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1 An experiment to measure the rate of reaction between different acids and calcium carbonate
is to be conducted.

The following apparatus are provided: conicalflasks, measuring cylinders and stopwatch.

Which additional pieces of apparatus are needed to measure the rate of reaction?

1 beaker, delivery tube
2 stopper, burette
3 electronic mass balance, cotton wool

A 1 only

B 3 only

C l and3only

D 1,2and3

Two gases, P and Q, were separately released in a laboratory on a cold day. The experiment
was repeated on a hot day. The time taken for the gases to reach the opposite end of the
laboratory was recorded for each experiment.

The relative molecular mass of gas P was 32 and the relative molecular mass of gas Q was
71.

Which gas on which day would reach the end of the laboratory in the shortest time?

2

gas day

A P cold

B P hot

c o cold

D o hot
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3 The results of a chromatography experiment containing substance X is shown below.

The diagram is not drawn to scale.

solvent front

substance X .. ..

100 mm

60 mm

20 mm
start line

What is the Rr value of X?

0.43

0.57

0.60

1.40

4 Three separations are listed.

1 obtaining water from a mixture of alcohol and water

2 obtaining iodine from a mixture of iodine and iron powder

3 obtaining solid sodium chloride from aqueous sodium chloride

Which techniques would be involved in these separations?

tI

A

B

c
D

'f

1 2 3

A fractional distillation sublimation evaporate to dryness

B fractional distillation sublimation flltration

filtration crystallisation evaporate to dryness

D sublimation crystallisation filtration
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5 Which row shows the non-metallic substances in the order of their melting points?

6 Some properties of substances P, Q, R and S are given in the table below.

Which classification of the substances as an element, a mixture or a compound is correct?

element mixture compound

A P R Q,S

B S Q,R P

c R S Q,P

D P R,S o

lowest melting point highest melting point

A

B

c
D

fluorine

chlorine

diamond

diamond

chlorine

fluorine

fluorine

chlorine

diamond

diamond

chlorine

fluorine

electrical conductivity
when solid

effect of heat

P constant yes
solid bums brightly to form

an oxide.

o constant no
solid decomposes to form
simpler substances when

heated

R vanes yes

S vanes no
liquid reacts with air to

form carbon dioxide and
water.
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56

BP- 58

I

oercentaoe
substance I ...

composrtron by mass

solid melts when heated



BP-59

7 Which of the following substance contains both ionic and covalent bonds?

A

B

c

D

NzOa

CUS04

NHs

ZnS

8

9

A

B

c
D

ln which molecule are all the outer electrons of the atoms involved in bonding?

Which ol the following elements will have similar chemical properties as magnesium?

HF

H,O

NHr

CH+

A

B

c
D

calcium

lithium

oxygen

silicon

lO A newly discovered element has the rollowing properties.

. lt has a high melting point.

. lts presence can lower the activation energy of a reaction

What type of element is this newly discovered element?

A an alkali metal

B a halogen

C a noble gas

D a transition metal

't'l

A lodine is the darkest coloured halogen.

B Sodium has a higher melting point than potassium.

C Lithium is more reactive with water than potassium.

D Bromine reacts with sodium chloride to produce chlorine.

Which statement about elements in Group I and Group VII of the Periodic Table is conect?
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12 Which compound contains the highest percentage mass of oxygen?

13 A carbohydrate has the formula CoHrzOo.

One mole of this carbohydrate is burnt in excess oxygen and the gas formed is collected

What volume of gas, measured at room temperature and pressure, is collected?

A 24 dm3

B 48 dm3

C 144 dm3

D 288 dm3

14 Four students prepared hydrated coppe(Il) sulfate crystals (CuSO+.SHzO) by initially adding
excess copper(Il) oxide to dilute sulfuric acid.

Unreacted copper(Il) oxide was removed by filtration and the mass of copper(tr) oxide that
reacted was calculated.

After crystallisation, the students dried and weighed the crystals.

Which student produced the highest percentage yield of hydrated copper(Il) sulfate?

PartnerlnLeaming
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compound relative formula mass

A CaO 56

B FezOs 160

c KMnOa 158

D CuCOs 124

mass of copper@) oxide reacted / g mass of crystals produced / g

A 4.0 10.0

B 8.0 24.0

c 12.0 32.0

D 16.0 40.0
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15 The energy profile diagram of a reaction is given below.

energy

progress of reaction

Which of the following reactions is not represented by the diagram?

A 2AgNO:(s) > 2Ag(s) + or(g) + 2NOr(g)

B HrO(g) ) 2H(g) + O1g1

C HrO(g) ) HrO(4

D 6COz(g) + 6HzO(4 ) CoHrzOo(s) + 60z(9)

16 The graph shows the changes in reactant and product concentrations during a chemical
reaction

concentration i mol dm-3

time / s

Which equation represents the reaction?

X>2Y+Z
X>Y + 22

y + Z)X
z+x) 2Y

PartnerlnLeaming
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B

c
D

59

I



BP-62

19

17 Calcium carbonate reacts with dilute nitric acid.

CaCO3(s) + 2HNO3(aq) ) Ca(NO3)r(aq) + HrO(/) + COr(g)

Which change will increase the speed of reaction?

A decrease the volume of acid used

B decrease the pressure of the environment in which the reaction is canied out

C increase the temperature

D increase the size of the calcium carbonate solids

18 Which equation does not represent a redox reaction?

A 2Fe(s) + 3C/z(9) _> 2FeC/s(s)

B 2AgB(s) --r 2Ag(s) + Brz(9)

C Cu2-(aq) + Mg(s) + Cu(s) + Mg2-(aq)

D ZnO(s) + HzSO+(aQ) -+ ZnSO4(aq) + HzO(/)

substance Q substance R

Which of the following conectly classifies substance Q and R?

o R

A acid acid

B acid base

c base acid

D base base

PartnerlnLeaming
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20 25.0 cm3 of aqueous sodium hydroxide was transfened into a conical flask. Four students each

titrated dilute hydrochloric acid from a burette to the conical flask.

student 1 2 3 4

volume / cm3 25.20 25.30 25.20 26.10

What could be the reason(s) for the result obtained by student 4?

1 The burette was rinsed with dilute hydrochloric acid.

2 The mnical flask was rinsed with deionised water.

3 The conical flask was rinsed with deionised water and sodium hydroxide

A 2 only

B 3 only

C l and3only

D 2and3only

21 A student placed a solution of aqueous sodium hydroxide into a beaker.

Which of the following chemicals will cause the pH of the solution to decrease?

A carbon monoxide

B magnesium oxide

C nitrogen monoxide

D zinc oxide

22 Which statement about the production of ammonia using the Haber process is not conect?

A The chemical reaction is reversible.

B lron is used as the catalyst.

C Hydrogen is obtained by cracking.

D One mole of hydrogen reacts with three moles of nitrogen to form two ammonia

molecules.

PartnerlnLearning
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pollutant effect

A carbon monoxide globatwarming

B nitrogen dioxide globalwarming

c methane acid rain

D sulfur dioxide acid rain

BP- 64

23 Which pollutant is correctly matched to its effect on the environment?

24 Which of the following substances will cause the ozone layer to be depleted?

A CH+

B CFzClz

cco
D COz

25 The carbon cycle is shown below

decomposition y

death and excretion

Which row describes processes X, Y and Z?

PartnerlnLeaming
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x

Z

dead organic
matter

atmospheric
carbon dioxide

green plants

animals

x Y z
A respiration combustion photosynthesis

B respiration photosynthesis combustion

c photosynthesis combustion respiration

D photosynthesis respiration combustion
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26 A aqueous solution mntains barium ions, silver ions and one anion

What could the anion be?

chloride

carbonate

nitrate

sulfate

27

What is compound Z?

ammonium carbonate

ammonium nitrate

zinc carbonate

zinc nitrate

28 Steel is an alloy of iron with a very small percentage of carbon.

Which statement about steel is correct?

A Carbon atoms disrupts the orderly anangement of iron atoms.

B Higher percentage of carbon makes the steel softer.

G lron atoms are the same size as carbon atoms.

D Lower percentage of carbon makes the steel more briftle'

29 Chromium is between zinc and iron in the reactivity series.

Which element is able to reduce chromium oxide to chromium?

carbon

copper

iron

lead

A

B

G

D

The table shows the results of tests carried out on compound Z-

A

B

c
D

A

B

c
D

test result

add aqueous sodium hydroxide

and warm

gas evolved turned damp red litmus paper

blue

add dilute sulfuric acid
gas evolved formed white precipitate in

limewater
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30 Which of the following carbonates does not decompose when heated?

coppe([) carbonate

magnesium carbonate

sodium carbonate

zinc carbonate

3{ The table shows the results of adding three metals, P, Q and R, to dilute hydrochloric acid and
to water.

metal dilute hydrochloric acid water

P

o

R

no reaction

hydrogen produced

hydrogen produced

no reaction

no reaction

hydrogen produced

What is the order of reactivity of the metals?

32 To prevent rusting, steel tools are galvanised by coating the steel with a layer of metal.

Which metal is used as the coating?

A aluminium

B copper

G silver

D zinc

A

B

c
D

most reactive least reactive

A

B

c
D

P

P

R

R

R

o
o
P

o
R

P

o

PartnerlnLeaming
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33 The diagram shows the results of an electrolysis experiment.

electrolyte

Which of the following is the electrolyte used?

A aqueous silver nitrate

B concentrated coppe([) chloride

C dilute sulfuric acid

D molten potassium chloride

U ln which electrolysis experiment would there be no change in the concentration of the cation in
the electrolyte?

electrolyte electrode

A aqueous copper(Il) sulfate carbon

B aqueous copper(Il) nitrate Gopper

c mncentrated aqueous potassium chloride carbon

dilute nitric acid platinum
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35 The diagram shows the fractional distillation of petroleum.

fraction Pf
f

fraction Q
petroleum ------->

Which statements about fractions P and Q are conect?

higher molecular mass higher viscosity

A P P

B P o
c o o
D o P

36 The diagram shows the structural formulae ofthree compounds.

H
Ic-H
I
H

H
I

H-C
I

H

HHrlc-c-HtlHH

TI
H_C-C_Htt,- g-?-*

HH

H

a:l^-
,l/lHH

Which statement describes all three compounds?

A They can form polymers.

B They are isomers of one another.

C They decolourise aqueous bromine.

D They are from the same homologous series.

-C-C-ttHH

PartnerlnLeaming
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37 A polymer has the structure shown

- CH, - CH 
- 

CH, 
- 

CH 
-CH, -CH -

c,Hs CzHs CzHs

What is the moledJlar formula of the monomer?

A CzHr

B CsHe

C ClHe

D CrHro

38 Vvhich of the following does not change during polymerisation of propene to form
poly(propene)?

A boiling point

B empirical formula

C mass

D molecular formula

39 Which ot the following properties is the same for one mole of methane and one mole of
ethanol?

A mass

B number of atoms

C number of molecules

D volume at room temperature and pressure
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40 A polymer is to be made from the two molecules shown.

?-*? H.. ./tlH*O-C* C*Q*H and N-CH2I__J-CH2-N.
H/-\H

oB

c

D

Which diagram shows the structure of the polymer?

A 00
l{-- |*c'{uh:fl'c

H

O OH H

-dw$-tr=t-
NHa NHa

End of Paper
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Section A [50 marksl

Answer the following questions in the spaces provided.

Al The structures of some substances containing nitrogen are shown below.

ABC
o3

H

D

N:N ,:;r'N'-,

(a)

N

I

H

H

N

I
I I

o o

Answer the following questions by choosing from the substances A, B, C' D or E
You can use each structure once, more than once or not at all.

Which substance represents

(i) a substance with high melting and boiling point,

(ii)

(iii)

a substance that turns moist red litmus paper blue,

a substance that lowers the pH of water,

(b) State one source of substance E.

lTotal: 4l

Which trends are only true down a group, which trends are only true across a period
and which trends are true for both?

Put a tick (../) in one box for each row.

trend
only true
down a
group

only true
across a
period

true for
both

The number of electron shells increases.

The number of valence electrons
increases.
There is a change in character from
metallic to non-metallic.

PartnerlnLearning

[fotal: 3]

t3I

t1I

t11

t1l

t1I

E

A2 The Periodic Table shows trends down each group and across each period.
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A3 Some rocks from a distant planet were studied.

The percentage by mass of the elements in compound Y are determined

element percentage by mass

potassium 39.4

rron 28.3

oxygen 32.3

(a) Show that the empirical formula of Y is KzFeO+.

(b) A few drops of aqueous KzFeOa are added to a test-tube containing 3 cm3 of
aqueous potassium iodide. The solution in the test-tube changes from colourless
to brown.

Given this information, what can you deduce about the chemical properties of
KzFeOq?

[Total: 3]

A4 A sample of four gases were mixed together at room temperature and pressure

The table below shows the melting and boiling points of these four gases.

name of gas melting poinU oC boiling poinU oC

argon -189 -186

nitrogen -210 -196

oxygen -219 -183

helium -272 -269

(a) Which substances exist as liquids at -200 oC?

PartnerlnLearning
72

BP.7 4

Examirels
For

Use

t21

t1l

11l

I



(b) Describe the changes in the movement of oxygen molecules when it is heated
from -200 oC to -180 oC

[Total: 3]

A5 A student is given a sample of solid sodium carbonate.

The student performed two measurements shown in the table below

mass of beaker / g 32.05

mass of beaker + sample / g 111.55

The sample was added to 25.00 cm3 of 0.1 mol/dm3 dilute nitric acid.

NazCOs + 2HNOg ) 2NaNOe + HzO + COz

(a) Calculate the number of moles of dilute nitric acid used.

no. of moles of dilute nitric acid: .. mol

(b) Determine the limiting reagent. Workings should be clearly shown

limiting reagent:

PartnerlnLearning
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(c) Calculate the volume of carbon dioxide produced.

volume: cm3

(d) With reference to collision theory, describe and explain how a higher
concentration of dilute nitric acid would affect the rate of carbon dioxide produced.

[Total: 8]

AG An experiment was conducted to investigate the rate of rusting in nails.

Two iron nails were prepared as shown in the diagram below.

iron nail coiled
with copper

iron nail coiled
with zinc

(a) Which iron nail will take a shorter time to rust? Explain your answer

PartnerlnLeaming
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(b) Describe, with the use of chemical equations, how iron is obtained from iron ore
and coke.

[Total: 5]

A7 Cadmium is a transition element that is used to make rechargeable batteries. lt does not
react with water. An experiment was carried out to determine the reactivity of cadmium.

The results of the experiment obtained is shown below.

experiment

nickel

cadmium sulfate

nickel

zinc sulfate

cadmium

lead(II) nitrate

observation
S

grey solid in a green
solution

no change, solution
remains colourless

grey solid in a
colourless solution

(a) Arrange the metals, lead, nickel, cadmium and zinc in increasing order of
reactivity.

PartnerlnLeaming
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(b) ln another experiment, cadmium was added into copper(Il) sulfate solution.

Predict two observations and explain your reasoning.

observations....

reasons

(c) Cadmium is expensive to purchase but industries continue to use it as a catalyst
in the production of chemicals.

Give two reasons why cadmium is cost effective in producing chemicals in the
longer term.

[Total:7]
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A8 The diagram shows the set-up of an electrolysis experiment. W and X are copper
electrodes, while Y and Z are silver electrodes.

+

W

copper(Il) sulfate solution silver nitrate solution

(a) (i) Which two electrodes would increase in mass?

(ia) Which of the electrodes stated in (a)(i) will increase in mass at a faster rate?
Suggest a reason your answer.

(b) When both Y and Z electrodes are replaced with carbon electrodes, bubbles are

observed at Y.

(i) Write a half-ionic equation for the formation of this gas at electrode Y.

(ii) Describe a test for the gas obtained in (bXi).

PartnerlnLeaming
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A9 Aspartame is an artificial sweeter that has recently been listed by by the World Health

Organisation as a substance that may cause cancer. The structure of aspartame is

shown below.

H
I

o

-l

hoH\

H

H-t

o\

\o

H\

C

I

C

tt*

I

./ct
tH H

H
c

il
o

I

\r.,
I

4"-,

H
I

c

I

c

H

,_a

il
rrt 

c
c
I

H

full structural formula of aspartame

(a) Name one functional group present in a molecule of aspartame.

(b) Methanol and aspartic acid are among the products formed when aspartame is
broken down in the stomach.

H
I

H.C_O_H
I

H

cooH
I

H,N-C-H
I

CH:
I

COOH

aspartic acid

(0 Describe a chemical test to distinguish between a sample of methanol from
a sample of aspartic acid.
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(ii) A sample of methanol reacts with ethanoic acid in the presence of
concentrated sulfuric acid to form water and substance X.

Name and draw the full structural formula of substance X.

Name: ........

Full structural formula:

lTotal: 5I

A1O The alkanes are a homologous series. The table shows some information about some
alkanes.

alkane
relative

molecular
mass

melting
point /

"C

boiling
point /
'c

density at room
temperature

and pressure in
g/dm3

enthalpy
change of

combustion
in kJ/mol

methane 16 - 182 - 162 0.667 - 889

propane 44 -'188 -42 - 2217

butane 58 - 138 -1 2.417 - 2880

(a) Calculate the density of propane at room temperature and pressure.

Give your answer to 3 significant figures.

density of propane g/dm3

(b) using the information in the table, explain why the density of butane is higher than

that of methane at room temperature and pressure'

PartnerlnLeaming
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(c) (i) Draw the full structural formula of both isomers of butane, CaHro.

isomer 1 isomer 2

(ii) A student commented that the enthalpy change of combustion of both
isomers of butane would be very similar.

Do you agree? Explain your answer.

BP-82

t2t

t21

[Total: 7]
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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 alternatives should be attempted.

B{ 1 Read the information about the chlorides of elements in Period 3 of the Periodic Table.

Elements and their chlorides

The formulae and chemical properties of the chlorides of the elements change across

Period 3.

The chlorides behave differently when they are added to water. Some of the chlorides

dissolve in water to form a solution. Some hydrolyse when they are added to water.

This means that they react chemically with water to produce new products.

element
metal/
non-
metal

formula of
main

chloride

bonding
in chloride

effect of adding
chloride to

water

products of adding
chloride to water

Na metal NaC/ rontc dissolves NaC/ (aq)

Mg metal MgCt2 ronrc dissolves MgC/2 (aq)

A/ metal A/C/3 covalent hydrolyses
complex mixture

of products including
Hc/ (aq)

Si
non-

metal
sic/4 covalent hydrolyses

sio2 (s)
HC/ (aq)

P
non-
metal

covalent hydrolyses
H3PO3 (aq)

HC/ (aq)

S
non-

metal
s2c12 covalent hydrolyses

complex mixture
of products including

HC/ (aq)

ct non-
metal

c12 covalent hydrolyses HC/o (aq) HC/ (aq)

The reaction of chlorine with water is interesting because it is an example of a

disproportionation reaction. Disproportionation happens when the oxidation state of the

same element both increases and decreases in the reaction'

The chlorides have different formulae and the ratio of the element to chlorine changes

across Period 3. Some examples are shown in the table below'

PartnerlnLeaming
81

ratio of element to chlorine

1'.1NaC/

1:2MgC/z
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(a) Describe the pattern for the ratio of element to chlorine across Period 3. lnclude ratios in
your answer.

(b) Write the chemical formula of the chloride which forms a precipitate when added to water?

(c) Two students talk about the data.

Student 2:
"l think that whether or not the chloride hydrolyses is linked to the bonding of the chloride."

Does the information in the table support the ideas of the students? Explain your answer

(d) Suggest a reason why argon is not included in the table of information about Period 3
chlorides?

(e) A student would like to perform an experiment to learn more about the hydrolyses of
chlorides in water.

Describe a test to determine whether a chloride has hydrolysed after being added to water.
You should include a description of both the positive and negative resulti.

test

t2t

t1I

t3I

t1l

results

PartnerlnLeaming
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812 lodine reacts with chlorine to form dark brown iodine monochloride.

lz + Clz--- 2ICl

bond energy / kJ per mol

II 1 1

ct-ct 242

I-Ci 208

(a) Calculate the overall enthalpy change for the reaction between iodine and chlorine

overall enthalpy change

(b) Draw an energy profile diagram for the reaction between iodine and ch

..... kJ/mol

lorine.

lndicate clearly,
. the activation energy, Ea

. the enthalpy change, AH

. energy level of reactants and products

energy

progress of on

(c) on your diagram in (b), sketch the energy profile diagram for the same reaction

when a suitable catalyst is used.

Label this graph as (c).

PartnerlnLeaming
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(d) Chlorine and iodine are both found in Group VII.

Describe an experiment to prove that chlorine is more reactive than iodine. You
should include observation(s) in your description.

(e) A student is presented with a set of data showing the boiling points and bond
energy.

substance boiling point (oC)

chlorine (C/z) -34

iodine monochloride (ICD 97.4

bond energy / kJ per mol

cl-ct 242

r-c/ 208

A student commented that the boiling point for iodine monochloride is wrong. The
student thinks that it should be lower than chlorine because the I - C/ bond is
weaker than the C/ - C/ bond.

Do you agree with the student? Explain your answer.

BP-86

t2t

111

lTotal: 101
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EITHER

Bl3 A washing agent contains the acid, sodium hydrogen sulfate, NaHSO+. Sodium hydrogen
sulfate can be made by reacting sodium hydroxide with sulfuric acid, HzSO+.

(a) The graph below shows the change in electrical conductivity when lead(Il) nitrate
solution is added into dilute sulfuric acid.

electrical
conductivity

A

B

volume of lead([) nitrate

(i) Write the ionic equation for the reaction between lead(Il) nitrate and dilute
sulfuric acid.

(ii) Describe and explain the following changes in electrical conductivity from A
to B and to C.
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(b) Describe how a dry sample of magnesium sulfate can be prepared from dilute
sulfuric acid and magnesium carbonate.

(c) Sulfuric acid can be formed by dissolving sulfur dioxide in water followed by an
oxidation reaction.

(i) Name the common substance used to remove sulfur dioxide from the flue
gas produced from fossil fuel power plants.

(ii) Describe, with the use of suitable chemical equations, how the substance
named in (cxi) removes sulfur dioxide from waste gases.

ffotal: 10I
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OR

813 The following table shows the melting point and electrical conductivity for five
substances.

melting point /
"c

electrical conductivity
in solid state

electrical conductivity
in molten state

graphite 3650 good poor

diamond poor poor

poor good

sodium oxide 1132 poor good

sulfur dioxide -73 poor poor

(a) Explain why the melting point of magnesium oxide is much higher than that of
sodium oxide.

(b) With reference to structure and bonding, explain why diamond has high melting and
boiling point.

(c) With reference to structure and bonding, explain why graphite is a good conductor

of electricity.

(d) Explain why sulfur dioxide is not able to conduct electricity in any state'

(e) other than melting point, boiling and electrical conductivity, state another physical

property of sodium oxide.

BP-89
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3550 
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magnesium oxide 2852
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1

Faper I

$eetior !r

0 B D A fiB c A AB

B c A c D B BI c D

(/ A A A nD n BB

cc B c B c B Bc D

A1 al B 11

aii A t1l
ailt

activity i internal combustion engines
1I

b l1 I

A2

trend
onlY true
down a
qrouo

only true
across a
period

true for
both

The nurnber of electron shells
increases-

The number of vatence electrons
increases.

There is a change in character
frorn metallic to non-metallic. l3l

A3 a

[1] conact number of moles
[1] corect ratio

ellement K Fe o

% mass 3S.4 28.3 ?2.3

A, 3g 5G 1$

No. of moles #-''o' 2&3

sf = 0.50$
32.3 _, nl-&.vt
15

$implest ratio
1.O1 * 2

0.505 -
o.sos:. .;il;*r

2.01 * ,
0.505 *

t2:

PartnerlnLearning
90

[furn over

e tF s {s

'i :
-t2

i
'i.:!, 'i :; {fi 1? 1fi -:*

a3 /{t gs

3{ 33 3S 3? 3g 3d 4{I

https://freetestpaper.com/


BP-93

2

t1lb li is an oxidi$inq aqent.

l1la Nitrogen and oxygenA4

121

t1l

one another.

As SCtESeIe!@g, molecutes g!!3!g;faslgI.

At -'!So"C, the oxygen molecules sta( to ggg[reely3gg!-lgqglqly3!
hiqh soeeds in all directions.

b

a

At -200"C, the oxygen molecules 9!!Cs-tleg&-q.!glarrdom!v around

No. of moles of dilute nitric acid . 25.00/1000 x 0.1 = 0.0025 molA5

l2l

b Mass of sodium carbonate = 79.5 g

Number of moles of sodium carbonate = 79.5 / 106 = gI!.Eo!

0.75 mol of sodium carbonate requires 1.50 mol of nitric acid to react
completely. lstatement is needed for obtaining final answer mark]

diluto nitric acid is the limitng reagent.

[no mark if working doss not c,onvince nitric acid is limiting reagentl

121

By mole ratio,

2 moles of dilute nitric acid produces 1 mole of carbon dioxide

Number of moles of carbon dioxide = 0.00125 mol

Volume = 0.00125 x 24000 = 30 cms

c

lrj

d The rate of carbon dioxide produced would increase.

As the concentration increases, the number of reactant panides per unit

volume of nitric acid increaees.

The frequency of collision and the frequency of effectivs collision
between reactant Particles increases-

t)1

lron nail w![n-. cooper.

lron is gry$yg than copper. lron would S4@i!*[ and ELin
place of copper.

Accept:

Znc is ry-1g!i!g than iron' Znc would sacrilics llsetf and gg[gdg
in place of iron.

aA6

b C+Oa)COr

Carbon in coke reacts wilh carbon dioxide-in air to
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J

CQ2+C+2CO

Ga&on disxide raacts with more eske to form *arbon menoxide.

Fez0s+3CO*3COr+ZFe

lron ore I haematite / iron{Illi oxide reacts wi$r carb*n moncxide to fcnn
irCIn and carbon diox[de"

{31

A7 * Lead, cadmium, nickel, zinc

Observations:

1" Blu* solution turng pale bluc I colourless
2, Reddish-brovvn solid found at bottorn of beaker / surface of

cadmium
3. Ske of cadmium metal becomes smaller

Any 3 for [2]

Reasons:

Cadrnium is more reactive than copper / more reactive than lead.

Cadmium displace Cu" ions from copper(ll) sulfate solution to form
solid copper.

{11

h

t4I

c 1. Catalyst can be reused.
?. Only a small amount is sufficient to act / function as an effective

catalyst
3. The increased value of the larger amount of products produced

over time due to the presence of a catalyst is more valuable than
the cost of the cadmium catalyst

Any 2 for [2]

IzI

A3 at XandZ 11I

alt Z

etectrons to form, snF, {mQle Qfl. q}nq*.t atom. lzl

hi 4OH{aq}+ Ot{g) + Zl{2CI(l) + *6i' flI
bti Use a gladng splint. The gas

IAllow ECF kom bi]
will relight glowing IlI

A9 a Carhc:ryi lamine / est*rl amide ili

ffurn over
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4

121

Use sodium carbonate (metal carbonate) / reactive metal (named)

/ acidified potassium managanate (Vll)

Observation:
. For aspartic acid - effervescence observed - gas evolved forms

white ppl in limewater
. For aspartic acid - effervesence observed * gas evolved

extinguishes lighted spint with a 'pop' sound
. For methanol - acidmed potassium manganate (Vll) decolourises

from purple to colourless.

Testb

tzl

c

H0l'l
llrl

H-C-O-C-C-H
ll
HH

M€tM ethanorte

Name: Methyl ethanoate

Full structural formula:

11l
A10 a

24dm3 of propane - 44 g
1 dm3 of propane = 44124 = 1.83 oldm' (3sfJ

44 g of propane - 24 dm3

121

Butane molecule has a larger molecutar size I

Butane molecules are held more closely together by stronqer
intermolecular forces of attraction-

han methane.b

121

cl HHHllr
H- C- C-C-H

lil
HIH
H-C-B

I
lt

H

H

H

HH
ll

H-C-C-ttHH

lEo,Butrne
C.H,,

B utane
C,H,

H
tc-
I

H

.2t

Yes.

The number of carboF hvdrogen and carbon'carbon bonds in each

bomer is the saEITGe bonds broken and formed are identical during

combustion although they have different s8uchlrcl formula-

cll
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5

ectiotL]E

111 a The ratio increases from 1:1 to 1:2,1:3 and t:4 fom Group I to
Group flI.

The ratt* decreases frorrr '!:3 fiorn Group V t* 1:1 for Group VI and
Grcup YII"

t3l

b SiCl* {Accept A/G/s a$ on* of the products is A{OH}:) I1l

c Student 2 is conect but student 1 is wrong.

$tudent 1 is wrong becaure npt all metal chlorides dissolves. AICis is a
rnetal chlorlde, but it hydrolyses instead of dissolving when added to
wa1er.

Student 2 is conect because all chlorides with ionic bonding dissolves
whereas allchlorides wrlh covalent bonding hydrolyses when added to
waler.

Argon is insrt i has a fully fillvalence electron shell and does not
undergo chemical reactions,

l3l

d tll

e Test: add reactive metal (reject if metalreacts with water) / metal
carbonate to the solution afier chloride is added or use pH meter
universal indicator.

I use

Hydrolysed:
Effervescence obserued / pH hvel below 7 / indicator shows solution is
acidic (red/orange -state colour)

lf not hydrolysed,
No effervescence observed / indicator shows solution is neutral {green
-state colour)

t3l
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6

Energy change from bond forming = 2 x (2A8) = - 416

Energy change from bond breaking '+151 + 242 = +393 kJlmol

Overatl enthalpy change = -416 + 393 = -23 kJlmol

kJ/mol912 a

Correct labelling of E. on diagram. (Upwards

Correct direction of anow for tH. (Downwards)

Conect labelling of position of energy ievel of reactants and products

lAllow ECF ftom (a)l

b

t1lDiagram should show lowered Ea but rest of diagram should remain

unchanged.
c

d Bubble chlorine gas in a test tube containing aqueous (sodium) iod

Brown solution I purple solid observed in the test tube

ide.

Accept: soluble iodlde

tlIChemicel bonds are not broken during boiling / boiling point is
determined by strength of intermolecular forces of aftraction and not
strength of covalent bonds.

Noe

i1IPb'?. (aq) + SO*2 (aq) ) Pbsoa(s)813
Eit

al

t3l

Electrical conductivity decreases from

From A to B, the number of mobile ions in the solution 9!9ry as

PbSO+ is formed. -

From B to C. all the dilute sulfuric acid is used up. All the added
lead(Il) nitrate dissociates to form mobile ions-

c
A to B and increases from B toa

Add magnesium catbonate in excess to

Filter to remove excess magnesium carbonate. lleat the filtrate to

evaporate most of the solvent until a hot saturated solution is

obtained.

dllute sulfuric acid until no

more dissolves.
b
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l
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Cool tc allow crystals to fiom. llllash with smallemounts of cold distilled
waler and dry hetween sheets of fllter pa,per.

CI Calcium carb*nate t1]

cil SaCS{s} * SOr(g} --* CaSOr{*} + CSz{g}

Calcium cerb*nate reacts with sulfur diaxide tro forrn caiclum sul*te

ZGa$O{s} + Oe(g} "* 2GaSO*{s}

Calcium sulfite reacts with oxygen tc icrm calclum sulfate.
l2l

Br3
Or

fhe hlg2* ions in IrIg0 have hiff,her charqe /twice the charqe than the
Na* ions in Naa0.

The etgckostatic foreeq gf erttractionlelween oppositely charged ions in
MgO are stronser than between the ions in NazO.

!ilorgftog!!snergy is required to overcome the attractive forces between
oppositely clrarged ions in MgO.

Diamond has a giant covalent structure.

Each carbon atom is bonded to four other carbon atoms by strong
covalent bonds.

A lot of thermal energy is required to break these bonds.

11]

11I

Irl

b

13]

c In graphite, each cafbgn is bonde.d to three other carbon atorns.

The 4th valenqe glectron ngt inyg-fved in bondlnq iF fr"p.p,tq m*ye
across the layer.

12j

d Sulfur dioxide
mobile ibns.

does not have any free electrons and does not have 11l

e It is soluble in water / inscluble in organic solvents. lll
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