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'I Which method is most suitable in obtaining iodine solid from a solid mixture of iodine and
sodium chloride? 

· ·

A 

B 

crystallisation- 
evaporation 

C 

· o

magnetic attraction 
sublim'ation 

The results obtained from a paper chromatography experiment is shown below. 
The chromatogram is not drawn to scale. 

solvent line 

dye Q ------{ 

dye P ---t-,_ -

-

-_ ........ •
;;--+ 

J � �� 
-c�_ 
J: � � 

::rt line 

Given that the R
f 
value of dye P is 0.40, determine the R

f 
value of dye Q. 

A 

B 

0.50 

0.60 

C 

D 
0.70 
0.80 

3 The diagrams below represent the particles in four different substances. 
Which diagram best represents a mixture of two different compounds? 

A C 
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Ammonium sulfate is a salt with chemical formula, (NH4)2S04. 
How many elements are present in ammonium sulfate?

� 
A 2 C 4 

B 3 D 5 

5 Which one of the following has the same number of electrons as a sulfide ion, S2·? 

6 

A 

B 

Chlorine atom   

Fluorine molecule 
C 

D 

Nitrate ion 
Sodium ion 

Element A combines with oxygen and hydrogen to form a compound. The diagram shows 
the arrangement of electrons in the compound. 

Which group is element A from? 
A IV 

B V 

H 
e X 

·o·
• •

X • I 
• • A •

: 0 X X • o• 
X e 

• 
X X 

X e 
e 

• 

H 

C 

D 

VI 

VII 

The diagram shows part of the structure of the compound silicr.)n carbide. Which set of 
information about silicon carbide is correct? ._____ 

Empirical formula 

A SiC 
B SiC 
C SizC 

SiC2 

o Silicon atom
• Carbon atom

When strongly heated in oxygen 

burns, giving a solid residue and a cel�urless gas 

burns, giving a solid residue only 

burns, leaving no solid residue 
·--· 

burns, giving a solid residue and a colourless gas 
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8 Which of the following substances conducts electricity using delocalized electrons and 
burns in oxygen to form a gas? 

9 

10 

A 

B 

Graphite 
Sodium chloride 

C 

D 

Magnesium 
Hydrogen 

The solubility of common salt is 36 g/100cm3 at 25 °C. Which one of these is not a 
saturated solution of common salt? 

A 

B 

C 

D 

18 g dissolved in 0.5 dm3 water at 25°C 

9 g dissolved in 25 cm3 water at 25°C 
54 g dissolved in 150 cm' water at 2S'C 
72 g dissolved in 200 cm3 water at 25°C 

·· What is the total number of subatomic particles found in the @clei of two ammonia
molecules?

A 

B 

10 
17 

C 

D 

20 
34 

11 The mass of diamond is expressed in a unit called the carat. One carat is equivalent to a 
mass of 0.200·9. Which of the following is closest to the number of atoms in a 0.500 carat 
diamond? 
(1 mole = 6 x 1023 particles) 

A 

B 

2.50 X 1021

5.00 X 1021
C 

D 

1.00 X 1022

2.00 X 1022

12 A mixture containing 1 mole of ethlP,e and 4 moles of oxygen is ignited in a sealed 
container at 300°C. The reaction that occurs is represented by the equation 

C2H4 (g) + �02 (g) � 2C02 (g) ··.· + 2H20 (g) 
What is the total number of moles of gases at the end of the reaction? 

A 

B 

2 
3 

C 

D 

4 
5 
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A sample of hydrogen chloride gas is added into methylbenzene, an organic solvent. Which 
..;;.... . 

statement correctly describes the mixture? --

A 

B 

C 

D 

Hydrogen chloride is insoluble in methylbenz�ne and cannot dissociate into ions. 
Hydrogen chloride is insoluble in methylbenzene but dissociates into ions. 
Hydrogen chloride dissolves in methylbenzene but does not dissociate into ions. 
Hydrogen chloride dissolves in methylbenzene and dissociates into ions. 

14 In which reaction is the sulfate ion removed from the solution? 

BaC/2 + H2S04 -> BaS04 + 2HC/ 
2NaOH + H2S04 -> Na2S04 + 2H20 
Mg + H2S04 -> MgS04 + H2 

A 

B 

C 

D Na2C03 + H2S04 -> Na2S04 + H20 + CO2 

C) The table shows information about 3 indicators. 

indicator colour at pH 1 
pH at which 

colour changes 

thymol blue red 
congo red blue 

phenolphthalein colourless 

A solution X shows 
yellow in thymol blue, 
red in congo red and 
red in phenolphthalein. 

3 
5 

10 

colour at 
pH 12 

yellow 
red 
red 

Which of the statements below about solution X is true? 

A 

B 

C 

D 

Its pH is at least 3. 
It could be aqueous potassium 
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17 

M is the symbol used for a metallic element. Which one of the following reactions could not

be represented by the ionic equation below? 
M(s) + 2H+(aq) -+ M2\aq) + H2(g) 

A 

B 

Zinc + dilute hydrochloric acid 
Copper + dilute hydrochloric acid 

C 

D 

Iron + dilute sulfuric acid 
Magnesium + dilute sulfuric acid 

Aqueous solution of X reacts with the following reagents to form white precipitates. 

excess aqueous sodium hydroxide 
ii aqueous sodium sulfate 
iii aqueous silver nitrate 

What could be a possible identity of X?

A 

B 

Aluminum chloride 
Calcium chloride 

C 

D 

Sodium chloride 
Zinc chloride 

18 Which of the following reagents is most suitable in differentiating sulfur dioxide gas from 
carbon dioxide gas? · ---=- · 

A Acidified potassium manganate(VII) 
B Aqueous sodium hydroxide  
C 

D 

Aqueous sodium carbonat� 
Moist blue litmus paper. 

Which of the following substances does not react with warn� aqueous potassium hydroxide? 

A 
B 

Solid aluminium oxide 
Solid ammonium chloride 

C 

D 

Aqueous copper(II) sulfate 
Aqueous sodium sulfate 

20 What are the colour changes observed when excess aqueous potassium iodide is added 
slowly to aqueous acidified potassium manganate(VII)? 

'< 

A 

B 

colourless -t brown 
colourless -t purple 

C 

D 

purple -t brown 
purple -t colourless  
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El�ment Z has the following properties. 
• It has high melting and boiling points.
• It oxidises readily to form compounds with oxidation states of +2 and +3.
• It helps to lower the activation energy of a reaction.

What part of the Periodic table would you find Element Z? 

A 

B 

Alkali metal  · 
Halogen 

C 
D 

Noble gas 
Transition �tal. 

Rubidium, Rb, is an element in the same group of the Periodic Table as lithium, sodium and 
potassium. Which statement about rubidium is likely to be correct? 

A' 

B 
It forms a sulfate, Rb2S04: 
It forms an insoluble hydroxide. 

C 
D 

It is formed by the electrolysis of aqueous rubidium chloride.

It reacts slowly with water at 20°C.  

23 Methane gas reacts extremely slowly with air at room temperature. If a piece of platinum is 
held in a methane-air mixture, the methane ignites. What conclusion can be made about the 
use of platinum in this reaction? 

·· 24

A 

B 
C 

The activation energy is lower.
The energy change has increased

'.
.

The energy of the reactants is raised. 
D There is a decrease in the �ate of reaction. 

When steam is passed through white-hot co� a reaction occurs and the temperature of 
the coke falls. What does this indicate? 

A 
B 
C 

The heat change of the reaction is negative. 
The heat change of the reaction' is positive.  
Coke is reduced by steam. 

D The energy content of the coke has decreased .. 
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25 The graph shows how the total volume of hydrogen produced changed when iron filings 
reacted with excess dilute sulfuric acid. 

Total 
volume of
hydrogen 

Which statement best describes the section PQ of the curve? 

The sulfuric acid is a strong acid. 'A 

B 

C 

D 

The iron filings is reducing in mass and this slows down the reaction. 
�is produced and it dilutes the acid which slows down the reaction. 
�gen gas produced slows down the reaction. 

26 Aqueous hydrogen peroxide decomposes according to the following equation. 

2 H202 ---4 2 H20 + 02 
Two experiments were carried out to measure the rate of production of oxygen from
aqueous hydrogen peroxide. The results are given below. 

Experiment Solution Used 

X 100 cm3 of 2 mol/dm3 H202 
y 100 cm3 of 2 mol/dm3 H202 and 50 cm3 of 1 mol/dm3 H202 

Which graph best shows the results of the two experiments? 
A B 

Volume
of 02 

.------X 

--·---Y 

Volume
of 02 

----X 

--,,,--------Y 

Time ·-------Time

C 

Volume
of 02 

------------Time
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27 The following energy level diagram represents the reaction between. hydrogen and oxygen 

28 

to form steam. 

·�

Energy 

4H + 20 

........................................ ·, ................................................... ,._, ___ 2_H_2_0 __ _ 

Which of the following represents the energy required for bond breaking and the energy 
released when new bonds are formed? 

energy required for bond breaking energy released for bond formation 
·--

A iiH2 .!iH3 

B iiH2 .!iH1 

C iiH1 �H2 

D �H1 .!iH3 

Which of the following correctly shows the energy profile of an endothermic reaction? 
[Ea is the activation energy for the reaction.] 

A 

C 

e> 

C: 
Q) 

>, 

Q) 
C: 
(1) 

B 

progress of reaction 

D 

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

progress of reaction 

(1) 
C: 
(1) 

>, 

e> 
Q) 
C: 
Q) 

.... Ear ..........
...... .............. .___

progress of reaction 

progress of reaction 
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The diagram shows two electrolysis cells, X and Y. 

----11 1-----. 

inert 
anode ----it--

inert 
cathode 

copper 
anode 

copper 
---cathode 

.., ____ _ 
--------------
------ -______ ... 

------ -

-------

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

------­____ ,.. __ ------ ... 

aqueous _: _______ :::: :: :::::: =:-________ _
______________ -�--- copper(II) -. -=-=:::::::::::::::

:-s.:::::::::::::--:-:-:-:-:-:-:-:-:-:-:-:-:-:-- sulphate --:-:-:-:-:-:-:-:-:-:-:-:-:----
CellX CellY 

What are the changes in mass, if any, of the anodes? 

CellX CellY 

A decrease decrease 
B no change no change 
C increase no change 
D no change decrease 

·-

30 An electrolyte was electrolysed as shown in the diagram below. Two gaseous products are 
collected: 

A 

B 

C 

D 

platinum electrode 

power 
supply 6 

What is the electrolyte most likely to be? 

pure water .  
dilute sulfuric acid 

molten lead(II) bromide 

concentrated aqueous sodium chloride 
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A current is pass through the following electrolytes using inert electrodes. Which one will 
P;�9uce an a�n at the end o: the electrolysis? . -

(!Jj"'f 
Aqueous sodium sulfate · C

"

18 Dilute sulfuric acid D

. 
Aqueous copper(II) nitrate .
Concentrated potassium chlorid 

The diagram �fi,�shows a catalytic converter fitted to the exhaust �erJ'�;a car. 

� 
gases from car engine 

__.,;,, exhaust gases 

Which of the following pollutants from the car engine undergo reactions in the catalytic 
converter to produ«;;� less harmful products? 

1 

2 
3 

A 1 and 2 only 
B 1 and 3 only 
C 

D 

2 and 3 only 
1, 2 and 3 

Carbon dioxide 
Hydrocarbons 

Oxides of nitrogen 

33 Which of the following is not a source of nitrogen oxides? 

34 

A 

B 

C 

D 

Bacterial decay of vegetation. 
Blast Furnace. 
Combustion engines of vehicle�. 

Lightning during a thunderstorm.

The diagrams below show four pieces of metal strips of equal size tied together in 
dilute hydrochloric acid. After five minutes, which beaker will contain the least iron 
ions in the solution? 
.---

iron iron iron iron 
silve zinc tin magnesium 

A B C D 
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The position of metal M in the reactivity series is shown b.elow. 
K, Na, M, Al, Zn, Fe, Cu, Ag, Au 

Which method will be used to extract M from its ore? 
A 

B 

C 

D 

Electrolysis of its molten oxide. 
Electrolysis of its aqueous sulfate. 
Reduction of its oxide by heating with hydroge�. 
Reduction of its oxide by heating with coke. 

36 Metals P, Q, Rand Sare found to have the following properties. 

Only oxides of P and R can be reduced by heating with carbon. 
ii P and Q react with acid but not with cold water. R does not react 

both with acid and water. 
iii Carbonate of S does not decompose on heating; 

The order of incre_asing reactivity of the 4 metals is: 

A P, Q, Rand S
R, P, Q and S

C R, P, Sand Q
D S, Q, P. and R

37 The structural formula of butenedioic acid is shown. Which statement about
butenedioic acid is incorrect? � 

H H 

A 

B 

C 

D 

o� I I §o 

�c-c===c-c� 
/ "'. 

H-0 0-H

It reacts with hydrogen when ,warmed with nickel catalyst. 
It has a relative molecular mass of 116.  

Its aqueous solu.tion reacts with sodium carbonate. 
It can be oxidized using acidified potassium dichromate(VI). 
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Which organic compound has the empirical formula CH:iO and reacts with sodium 
hydroxide? · , 

A 

B 

Ethanol 

Ethyl· ethanoate 

C 

D 

Ethanoic acid 

Glucose 

f 

An unsaturated fatty acid has the molecular formula C11Ha1C02H. How many carbon-carbon 
double bonds are present in one molecule of the fatty acid? 

A 1 C 3 

B 2 D 

40 How many isomers are there in CaHeC/2? 

A 2 C 

B 3 D 

4 

4 
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2 

Section A 

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

Vanadium(V) oxide, V20s, is obtained by tbermal decomposition of
ammonium metavanadate, NH4VOa. The other products formed are ammonia gas and 

�, �
.. 

water. 

a Write a balanced chemical equation for the action of heat on 
ammonium metavanadate. . . [1] 

-________ ________ 
b Explain, in terms of the oxidation states of vanadium, why the reaction in (a) is not. 

a redox reaction. [1 ( 

c Vanadium is a transition metal. Using this information, suggest a property of 

______ . -��
d (V Vanadium(V) oxide dissolves in strong alkali to form the VOl· ion and in strong 

acid to form the V02+ ion. What is the term used to describe this property of 
vanadium(V) oxide? . [.1] 

ii State another transition element that can also exhibit the property described 
in d(i). [11 

.'. . . . . .  · ' 
. . . . [Total: 5 marks] 
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The figure below shows the flow chart for a series of chemical reactions involving dilute
hydrochloric acid. 

·· 

Metal Q 

Colourless 
solution 

NaOH (aq) 

Effervescence 
of colourless, 

odourless gas S

White precipitate U, 
insoluble in excess 

aqueous sodium hydroxide 

Metal carbonate R

Colourless 
solution 

White precipitate, 
soluble in excess 

aqueous ammonia 
to give a colourless 

solution 

Effervescence 
of colourless, 

odourless gas T 

For 

Examiner's 

use 

a Describe a.chemical test for th anion present in dilute hydrochloric acid. · [2] ·

b State the chemical formulae of the following substances. 
[3] 

C 

Q R 
.:S ·--   ·······T -

Write the ionic equation, including, state symbols, for the formation of white 
precipitate U. [2] 

d Explain what is meant xidatio in terms of electron transfer. [1] 

Write the equation of the redox reaction. 
 ii    One of the reactions above is a redox reaction

 fr�t;i� .... 9 .... ;;;·;·�k·;j' .....

Anglo-Chinese School (Independent) Prelim Exam 2016 Y4 Express [Turnover 



4 

A3 Air is a mixture of gases where the main constituents are nitrogen and oxygen. 

a State the percentage compositions of clean atmospheric nitrogen and oxygen. [1] 

b I a experiment to investigate the co b tion of carbon, oxygen is passed over 
eated carbon powder. The gas mixture in then bubbled into limewater and finally 

collected in a gas syringe. The set-up is shown below. 

Oxygen 
added . Carbon 
here powder 

l..__.. 
--:-"\ :,1�-

. i 

State the observation · the limewater. 

Two gases are collected 
in the gas syringe 

1( I I 'I YI I I I 

Limewater 

ii Two gases are collected in the gas syringe and one ofthem has a reducing 
property. 
Narl")e the two gases and explain how the gas with the reducing property is 

[ 1]

produced and present in the.gas syringe. [3] 
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Large quantities of ammonia are manufactured .. bY the Haber process. The gr.aphs 
below show the yield of ammonia at different temperatures and pressures. 

70 

60 

yield 50 
of 
ammonia 40

in mole 30 
percent 

20 

10 

0 
100 200 300 400 

pressure in atmospheres 

Describe the tren_d..6etween the yield of ammonia and temperature. [1] _

iii Suggest why 200 atmospheres is preferred over a higher pressure of 400 

For 

Examiner's 

use 

atmospheres in the Haber Process. [1 l

iv The equation for the Haber process is 

N2 (,g) + 3 H2 (g) .==! 2 NH;·(g) 

Explain why the yield of ammonia cannot be 100 percent? [1] 
, 

v Ammonia gas is chemically tested with moist red litmus paper. Explain why it
is necessary for the litmus paper to be moist. 

'" 
[1] 

[Total: 10 marks] 
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A4 The table shows information of the alkynes homologous series which consists of .. 
unsaturated hydrocarbons . Each member of this series contains a carbon-carbon triple 
bond. 

Name of 
Number of 

Structural Boiling 
carbon 

Alkynes 
atoms 

Formula point/°C 

ethyne 2 H-C:::C-H -75

H 
I 

.: 

propyne 3 . H -:- C.-C :: C - H ··.::23 ...
I 

H 

4 9 

H H H 
I I I 

pentyne 5 H-C-C-C-C::C-H
40 

I 

a 

b 

C 

I 
H H H 

Explain �hat is meant by term homologous s ries. [2] 

Describe and explain the trend ln boiling points in the alkyne homologous series.

In the spaces provided, delce the name and structural formula of the alkyne
that contains 4 carbon atoms. ,�, 

[1] 

use 
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d The reaction scheme below shows a series of reactions starting with propyne. 

.Propyne 
1 mol H2 Compound 

W, 
has a 

.General 
Formula 

CnH2n 

Rea ent A 

� lsomerX 

lsomerY 
H H H 
I I I 

H-C-C-C-0-H
I I I

H H H

Ethanoic acid 

Compound Z 

Draw the structural formula of the compound W formed when propyrie reacts 
with one mole of hydrogen gas. [1] 

For 

Examiner's 

use 

ii Name reagent A which reacts with compound W to form isomers X and Y. [1) 

·@ Draw·the sfrJct�ral formula of isomer X. [:1] . . 

iv Name the sweet smelling compound Z and draw its structural formula. [2] 

[Total: 10 marks] 
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The graphs below show the results of the reactions between two acids and excess 
calcium carbonate. 
In experiment I, 100 cm3 of 0.50 mol/dm3 dilute nitric acid was reacted with excess 
calcium carbonate lumps. 
Experiment II was a repeat of experiment I except that 100 cm3 of 0.5 mol/dm3 dilute

sulfuric acid was used instead of dilute nitric acid. All other variables were kept 
constant. 

a 

Volume 
of gas 

Experiment I 

Experiment II 

,__-----------------------+Time

Comparing the graphs in Experiments I and II, 
q{;i explain why the gradient is steeper in experiment 11.

 ..

@ Explain why the volume of gas produced is less in experiemnts II          [2]

Experiment Ill was similar to Experiment I but 100 cm3 of 0.50 mc:il/dni3 butanoic

acid was used instead of dilute nitric acid. 

Write the chemical equation for the reaction between butanoic acid and ,.,., 

_
121 

(!!)· On the same axes, sketch the graph for experiment Ill and label it X. [1] 

Anglo-Chinese School (Independent) Prelim Exam 2016 Y 4 Express [Turn over 

calcium carbonate



9 

iii The reaction above can be used to make a pure and dry sample of the salt, 
hydrated calcium butanoate. An outline of t�e procedure is given below. 

{_ 

"An excess of calcium carbonate is added fo a warm solution of butanoic acid. 
The mixture is filtered and then crystallisation is carried out. The salt is dried 
with filter paper and should not be heated directly." 

Explain why the three underlined steps are important in the procedure. [3] 

[Total: 10 marks) 

A6 In separate experiments, powdered samples of metals P and Q were reacted with 
solutions of nickel(II) nitrate and. iron(II) nitrate respectively. The table shows how the 

. colours of the solutions changed. 

Nickel(II) nitrate I ron(II) nitrate 

Solution turns from green 
Metal P to colourless. P is coated Solution stays pale green. 

with a shiny grey solid. 

Solution goes from green Solution goes from pale 
Metal ·Q to colourless. Q is coated green to colour.less. Q is 

with a shiny grey solid. coated with a grey solicl. 

a Arrange the fourmetals, P, Q,_J;tickel and iron in order of increasing reactivity. [2] 

b Nickel is higher in the reactivity series of metals than hydrogen. In a reaction, 
excess nickel was placed in aqueous silver nitrate. 

r •· -Describe two observationsJofthe re�ctjon. [2] 

ii Write the ionic equation, with state symbols for the reaction. [2] 

[Total: 6 marks] 
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Sec·cion B 

Answer all three questions froh, this section. 

The last question is in the form EITHER I OR and only one alternative should be attempted. 

Tie any extra sheets used loosely to this booklet. 

87 The diagram below shows :a_new process that uses electrolysis for the direct reduction of 
solid titanium(IV) oxide (Ti02) t0 extract titanium metal. Titanium h.as many desirable 
properties. It is light, strong and corrosion-resistant. Its use has been restricted because 
of the high processing cost of current:available extraction methods: 

, Cathode 

e 

connector ---••m 

titanium __L.,,,,__...._..__. __ ..._ 
dioxide ·• · 

rings 

bath with molten 
calcium chloride .. 

:Anode 

� 

... '----+-- carbon dioxide 
produced at anode 

A voltage is set up between the cathode and anode. The titanium(IV) oxide (rings) gain 
electrons and releases oxide ions, which tjissolve into the molten calcium chloride bath 
leaving pure solid titanium metal at the cathode. At the same time, oxide ions are 
discharged at the anode to form oxygen gas which then reacts with the carbon anode to 
form carbon dioxide. The process takes place between 900 and 1100 °C. 

a Based on the information provided, write down the ionic equation for the reaction 
oc curing at the cathode :.(include state symbols) ... 

b Suggest why the electrolysis cell needs to be operated at a temperature of between 
900 °C to 1100 °C? .�. [1]

Anglo-Chinese School (Independent) Prelim Exam 2016 Y4 Express [Turn over 



11 

C 

d Write down the half-equation, with state symbols, for the formation of oxygen gas at 
the anode. 

e     In an industrial process, 4.8 tonnes of the titanium(IV) oxide rings was used. 
Calculate the maximum mass of titanium metal that can be extracted. 

[2] 

[Total: 10 marks] 
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B8 Acrylonitrile has the chemical formula C3H3N. Its structural formula is shown below. 

H H 

. I I 
.H-C=C-C:2N 

The reaction scheme below shows the reactions of acrylonitr�le to form poly(acrylonitrile) 
and nylon 4,6. 

a 

H H addition J poly(acrylonitrile) II I polymerisation I H-C=C-C=N

reaction X 
, 

H H 
I I 

N=C-C-C-C=N 
I I

H H 

reaction Y 

H H 
I I 

H -N -(CH2)4 -N -H 

reaction Z
 . 

H H 
I I 

.:.. N � (CH2)4 -N -C -'(CH2)4 - C -
II II 
0 0 

nylon 4,6 

Describe the test to show that a�rylonitrile is an unsaturated compound. [2] 

· .............
Acrylonitrile undergoes addition polymerisation to form the polymer 
poly(acrylonitrile). 
Draw the structure of part of this polymer, showing three repeat units. [2] 
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t e the chemical formula of the reagent used in reaction X.

full structural formula of the reagent that is involved in reaction Z.

[1]

[ 1]

e Nylon 4,6 is synthetic material that has many uses in industries.

f 

State one advantage and one disadvantage of using Nylon·4,6. [21

Describe two differences between the processes involved in addition polymerisation

For 

Examiner's 

:, use 

and condensation polymerisation
[2]

· 

[Total: 10 marks] 
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EITHER 

89 In 1705, Abraham Darby proposed the extraction of iron from its ore using coke in a blast
furnace.

a The table below shows two common iron ores found on our planet.

b 

Name of ore Chemical formula 

haematite Fe203

magnetite Fe3Q4

Write the equation for the extraction of iron from haematite in the blast furnace.

__ [
1
_1

ii Show by chemical calculations, which iron ore will lo'duce the largest volume
of carbon dioxide gas per kilogram of the ore? [3]

Air in 
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ii Why might the furnace explode if damp substances were added at A? . [2] 

For 

J;x!rr,iner's 
vse 

iii · Describe, with the aid of chemical equation(s), the removal of the main impurity 
from the iron ore. [2] 

 

iv Explain why nitrogen is the main substance found in the waste gases at D. [1] 

[fotal: 10 marks] 
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OR 

89 Hydrazine is used as a rocket propellant. It works by undergoing a chemical reaction to 
produce a large volume of hot gas that provides the ttirust to propel the rocket. 

A gaseous mixture of hydrazine (N2H4) and hydrogen peroxide (H202) reacts very quickly 
to produce nitrogen and steam. 843 kJ of energy is produced for every mole of hydrazine 
that reacts. The equation is shown below: 

a With reference to the equation above, explain why this reaction is effective in 
propelling rockets.. [2] 

b Calculate the energy" given out when 12 kg of hydrogen peroxide has reacted. [2] 

c Draw a 'dot-and-cross' diagram to show the bonding in a hyd�azine molecule. 
Show outer electrons only. [2] 

d Explain why it is advantageous to store hydrazine and hydrogen peroxide as liquids 
in the rocket rather than as gasel?, [1] 

e Explain in terms of bond breaking and bond forming why the above reaction has a 
negative enthalpy change. [3] 

[Total: 10 marks] 
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