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Answer all questions.

1. (a) Use the data and key on the Periodic Table of Elements, shown on the back page of the
examination paper, to complete the following sentences.

(i) The chemical symbol for the smallest atom in Group 1 1S ..o . [1]
(i) The element with the atomic number 12 1S ... . [1]
(iii)  The element which has the electronic structure 2,8,8 iS ... . [1]
(iv)  The element which is in Group 4 and Period 3 iS ... . [1]

(b) Using X to represent an electron, complete the following diagram to show the electronic
structure for an atom of sodium. [1]
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2. A small piece of magnesium ribbon was placed into excess dilute hydrochloric acid in a boiling
tube. The temperature of the reaction mixture was recorded using a temperature sensor and
displayed on a computer screen.

Temperature | °C
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(i)  Use the graph to give the

I. temperature of the acid at the start of the experiment, [1]
................................. °C
II. maximum temperature reached during the experiment, [1]
................................. °C
III. time taken until the reaction stopped. [1]
................................. seconds
(ii)) Give one advantage of using a computer to record the temperature. [1]

(iii) Describe one observation which suggests that a chemical change is occurring when

magnesium is added to dilute acid. [1]

Turn over.
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3. The diagram below shows some reactions of dilute sulphuric acid.
zinc sulphate
solution and gas B
1 metal A
black sodium hydroxide
blue solution D OXI(EG E dilute SOqulon colourless
) sulphuric acid ” solution C
Y copper carbonate
blue solution D
and carbon dioxide
Give the name for
(1) metal A, e [1]
A1) gas B, s [1]
(iii)  the colourless solution C, e [1]
(iv) theblue solution D, s [1]
(v) blackoxide E. e [1]
5
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(a)

(b)

(c)

(1) The symbol equation below represents the burning of methane in air.

CH, + 20, ——> CO, + 2H0

Complete the diagram below which respresents the above reaction.

(i)  State two ways in which the symbol equation above shows that a chemical reaction is
taking place. [2]

Refer to the table of common ions inside the back cover of this answer book to answer this
question.

Give the chemical formula for magnesium fluoride. [1]
The chemical formula for sodium sulphate is Na,SO,.

Give the total number of atoms represented in the formula. ... [1]

Turn over.
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5. Graph A below shows the volume of carbon dioxide formed during a reaction between marble
chips and excess dilute hydrochloric acid.
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(i) On the same grid, sketch carefully the graph that would be obtained if the marble
chips had been ground to a powder with the volume and concentration of the acid as
for graph A. (2]
(i) Explain your answer to part (i). [2]
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6. (a) The table below shows some physical properties of Group 1 and 7 elements.
Group 1 Group 7
Melting Boiling Density / Melting Boiling Density /
Element point /°C | point /°C gem” Element point /°C | point /°C gem”
Lithium 180 1340 0.50 Fluorine -220 -188 0.0016
Sodium 98 880 0.98 Chlorine -101 -35 0.0029
Potassium 63 760 0.86 Bromine -7 59 3.1
(i) Describe the trends in the melting points of Group 1 and 7 elements on going down
the groups. (2]
(i)  Give the state (solid, liquid or gas) at 60 °C of these
I Group 1 elements, ...
II.  Group 7 elements. ...
(2]
(b)  Sodium reacts with chlorine, CI,, to form sodium chloride.
(i) Write a balanced symbol equation for this reaction. [3]

(236-02)

(ii) Describe how a flame test and the addition of silver nitrate solution can be used to
identify sodium chloride.

Flame test

Silver nitrate solution

[2]

Turn over.
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7. (a) Crude oil (petroleum) is a mixture of compounds called hydrocarbons which can be
separated into fractions in a fractionating column.

Fraction Boiling Point ~ Number of carbon
Range | °C atoms in chains
[ —> petroleum gases ~ —160 to 25 1to4

—__——> petrol 40 to 100 Sto12

— naphtha 100 to 150 7 to 14

fractionating ——— paraffin (kerosine) 150 to 250 11 to 15

column

—_—> diesel oil (gasoil) 250 to 350 15to 19

—> lubricating oil over 350 20 to 30
crude oil —>

l —— bitumen over 400 above 30

(i) State the relationship between the chain length of a hydrocarbon compound and its
boiling point. [1]

(iii)  Describe the two physical changes that must occur to separate the fractions from the
crude oil. (2]
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(b)

12

Methane, CH,, is an important petroleum gas. It is used in domestic heating and cooking.
When methane burns in air, carbon dioxide and water are formed.

(i) Some scientists believe that the carbon dioxide produced by burning fuels, such as
methane, is causing the temperature of the Earth’s atmosphere to increase.

I. State the term used to describe the increase in the temperature of the Earth’s
atmosphere. [1]

II. Give one environmental problem caused by an increase in temperature of the
Earth’s atmosphere. [1]

(ii)) The equation below represents the burning of methane.

o)
H
. VAN
| 0=0 H H
C—H + — > 0=C=0 + o
| 0—0 /N
H H H

The relative amounts of energy needed to break the bonds in the above reaction are shown in the

table.

Bond Amount of energy needed to break the bond | kJ
0=—0 498
O—H 464
C—H 413
C=0 805

(236-02)

NOTE: The amount of energy released in making a bond is equal and opposite to that
needed to break the bond.
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I.  Use the bond energy values in the table to calculate the relative energy

1. needed to break all the bonds in the reactants, [2]

2. released when all the bonds in the products are formed. [2]

II. Use your answers to part I. to show why the relative overall energy change is
exothermic. [1]

Turn over.
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8. (a) The diagram below shows the Earth’s tectonic plate boundaries and volcanic activity.

=) direction of plate movement

o volcanic activity

---" tectonic plate boundaries

(i) Apart from volcanoes, give one other natural geological event that occurs at plate
boundaries. [1]

(i) In terms of events relating to the rock cycle, state what happens when plates move
I. apart, as labelled A above, [1]

II. towards each other, labelled B above. [1]

(b) Evidence for continental drift was proposed by Alfred Wegener in 1915 but was not
accepted by other scientists until the 1960s.

(i) State one piece of evidence that Alfred Wegener used to support his idea of
continental drift. [1]

(i1) State the reason for other scientists not immediately accepting Alfred Wegener’s
ideas. [1]

(236-02)
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FORMULAE FOR SOME COMMON IONS
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POSITIVE IONS NEGATIVE IONS
Name Formula Name Formula
Aluminium A Bromide Br~
Ammonium NH4 Carbonate CO;-
Barium Ba** Chloride Cl-
Calcium Ca™* Fluoride F-
Copper(II) Cu* Hydroxide OH~
Hydrogen H* Todide I-
Iron(II) Fe** Nitrate NO;~
Iron(I1I) Fe** Oxide or
Lithium Li* Sulphate S0~
Magnesium Mg**
Nickel Ni**
Potassium K*
Silver Ag*
Sodium Na*

(236-02)
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