BHNOs — 6KNQ, + 3Br; + 3H,0
B 3CH;OH + 4MnOy — 3HCOOH + 4MnO;

€ AgCOy + 2NaOH — Ag0 + Na;COs + H,O

D PbO; + 4HCl - PbClh + Clz + 2H0

22 A sample of ar polluted with sulfur dioxide was passed through aqueous potassium
jodide and acidified aqueous potassium permanganate Which paw of colour changes
are both comect?

Aqueous potassium jodlde Acldified agueous potassium permanganate
A No change Purple to colourless
B Colourless to brown Colourless to purple
c No change Colourless to purple
D Brown to colourless Pumple to colourless




23 What is the lonic equatton for the reaction that occurs when propanoic acid, C;H;COOH,
and potassium hydroxide solutions are mixed?

A H+0H 5 H0

8 H'+KOH —» K'+H,0

C C:HsGOOH + KOH -5 CylH;CO0K-+H,0 -
D GCH:COO0+ K — CH;COOK

24 Which of the following are uses of sulfurle acld?

I Making fertilizers

Il Sterilising water

Il Making defergents
IV Used In car batterios

A land Il only

B lland lil only
C |, llland IV only
D L I,lland IV

25 Tha sulfate of element F is green Which other propertles Is element F llkely to have?

density melting polnt
A high fhilgh
B high low
[+ low low
D low high

26 The positions of four elements In the Perlodic Table are shown Which element Is most
likely to form an amphoteric oxide?

L]

A +
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27 Which statements explaln why aluminium is preferred to iron for making drink cans?

I Aluminium fs lighter than iron
Il Aluminlum corrodes less easlly than iron
Iil Aluminium is a better conductor of heat than iron

A landllonly

B land lllonly

C Hand !l only

D 1,1l and Il only

28 Which of the following axplains why recycling ensures that metals will be avallable In the

future?

Dumping of metals in landfill sites Is unsightly

Recycling avoids the environmental damags caused by mining for metals
Recycling costs lass than oblaining metals from their ores

There are only imited amounts of metals in the Earth's surface

oowp

28 Which reaction produces most of the carbon monoxids tsed Lo extract iron In the blast
fumace?

Buming coke in alr

Reacting coke with carbon dloxide
Reacting lron{li!) oxide with coke
Decomposition of lmestona

ooOwW>

30 Metal U displaces metal V from an aqueous solution of the nitrate of V
Metal W reacts with cold water to give hydrogen, but metal U gives hydrogen only when
reacted with steam
Matal U can be extracted from its oxide by reaction with carbon but not with hydrogen
What could elements U, V and W ba?

u V' w
A Magnesium Lead Sodlum
B Zinc Copper Calclum
c Iron Silver Calclum
D Copper fron Magnesium

[

powered car by its catalytic convertor?

Carbon dloxide
Carbon monoxide
Nitrogen dloxida
Hydrozarbons

oOm>

{1 Which of the following gases cannot be removed from the exhaust gases of a petrol

n¢
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The table below gives the relative concentrations of polluting gases In the air In four
different industrialised citlos In which city, A, B, C or D, are limestone bulldings most
threatened by pollution?

sulfur dloxide nitrogen dioxide ozone
A 17 46 23
B ord 33 30
c a8 40 11
D 45 14 21
33 Which of the following is NOT a problem assoclated with plastics?

A
B
¢
D

Burning plastics gives off toxlc gases

Disposal of plastics by burying can cause shortage of landfill sites

Plastics made from plants are blodegradable.

Manufacture of plastes leads to exhaustion of non-renswabla anergy resources

34 What processfreaction Is occurring when ethene and octane are obtalned from decans,

oqQm»

[

oOope

[1]

oomp»

CroHn?

Cracking
Polymerisation
Fraetional Distillation
Combustion

Nonane Is an alkane present in petrol. What are the products formed when nonzne s
completely bumt in alr?

carbon dloxide and hydrogen

carbon monoxide and water

carbon dloxide and water

carbon dioxlde, carbon monoxide and water

Which of the following compounds can fum orange acidified potassium dichromate(\V1)
green?

CHiCH,
CH,CH,0H
CHyCCOH
CHyCOOCH;
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37 One possible structure of CHsBra Is

&z

T—¢I—T
T— (5
H—O—T

Which of the following are Isomers of thie organic compound?

i
lel..H
H||4||H
Hllwtxn
H——u

|

= +]

i
Hllwlln
Hllwllﬂ
mln_vlm
m—0—1

I

m

le_ulB
g_ov—m
—0—

m—0—in

A land Vonly

B [land Il only
C I, VandVonly
D |, VandVonly




13

38 What is the molecular formula of the ester formed when propanol Is reacted with
butanole acid?

A C:HCO,ChH,
B CiHyCOCsH; -
C GH;COCH,
D CH,CO,C:H,;

39 A polymer has the following structure

H HHH
| ]
- C—C-C~-C-
| 1] |
CHH H CH;
! I
CHs CH,
Its monomer Is
A propene
B butena
C prapane
D butane

40 The diagram shows a repeat unit of a polymer
Which of the followlng statements about the polymer and the monomers it is made from
isfare true?

9 o)
] Il
~—Cr~{CHy )G~ NH~(CHy)~ NH~

| The polymer is made from the jolning of many unsaturated monomers

Il One of its monomers can react with sodium hydroxide

Il The polymer is a polyester

iV If the total mass of the monomers reacted together to form the polymer Is 1000kg,
the maximum mass of polymer formed will also be 1000kg

Al only

B landlll only

€ lland WV only
D il Ill and IV only
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Section A

Answer all questions in this section in the spaces provided,
The total mark for this section is 50.

A1 Four of the gases found in air are nitrogen, oxygen, argon and carbon dioxide

(@) Draw straight lines which correctly match the gases and the descriptions shoy\'rlr'n .

on the right.

Gases Description

nitrogen }
axygen }
| argon }
| carbon dloxlde}w ) +

relative mass=32

relative mass=40

. F s < i3

0O
®

relative mass=28

e A

(b) Study the 6 statements below. Put a tick (v) in the box if the statement is true.

Aur is a mixture.

All gases in ar are elements.

The components in air are only made up of non-metals.
There are weak attractons between the molecules in air.
The gases in air have high melting and boiling points.

Liquid air does not have a fixed bolling point.

L + - - - -
L a 4 - *

Examiner'’s
Use

1

)

o

[2]
[Total: 4]
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Use

A2 The diagram below shows the main parts of an eleciric motor.

Graphite contact

Copper ring

Graphite contacts are used to conduct electricity to the copper ring. When electricity
passes through the wires, the copper ring rotates rapidly, turning the motor which 1s
connected to the dnll bit. The ring does not get stuck or become wom out.

(a) Explain, in terms of structure and bonding, why copper and graphite are able to
conduct electricity.

-

() copper

2]
(n) graphite

(b) Explain why the copper ring does not become wom out easily though it is in
constant contact with the graphite during rotation.

[
[Total: 8]
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A3 A student carries out some tests on an unknown solution P which is known to contain 2
, metallic cations and 1 amion  She recorded her observatons and deductions in the table
| shown below.
|
ﬁxgt Procedure - Observations Deductions
' 1a | Toa solution of P, add White ppt formed PV, Zn™, Ca” or Fe'"

! sodium hydroxide solution. ~ could be present
1 -
i 1b | Add excess sodium Ppt decreased by Ca** 15 present
'+ | hydroxide solution lnto the | approximately half
| test tube ‘ Remang ppt 15 msoluble
(- in excess soduwmm hydroxide
. 2 | Add Devarda's alloy to the | Ges evolved turns moist red | Cl s present

mixture in expt 1b. Warm | litmus blue
. the mixture
"'3a [ Tonew sample of solution | White ppt formed AP, Pb™ or Zn"" could be

' | P add aqueous ammonia. present
3b. | Add excess‘aqueous s Wiatepp: insoluble.n . APt aer’* cauld bezi ..
ammonia solution into the - | excess aqueows ammonia present v ri
test tube.
" N, _',',x_w“r_~i e E R - ' . i - Ca, :‘:-n‘l..u
(a) The student made 3 mlstakes in her deductions In the table.below, state the
expenment number in which the nustakes were made. Bnefly explaln your
. answer. sy
Expt .
No. Explanation

‘Mistake 1
Mistake 2
Mistake 3

i3]

{b) Descnbe a simple test to differentiate between alumimum ions (AI**) and lead(!l)
ions (Pb%").

For
Examners
Use
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A4 The rate of reaction between hydrochloric acid and excess marble chips (calcium

carbonate) was investigated at a temperature of 40°C using the apparatus shown in the
diagram below.

Cotton wool

Marble chips

Top-pan balance

The mass of the flask and contents was measured every half minute for ten minutes.
The data obtained was plotted on a graph shown in the grid below.

103.01
¥

102.5

- 102.0

p. 4

101.5

Mass of
flask and 101.0

confents
in grams 100.5 %

100.0

99.5

99.0 N MO8 YT,

P
T
P

08.5 - -
0 1 2 3 4 5 6 7T 8 9 10 11
Time 1 minutes

{a) Complete the graph by drawing a line of best fit. []

(b} Explain why the mass of the flask and contents decreased with time.

- M
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(e)

State the time taken for the reaction to complete.

- (1]
A student repeated the expenment but forgot to place the cotton wool at the neck

of the conical flask. State how his results would be different and explain your
answer.

« [2]

Given that 40 cm® of hydrochloric acid were used in the reaction, calculate the
concentration of this acid in mol/dm?®.

31

Another student repeated the first experiment at a temperature of 50°C. All other
variables were kept the same.

Y]

(g)

On the same grid on page 5, draw the graph she can expect to obtain for this
expenment. Label this graph T. 1

Explain, in terms of the collision theory, how an increase in temperature affects the
rate of reaction.

B3]
[Total: 12]

For
Examiner's
Use




A5 One method of manufacturing hydrogen is to pass methane and steam over heated
nickel catalyst, a process called steam reforming.

CHs{g) + H:O(g) — CO(g) + 3H,(g)

(a) Using the bondenergies listed in the table below, calculate the enthalpy change

(AH) of this reaction.
Bond Bond energy (kJ/mol)
H-H 436
C—-H 410
O-H 460
c-C 350
C=0 1046

B3]

(b) Using your answer fo part (a), draw the energy profile diagram using the axes
given below, showing the activation energy and the enthalpy change clearly.

A

4

3]

317
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8 For
Examiner’s
Use

(c) State whether this 1s an endothermic or exothermic reaction. Explain your answer
in terms of bond breaking and bond forming.

{2
[Total: 8]




A6 The diagram below shows a food label describing the nutritional content of a packet of
crackers.

Nutrition Facts
-- - Serving Size &Crackers (16g), . .
Servings Per Contaifiet - About 14
AnigiotPerSemving? - 2
Calories 80 - Calones fom Fat3s.
o on Dally Valaas
ToHl Farde o

]

5

Cholesterotovg 0%

WL

Soditm 50mg 6%

Total Carhohydrate 105 3%:

From the food label, it can be seen that the cracker contains both saturated and
unsaturated fat.

(@) Descnbe a simple chemical test to differentiate between saturated fat and

unsaturated fat.
{2]
(b) Describe the main difference in structure between monounsaturated fat and
polyunsaturated faf,

Saturated fats are linked to heart problems. In order to be able to claim that their
crackers are healthy, the manufacturer decides to use a vegetable ol which has a higher
unsaturated fat content. In a test fo determine what kind of vegetable oil is healthier, a
laboratory investigafion was camiedout.” ~ o ”

20 cm® of different vegetable oils were fitrated with bromine solution of concentration
, 0.50 mol/dm®. The results are shown in the table on page 10.

For
Exammer's
Use
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Examuner's
Use

Vo Bromme solution

Ld - -—-— "

Conical flask
Vegetable oil
vegettioon | itmurts | st | Volume o broming
Palm 0.2 137
Peanut 0.2 126
Soya 0:1 " 14;.4
Sunflower 0.5 18.9
q(c) C;mplete the table above, R 1|
- (dy Whst tolour charige i the conical flask would be observed at the'end point of the
* bitration? o
FIOM .« oo cvvvoree e vere eene 80 e e o M
(e) Which is the healthiest vegetable oil to use to manufacture the crackers? Explain
your answer.
. Healthiest vegetable ait « .............
REAsON. . coves vr vir e vr v e e

. 2] -

(N  Unsaturated vegetable oils can be hardened to make margarine. Describe how this
process is carried out.

(2
[Total: 9]
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A7 The diagram below shows the structure of an ester molecule M.

CH;
H20= C
- - C=0 -
O/

\CHg

{a) Circle clearly on the above diagram the group of atoms which makes this molecule
an ester. (11

When M is reacted with water under reflux in the presence of a catalyst, an alcoho! and
a carboxylic acid are formed.

{b) Draw the structures of the 2 products formed.

Product 1 Product 2

(2]
When M undergoes polymerization, a polymer called Perspex is formed.
(c) What type of polymer is Perspex? Give a reason for your answer.
Type of polymer: ... . ......
Reason : .
(2]
(d) Draw the structure of Perspex, showing two re:peat units.
1 ) ’_‘ L )
(1

[Total: 6]
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Section B
Answer all three questions in this section.

The last question is in the form of an ether/for and only one of the alternatives should be attempted.

B8 The Haber process, also called the Haber-Bosch process, 1s an artificial nitrogen
fixation process and is the mamn industnal procedure for the produchon
of ammonia today. It converts atmosphenc nitrogen fo ammonia by reacting it with
hydregen Named after its inventors, German chemists Fritz Haber and Carl Bosch, who
developed- it in the first half of the twentieth century, tie Haber process provided
Germany with a source of ammonia for the production of explosives during World Waril.
Today, the ammonia is mainly used to produce fertilisers,

. .
The diagram below shows how a modern ammonia manufacturing plant looks hke.
Nitrogen and hydrogen

Rt

AT
T e

Unreacted mtrogen
and hydrogen

R

s
o i

Cooling
chamber

A e

The mixture of ammonia,

Compression and heating nitrogen and hydrogen
chamber from the reactor is cooled.
Ammonia liquefies and

Ammonia separates from the mixture.

The yield of ammonia can vary, depending on the femperature and pressure. The table
below shows the percentage yield under different conditions.

14.7 3 9 0.2
91.7 63.6 27.4 8.7 29 -
94.5 74.0 395 15.3 56 1.1
96.7 81.7 52.5 252 10.6 2.2

98.4 89.0 66.7 38.8 18.3 -
99.4 94.6 79.7 654 31.8 -
- 98.3 92.6 79.8 57.5 129




(@)

(b)

(c)

@

(e)

®

13

Whte the equation (including state symbols) for the reaction between nitrogen and
hydrogen in the Haber Process.

{1
State the main source of nitrogen and tfe process by which it 1s obtained.

cher + rees e see sne e aen eeee e e e e 1
Suggest why air is not used in the Haber process although 78% of air is nitrogen.

(]

The reactant gases are passed through a substance in the reactor. Name this
substance and state its function.

Substance: ... Lo i e e e e s eeen en eeeene =]
Funchon:. ... .t i e e e e e eeerereenene . []

From the information in the table, describe how temperature and pressure affects
the yield of ammonia

[2]
A particular ammonia plant uses a temperature of 400°C and pressure of 200 atm.

Using the information in the table, calculate the mass of ammonia formed when
210 tonnes of nitrogen are reacted.

2]
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(g) The gases that leave the reactor stil contain nitrogen One reason for this 1s that
mitrogen is a relatively inert gas. Explain this property of nitrogen in terms,of its

bonding.

(h} The boiling points of nitrogen, hydrogen and ammonia are as follows :

Gas Boiling point
nifrogen -196°C
hydrogen -253°C
. ‘é}&‘r}}éma .33°C

@]

Suggest a suitable temperature that the cooling chamber must have to be able to

function effectively.

Temperature of cooling chamber: .. ..

[l
{Total; 12]
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The vertical columns in the Periodic Table are called Groups.

(8) ULithium is the first element in Group L.
Describe what you will observe when a piece of Iithium is put into water.

-
-— -
a wa

2

(b) Fluonne is the first element in Group ViI.

Describe and explain what you will observe when fluorine is bubbied in aqueous
sodium 1odide,

------

{c) Lithwum reacts with fluorine to form lithium fluoride which melts at 845°C.

()  Draw the ‘dot and cross’ diagram to show the bonding in lithium fluoride.

i2]

325
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(1)  Explain why lithium fluoride has a high melting point

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

.. 2]
[Total* 8]




17

EITHER

B10 A student camed out the electrolysis of two equal volumes of silver nitrate solutions of
the same concentration using platinum electrodes as shown in the diagram below.

~ammeter fo measure turrent

platinum electrode

-— -

platinum electrode,

aqueous silver nitrate

In Experiment 1, a current of 10 ampere was used and the mass of one of the
electrodes was weighed every 5 minutes to determine the mass of the silver deposited.
This was done for 60 minutes. The resuilts in the following fable are plotted on the grid
on page 18.

Time {min) 0 5 10 15 | 20 | 25 | 30 | 35 | 40 | 45 | 50

Mass.of silver
deposited (g)

0 10.30)|060)0.90(1.20(1.50(1.80|2.10 | 2.40 |-2.80 { 2.80

in Experiment 2, the student repeated the procedure using the same volume of aqueous
sifver nitrate solution but he increased the current to 1.5 amperes instead The resulis
are shown in the following table.

Time(min) | 0 | 6 |10 | 15 | 20 | 25 | 30 | 35 | 40 | 45 | 50

Mass of siiver
deposited (g)

0 |045{090(1.35{1.80[225 {270 ? -}280 280|280

(@) Name the electrode that was weighed in the experiment. Write the equation for the
reaction which fakes place at this electrode

Electrode: . .... .....

Bquation. ... il e s e e e e (2]

(b) Plot the graph of mass of silver deposited aganst ttme for Experiment 2 on the
same grid on page 18. Label the graph “Experiment 2° clearly. )

327
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Mass of siver
deposited (g)

UL BN

1% §
|

(1]

() Determine the mass of siver deposited after 35 minutes for the second
expenment

(1l

{(d) State two conclusions from the results of the experiments.

(2]




dndrer. -

(e)

19

State a change in the electrolyte at the end of the electrolysis of the two silver

nitrate solutions.

(11

If the electrolyte were replaced by copper(ll) stifate solution and the same current
of 1 ampere was passed through, calculate the mass of copper deposited at the

end of 40 minutes.

[31
[Total: 10]

— -
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OR

B10 The diagram below shows an experimental set-up of a simple cell and an electrolytic
cell Both electrodes X and Y are made of graphite. The switch is then closed and

reactions take place in both cells

TubeX TubeY

Aqueous
sodium sulfate

- E—>
| Electrode X Electrode Y

Cell 1

(a) Which is the simple cell? Explain your answer.

Simple Cell: Cell.. ... ..

Explanation: . ... ...

Aqueous sodium nitrate

Cell 2

!

[l

(b) Wrte the lonic equations for the reactions which take place at the electrodes of

Cell 1.
Electrode X :

Electrode Y & viveveeer v o veeane ween

- 1]
(1]




(©)
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Complete the diagram below to show the new levels of the aqueous sodium sulfate
solution after the switch I1s closed for a while and hence the relative volumes of
gases collected in tube X and tube Y. Label clearly the gases collected In each

tube

Aqueous
sodium sulfate

| Tubex Tu

>

;
b
-

Cell 1

.{ . Silver

]

Aqueous sodium nitrate

Cell 2

(2]

- %

(d) FElectrode X is then replaced by a copper rod. State an observation and explain

(@

your answer.

Observation: .. . ...,

Explanation: ..... ... ..... ...

[1i

f1]

State and explain an observation that can be made in Celt 2 during the experiment.

Observation: ......... .... ...

Expianation:........ .......

Ml

[
[Total: 10]
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Answers for SCGS Preliminary Examination Chemistry P1 2015

1-5 D D b A b

6-10 c A B D c

11-15 A A c D B

16-20 D C B c D
21-25 c A A c A
26-30 C A b B B

3135 A c C A C

3640 B A B B A
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Sectlon A

Answer all questions In this section in the spaces provided
The total mark for this section is 50

A1 Four c;f the gases found In the air ara nitrogen, oxygen, argon and carbon dioxide

(a) Draw siraight lines which correctly match the gases and the descnptions shown

on the right.
Gases Description
1 correct ~0m
2 comect— 4m nltrogen » OO relalive mass= 32
3 correct—1m
4 correct — 2m

3 ® relative mass=40

y OO retative mass=44

@B relative mase~28

[

N

{b) Study the 6 statements below Put a tick (v) In the box if the statement is true

Airis a mixture.

All gases In alr are elements,

The components In alr are only made up of non-metals
‘There are woak attractions between the melacules In air
The gases |n air have high meiting and beiling points

Liquid alr does not have a fixed boiling point.

If 4 ticks or less, Ignore wrong ticks
1 comect~0m
2 comect=1m
3 comect— Tm
4 comect—2m
If 5 ticks or more, 1m

NERNNEE

[
[Total 4]

=

p
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A2 The dlagram below shows the maln parts of an electric motor

Graphite contact

Copperring

Graphite contact

Graphite contacts are used to conduct electricity to the copper ring  When elechicity
passes through the wires, the capper ring rofates rapldly, tuming tha motor which is

connected to the drill bit, Tha ing does not get stuck or bacome wom cut

(s) Explain, In terms of structure and bonding, why copper and graphite are abla to

conduct efectricity

{ai) NOT Acceptad,
Copper [s () copper

surounded bya | CGUtErValBnEs alsctions of copper atoms are deldcalized, 1m

sea of electrons;

Copper has
charged particles, Electrons are mobila and able to move freely within metal lattica 1m
Protons n a sea of ¥
electrons. ° T T - T

(i} grephite

ence elactron {féhi 6&ch EEHEH &l6r are not usad fo ley
bonding with other atoms: 1m
these defbealizdd 5 freely along the hexagonal layers 1m
. . . .. 2]

®)

Explaln why tha copper ring does not become wom out easily though It is In
constant contact with the graphite duting rofation.

Graphite Is soft and slippery; 1m
vary fittle friction between the copper ring and graphite contacts, 1m

Elactrons bonded to each other; One carbon bonded

Graphite Is soft (no mention of

(all} NOT Accepted . 2
Graphlte has 3 valence out of 4 valenca electrons
Involved In bonding (per atom not mentloned) ; {b) NOT Accepled [Total: 6]

To 3 electrons , 3 out of 4 carbon atoms bonded,
aaving one free to conduct elecicity ; 3 out of 4
é'arenoe elactrons bonded together , Van der waals
*\'lomes between layers so there ere frae elactrons

hatiman tham ¢ Elanstrano mava hahosan lovwore

slippery}, Copper Is hard ;
Copper [ayers cannot slide




4 For
Examiner's
Use

A3 A student carries out some tests on an unknown solution P which Is known to contain 2
metallic catlons and 1 anfon  She recorded her observations and deductions in the tablo
shown below.

. EJ:‘ Procedure Cbservations Deductions _ _| .

1a | Toa solution of P, add White ppt formed PV, Zn", Ca” or Fe
saodium hydroxide solution could be present

1b | Add excess sodium Pptdecreased by Ca’ is present
hydroxide solution Into the | gpproximately half
test tube Remaining ppt ix insoluble

In excess sodiunt hydroxide
2 | Add Devarda's alloy to the | Gas evolved turns mofst red | CI 1z present

mixiure in expt 1b Warm | Hemus biue
the modure.

3a | Tonew sample of solution | Phite ppt formed A", PE or Zn"" could be
P, add agueous ammonia present

3b | Add excess aquecus White ppt insoluble in Al or PE** could be
ammonla solution into the | excers aqueous ammonie | present
test tube

(a) The student made 3 mistakes In her deductlons
experiment number In which the mistakes wera

answer

In the table below, stata the
made Brlefly explain your

Expt
No.

Explanation

Mistake 1 1a

Fo® lons cannot he present as ¢ forms green opt, 1m

Mistake 2 1a

Atumintum lon (A™) should also be a possible fon present as it

forms white ppt with aqueous sodium hydroxide ‘1m

Mistake 3 2

Nitrate lop (NO3) should be present, not chloride 1m

B

(b) Describe a simple test to differentiate between aluminium fons (A**) and lead(Il)

lons {Pb*")

Add agueous potassium lodide, 1m, only lead{ll) Tons will give yellow pot 1m

OR Add any solution contalning chloride

sujiate

only lead({|l} lons wif! give white ppt Tm

s_fexcept of baru 1m,

a) Mistake 3 - NOT Accepted

CI" turns blue litmus red, then bleaches If;

Gas evolved Is not chionne {Chlorine gasis
ga-l Al

a)accept Expt1b

HaOOfy

Gas [s NH," which tums red itmus blue ,
lon should be NH,*, NHy, NOy*

barium chloride solution

This means that A" or Pb® may be
present together with Ca?
[\

;;:plalned correctiy; Not acceptad — use of

2

¥

[TowEr 5]
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A4 The rate of reaction between hydrochloric acld and excess marble chips {calclum
carbonats) was investigated at a temperature of 40*C using the apparatus shown in the
dlagram below

Top-pan balance

The mass of the flask and contents was measured every half minute for fen minutes
The data obtaned was plotted on a graph shown in the gnd below

103 0 prrr
1025 } =
1020 NS
101 5431
contents 1005 = TN Grph 1m H EEEREREE +‘
in grams H_ ,T AR AN Hi= b
100 0 {3H5 3 :
Graph to flatten at 95 ‘ "'. fin ;
about 3 5 mins 99.0% - 1mr sEes S £am E:
Tt i S R HAHH T HH
9BS !I\{I L 1 ma Lt 17 1Y II:I
0 1 2 3 4 5 6 7T 8 9 10 1
Time 1 minutes
(a) Complete the graph by drawing a line of best fit. [y}

(b) Explain why the mags of the flask and contents decreasad with time,

Earbon dloxide gas produced dunng the reaction escapes 1m

b) Explanation must convey loss of carbon - : - 1
digxdde gas from flask to the surroundings




6

(c) State the time taken for the reaction to complete

Zminutes 1m Rejact all other answers—| )]

{(d) _A student repeated the experiment but forgot to place the cotton wool at the nack

Only answared 19
part correctly (no
explanation) 1m ,
Cormect answar but
wronglabsurd
reasoning 1m

“df the conical flask State how his results would be different and explain your
answar

Mass readings will be lower thap the actual mass, 1m
Without the cotton wool, some acid will be lost as acld spray 1m 21

(e} Given that 40 cm® of hydrochloric_acld were usad In the reaction, calculato the

concentration of thls acld in mol/ddm?

CaCO; + 2HC| — CaCIz + Hgo + Coz

ECF Max mark
1/3

Mass of carbon dioxide produced = 10289~990g=38g

No of moles of carbon dioxide produced = % moles = 0 086364 mole 1m

2 molas of hydrochloric acid produces 1 mole of carbon dioxide
Hence, no of moles of hydrochleric acld present = 2 x 0 086364moles
=0,17273moles 1m

Henca, concantration of hydrochloric acld = L;'?TH' =4 32molidm® 1m

K

Another student repeated the first experiment at a temperature of 50°C Al other
variables were kept the same

(D ©On the same grid on page 5, draw the graph she can expect to obtain for this

experiment. Label this graph T [
(g} Explain, in tarms of the collision theory, how an increase in temperature affects the
rato of reaction
P‘arﬁdes gain kinetic enerqy and move faster or
articles posgass eneray equal o ater than the activation ene im

Freauency of colllslong Increases, pumber of effective collisions Increases
perupittima, 1m

rate of reaction increases 1m
3
[Total 12]

7
5
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A5  One method of manufacturing hydrogen Is to pass methane and sleam over heated
nickel catalyst, a process called steam reforming

CH, (o) + HO{g) — CO(g) + 3H:(9)
{a) Using the bond energlesisted in the table below, calculate the enthalpy chrarige

(AH) of this reaction
gr?s;t::a_moe:‘t? r?r?:u:q:torrrﬁor Bond Bond energy (kJ/mol)
R‘osfa':{et?ng;z?:oncspw H-H 43
O~H 460
c-C 350
Cs0 1046

Energy taken in o break bonds In reactants

4 C - H bonds in methane = 4 x +410 = +1640 kJ

2 0~—H bonds in water=2x+460 = +920 kJ

Total energy taken In = + 1840 + 920 = +2560 kJ 1m
Energy released when bonds are formed in products .
1 C=0 bond = 1 x-1046 = 1045 kJ
3H-H=3x-436 =-1308 kJ

Tota! energy refeasad = -1045 <1308 =-2364 k] 1m

Hence, AH for reaction = +2560-2354 = +206 k] 1m

&)

(b) Usling your answer to part (a), draw the energy profile dlagram using lhe axes
glven below, showing the activation energy and the enthalpy change clearly

I Axes and shape of graph — 1m
ECF If Parta AH ) Reactants & products —1m
wrong but all parts Activatton energy and enthalpy
comrect i part b, max change —1m
3m
Rejecttermssuchas | &
energy needed, & C
required for both & E 0 (M.
bund—-g}b "
making/breaking AH = +208kJ
processas J CHq (), HaC (9)

Progress of reaction .

3

338




{c) State whether this is an endothermic or exothermic reaction  Explain your answer

in terms of bond breaking and bond forming

Energy taken In to break the bonds In methane and steam s greater than

enerqy released when bonds are formed In carbon monoxide and

(or vica versa) hence It is an endothermic reaction

Eneargy taken in to break the bonds in
reactants and energy released when bonds
are formed in products —1m

Greater/lasser and endothermlc reaction —1m

ragen

[2]
[Total 8}




A6 The diagram below shows a food label describing the nutritional content of a packet of

crackers

Nutrition Facts
- - Serving Slze & Grackers (18g)
Servirigs Per Contalnar  Abgit 14.
Amount Por Serving’
Calories 80 . Calores fjom Fat 35
i : =~ %% paliy Valuoy
Yotal Fat dg 6%}
‘safui’ata‘d Eato.s %z

Chotésterol omig - 0%
Sodium T80mg 6%
Total Carbohirdrate 105 3%’

From the food label, it can be seen that the cracker contains both saturated and
unsaturated fat.

(a) Describe a simple chemical test to difierentlate betwesn saturated fat and
unsaturated fat.

Add agueous broming into the samplé of fat and shake, 1m
Unsaturated fat will decolourisa the reddish brown bromine, no vigibla change with
ﬂu@_@l{aj(ammlne ramains brown) ‘1m

(b} Describe the maln difference In structure between monounsaturated fat and
polyunsaturated fat.

Mogougs‘gjugled faf has one carbol oh double bond per molecule compared
nsaturated which has many carbon-carbon double bonds in the

molecules (or vice versa) 1m 1]

Saturated fats are linked to heart problems In order to be able to clalm that their
crackers ara hoalthy, the manufacturer decldes to use a vegetable oil which has a higher
unsaturated fat content. In a test fo determine what kind of vegelable oll Is healthier, a
laboratory investigation was carled out.

20 em® of different vagatable oils were titrated with bromine solution of concentration
0 50 mo¥dm®, The results are shown in the tabla on pags 10

For
Exsminer's
Use




Bromine solution

Conical flask
é § -:Vegatable oil

e e
Palm 02 137 135
Peanut 02 126 124
Soya 01 144 143
Sunflower 05 189 184
{(c) Complete the table above All values correct — 1Tm 1

(d}

(o)

0

What colour change In the conical flask would be observed at the end point of the
titration?

From pale yellow/colouriess to [ight brown (Both colours comoct tm) [

Which is the healthiest vegetable oil to use to manufacturs the crackers? Explain
your answar

Healthlest vagetable ofl . Sunfigwer o] Tm

Reason Sunfiower oil neads tho hlghest volume of bromine soluion to react with

It completely, suggesting that sunflower oil Is most unsaturated (has the largest

number of carhbon-carhon double bonds
I 2]

im

Unsaturated vegetable olls can be hardensd to make margarine Desecribe how this
process Is carrded out,

Camry out hydrogenation (or react vegetable ol with hvdregen), 1m
at temperature of 200°C and nicke! catalyst 1m
. 2
{Total 9]

For
Expminer's
Use
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AT The diagram belaw shows the structure of an ester molecule M

CH,
/
H,C=C 4

|

{a) Circle cleary on tha above dlagram the group of atoms which makes this molecula
an ester. 4]

When M Is reacted with water under reflux in the presence of a catalyst, an alcchol and
a carboxylic acld are formed

{b) Draw the structures of the 2 products formed

CHj
4
“2¢="°\C A
A= 1] 1m H-C-0O~H im
4
D&

H-

Product 1 Product 2 2

When M undergoes polymerization, a polymer called Perspex Is formed

(c) What type of polymer Is Perspex? Giva a reason for your answer.
Type of polymer : Addition polymer 1m
Reason . M has a carbon-carbon double bond which allows addition [2]
polymerization to take place 1m

{d) Draw the structure of Perspex, showing two repeat unifs

H CHy C]:H:i
: —C

I

o |
H COCHy B CO0Hy (11
{Total 6]

0= I

For
Examins’'s
Use

340




12

Section B
Answer all three questions in this section

The last question is In the form of an en:herfor and only one of the altematives should be attempted

B8 ThaHaber process, also called the Haber~Bosch process, 15 an artificial rutrogen
fixation process end Is the main industial procedure for the produchon
of ammonia today. 1t converts atmespheric nitrogen to ammonia by reacting it with
hydrogen Named afier its Inventors, German chemists Fritz Haber and Carl Bosch, who
developed it in the first half of the twentleth century, the Haber process provided
Germany with a source of ammonta for the production of explosives during World War 1
Today, the ammonia Is malnly used to produce fertillsers

The diagram below shows how a modem ammonia manufacturing plant looke like
MNitrogen and hydrogen

Unreacted nitrogen
and hydrogen

ﬁ:‘!‘"‘ AR o) wie—
£

Cooling
chamber

The puxture of ammoma,
Compression and heatng | mitrogen and Iiydrogen
chamber from the reactor 15 cooled.
Ammoma hquefies and

Ammenia separates from the sixture

The yield of ammonia can vary, depending on the temperature and pressure  The fable
below shows the percentage yield under different conditions

fixPregsire ;

L R e

T - 507 | 147 30 12 02
PAOERG 017 | e38 | 24 | 87 20 .
NSOy n| 945 | 740 | 35 | 153 | 56 11
] ee7 | et7 | s25 | 22 | 108 22
0T ssa | 800 | es7 |(as8)| 183 .
S 094 | vae | 797 | 554 | 319 -
onoe - 983 | w26 | 798 | 576 | 129




(s)

(b)

O]

(a)

n

13
Writo the equation (Including state symbols) for the reaction bstwaen nitrogen and
hydrogen in the Haber Process
Na(g) + 3Hy{g) == 2NH:(g) Tm
State the main seurce of nitrogen and the process by which it s obtained

Eractional distitlatron of iquid air 1m 1
Suggest why air Is not used in the Haber process although 78% of air Is nitrogen

Oxygen In the airwill react with the hvdrogen at high temperature and lower the
yleld of ammonia 1m [1]

The reactant gases are passed through a substance In the reaclor Name this
substance and state its function

Substance Finely divded iron 1m []
Function Catalystio speed up reaction 1m M]

From the informatlon in the table, descnba how temperature and pressure affacts
the yield of ammonla

The higher the femperature, the lowerthe yleld 1m
The higher the pressurs the higher the yield 1m

o . . 2l
A particular ammmonla plant uses a {emperature of 400°C and pressure of 200 atm
Using the information in the table, calculate the mass of ammeonla formed when
210 tonnes of nitrogen are reacted

From mass ratio of equation, 28 uniis of nitrogen ylalds 34 units of ammonla
Hence, 210 tonnes of nitrogen yield =-Ex 210 = 255 tonnes of ammonla 1m
From table, the yleld at 400°C and 200 atm is 38 8%

Hence, the mass of ammonla formed = 222 x 255 = 98 94 tonnes of ammonia

100
=98 §tonnes (3sf) 1m

2




@

(h)

14

Tha gases that lsave the reactor still contain nitrogen One reason for this is that
nitrogen Is a relatively inert gas  Explain this property of nitrogen In terms of its
bonding

Mitragen is a very inert/unreactive gas,

Each nitrogen molecula has 3 covalant bonds foining 2 mtrogen atoms, im

ot of energy 1s required to by these bonds 1m

4 LY

The bolling polnts of nitrogen, hydrogen and ammonia are as follows
Gas Bolling point
nitrogen -196°C
hydrogen -253°C
ammonla -33°C

Suggest a sultable temperature that the cocling chamber must have to be able to
functlon effectively

Tewmperaturs of cooling chamber Any femp batween -34°C and -196°C 1m [1]
[Total 12]

4
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B9 The vertical columns in the Pariodic Teble are called Groups

{a)

®

fodina is not reddish
brownt

Water present s0
lodine formed in
aqueous state not ag
a purple gasl

NOT fluorine is

more reactive than
lodide ;

NOT lodide ion not

Lithtum is the first element in Group |
Describe what you will observe when a plece of lithium Is put into water

Lithwm darts on tha surfaca, tmr ~ |T?eject skip or jump

sizziing sound, 1m
sparks 1m {Any 2 polnfs, 2m)

2]

Fluorine Is the first element in Group VI

Describe and explain what you will observe when fiuorine Is bubbled In aqueous
sodium iodide

Colourless solution turns brown / black precipltate will ba seen, 1m

Fluorine Is more reacliva than fodine and displaces the ledida lons to form

brown aqueous lodine 1m

. e ans a0 .

iodine fon! = - - - @
(¢} Uthium reacts with fluonne fo form fthium flusnde which mells at 845°C
{I) Draw the ‘dot and cross’ diagram to show the bonding in lithium flucride
. +
§§1thhl lactro
o 3 . umn elactron
XU x O Fluorine electron
im im
(2
o
<
[vr]
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(i Explain.why lithlurn fiuoride has a high melting point.
Lithium flueride has giant crystal/jonic lattics structure, 1m

Strong electrostatic force of aftraction betwesn lithium and fluoide lons,
a lot of enenqy is required to break force of attraction, hence tighmp  1m

[2]
[Total 8]
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EITHER

B10 A student carried out the alectrelysls of 2 equal volumes of silver nitrate solutions of the
samsa concentration using platinum elactrodes as shown In the diagram below

= ~-ammeter ta measura current

platinum electrode: platinum electroda

aqueous silver nitrate

In Experiment 1, a current of 10 ampere was used and the mass of one of the
clectrodes was weighed avary 5 minutes o determine the mass of the silver deposited.
This was done for 60 minutes The resuls in the following table are plotted on the grid
oh pagse 18

Time {min) o] 5 10 19 | 20 | 25 | 30 { 35 | 40 | 45 | 50

Mass of silver

deposted () | © |©30(060|090[120 1860180210 (240|280 (280

In Expenment 2, the student repeated the procedure using the same volume of aquaous
silver nitrate solution but he increased the current to 1 5 amperes Instead The results
are shown In the fellowing table

Tima {min) 0 § 10 | 15 | 20 ( 25 | 30 | 35 { 40 | 45 | 60

Mass of silver
deposited (g) 0 |045)090(135{180|225(270| ? |280]2.80]280

(a) Name tho electrode that was welghed in the expeniment. Write the equatlon for the
reacton which tekes place at this electrode

Electrode Cathoda 1m
Equation , Ag’(ag) + & —» Ag(sl 1m [2]

(b) Plot the graph of mass of silver deposited agalnst tima for Experiment 2 on the
same grid on page 18 Label the graph “Experiment 2" clearly

Remark , The tables show an increase In mass of the elscirode
s0 this must be the cathode Siver lons are prefetentially
discharged to form silver solid on the cathoda
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é Mass of sliver ¢ H

H  deposited {g) Mark all the points clearly]l Draw a :

—— = siraight line graph plateauing at280g | - .
H similar to the first graph H

H

i HH Experiment 2

seridiaieis 1m 5

is ALEE

H Experiment 1

At Time
H i T HH {Min)

{

{d

(M

Determine the mass of sllver deposlted after 35 minutes for the second
experimant

2809 1m I
State two conclusions from the resulis of the experiments

Mass of sitver deposited is directlv proportional to fime, 1m

The |arger the current, the faster the rate of the silver deposited 1m OR

An increase In curent from 1 ampere to 1 § amperes has po effect on the

a| mass of sliver deposited [2]

eve
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The two experiments Involve mass of sliver deposited, time and current so conclusions
should be specific to these factors and thelr relationships - - - - - — -- -- -

Rejected

The final mass of silver for both experimants In 2 80 g {not a conclusion based on
experiments but a fact)

An increase In current Increases the rate of reaction! rate of electrolysis (not specific anough)

When the same volume and concantration of sclution Is used, the mass of silver deposited
will be the same (True but not based on experiments, we did not vary volume/concentration

to investigate this)

(o) State a changa In the electrolyta at the end of the elactrolysis of the two sliver
nitrate solutions

The electrolyta becomes more acldic or pH decreases 1m OR [11
Concentration of silver ions decreases 1m
(N If the elecirolyte were replaced by copper(ll) sulfate solution and the same current

of 1 ampere was passed through, calcufate the mass of copper deposited af the
end of 40 minutes

Number of moles of silver deposited = mola =0022222 mole 1m

Ag™(aq) + e —» Ag(s)

1 mole of siiver lons takes In 1 mole of electrons to form 1 mola of silver

i
13

Hance, 0 022222 mole of silver has combined with D 022222 mola of electrons
Cu*(ag) + 28 — Cu(s)
Cu® lons takes In twice the number of electrons to form 1 mole of copper
Hence, number of moles of copper depesited by 0 022222 mole of electrons
=05x 0022222=0011111 mole 1m
Mass of copper deposited =0 011111 x64=0.711q(3sf) 1m

Beiegtgg, [3]
Mass of copper deposlied =2.40/ 2 =1 20 g (Ratio of
masses # ratio of moles) [Total 10]

344
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B10 The diagram below shows an experimental setup of a simple cell and an electrolytic

cell

Both electrodes X and Y are made of graphite The switch 1s then closed and

reactions take place in both cells

sodium sulfate

TubeX TubeY

Aqueous

Agqueous sodittm nitrate

P e’
Electrode X, Elestiode Y

Cell 4 Cell 2

(a) Which Is the simple cell? Explaln your answer

()

Simple Cell Cell2 1m ]
Explanation * sltnpla cell consists of 2 different metals dipped in elecirolyte
and not connected to external power supply  Both points 1m

m

Wiite the lonlc aquabions for the reactions which take place at the electrodes of
Cell 1.

Electrode X 40H{ag) — 2H,O() + O.fq} + 4¢ 1m [1}
Electrode Y 2H'(za) + 2e — Mo} 1m [1]
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(c) Complete the dlagram below to show the new lavels of the aqueous sodium sulfate
solution after the switch is closed for a while and hence the relative volumes of
gases coliected In tube X and tube Y Label cleardy the gases collacted in each
tube (21

Corract rato of
gases—1m

Correct label of *
gases—im

st
L]

Aqueous
sodium sulfate

B cant ,

(d) Electrode X Is then replaced by a copper rod State an cbservation and explain

YOUur answer.

Observation elactrolvte will tum blua OR size of copper decreases 1m |

Explanation : Copper electrode (the anode) lonizes copperfil} long

which Is blue, hence electrolyte tums blue OR copper electrode becomas

smaller as copper lonlzes Tm [1]

{e) State and explaln an observation that can be made in Cell 2 during the expariment.
Observation : Size of zinc decreasas OR bubbles seen af sliver electrods 1m {1} -
Explanatlon : zine, the mope reactive metal, lonizes to farm zine long OR

Bvdrogen lons accept electrons to form hydrogen gas 1m
. . - . . . 1]

[Total 10]

ReJected
Raddish brown solld deposited on slecirode Y (thls does not happen Immedtately, at the
beginning effervescence is ssen as hiydrogen fons are preferentially discharged)
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