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1 A laboratory assistant prepared 6 substances. She determined the melting and

boiling points of the 6 substances and then tabulated her results as follows:

substance melting point / 'C boiling point / 'C
Jillium 50 80
Paulium 70 500
Porterium 65 67
Vickium -15 -12
Willium 0 99

At what temperature would she have two liquids?

A -20°C
B -15°C
c 15°C
D 85°C

The apparatus in an experiment is set up using different gases in the two inverted

beakers as shown.
gas 2
ai
T~ porous pot

e

Which pair of gases would cause an upward movement of the water level at U?

gas 1

—_
air
///‘ %eaker /
porous pot

water

gas 1 gas 2
A H, CO;
B CO, H,
C N H.
D CO, N>
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3 The pH of some aqueous sodium hydroxide is measured. The solution is then distilled
as shown.

distillate

5 collected

How do the pH values of the distillate collected and of the solution left in the flask
compare with the original?

pH of the distillate

pH of the solution left in

the flask
A higher higher
B higher lower
C lower higher
D lower lower

4 Hexane and water are immiscible liquids.

Which method could be used to separate a mixture of hexane and water and how is
the purity of separated hexane checked?

method of separation

purity check

o O w »

filtration
filtration
use a separating funnel

use a separating funnel

find the boiling point
obtain a chromatogram
find the boiling point

obtain a chromatogram
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5 An element X consists of four isotopes. The graph shows the relative abundances of
the isotopes.

100+
80~
relative 60~
abundance -
% 40=
20+

0 | ,

~—

90 91 92 93 94

ed

relative atomic mass

What is the relative atomic mass of X?

A 91.0
B 91.3
C 91.8
D 92.0

6 The metals Cr, Co, Fe and Mn are all transition elements.

Which particles have the same number of electrons?

A Co*andCr
B  Co® andFe*
C CrandMn®
D Fe*andMn®

7 Strontium, Sr, is a metal that forms a compound SrCl,.
Sulfur, S, is a non-metal that forms a compound SCl,.

Which compound is likely to have a higher melting point (m.p.) and which is more
soluble in water?

higher m.p. more soluble in water
A SrCl, SrCl,
B SrCl, SCl,
C SCl, SrCl,
D SCl, SCl,
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8 Which compound contains only eight covalent bonds?

A B Cc D
CH,OH CH,OH COOH COOH
CH,OH CH, COOH CH,OH

9 Which structure represents an alloy?

negative ions

key
@ .(¥) positive ions

e eleclrons

10  The diagram shows the position of elements L, M, Q, R and T in the Periodic Table.

These letters are NOT the chemical symbols of the elements.

Which statement about the properties of these elements is correct?

A L, Q and R are all metals.

B R could form an oxide, R,0.

C T exists as diatomic molecules.

D L reacts more vigorously with water than M.

Methodist Girls’ School Chemistry Paper 1 Sec 4 Preliminary Examination 2016



Page 6 of 18

11 The table compares the properties of Group | elements with those of transition
elements.

Which entry in the table is correct?

Property Group | elements Transition elements
A catalytic activity low high
B density high low
c electrical conductivity low low
D melting point high low

12 Which graph correctly describes a trend found in the halogen group?

[ X represents a halogen atom]

A B
L F
bond \ strength of
length - van der Waals'
in X, forces -
T T T T T T
Cl, Br, 1, Cl, Br, I,
C D
i /
boiling \ bond /
paint energy -
of X, . of HX|
T T T T T TP
Ci, Br, 1, HCI HBr HI
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13  The table refers to four metals and some of their compounds.
metal action of dilute effect of hydrogen | action of metal on
sulfuric acid on on heated metal a solution of the
metal oxide sulfate of S
P hydrogen evolved | reduced no reaction
Q no reaction reduced no reaction
R hydrogen evolved | no reaction S is displaced
S hydrogen evolved | no reaction no reaction
Which one of the following is the correct order of reactivity?
most reactive > least reactive
A Q P S R
B S R P Q
Cc R S P Q
D R Q P S
14  In which of the following pairs is the oxidation number of chromium more than that of
manganese?
A chrO4 KMnO4
B CrCls MnO,
C Crz(SO4)3 MnSO,
D K,Cr,O, MnO4—
156  Equations for reactions of copper compounds are shown.

CuO + 2HNO; — Cu(NO3), + H)O
CuSO,4 + Mg —» MgSO, + Cu

CuCO;+ 2HCI — CuCl;+ CO,; + H)O
Cu,O + H,SO4 — Cu + CuSO, + H,O

How many of these are redox reactions?

A 1

B 2 C
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A metal M forms a chloride which dissolves in cold water and has an oxide which
dissolves in both strong acids and strong alkalis.

What is M?
A iron

B lead

C sodium
D zinc

Gas Z is to be separated from a mixture of gases X, Y and Z by the apparatus

shown in the diagram.

XYZ

copper(ll) oxide

7]

/ .

IZZZ7BN

aqueous sodium
hydroxide

~ \’ ¢ Q\\

For which mixture will this system work successfully?

X Y z
A hydrogen carbon dioxide nitrogen
B oxygen hydrogen carbon monoxide
C nitrogen oxygen hydrogen
D carbon dioxide nitrogen oxygen
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18 The table shows four separate mixtures of a solution and a solid.

Which mixture forms a gas on warming?

NaOH(aq) NaOH(aq) H,SO4(aq) H,S04(aq)
and NH4CI(s) | and Mg(s) | and NH,CI(s) | and Mg(s)
A v X v v key
B v X X v v/ =gas forms
C X v v X X =nogas forms
D X 4 X X

19  The results of three tests on a solution of compound X are shown in the table.

test results

aqueous sodium hydroxide added | white precipitate formed, soluble in

excess
aqueous ammonia added white precipitate formed, insoluble in
excess
acidified silver nitrate added white precipitate formed

What is compound X?

A aluminium chloride
B aluminium iodide

Cc zinc chloride
D

zinc iodide

20 The formation of liquid water from hydrogen and oxygen is thought to occur in three
stages.

1 2Hy(g) + Oa(g) — 4H(g) +20(g)
2 4H(g) +20(g) —» 2H,0(g)
3 2H,0(g) -» 2H,0())

Which stage(s) would be exothermic?

A 1 only

B 1 and 2 only
Cc 2 and 3 only
D 1,2and 3
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21 Four reactions represented by the equation are studied at the same temperature.

X(@ + Y(g) — Z(9)

Which is the correct energy profile diagram for the reaction that would proceed
most rapidly?

A
.
energy J\‘ energy

progress of reaction progress of reaction
c D
A
energy —N energy
progress of reaction progress of reaction

22 Nitrogen and oxygen react according to the equation.
Na(g) + 202(9) — 2NOys)
The enthalpy change for the reaction is +66kJ.

If two moles of nitrogen and two moles of oxygen are used, what will be the
enthalpy change?

A +16.5 kJ
B +33 kJ
Cc +66 kJ
D +132 kJ

23  In a historically famous experiment, Wohler heated ‘inorganic’ ammonium cyanate
in the absence of air. The only product of the reaction was ‘organic’ urea, CO(NH,)..
No other products were formed in the reaction.

What is the formula of the cyanate ion present in ammonium cyanate?

CNO
CNO*
CO
NO

OO0 w >
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24 A black powder is suspected to be carbon or a mixture of carbon and copper(ll)

oxide.

Which of the following methods can be used to identify the black powder?

o0 wm >

1
2
3

adding dilute sulfuric acid to the powder
adding sodium hydroxide to the powder
heating the powder strongly

1 only
2 only
1 and 3 only
2 and 3 only

25  Aluminium sulfate can alter the pH of the soil according to the given reaction.

Aly(SOy)s (s) + BH,0 () — 2AI(OH)s(s) + 3H,S0, (aq)

A gardener adds some aluminium sulfate to the soil which has a pH of 8.5.

What is the most likely pH of this soil after the reaction occurs?

A

B
C
D

1.5
5.5
9.5
13.5

26 The table gives the composition of the atmosphere of four newly discovered planets.

planet composition of atmosphere
W argon, carbon dioxide and oxygen
X argon, nitrogen and oxygen
Y argon, carbon dioxide and methane
A methane, nitrogen and oxygen

On which planet(s) is/are the greenhouse effect likely to occur?

A

B
C
D

W only

W, Xand Z
W and Y only
W,Y and Z
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Car exhaust pipes made of iron would be expected to rust rapidly.
Which of the following contribute to the rapid rusting?

1 Car exhausts contain acidic gases.
2 Car exhausts contain water vapor.

3  Car exhaust pipes are subjected to high temperatures.

A 1 and 2 only
B 1 and 3 only
C 2 and 3 only
D 1,2and 3

Upon strong heating, a certain nitrate undergoes decomposition according to the
following equation:

2XNOg(s) =2 2X(s) + 2NOy(g) + O(9)

Complete decomposition of 3.40 g of the nitrate gives 240 cm?® of oxygen, measured
at room temperature and pressure.

What is the relative atomic mass of X?

A 54

B 99

c 108

D 197

In leaded petrol, an additive is added. The additive is a compound that composed of
lead, carbon and hydrogen only.

This compound contains 29.7% carbon and 6.19% hydrogen by mass.

What is the value of x in the empirical formula PbCgH,?

A5 B 6 C 16 D 20

Methodist Girls' School Chemistry Paper 1 Sec 4 Preliminary Examination 2016
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30 The structure of oxalic acid is shown.

A 25.0 cm® solution of oxalic acid reacts completely with 15.0 cm® of 2.50 mol/dm®
sodium hydroxide.

What is the concentration of the oxalic acid?

0.667 mol/dm®
0.750 mol/dm®
1.33 mol/dm?®
1.50 mol/dm?®

O o0 w >

31 In the graph, curve 1 was obtained by observing the decomposition of 100 cm?® of
1.0 mol/dm® hydrogen peroxide solution, catalyzed by manganese(IV) oxide.

2

1

volume of
oxygen
formed

time

Which alteration to the original experimental conditions would produce curve 2?

A adding some 0.1 mol/dm® hydrogen peroxide solution
B lowering the temperature

C using less manganese(lV) oxide

D using a different catalyst

Methodist Girls’ School Chemistry Paper 1 Sec 4 Preliminary Examination 2016
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32 Professor Chu had her false teeth electroplated with gold.

The teeth were coated with a thin layer of carbon and were then placed in the
apparatus shown.
gwitch

]

false teeth gold

aqueous solution of

a gold salt
Which row is correct?
terminal X is the carbon powder could be
A negative diamond
B negative graphite
Cc positive diamond
D positive graphite

33 The following electrolysis circuit is set up, using inert electrodes P, Q, R and S.

I N I concentrated
‘i} Naatiol hydrochloric acid

molten lead(ll)
bromide

At which of the electrodes is a Group VIl element produced?

A Ponly B PandR C Qonly D QandS

Methodist Girls’ School Chemistry Paper 1 Sec 4 Preliminary Examination 2016
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34 What are the usual operating conditions in the Haber Process for the manufacture
of ammonia?

pressure/ atm | temperature/ °C catalyst
A 200 450 nickel
B 450 200 iron
Cc 450 200 manganese dioxide
D 200 450 iron

35 The following statements refer to some properties of ammonia.

A WOWON -

ammonia is insoluble in water

ammonia is denser than air

a solution of ammonia in water has a pH of 10
ammonia has a simple molecular structure

Which two statements are true about ammonia?

A 1and2
B 1and4
C 2and3
D 3and4

36 The table shows some suggested reactions involving ethanol.

Which suggestions about the reactants and products are correct?

reaction reactants products
A ethanol and oxygen carbon dioxide and water
B ethene and hydrogen | ethanol and water
Cc glucose and oxygen ethanol and carbon dioxide
D glucose and water ethanol and oxygen

Methodist Girls’ School
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37 The diagram shows the fractional distillation of crude oil.

fraction

fractionating
column .._____

crude oil ——
Kp—i_.ﬂ..

Which statements about fractions Q and S are correct?

Q has a higher boiling Q is more viscous than S Q burns more

point than S easily than S
A No No Yes
B Yes No Yes
C Yes Yes No
D No Yes No

38  Which of the following mixtures could NOT form when octane, CgHs is cracked?

A propane + pentene

B butane + butene

C pentane + propene

D butane + propene + hydrogen

39 Two esters have the same molecular formula, C3HgO..
What are the names of these two esters?

1 methyl ethanoate
2 ethyl propanoate
3 ethyl methanoate
4

propyl methanoate

A 1and?2 B 1and3 C 2and4 D 3and4
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40 The diagram shows four monomers.

HN—NS—NH. Hooc—{ }—nNH, HO <&D—NH,  HO—C >—OH

How many of these monomers would react with the molecule below to form a

polymer?
HOOCﬁCOOH

A 1 B 2 CcC 3 D 4

End of Paper
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Periodic Table
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Section A (50 marks)
Answer all the questions in this section in the spaces provided.

1 The structures of some compounds found in plants are shown.

A B C
H H H H H
/ | | 0
/C: C\- H—C—C—0O—H H—C—C\
H H L L To—H
D E
H H H
|\ _H He 1 0
H—C§ /C\ /N—|C—C\
? ’ H ! O—H
H—?—H
H—?—H
H

.......... M
(b) Write the empirical formula for compound D.
------------------------------------ [1]
(c) (i) What do you understand by the term isomer?
--------------------------------------------------------- [1]
(ii) Draw the full structural formula of an isomer of D.
(1]
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(d) Describe how B is made in industry from ethene.

2 A student analysed a sample of water from a disused mine to find out which metal ions
were in the water.

She used paper chromatography on the sample of water from the mine and of solutions
containing known metal ions.

She set up the apparatus as shown.

; — Lid
Ch tograpt -
romatography paper . Metal salt
|-~ solution samples
7 J’,/f
Base line drawn inink ~__ —
—|— Water
Key
® Copper(ll)
@ Iron(ll)

O Iron(ill)
O Solution from mine

(a) She made some errors in the set-up of this apparatus.

State one error she made and explain the effect of this error on the
chromatogram.

............................................................................................................................................
--------------------------------------------------------------------------------------------------------------------------------------------
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(b) Another student repeated the experiment, but without making any errors.

After the water had soaked up the chromatography paper, he sprayed it with a
dilute solution of sodium hydroxide. Coloured spots appeared on the paper.

The results he obtained are shown.

Solvent front =]
vent front o o
f'—‘x
o
o) )
Base line —___ O
. | Water
Copper(ll) Iron(i) lron (Il from mine
(i) Identify two of the metal ions in the sample of water from the mine.
L8581 [1].
(ii) State the colour and formula of the spot formed from the iron(lll) ions.
e eseese e messeAse 4143882355522 ERRRRR RS (2],
(c) Calculate the Ryvalue of spot X.
(1]

Methodist Girls’ School Chemistry Paper 2 Sec 4 Preliminary Examination 2016
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3 Fertilizers often contain ammonium nitrate.

(a) Calculate the percentage by mass of nitrogen in ammonium nitrate.

[1]
(b) Describe a test for nitrate ions.
Test
Result
(2]

(c)  Ammonium nitrate can be made by adding nitric acid to a solution of ammonia.

Write an equation, with state symbols, for the reaction.

----------------------------------------------------------------------------------------------------------------------------------------------
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4 The bonding in compound, YZX;, formed between atoms Y, Z and X, is shown below.

(a)

(b)

(c)

(d)

Legend:
O electrons of element Z
® electrons of element Y

X electrons of element X

State the Groups that elements X and Z belong to in the Periodic Table.

Element X:

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

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

Element Z has the smallest atomic radius in its Group in the Periodic Table.

Identify element Z.

--------------------------------------------------------------------------------------------------------------------------------------------

If Element Y has 16 protons, state the period that element Y is found in the
Periodic Table.

--------------------------------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------------------
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5 (a) Germanium is an element in Group |V of the Periodic Table.

Germanium (Ge) has a similar structure to macromolecular diamond.

(i) Describe how a simple molecular structure differs from a macromolecular
structure.

................................................................................................................................
................................................................................................................................
--------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------

(i) How do germanium and graphite differ in terms of electrical conductivity?

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

(iif)  Germanium oxidizes slowly to form germanium dioxide (GeQ,) at 250°C.

Draw a ‘dot-and-cross’ diagram of a molecule of germanium dioxide,
showing only valence electrons.

(1]

(b) When aqueous solution of germanium(ll) chloride and iron(lll) chloride are
mixed, the following reaction occurs.

GeCl; + 2FeCl; — 2FeCl, + GeCly

Is germanium(ll) chloride acting as an oxidising agent or a reducing agent?

Explain your answer using the idea of electron transfer.

............................................................................................................................................
--------------------------------------------------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------------------------------------------

.............................................................................................................................................
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Acid rain is caused by emission of sulfur dioxide and nitrogen dioxide from factories
and vehicles. These gases react with moisture and atmospheric oxygen to form acids.

(a) State the chemical equations for the formation of sulfuric acid and nitric
acid in acid rain.

Sulfuric acid:

(b) Aluminium hydroxide is commonly found in soil clay.

When acid rain seeps into the soil, it reacts with the aluminium hydroxide in
the soil. The aluminium is said to be ‘mobilised’ and is toxic to plants. The
‘mobilised’ aluminium affects root growth and absorption of nutrients in the
soil.

(i) Write an ionic equation for the reaction between acid rain and aluminium
hydroxide.

-------------------------------------------------------------------------------------------------------------------------------

(i) Explain why aluminium hydroxide in the soil is not toxic to the plants but
the ‘mobilised aluminium’ is a toxin to plants.

...............................................................................................................................
-------------------------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------------------
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7 Metals are extracted from their oxides by reduction.

The table shows the minimum temperature that is needed for the reduction of
some metal oxides by reaction with carbon.

Formulae of metal minimum temperature needed for reduction / °C
oxide
MO 2100
NO 400
XO 900
YO 100
20 1600
(a) (i) Arrange the five metals in ascending order of reactivity.

-------------------------------------------------------------------------------------------------------------------------------

(i) Using the data in the table, explain your answer in (a)(i) in terms of
bonding.

...............................................................................................................................
...............................................................................................................................
-------------------------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------------------

(b) Metal oxides also react with some metals.

In the Thermit reaction, aluminium reacts vigorously with iron(lll) oxide to
release a lot of heat.

(i) Write an equation for this Thermit reaction.

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

Methodist Girls’ School Chemistry Paper 2 Sec 4 Preliminary Examination 2016
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(i) Complete the following energy profile diagram for the reaction  [2]
between aluminium and iron(lll) oxide.

Label the activation energy and enthalpy change in the diagram.

A

Energy

\4

Progress of Reaction

(iii)  Suggest another metal that can react even more vigorously with
iron(lll) oxide.

-------------------------------------------------------------------------------------------------------------------------------

(iv)  In the Thermit reaction, the mixture of aluminium and iron(lll) oxide is
initially heated with a small flame.

Explain why the mixture needs to be heated only initially.

-------------------------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------------------------
...............................................................................................................................

-------------------------------------------------------------------------------------------------------------------------------
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8 This question is about copper.
Copper can be extracted by smelting copper-rich ores in a furnace.
The equation for one of the reactions in the smelting process is:
CuxS(s) + Oo(g) — 2Cu(s) +S0z(9)

(a) If sulfur dioxide is allowed to escape causes serious environmental problem.

Suggest how sulfur dioxide can be removed.

............................................................................................................................................
--------------------------------------------------------------------------------------------------------------------------------------------

(b) Most of the copper extracted is used in electric circuits.

Copper extracted by smelting is about 99% pure. The 99% pure copper
produced by smelting is purified to 99.9999% pure copper by electrolysis.

The graph shows how impurities change the electrical conductivity of copper.

100
a0 NN A -
80 g e
Relative | e . T
glectrical 70 n
conductivity BE R -
] P S T =e 1 -
50 B s T =l
40k -
0.0 0.2 0.4 0.6 0.8 1.0

Percentage of impurities in copper

Use information from the graph to explain why copper is purified to 99.9999%.

............................................................................................................................................
--------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------
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(c) The diagram shows the set-up on how impure copper produced by smelting is
purified by electrolysis.

d.c. power supply |-

)
?ure copper : g’g?ﬂf Impure copper
b || )
\

aqueous copper(ll) sulfate

(i) Indicate on the diagram, the cathode and anode in the brackets. [1]

(ii)  Write an ionic equation for the reaction at the anode.

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

In a trial experiment, the electrodes are weighed before and after electrolysis.

The results are given in the table.

mass of mass of
impure copper/ kg pure copper/ kg
before electrolysis 10.30 1.55
after electrolysis 0.855 9.80

(iii) Using the information given above to calculate the percentage purity of the

of impure copper.

(iv) State one factor that may affect the accuracy of these results.

(2]

-----------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------
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Name :

Class Index Number

Section B (30 marks)

Answer all three questions in this section

. The last question is in the form of an either/or and only

one of the alternatives should be answered.

9 The diagrams show two types of cells — an electrolytic cell and a dry cell. Electrolysis
occurs in both cells and the electrolyte must be an ionic compound.

Electrolytic cells are often used in the decomposition of chemical compounds. An external
source provides the electrical energy required for the chemical changes to take place.

Dry cells are electricity-producing chemical cells. A dry cell uses a paste electrolyte, with
only enough moisture to allow current to flow.

ammeter

graphite platinum

silver
nitrate ——
solution L

dilute —=
sulfuric
acid Cell ll

Diagram 1 Electrolytic Cell

[

metal cap

. wet paste of ammonium chloride

— manganese dioxide

— carbon rod
—— zinc case
dry cell
Diagram 2 Dry Cell
Methodist Girls’ School Chemistry Paper2 Sec 4 Preliminary Examination 2016
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(a) Identify the cathode and anode in Cell I.

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

(b) Describe the changes you would expect to see in Cell I.

--------------------------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------------------------

(c)  Write the half equations for the reactions that take place at electrodes C and D of
Cell 1.

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

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

(d)  Explain what happens to the electrolyte of Cell Il.

--------------------------------------------------------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------------------------

(e) 10.8 g of silver was deposited in Cell |. Calculate the total volume of gas that would
be produced in Cell Il at room temperature and pressure.

[2]
(f) The reaction at the carbon electrode of the dry cell is:
2MnO; (s) + 2H" (aq) + 2e — Mn,03 (s) + H,0 (1)

The H' ions for the reaction at the carbon electrode are provided by ammonium
ions in ammonium chloride, as shown by Reaction E.

Reaction E: NH (ag) — NHs (g) + H* (aq)

(i) Identify the cathode and the anode for the dry cell.

--------------------------------------------------------------------------------------------------------------------------------------
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(i) Write the ionic equation for the reaction at the zinc electrode.

(iii)  Is Reaction E a redox reaction? Explain your answer in terms of oxidation
state.

--------------------------------------------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------------------------------------

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

10 In an experiment, 20 cm® of 1.0 mol/dm® sulfuric acid was reacted with excess
magnesium carbonate powder. A graph of volume of gas produced against time is shown.

Volume of gas/cmi

n
4

Time/min

(a)  Write the chemical equation for the reaction between sulfuric acid and magnesium
carbonate.

--------------------------------------------------------------------------------------------------------------------------------------------------

(b)  Explain in terms of Collision Theory how the speed of reaction is affected when the
reaction mixture is placed in an ice bath.

--------------------------------------------------------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------------------------------------------------
..................................................................................................................................................
..................................................................................................................................................

..................................................................................................................................................
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(c)  Sketch on the same axes the following graphs.

(i) When 20 cm® of 1.0 mol/dm® hydrochloric acid is reacted with excess
magnesium carbonate powder instead of sulfuric acid.

Label this graph as A. 1]

(i) When granules of magnesium carbonate are used instead of powdered
magnesium carbonate.

Label this graph as B. [1]

(d)  Explain the graph you sketched for (c)(i).

--------------------------------------------------------------------------------------------------------------------------------------------------
..................................................................................................................................................

--------------------------------------------------------------------------------------------------------------------------------------------------
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11 The structure of terylene is shown. It can be obtained by condensation polymerisation
between two monomers.

o ) 0 0o
i Il il il
"C—CGH4"'C"0—CQH4—'O_C"'CBH4_C_O_’CQH4—O"

(a)  Explain what is meant by the term condensation polymerisation.

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

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

(b)  Circle and label the linkage in the structure. [1]
(c) Draw the two monomers that form this molecule.
(2]

(d) The linkage found in the structure of this polymer can also be found in another
homologous series. The members of this homologous series are formed when
carboxylic acids react with alcohols.

(i) Draw the organic compound that is formed when methanol reacts with
propanoic acid.

(1]
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(i) Name the compound in (d)(i).

(iii)  Write a chemical equation for the reaction formed in (d)(i).

--------------------------------------------------------------------------------------------------------------------------------------

(e)  The following molecule can also undergo condensation polymerisation.

Draw the full structural formula of the resulting polymer, showing two repeat units.

(2]
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11 A molecule of an organic compound is shown below. The compound exists as a liquid at
room temperature and pressure.

O
|

H H
|
H—C=—C-—C —O0—H

(a) There are two functional groups present in the molecule.

(i)
(i)

(b) (i)

(ii)

Circle and label the functional groups on the diagram above. [2]

Describe the test for the presence of the functional groups stated in (a)(i).

......................................................................................................................................
--------------------------------------------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------------

Draw the full structural formula of the product when this molecule is reacted
with chlorine gas.

(1]

Name the product formed in (b)(i).

......................................................................................................................................
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(c)  The molecule is a monomer which can undergo addition polymerisation.

(i) Explain what is meant by the term addition polymerisation.

--------------------------------------------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------------------------------------

L T L R T T T e T T T T T FE T

(i) Draw the full structural formula of the polymer formed when this molecule
undergoes addition polymerisation, showing three repeat units.

(2]

End of Paper
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Answer Scheme

Section A
1 {a) A&D
(b) CH;

(c)(i)

Organic compounds with the same molecular formula but different
arrangement of the atoms in their molecules

1o
© \ / ® \

=<\ N H I
— F | f
¢ H\c. \O{H fI—C = € ~c-C~-C—H
I 0/ | / T
C"“"H C — Gl H H
| SIS ”

R —c<c—H oy il @

(d)

Addition of steam to ethene

at a temperature of 300°C, 65 atmospheres  phosphoric acid as
catalyst

2 (a) Error: Base line is drawn in ink.
Explanation: Ink is a mixture of dyes which will separate out into its
components hence interfering with the experiment/ dissolve in
water and travel up the paper with the metal ions

Or
Error: Spots of sample solutions is below the base line
Explanation: spots of sample solution will dissolve in the water and
not separate out.

(b)(i) lron(lll) ions and copper(ll) ions

(b)(ii) Reddish brown, Fe(OH);




(c)

(a)

(b)

(c)

(a)

(b)

(c)

(d)

(a)(i)

(a)(ii)

Rf value = distance travelled by X + distance travelled by solvent

% by mass of nitrogen =14x2/ (2x14+4+16x3) x 100%
=28/80 x 100%
= 35.0%

Test : Add aqueous NaOH and Devarda’s Alloy/
aluminium/zinc to ammonium nitrate and warm. Test the gas
evolved using moist red litmus paper.

Result: Red litmus paper turned blue. Ammonia gas was
given off.

NHi(aq) + HNOs(aq) — NH4NO; (aq)

Eiement X : Group VIl
Element Z : Group VI

Oxygen

Period 3

Atoms of element Y has 1 more electron shell than those of element Z

A few atoms covalently bonded/many atoms covalently
bonded which extend throughout the entire structure/ strong
covalent bonds within the molecule but weak intermolecular
forces/strong covalent bonds throughout the entire giant
structure.

Germanium does not conduct electricity.
Graphite conducts electricity.

—_




(a)(iii)

(b)

(a)

(b)(i)

(b)(ii)

(a)(i)

(a)(ii)

(b)(i)

Reducing agent :

Each iron(lll) ions gain 1 electron from germanium to form iron(il)
ions.

Hence, iron(lil) ions is reduced/ Germanium ions lose 1 electron to
iron(lll) ions to form iron(ll) ions

2SO, +0, + 2H,0 —»  2H,;SO,

4NO; + O, + 2H,O -» 4HNO;

Al(OH); + 3H* —  AI** + 3H,0

Aluminium hydroxide is insoluble but ‘mobilised aluminium’ is
aluminium that has dissolves in the soil water to form mobile

aluminium ion that can be absorbed by the root.

Metals Y, N, X, Z, M

The more reactive the metal, the stronger the ionic bond in the
metal oxide.

Hence the higher the minimum temperature needed

to break the ionic bond.

Since MO needed the highest minimum temperature to reduce it,
metal M is the most reactive metal.

2Al + Fe,0; ~» Al;0; + 2Fe




(b)(ii)

(b)(iii)

(b)(iv)

(a)

(b)

(c)(i)

(c)(ii)

(c)(iii)

(c)(iv)

for exothermic reaction

1m for correct labelling of
Energy

1m for correct shape of graph

reactants, products, E, & AH

2Al + Fe,0,

AlLO; + 2Fe

e R e e e e e e e

w

Progress of Reaction

Any metal above Al in the reactivity series

The small flame is needed to provide activation energy to break

existing bonds for the reaction to start.

Since the reaction is exothermic, the heat released will sustain the
reaction.

Pass the gas through wet CaO/CaCO;.

CaS0; formed will be further oxidised to CaSO, and then removed.

When 1% of impurities is present in copper, the relative electrical
conductivity is about 50.

When copper is almost 100% pure, the relative electrical

conductivity increases to about 100 which means that pure copper
is twice as good a conductor as 99% pure copper.

Pure copper : cathode

Impure cathode : anode

Cu - Cu* +2e

% purity = 9.80 — 1.55 x 100%
10.30 - 0.855

= 8.25/9.445 x 100%

=87.3%

The electrodes are not fully dried before weighing.
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Answer Scheme

Paper 2 Section B

9

10

(a)
(b)

(c)

(d)

(e)

(F)(i)

(F)(ii)
(f)(iii)

(b)

Cathode is electrode B. Anode is electrode A.
Silver solid coats electrode B.

Colourless bubbles seen at efectrode A.

C: 40H (aqg) —» 2H,0 (1) + O, (g) + 4e

D: 2H (aqg) + 2e — H, (9)

Electrolyte in Cell Il becomes more concentrated.

As water is being decomposed into hydrogen gas and oxygen gas.

Number of moles of Ag = 11%8§ =0.1 mol

Ag’ (aq) + e — Ag (s)

Therefore number of moles of electrons = 0.1mol

From the half equations in (c), this means that % = 0.025 mol of oxygen

and 9-2v1~ =0.05 mol of hydrogen are produced.

Therefore, total volume of gas produced in Cell Il = 0,075 x24 = 1.8 dm®

Cathode — carbon electrode
Anode - zinc electrode

Zn (s) — Zn** (aq) + 2e

Reaction E is not a redox reaction

As the oxidation state of nitrogen is -3

in both the ammonium ion and ammonia gas.

Mg003 + H2304 -> MQSO4 + H20 + CO,

Speed of reaction decreases
As the decrease in temperature results in the particles having lower energy

and thus less energy for the reaction to start/ insufficient energy to
overcome activation energy

Leading to lower frequency of effective collisions and thus a lJower speed of
reaction.

-—



10 (¢)

(d)

Either

11 (a)

(b)

(c)

Volume of gas/cm3J

.
>

Time/min

The graph is less steep as the concentration of hydrogen ions is
halved/the concentration is lower.

The volume of gas produced is halved because hydrochloric acid is
monobasic/has a basicity of one but sulfuric acid is dibasic/has a basicity
of two/ mole ratio of acid to volume of hydrogen produced is 2:1 instead
of 1:1.

Condensation polymerisation is the process where small molecules
(monomers) react to form a single large molecule

losing small molecules such as water in the process.

o 0
It . i)
= € = CgHy — C — O — CoHy =

0O
[
i CSH4—C_O“CQH4—O'

ester linkage

O &)

H=0—C = ( H,—~C~0 - H

H-0 ~(Hy-0-H

Can also accept HOOC ~ CgH,; — COOH and HO - C,H, - OH



(d)(i)

H H o H
I { (! l g
H—~C—¢c—-¢c—0—C 1
[ l :1
H M
(d)(ii)  Name: methyl propanoate 1
(d)(ifi) C,HsCO.H + CH3;0OH = C,H;CO,CH, + H,O 1
(e)
o [ H o H
oo ( T | 2
~(—-(C—c=C —N—-C~-Cc—(= C'—Y;J“““
L l I
H H H H H
Minus marks for any mistake made.
Or
11 (a)(i) 1
1

carbon-carbon double bond \

carboxyl! functional group

(a)(ii) Test the presence of C=C by mixing liquid with aqueous
bromine/bromine solution. If reddish-brown bromine solution quickly 1
decolourises/tumns colourless, C=C is present.

Test for presence of carboxyl group by mixing the liquid with water

before testing using Universal Indicator/blue litmus paper. If carboxyl 1
group is present, Universal Indicator will change from green to

orange/blue litmus paper will turn red.

{no marks if adding of water is not mentioned)

(b)(i)
1
H H o
l | \!
H- C—c—C—0—H
[ |
cr U



(b)(ii) Name: dichloropropanoic acid

(correct name should be 2,3-dichloropropanoic acid but at their level we
can accept dichloropropanoic acid)

(c)i) Addition polymerisation is the process where small alkene molecules
(monomers) react to form a large molecule

with the polymer being the only product/without any loss of
atoms/materials/molecules.

(c)(ii)
H A H H H
'ﬁ l \ | l (
-~ —C—C—~c—C—C—
J I ( [ I
H C=0 H Cl:o H (‘::0
{
0 Q g

I
J
¥ H H
[1] for straight chain.
Minus marks for any mistake made.
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