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(a) Complete the following table of information about some elements.

The Periodic Table of Elements shown on the back cover of this examination paper may

help in answering this question. [4]
Number of Number of Number of
Element Symbol
protons neutrons electrons
carbon 1§C 6 6
. 24
magnesium »Me 12 12
phosphorus 13 51 P 15 15
argon 18 22 18
(b)  Calculate the relative molecular mass (M,) of sulphuric acid, H,SO,. [2]

A(H) =1

A400)=16 AS)=32
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2.

The following diagrams show the structural formulae of four substances, A, B, C and D.
H H H
| .
T T
|
H H
A B
H H H H H H H H
I I I
H—C—C—C—H H—(f—?—(f—?—C'?—H
I
H H H H H H H H
C D
(a) The molecular formula of A is CH,.
Give the molecular formula of D. [1]
(b)  Give the letter for the substance that is not a hydrocarbon. ... [1]
(¢) Butane contains four carbon atoms.
Draw the structural formula of butane. (1]

(0240-02) Turn over.
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3. (a) The following table contains the chemical names and formulae of some common
fertilisers.
Name Formula
sodium nitrate NaNO;
ammonium phosphate (NH4);POy4
ammonium sulphate (NH4),S0,
calcium nitrate Ca(NO;),
(i) Name the two elements that are found in all the above fertilisers. [1]
................................................................ and

(i) Name the acid used to neutralise ammonia in the production of ammonium
sulphate. [1]

(b) The following flow diagram shows how ammonium nitrate is manufactured from
nitrogen, hydrogen and nitric acid.

nitrogen

—— ammonia

hvdrogen ammonium
ydrog nitrate

nitric acid

(1)  Which substance appearing in the flow diagram comes from the atmosphere? [1]

(i) Complete the word equation for the formation of ammonium nitrate. [1]

................................................................ ——> ammonium nitrate

(0240-02)



(c)

When farmers use fertilisers, some fertiliser can be washed out of the soil into lakes.
This can result in the overgrowth of algae. When algae die and decay, oxygen is removed
from the lakes.

(1) State why farmers use fertilisers. [1]

(i)  Give one consequence of the removal of oxygen from lakes. [1]

(0240-02) Turn over.
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4. The following table shows five substances and examples of their uses.
Substance Use
nitinol spectacle frames
aluminium greenhouse frames
photochromic pigment lenses for glasses
polymer gel nappies
shape memory polymer car bodies
The main reason for using nitinol in spectacle frames is that the frame, if bent, can return to
its original shape.
Give the main reason for the given use of each of the remaining four substances.
(a)  Aluminium in greenhouse frames. [1]
(b)  Photochromic pigment in lenses for glasses. (1]
(¢) Polymer gel in nappies. [1]
(d)  Shape memory polymer in car bodies. [1]
4
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(a) Iron can be extracted from iron oxide by heating with carbon.
The word equation for the reaction is
iron oxide + carbon ——> iron + carbon monoxide
() State which substance is oxidised during the reaction. [1]

(i)) Balance the chemical equation for this reaction by giving the appropriate numbers
in the boxes. [1]

F6203 + C _— Fe + CcO

(b) Iron can also be extracted from iron oxide using aluminium powder.

Complete the word equation for this reaction. (1]
iron oxide + aluminium ——— . o O
(¢) You are given some iron filings, copper foil, copper sulphate solution, iron sulphate <

020007

solution and a few test tubes.
Describe an experiment that you could carry out to determine which of the two metals

is the more reactive. Give the expected observation(s) and the conclusion you would
reach. [3]

(0240-02) Turn over.




6.

(a)

Water is often described as being soft or hard.

State what is meant by hard water. [1]

Pupils in a year 11 class were asked to determine the relative hardness of water samples
A and B. Details of the experiments carried out by two different groups are given below.

Experiment 1

In this experiment, water and soap solution were mixed and shaken and the height of the
lather measured.

The results for experiment 1 are given in the following table.

Volume of Volume of Time of Height of
Water sample water used/ soap solution shakine/s lather
cm3 used/cm? & produced/cm
A 100 24 20 4
B 100 12 20 3

Experiment 2

In this experiment 1 cm? soap solution was added to the water samples and shaken. This
procedure was then repeated until the height of the lather was 4 cm in both samples. The
volume of soap solution required to obtain a lather height of 4cm was then recorded.

The results for experiment 2 are given below.

Volume of . . Volume of
Water sample water used/ Time of Height of soap solution
P 3 shaking/s lather/cm P 3
cm required/cm
A 50 20 4 12
B 50 20 4 6

(0240-02)
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(iif)

State how experiment 1 could be changed to make it a fair test. [1]
State which water sample is the harder, giving a reason for your answer. [1]
Harder water ...

ROGSON ...

Both water samples were passed through an ion exchange resin and experiment 2
was repeated. State what you would expect to happen, giving a reason for your
answer. [1]

(0240-02) Turn over.
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(a)

(b)

10

Calcium reacts with chlorine to form calcium chloride.

Using the electronic structures below, show by means of a diagram the electronic changes
that take place during the formation of calcium chloride. Show the charges on the ions

formed.

calcium = 2.8.8,2

chlorine = 2,8,7

[3]

(1)  Using the electronic structures below, show by means of a diagram the bonding in

an ammonia molecule, NHj.

nitrogen = 2,5

hydrogen =1

(i)  State the type of bonding that is present in ammonia.

(0240-02)

[2]

Examiner
only




8.
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(a) Ethane, C,Hg, and ethene, C,Hy, are hydrocarbons.

Draw the structural formulae for both of these hydrocarbons. [2]

Ethane Ethene

(b)  The polymer polythene is obtained from ethene.

(1)

(ii)

(¢) @

(ii)

Name the process used to obtain ethene from large hydrocarbons. [1]

State whether polythene is an example of a saturated or an unsaturated
hydrocarbon, giving a reason for your answer. [1]

POIYLRENE TS ..........ooooooooooee
ROGSON ...

Polyvinyl chloride, PVC, is formed by addition polymerisation of vinyl chloride.

Complete the symbol equation for making PVC. [2]
H H
AN /
n y C=C =
H Cl

When PVC is warmed it softens.

State the name given to this type of plastic. [1]

(0240-02) Turn over.
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Copper can be extracted from copper oxide using hydrogen. The equation for the reaction is
shown below.

CuO + H, — Cu + H,O
(a) Calculate the mass of copper oxide that is required to extract 127 tonnes of copper. [3]

M,(CuO) = 79.5 A,(Cu) = 63.5

Mass of copper oxide = ... tonnes

(b) Ifonly 101.6 tonnes of copper was obtained during the extraction, calculate the percentage
yield for the reaction. [2]

(0240-02)
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10. Describe how the gas ammonia can be produced from ammonium chloride and how this gas
can be identified. [3]
3
(0240-02) Turn over.




14

BLANK PAGE

000000000
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POSITIVE IONS NEGATIVE IONS
Name Formula Name Formula
Aluminium AP Bromide Br-
Ammonium NH,* Carbonate CO,™"
Barium Ba®* Chloride Cr
Calcium Ca”* Fluoride F~
Copper(1I) Cu** Hydroxide OH-
Hydrogen H* Todide I
Iron(II) Fe?* Nitrate NO;~
Iron(IIT) Fe3* Oxide o
Lithium Li* Sulphate S0~
Magnesium Mg
Nickel Ni**
Potassium K*
Silver Ag’
Sodium Na*

(0240-02)
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