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1 The diagram shows four pieces of apparatus that are used to measure the volume of a gas or
liquid.

Which piece of apparatus should always be filled to the same level?

A B c D

2 The diagram shows apparatus used to obtain carbon monoxide.

lumps of
dilute 7~ ¥ charcoal carbon
hydrochloric a 5 / monoxide
acid

calcium
carbonate Y water

What is the main purpose of Y?

A todrythegas
to prevent water from being sucked back on to the hot charcoal

{o remove carbon dioxide from the gas

D ow

to remove hydrogen chioride from the gas
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3 The following measurements are made on some pure water:

¢ its boiling point (b.p.)
= its freezing point (f.p.)
s jts pH

Sodium chloride is now dissolved in the water and the measurements are repeated.

Which measured values will change?

b.p. fp. pH
A v v v
B v v x
c x x v
D x X X

4 Which diagram shows a mixture of an element and a compound?

A B c D

S 8| (eS| |8 0|
8

© 3

@ | |8 e LI

5 The melting points and boiling points of four elements are shown.

elerment melting point / °C boiling point / °C
w -7 60
X -101 -34
Y 114 184
Z 39 688

In which elements do the particles vibrate about fixed positions at 0 °C?

A Wand X B WandZ C XandyY D YandZ

6092/1/9/21
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6 Small crystals of purple potassium manganate(VIl), KMnO. and orange potassium
dichromate(VI1), KoCr.07, were placed at the centres of separate petri dishes filled with agar
jelly. They were left to stand under the same physical conditions.

After some time, the colour of each substance had spread out as shown.

dish 1 dish 2

KMnO4 KaCr20-

The lengths of the arrows indicate the relative distances travelled by particles of each
substance.

Which statement is correct?

A Diffusion is faster in dish 1 because the mass of the particles is greater.
B  Diffusion is faster in dish 2 because the mass of the particles is greater.
C Diffusion is slower in dish 1 because the mass of the particles is lower.
D

Diffusion is slower in dish 2 because the mass of the particles is greater.

7 Which row shows the properties of a particle present in a hydrogen atom, 1 H?

relative charge relative mass
A 0 1
1
B 0 1836
c +1 1
1
o *1 1836
608211/9/21 [Turn over
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6

8 The diagram shows the electronic structure of a particle with a nucleon number (mass number)
of 40.

The table shows the suggestions that three students, 1, 2 and 3, made to identify the particie.

student
1 2 3
particle Ar Ci Ca®*
Which students are correct?
A t1and?2 B 1and3 C 2Z2and3 D 1,2and3

9  Which diagram best represents the structure of a substance that is a good conductor of
electricity at 25 °C?

10 How many electrons are shared between the atoms in a molecule of methane, CHq, and in a
molecule of water, H.0?

methane water
A 4 2
B 4 4
c 8 2
D 8 4

B092/1/9/21
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11 The electronic structures of two atoms, Y and Z, are shown.

¥ and Z combine together to form a compound.
What is the type of bonding in the compound and what is the formula of the compound?

type of bonding formula
A covalent YZ;
B covalent YoL
C fonic YZ;
D ionic Yol

12  Which statement describes the attractive forces between molecules (intermolecular forces)?

o m

They are strong covalent bonds which hold molecules togsther.
They are strong ionic bonds which hold molecules fogether.

They are weak forces formed between covalently-bonded molecules
They are weak forces which hold ions together in a iatfice.

13 Sulfur and selenium (Se) are found in the same group of the Periodic Table.

What are the expected formulae of the compounds that contain selenium?

A

B
c
D

Se0, Na:Se and NaSeO.
Se0,, Na:Se and NaSeO,
Se0y, NaxSe and NaxSeQ,
SeQs;, NaSe and NaSeO,

14 A piece of chalk has a mass of 23.0 g. Chalk is impure calcium carbonate.

When analysed, the chalk is found to contain 0.226 moles of pure calcium carbonate, CaCOa.

What is percentage purity of the piece of chalk?
[M:: CaC0s, 100]

A 0883% B 102% C 770% D 983%

6092/1/9/21 I_-rur“ over
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15 Magnesium reacts with dilute hydrochloric acid according to the equation shown.
Mg + 2HCI —» MgClL + Hq

2.4 g of magnesium is reacted with 100 cm? of 1 mol/dm? of dilute hydrochioric acid.
The following statements are made.

1.2 dm?® of hydrogen is formed.
4.75 g of magnesium chloride is formed.
0.2 g of hydrogen is formed.

WO -

No magnesium is left when the reaction is completed.

Which statements about the reaction are correct?

A 1and?2 B 1and4 C 2and3 D 3and4

16 There are two monobasic acids with the same concentration of 1.0 molfdm?®.
One of them is a weak acid while the other is a strong acid.

Which of the following methods are suitable to test the acid strength?

1 using pH meter
2 measuring their electrical conductivity
3 study the rate of reaction with carbonates

A 1and2 B 1and3 C 2and3 D 1,2and3

17  An excess of calcium hydroxide is added to an alkali soil.

What happens to the pH of the soil?

change in pH final pH
A decrease 5
B decrease 7
C increase 7
D increase 10
6092/1/9/21
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18 Elements Q and R both burn in air.
The oxides formed both dissolve in water.

The solution of the oxide formed from element Q turns Universal Indicator red.
The solution of the oxide formed from element R turns Universal Indicator biue.

What are Q and R?

Q R
A carbon suffur
B sodium magnesium
c sodium suffur
D suifur sodium

19  Which pair of substances would not be suitable for producing a large quantity of carbon

dioxide?
A copper(Il) carbonate and dilute nitric acid
B iead(Il) carbonate and dilute sulfuric acid
C  sodium carbonate and dilute hydrochloric acid
D  zinc carbonate and dilute sulfuric acid

20 A student heated some solid ammonium chioride in a test tube. Two gases were formed.
He tested the gases with moist litmus papers as shown below.

moist red litmus paper

solid e
ammonium *—Q :
chloride T - ~ moist biue litmus paper

T
heat

Which of the following describes the colour change of the moist litmus papers?

A The red litmus tumed blue. There was no further change.
The blue litmus tumed red. There was no further change.

The red {itmus turned blue first. After a while, both pieces of litmus papers tumed red.

o O w

The blue litmus tumed red first. After a while, both pieces of litmus papers tumed blue.

6092/1/9721 [Turn over
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21 Substance X dissolves in water to form a colourless sojution.
This solution reacts with acidified agueous silver nitrate to give a yellow precipitate.

What is substance X?

A calcium iodide B  copper{Il} chloride
C iron(Il) iodide D  sodium chloride

22 In which equation does oxidation of the underlined substance occur?

A 2Cu0 + C —» CO: + 2Cu

Fe;0s + 3CO — 2Fe + 3CO2

2Mg + Oz — 2MgO

MnQO; + 4HC/ —» MnCh + 2H0 + Chk

O O w

23 A colouriess gas is passed into each of the two different solutions.
The results for each solution are shown in the table.

solution result
aqueous potassium iodide remains colourless
acidified potassium manganate(VII) purple to colourless

What is the role of this colourless gas?

A an oxidising agent
a reducing agent
both an oxidising agent and a reducing agent

= I o B+

neither an oxidising agent nor a reducing agent

24 The bodies of aircraft are often made using aluminium,

Which two properties of aluminium make it suitable for this purpose?

property 1 property 2
A good conductor of electricity good conductor of heat
B good conductor of electricity strong
c good conductor of heat low density
D strong low density
6002/1/9/21
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25 The diagrams show the reactions of three different metals with dilute hydrochloric acid.

L ¢ - r - ¢
bubbles of
s —o=— hydrogen™——_}t5—1
- o2 o
dilute ——F" dilute ———F2 dilute ——F-07
hydrochioric |_—— hydrochioric O 1 hydrochioric [
acid ] acid 0.9 acid O

\__!X metal X ‘& metal Y E;[& metal Z

What are the metals X, Y and Z7?

X Y z
A copper magnesium iron
B copper iron magnesium
c magnesium iron copper
D iron magnesium copper

26 The diagrams show experiments to investigate rusting of iron nails.

test-tube 1 2 3

tap water salt water boiled water

I which test-tube(s) do the nails rust?

A 1only B “1and2 C 1and3 D 1,2and3

609211/0/24 [Turn over
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27 In which set of apparatus is the metal key electroplated with copper?

aqueous
— copper{I)
sulfate

aqueous
copper(IT)
sulfate

legend

B8 = piece of copper
D w9 = metal key

aqueous
copper(Il)
suifate

agueous
copper(I)
sulfate

28 \When electrolysed using inert electrodes, which dilute solution wouid produce the greatest

increase in mass at the cathode?
[Ar Al 27; Cu, 64; Pb, 207; Ag, 108]

inert
electrode

A B C D
aluminium copper(Il) lead(II) silver
suifate sulfate nitrate nitrate

6092/1/9/21
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29 Which pair of metals X and Y will produce the highest voltage when used as electrodes in a

simple cell?
metal X in a metal Y ina
solution of a solution of a
salt of X saltof Y
porous membrane
metal X metal Y
A copper silver
B magnesium silver
C magnesium Zinc
D zine copper

30 Anelementis in Period 3 and Group VII of the Periodic Table.

Which staternent about this element is comect?

A

B
c
D

The element will form ions of 1+ charge.

The element will have 3 electrons in its outer shell.

The element will have 7 electrons in its outer shell,

The element will have 7 electron shells in its atom.

31 A new element oxfordium, Ox, was discovered with the following properties.

solubilit electrical formuia of bonding in a
¥ conductivity element molecule of Oxz
insoluble in water | does not conduct Oxz Ox = 0x
In which group of the Periodic Table should oxfordium be placed?
A  GroupIll B GroupV C Group VI D Group VIl
8092/1/9/21 [Furn over
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32 Which properties do the elements chromium, iron and vanadium have in common?

1 They all conduct electricity.
2 They, or their compounds, can act as catalysts.
3 They all form coloured compounds.

A 1,2and3 B tand2 C 1and3 D 2and3

33 The table compares the strengths of the bonds for reactions of the type below.
Xz + Y2 o 2XY

Which reaction is most exothermic?

bonds in X bonds in Y2 bonds in XY
A strong strong strong
B strong strong weak
c weak weak strong
D weak weak weak

34 Hydrogen-oxygen fuel cells can be used to power cars. Platinum is used as a catalyst.
The amount of energy produced per gram is shown for three fuels.

| e
hydrogen 143
methane 55
petrol 44

Which statement is correct and is an advantage of a hydrogen-oxygen fuel celi?

A Hydrogen is difficult to store.
Hydrogen produces less energy per gram than methane or petrol.
The only product is water.

o O W

Platinum is rare and expensive.

6092/1/9/21
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35 Which process is endothermic?

A adding water to anhydrous copper{ll) sulfate
B  burning magnesium to make the oxide

C  heating water to make steam

D  neutralising acidic industrial waste

36 The raw materials for the Haber process are hydrogen and nitrogen.
What are the sources of the hydrogen and nitrogen?

source of hydrogen source of nitrogen
A ethanol NPK fertilisers
B crude oil air
" dilute sulfuric acid air
D water ammonium nitrate

37 An expetiment was conducted to investigate the rate of reaction when 1 g of solid P reacts with
100 cm?® of solution Q.

gas syringe

solution Q
solid P

The experiment took place too quickly for any measurements to be faken.
Which change could be made to slow down the reaction?

A add a catalyst

B decrease the particle size of solid P

C decrease the concentration of solution Q
D increase the temperature

6092/1/9/21 [Turn over
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38 In four separate experiments, 1, 2, 3 and 4, dilute nitric acid was added to excess marbie chips
and the volume of carbon dioxide formed was measured.

In all four experiments the same volume of dilute nitric acid was used.
Its concentration, or temperature, or both concentration and temperature, were changed.

The results of the experiments are shown on the graph.

200 —
volume of CO;
produced
fem® 100 -

fime / min

Which statement is correct?

A Alower concentration of acid was used in experiment 3 than in experiment 1.
Experiment 4 was faster than experiment 3.

The acid used in experiment 2 was of a lower concentration than in experiment 1.

o oOom

The temperature of the acid was the same in experiments 1 and 2.

39 Air containing an acidic impurity was neutralised by passing it through a column containing
substance X.

substance X

acidic air ———e 2 — neutralised air

What is substance X?

A calcium oxide B sand
C  sodium chloride D concentrated sulfuric acid
6092/1/9/21
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40 The diagram shows part of the carbon cycle.

carbon dioxide
in the air

power station using
wooden chips as fuel

What are the processes P, Q and R?

P Q R
A respiration combustion photosynthesis
B respiration photosynthesis combustion
C combustion photosynthesis respiration
D photosynthesis combustion respiration

--- End of Paper 1 ---
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3

Section A [50 marks]
Answer all the following questions in the spaces provided.

BP-304

Choose from the following compounds to answer the questions below. Examnars’
Use
ammonium sulfate
calcium oxide
copper{lI) chloride
nitrogen dioxide
sodium iodide
sulfur dioxide
Each compound may be used once, more than once or not at all.
Which compound
(i} forms a yellow precipitate with aqueous silver nitrate,
...................................................................................................... [1]
(i) is used as afertiliser,
...................................................................................................... 1]
(iii} is a poliutant arising from lightning activity.
...................................................................................................... (1]
Explain why sodium iodide will not conduct electricity when solid but will conduct
when dissolved in water.
.............................................................................................................. [2]
[Total: 5]
6092/2/8/21 [Turn over
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A2 The table below shows the properties of some non-metallic elements A, B, C and D.

(a)

(b)

element state at room colour melting point electrica_l
temperature /°C conductivity
A solid black 3317 good
B solid grey 1410 poor
C gas green - 101 does not conduct
D solid vellow 119 does not conduct

Which two elements have giant covalent structures?
Give a reason for your answer.

glements ... and ...

In terms of structure and bonding, suggest how substance A is able to conduct
electricity.

[Total: 41

6092/2/8/21
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5
A3 The diagram shows the composition of the planet Saturn. v
Use
liquid hydrogen 75.0 % hydrogen
atmosphere 24.9 % helium
0.1 % other gases
liquid hefium rocky core
(a) Describe how Satum’s atmosphere differs from the Earth’s atmosphere.
Give two differences.
) O T U P TP PPV
O RSO TTSTON
............................................................................................................ (2]
(b} Some properties of hydrogen and helium are given in the table.
density of the | melting point | boiling point
element | | quid in g/em? /°C /°C
hydrogen 0.07 - 259 - 253
helium 0.15 -272 - 269
(i) Use the information to suggest why the tayer of liquid hydrogen in Satum floats
on top of the liquid helium.
....................................................................................................... [1]
(i) What is the physical state of hydrogen at - 250 °C?
Explain your answer.
....................................................................................................... [2]
[Total: 5]
6092/2/8/21 [Turn over
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A4 Concrete is made from cement {mainly calcium oxide), sand and water.
When sef, concrete is slightfy porous.

When rain water seeps through concrete, some of the uncombined calcium oxide
dissolves to form aqueous calcium hydroxide, Ca(OH)..

(a) The aqueous calcium hydroxide in wet concrete reacts with carbon dioxide in the air.
Ca{OH), + C0O; — CaCOz + HO

The diagram shows the pH at various points inside a cracked concrete beam.

inside of

beam
pH 13

pH 2

surface of beam -

air pH 7

Describe and explain the change in pH from the surface to the centre of the beam.

(b} 25.0 cm?® of an aqueous solution of calcium hydroxide reacts exactly with 18.0 cm? of
0.040 mol/dm? of dilute hydrochloric acid.

Ca(OH), + 2HCI — CaCl + 2H:0

Calculate the concentration, in mol/dm?, of the aqueous of calcium hydroxide.

concentration = ..o mol/dm?

[Total: 6]
6092/2/8/21
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A5 The diagram shows a blast fumace used in the extraction of iron. v
Use
mixture of
iron ore
and coke
{a) On the diagram above, write:
(i} the letter A to show where the air blast enters the furnace, {1
(i}  the letter 8 to show where the slag exits the fumace. [1]
{b) An oxide of iron is present in iron ore and is used as a raw material in the extraction
of iron.
Explain, including chemical equations, how iron is extracted from the ore in a blast
furnace. State symbols are not required.
................................................................................................................ [3]
[Total: 5}
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AB A student investigates the rate of decomposition of four metal carbonates.
When metal carbonates are heated, they decompose and a gas is liberated.

For each of the metal carbonates, the student use the following apparatus to measure the

time taken for a white precipitate to form in a sample of limewater.

YA =
metal — (& VZZ = )

-

carbonate T

heat

The results of the investigation are shown in the table.

“/ limewater

\

metal carbonate

time taken for a white precipitate
to form in limewater/ s

calcium carbonate 600
copper(ll) carbonate 220
iron(IT} carbonate 340
zinc carbonate 380

(a) Name the gas that forms a white precipifate in limewater.

{b) Describe and explain the frend in the time taken for limewater to turmn milky in relation

to the thermal stability of the metal carbonates.

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

6092/2/8/21
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(i)

BP-310

9
To ensure that the investigation is a fair test, the amount of heat supplied must | . />
be constant in each experiment. use
Suggest how this could be done.
....................................................................................................... [11
Suggest another measure you would take to ensure a fair test in this
investigation.
....................................................................................................... [1]
[Total: 6]
6092/2/8/21 [Turn over
PartnerinLearning
323

More papers at www.testpapersfree.com



BP~311

10

A7 A student investigated the reaction of excess magnesium with dilute hydrochioric acid. Exar

Use
Mg(s) + 2HCHaq) -» MgClh(aq) + H:{g)
She measured the volume of gas given off at various times during the reaction.

(a) Draw a ‘dot and cross’ diagram for magnesium chloride.
Show the outer shell electrons only.

(2]

(b) Complete the diagram to show the apparatus she would use to collect and measure
the volume of gas given off.
Label the apparatus.

flask

dilute
hydrochloric
acid

magnesium ribbon

(2}

6092/2/8/21
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1
(¢) The student carried out the reaction at 25 °C using magnesium ribbon. Exapanors”
Her results are shown below. e
60 — — : - T ,‘
s
N AR ER RN E S RAENNNE SRR Iy O Ee A B I
40 '
volume of RIS IS A8 RS 0 8 P R oo P et 0 [Py s s o ot SR
gas/cm® 30 ' :
‘ T
20 ? i
; F
10 ; 1
o = ‘ — : -
0 20 40 60 80 100 120 140
time / seconds
{iy Howlongdoes it take for the reactionto stop? ...l seconds | [1]
(ii) What is the volume of hydrogen produced after 20 seconds?
...................... cm® | [1]
(d} (i) What would be the effect on that rate of reaction by repeating the experiment
at 15 °C instead of 25 °C? Explain your answer in terms of collisions between
particles.
....................................................................................................... [2]
(H) Sketch on the grid provided in (c), the curve you would expect for (d){i}. [1]
[Total: 9]
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A8 Ammonia is manufactured by combining nitrogen and hydrogen at high temperature and et o’
Use
pressure.
catalyst ,
nitrogen + hydrogen === ammonia
(@) (i) Whatis the meaning of the symbol == 7
....................................................................................................... [1]
(i) What is the purpose of the catalyst?
....................................................................................................... [1]
{b) The graph shows the percentage yield of ammonia at different temperatures.
100 T
- -| ] e hnire] fee! ok fed - | PR T o]
80 N
percentage 60 -
yield of _ LY
ammonia -4 T S TEE
0, b,
% 40 s .
20 TR R mgn AaiySuanpags
T - "
0
0 100 200 300 400 500 600
temperature / °C
(i} Describe how the percentage yield of ammonia changes with temperature.
....................................................................................................... [11
(i)  Deduce the percentage yield of ammonia at 400 °C.
............... e e e reee e eneess e enee s sannnesennens | L1
[Total: 4]
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A9 Bromine is an element found in Group VII. Exemorers
Use
The properties of some Group VII elements are provided in the table below.
. - . electron
ki | _
elements melting point boiling point densﬁysm amangement of
/°C /°C g/cm
atom
fluorine -220 -188 1.51 2,7
chlorine -101 -35 1.56 2,87
bromine -7 59 2,818, 7
iodine 114 184 493 2,8,18,18,7
{a) Provide the group name for the elements found in Group VIL
............................................................................................................... [1]
(b) Use the information in the table to estimate the density of bromine.
............................................................................................................... [1]
(c) Gaseous chlorine was bubbled into a solution of potassium iodide and a reaction
took place.
(i  Write the ionic equation for this reaction.
....................................................................................................... (2]
(i} Explain how this reaction shows the relative reactivity of chlorine and iodine.
....................................................................................................... [21
[Total: 6]
8002/2/8/21 [Turn over
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Section B [30 marks]
Answer all three questions from this section.
The last question is in the form of an either/or and only one of the aiternatives should be attempted.

B10 Sorrel is a small green plant with spear-shaped, deep green leaves and reddish-brown .
veins. v
(a) The pigments in the sorrel leaf can be separated by chromatography.

() Describe how chromatography can be used to separate different pigments.
.......................................................................................................... [2]

{ii} Explain what is meant by Rrvalue.
.......................................................................................................... [1]

(b) Sorrel plants contain a poisonous chemical X.

What can be deduced about X from each of the following three pieces of information?

(i} When X is warmed with acidified pofassium manganate(VII), the solution
changes from purple to colourless.
.......................................................................................................... (1]

6052/2/8/21
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15
(i) A 0.1 mol/dm? solution of X has a pH of 3 whereas a 0.1 molfdm? solution of | ... .
hydrochioric acid has a pH of 1. Use
.......................................................................................................... [1]
(iii) When a few drops of aqueous sodium hydroxide is added to X, a brown
precipitate is observed.
.......................................................................................................... i1
Analysis of 10.0 g of chemical X shows that it contains 2.67 g carbon, 0.22 g hydrogen
and the remaining being oxygen.
(i} Deduce the empirical formula of X.
empirical formula ................occi (3]
(ii) Given that the relative molecular mass of X is 90, deduce the molecular formula
of X.
molecular formula ...............coueevveeeeenenes, (1]
[Total; 10}
6092/2/8/21 [Turn over
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B11 Electrolysis involves the chemical decomposition of a compound, either when molten or in
aqueous solution, by the passage of an electric current.

{a) Calcium is manufactured by the electrolysis of molten calcium chloride.

®

(i)

(iif)

water-cooled
steel cathode

molten
. calcium chloride

— e — — = — — — el

|

|

|

!

|

t

!

I

|

\
ANNNNNNNNNNNN

L — — = - — e -

State the products formed
atthe anode, e

atthe cathode. ..o e

Suggest a non-metal that can be used as an anode in this electrolysis.

A stream of inert gas is blown over the calcium as it is removed from the molten
calcium chloride.

Suggest the identity of the inert gas and explain why a stream of inert gas is
blown over the hot calcium.

6092/2/8/21
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(b) An electrolysis of aqueous copper(Il) suifate was conducted using the apparatus

shown below.

copper anode
(positive electrode)

copper cathode

—

J —

(negative electrode)

aqueous

copper(ll) sulfate

The copper cathode was weighed before and after the electrolysis.

experiment
number

current
used / A

time taken
is

mass of cathode

hefore electrolysis
/g

after electrolysis
/g

1

2.0

180

1.24

1.36

2

4.0

180

1.20

1.44

3

2.0

360

1.34

1.58

{i} Explain, with the aid of a half-equation, why the cathode increases in mass.

(i} It was observed that the colour intensity of the blue aqueous copper(Il) sulfate
remained the same before and after the electrolysis.
Explain this observation.

6092/2/8/21
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For

(ili) In experiment 2, the mass of the anode was also weighed before and after the | .o
electrolysis. b
At the start, the anode has a mass of 1.45¢.
Determine the mass of the anode at the end of the electrolysis.

mass of anode at end of electrolysis = .................. gl [}

{iv) A fourth experiment was conducted, this time using a current of 8.0 A for 90

seconds.
At the start, the cathode has a mass of 1.51 g.
Predict the mass of the cathode at the end of the electrolysis.

mass of cathode at end of electrolysis = ........................ gl [l

[Total: 10]
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B12 EITHER

Cyclopropane is a colourless gas.
Cyclopropane reacts with bromine at room temperature. The chemical equation for the
reaction is shown.

H H

\< A
/ + Br—Br - Br—(|3——
H

H—C—C—H o

/N

H H

I—0O—X
I—0O—I
;

cyclopropane bromine dibromopropane

(a) (i} Whatis the empirical formula of cyclopropane?

(i} Describe the expected observation when cyclopropane is bubbled into agueous
bromine.

{b) The reaction of cyclopropane with bromine is exothermic.

Complete the energy level diagram for this reaction by
¢ adding the product of the reaction,
 labeliing the enthalpy change, AH.

energy / kJ cyclopropane + bromine

b4

progress of reaction

BP~320
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(¢} Propene also reacts with bromine.
H

y H\C/ Br Br H

\ / S + Br—Br - H—-T-—-—C—(ll—-H
Cc=C

/N H H H

H H

(i) Name the type of reaction that occurs between propene and bromine.

(i} Use the bond energies in the tabie to calculate the energy change, AH, for the
reaction between propene and bromine.

bond C—H C—2C Br—Br | C—8Br C—=—C
bond energy |, 348 193 285 611
in kJ/mol
energychange = ...........coiiiiiiiininn kd/mol

(d} The boiling point of bromine is 59 °C and the boiling point of iodine is 184 °C.
Use your knowledge of bonding to heip you explain the difference in the boiling points.

[Total: 10]
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For

B1 2 % Examiners”

Uss

This question was set on the Common Last Topic and has been removed.

[Total: 10]

- End of Paper 2 -—
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Paper 1
Answer to MCQ [40 marks]
1|l A |6| D 11| D |16, D |21| A 26| B |31| B |36 | B
21 €C | 7| C 121 € 1171 D (22| B |27 D |32 A |37 C
3|/ B 8| B !13] € {181 D 23| B (28, D |33| € (38| A
41 D |9 | D (14| D {19 B |24 | D |29 B |34| C (38| A
5( D (10| D |15 A (20| € 125 A {30, €C [36] € |40 | B
Paper 2
Answer to Section A [50 marks]
No. Answers Mk | Tot Mk
Al a i sodium icdide 1 5
ii ammonium sulfate 1
i | nitrogen dioxide 1
b in sclid staie, ions cannot move / are held in fixed pasition / in lattice ; | 2
in solution, ions become moebile / free~-moving to act as charge
carriers ;
A2 |a A and B ; very high melting points ; 2 4
b In substance A (graphite), each (carben) atom uses three valence 2
electrons for covalent bonding ; or each (carbon) atom is bonded to 3
other carbon atoms.
The fourth electron is delfocalised ! mobile or the non-bonded electron
can act as the charge carriers along the {graphene) layer but not
between the layers ;
A3 |a any 2 points z 5
» greater percentage of helium on Saturn / less helium on Earth
» greater percentage of hydrogen on Saturn / no or little hydrogen on
Earth
» no or very little nitrogen on Saturn / Earth has about 78% nitrogen /
Earth has a lot of nitrogen
» 1O GXygen on Saturn/ oxygen on Earth / Earth has about 21%
oXygen
» lower percentage of ather gases on Saturn / more of other gases on
Earth
» greater percentage of argon on Earth / less argon on Saturn
b i | liguid hydrogen is less dense than liquid helium 1
ii | gas;-250°C is above the boiling paint ; 2

1
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No.

Answers

itk

Tot Mk

Ad

L

a Any three points:

pH increases inside beam / pi reduces near the crack
carbon dioxide (in soluticn} is slightly acidic
on the surface of the beam, CO; reacts / neutralises Ca{OH)

crack allows COz to enter inside of the beam

reaction of CO, with Ca{OH), reduces alkalinity / lowers pH
further inside the beam, lesser {or no) CO./ little or no reaction of
COgz with Ca(OH}),

b no. of moles of HC/ = 0.04 x 0.018 = 0,00072 mol ;
no. of moles of Ca(OR), = 0.5 x 0.00072 = 0.00036 mal ;

concentration of Ca{OH), = 0.00036 + 0.025 = 0.0144 molldm® ;
Allow ECF

A5

1)

2)

3)

a i A shown correctly (on either left or right top pipes at base of furnace)
ii S snown correctly on the bottom right outlet (upper of the two layers)

b 1 mark awarded for each step

in the blast furnace, coke burns in air to produce carbon dioxide:
Cfs} + OaAg) ~» COAg)

Carbon dioxide reacts with more coke ¢ produce carbon
monoxide:
COg) + Cfs) — 2C0{g)

Carbon monoxide reduces haematite to produce molten iron:
Fe:04s) + 3CC{g) — 2Fe(/) + 3CO:(g)

Note:

- answers must be in the correct sequence

- state symhols are not required

- marks awarded for correct chemical equation, even without word
description

2
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Ab

carbon dioxide

The more thermally stable the metat carbonate, the longer the time
taken for imewater to turn milky ;

The more reactive the metal is, the more stable is its metal carbecnate ;
hence it will take greater amount of energy o decompose the metal
cathonate to liberate carbon dioxide gas, hence the longer time taken ;

same height of flame / same opening of air hole / same amaount of gas
is supplied / flame is the same distance from the test tube / same

strength of flarme

same volume / concentration of limewater used or
same mass / moles / surface area / patticle size of solid metal
carbonate used

AT

94 _ Legend /key:
s glectron of magnesium
x electron of chiorine

[1] correct Mg?* ion
[1] correct CF ion

Gas syringe or inverted measuring cylinder with gas tube labelled;
Gas tube leading from closed apparatus o flask or from inverted
measuring cylinder with mouth underwater to flask ;

44 — 48 (seconds)
41 {em?)

rate of reaction will be slower / will decrease ;

at lower temperature, lesser particles will possess Activation energy /
sufficient energy, leading to decreased freguency of successful
collisions ;

initial gradient starting from origin and less steep than original graph
ends up at the same final volume at time later than 48 s

AB

reversible reaction
speeds up the reaction / increases the rate of reaction

when temperature increases, percentage yield decreases
28 %

3
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AS

halegens
values between 1.6 — 4.9 (actual; 3.12)

Chig) + 2I'(ag) —» 2Cf (ag) + lo(aq}
carrect balanced ignic equation ;
all correct state symbols (award only when eguation is correct);

Chlorine is more reactive than iodine;

potassium chloride and icdine ;

Hence chiorine Is able to displace iodine from potassium icdide to form

No.

Answers

Mk

Total
Mark

iii

Any two points:

» chromatography paper (with bottom of paper) placed in sclvent
{ethano! ar water), with start ling above the solvent

» gpot of the sample (X} placed on start line / origin

» aliow solvent to movs up the paper / pigmentis are separated as
they move (vertically) up the paper

Allow: well-labeled diagram of paper chromatography set-up

ratio of the distance travelled by the sample (spot) to the distance
travelled by the solvent

X is a reducing agent/ X is oxidised by acidified potassium
manganate{V1I)

X is a weak acid / weaker acid than hydrochloric acid

X contains iron(III) or Fe® ions

C

H

O

mass

267

0.220

7.11

Ar

12

16

males

0.2225

0.220

0.444375

whole
ne. ratio

1

2

Empirical formula:CHO; ;

n {M; of CHO;) = 90

n(12+ 1+ 2(16)] = 90

n=2
CoH:z04

10

4
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B |a |i ichloring; 10
11 caiciun,
allow 1m for calcium and chlorine ideniified the other way round
it | graphite / carbon 1
il | any noble gas {&.g. helium / neon / argon / krypton) or nitrogen ; 2
to prevent it from reacting with air / oxygen ;
b |i | Cu®aq)+2e - Cu(s): 2
Cathode gels plated with copper ;
ii | The rate of copper ancde ionising is the same as the rate of 1
copper(ll) 'ons discharged at the cathode,
i | 1.21 {g) 1
iv [ 1.75(g) N
¥
B12 | EITHER
a|i |CH: 1 10-2
i | Agueousbromine-is-desalourised-frorreddish-brown-io-colourless 3 =
b horizantal line drawn to the right of and below the reactant line ; 2
AH shown and correctly labelled with single-headed arrow pointing in
the comect direction (downwards) ;
e |i | Addition-reaction 1
i | Energy absorbed for bond breaking = 611 + 348 + §{412) + 193 2
= 3624 kJ
1
Energy released for bond forming = 2(348) + 2(285) + 6(412) (]
= 3738 kJ
AM = 3624 - 3738 = -114 kJimol ;
d » iocine has a larger molecular size / higher M; than bromine 3
« iodine has sfronger intermolecular forces of attraction
« indine requires greater amount of energy to overcome these forces
of attraction

B12 OR question on Grganic Chemistry has been removed.
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