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Answer all questions.

1. (a) Magnesium reacts with hydrochloric acid to give hydrogen gas. Graph A below shows the
volume of hydrogen formed when a certain mass of magnesium ribbon is reacted with
excess hydrochloric acid at 20 °C.
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(i) Use graph A to find the

I.  volume of hydrogen given off after 2 minutes, [1]

3
............................................. cm

(i)

(iii)

(236-01)

II. time when the reaction between magnesium and hydrochloric acid has stopped.

[1]
............................................. minutes
State which of the graphs, B, C or D, is the correct result if the experiment had been
repeated at a higher temperature of 40 °C.

Explain your answer. [2]

GFaPR s

Apart from changing the temperature, state one way in which this reaction could be
made to go faster. [1]
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(b) The exhaust systems in modern cars are fitted with catalytic convertors. Inside the
converter, a reaction takes place which changes harmful gases such as carbon monoxide,
hydrocarbons and nitrogen oxides into less harmful ones such as carbon dioxide, nitrogen
and water vapour.
Converter large surface coated with catalytic
/ metals such as platinum
?r(z)tn\;vtahsée £ases —( L less harmful
. E— —> waste gases
engine heat up . :
into the air
the converter
State three features shown above that ensure a high rate of reaction inside the converter. [3]
L e
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B e
8
@36-01) Turn over.




Examiner
only

The Earth’s outer layer is split into a number of large pieces called plates.
The map shows Iceland, which lies on the boundary between two plates. This boundary is

2.
called the Mid-Atlantic Ridge. The shaded part of the island shows relatively new or young

(1)
rock that is less than 25,000 years old.
NORTH AMERICAN 5/ \ & EURASIAN
PLATE e V] PLATE
s

ICELAND

Thingvellir:’
Reykjevikj'?

ATLANTIC OCEAN

State how these large plates — the North American plate and the Eurasian plate — are
(2]

I

moving and explain how the new (young) rock was formed.

The world’s highest mountain, Mount Everest, lies in the Himalayan Mountain range. The
(2]

(i1)
region also lies on a boundary between two different plates.
Explain how these mountains were created.

(236-01)
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(iii) The diagram below shows what happens when two different plates, A and B, move
towards each other.
Ocean
<«<— B
A —>
I.  Give the reason for plate A moving underneath plate B. [1]
II.  State what happens to plate A as it moves downwards. [1]
7
36.01) Turn over.
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This question is about Group 1 elements.

(1)

(i)

Complete the following sentences using the data and the key on the Periodic Table of
Elements shown on the back cover of this examination paper.

I.  The chemical symbol for rubidium iS ... [1]
II.  The element with the atomic number of 55 1S ..o [1]
III.  The Group 1 element in Period (row) 3 1S ..o [1]

Using X to represent an electron, complete the following diagram to show the electronic
structure for an atom of potassium. [1]
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(i) I.  To prevent Group 1 metals reacting with air, they are stored in a liquid.
Name this liquid. ..o [1]

II. The following diagram shows a reaction between a Group 1 metal and water.

lilac flame
metal A w | — gasG

o\_é/

water

N

Name metal A. .o [1]

Name gas G. s [1]

III.  State one precaution a teacher should take in order to do the experiment safely. [1]

(iv)  When sodium reacts with water, sodium hydroxide is formed as well as gas G. Complete
and balance the following symbol equation for this reaction. [2]

Na + 2H,0 ———— o F

Turn over.
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During breathing, air is inhaled and exhaled. A person can inhale as much as 20,000 litres of air in
a day.

A group of scientists who had been studying the composition of inhaled and exhaled air produced
the following table of results.

Percentage
composition
. . Carbon Noble Water
Air Nitrogen Oxygen dioxide gases vapour
Inhaled 78 21 0.03 0.92 0.05
Exhaled 78 15 5 0.92

(236-01)

Complete the above table by giving the percentage composition for the water vapour in
exhaled air. (1]

(2]

State what the scientists will have done to produce reliable results.

Apart from the percentage of the water vapour, state two other differences between the
composition of inhaled and exhaled air. [1]

Describe an experiment that would show the difference in the percentage composition of
carbon dioxide found in inhaled and exhaled air.
Your account should include what is done and what is observed.

(3]
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5. Use the table of ‘Formulae for some common ions’ on the inside of the back cover of this
examination paper to help you give the required formula in part (i) of each of the following.

(236-01)

(a)

(b)

(c)

Barium sulphate is used as a ‘barium meal’ to make the intestines visible in an X-ray which
allows radiographers to find ulcers. Barium sulphate can be made in a laboratory by adding
a solution of sodium sulphate to a solution of barium chloride. The barium sulphate appears
as a white ‘precipitate’.

(i) Give the formula for barium sulphate. ... [1]
(ii))  Explain the term precipitate. [1]

Nitrogenous fertilizers, such as ammonium sulphate, are essential for the growth of healthy
plants. Ammonium sulphate can be made in the laboratory by reacting the alkali, ammonia
solution, with sulphuric acid.

(i) Give the formula of ammonium sulphate. ..., [1]

(i1))  Give the general name for the reaction that takes place between an acid and an alkali.

[1]

Milk of magnesia, which contains magnesium hydroxide, is often used to remove excess
hydrochloric acid in the stomach.

(i) Give the formula for magnesium hydroxide. .. [1]

(i1)) Name the two products formed during the reaction between magnesium hydroxide
and hydrochloric acid. [1]

................................................................ and

Turn over.
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6. (a) Alcohols such as ethanol, C,H;OH, are very good fuels and some countries actually use
ethanol as a fuel for their cars instead of petrol. The following diagram shows the chemical
changes that occur as ethanol burns.

O

AN
H H 0=0 H H
| 0O=C=0 o
H-C—C—0—H + 0=0 —> L
I 0=C=0
H H 0=0 0
N
H H

The relative amounts of energy needed to break the bonds in the above diagram are shown
in the table.

Bond Amount of energy needed to break the bond / kJ
0=0 496
C—H 413
c—C 347
cC—O 358
O—H 464
C=0 743

Note: The amount of energy released in making a bond is equal and opposite to that needed
to break the bond.

(i) Calculate the total energy needed to break the bonds of ethanol and oxygen in the
above reaction. [2]

(i) Calculate the total energy released when the bonds of carbon dioxide and water are
formed in the above reaction. [2]

(236-01)
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(b)

11

(iii))  Calculate the overall energy change in the reaction and use this to state whether the
reaction is exothermic or endothermic. [2]

Hydrogen is another very good fuel.
The symbol equation for the burning of hydrogen is shown below.

State the main advantage to the environment of using hydrogen as a fuel in preference to
ethanol. [2]

Examiner
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Aqueous solutions of potassium iodide, silver nitrate and sodium chloride are stored in three
bottles labelled A, B and C, but not necessarily in that order. When each was mixed with the others

in turn, the following results were obtained.

12

Experiment Observation
A added to B White precipitate
B added to C Pale yellow

precipitate
A added to C No change

Use the above results to identify solutions A, B and C. Explain your choice.

Ais

[4]
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FORMULAE FOR SOME COMMON IONS

15

POSITIVE IONS NEGATIVE IONS
Name Formula Name Formula
Aluminium AP 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(III) Fe** Oxide o
Lithium Li* Sulphate SO
Magnesium Mg
Nickel Ni%*
Potassium K*
Silver Ag*
Sodium Na*

(236-01)
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