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Answer ALL questions. Write your answers in the spaces provided.

Some questions must be answered with a cross in a box [X].
If you change your mind about an answer, put a line through the box 5¢ and then

mark your new answer with a cross [X.

1 (a) Four gases were present in the Earth’s early atmosphere.

Figure 1 shows the percentages of these gases thought to have been present.

percentage 100 —

of gas

in early 90—

atmosphere
80—
70
60—
50—
40
30—
20

10—

4

0.5

0.5

95

0

State from where these gases entered the atmosphere.

nitrogen

oxygen

Figure 1

argon

carbon
dioxide
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(b) Figure 2 shows the percentages of these four gases in the atmosphere of the
Earth today.
percentage 100 —
of gasin
today’s 90
atmosphere
80 /8
70 —
60 —
50
40 —
30
21
20
10 —
0 0.9 0.04
nitrogen ! oxygen ! argon ' carbon
dioxide
Figure 2
Which of the four gases has decreased by the largest percentage from the Earth’s
early atmosphere to today’s atmosphere?
(1)
] A argon —
(] B carbon dioxide —
I:, C nitrogen ——
[J D oxygen —
(c) When primitive plants started to grow on the Earth’s surface, the percentage of
oxygen changed.
Explain how the growth of plants affected the percentage of oxygen in the
Earth’s atmosphere.
(2)
e )




(d) Figure 3 shows the percentage of carbon dioxide in the Earth’s atmosphere and
the mean temperature on the Earth'’s surface in 1960 and 2014.

ear percentage of carbon mean surface
y dioxide temperature in °C
1960 0.0318 14.0
2014 0.0401 14.4
Figure 3

(i) Calculate the increase in the percentage of carbon dioxide in the Earth’s atmosphere
from 1960 to 2014.

(i) Give two reasons why the information in Figure 3 does not prove that the
increase in the percentage of carbon dioxide causes the rise in temperature.

(Total for Question 1 = 7 marks)
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2 When solid ammonium chloride is added to water a colourless solution is formed.

(@) What process has occurred?

N

displacement
dissolving
neutralisation

precipitation

(b) During the process the temperature of the liquid decreases.

Describe how you would measure the change in temperature.

(c) What type of chemical change causes a decrease in temperature?

combustion
endothermic
exothermic

neutralisation

(d) In another experiment the temperature change produced in water by dissolving a
different solid can be found.

Give two variables that should be kept the same in this experiment, in order to
be able to compare this temperature change fairly with the temperature change
produced when the ammonium chloride dissolves in water.
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(e) 0.25g of ammonium chloride is mixed with water to make 25 cm® of solution.

Calculate the mass of ammonium chloride present in 10 cm’ of solution.

(Total for Question 2 = 8 marks)
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3 (a) Crude oil is separated into useful fractions by fractional distillation.

Figure 4 shows a fractional distillation column and the fractions obtained.

fractions

——» gases
?

———» petrol
—_—» kerosene

——» diesel oil

——» fuel ol

—

—» X

crude oil

Figure 4

(i) State the name of the fraction labelled X in Figure 4.

(i) State the property of the fractions that allows them to be separated by
fractional distillation.
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(iii) Petrol and kerosene are two of the fractions obtained from crude oil.

Draw one straight line from each of the fractions to a use of that fraction.

fraction

petrol +

kerosene +

use

fuel for jet aircraft

fuel for trains

surfacing roads and roofs

fuel for large ships and
power stations

+
i
{
+

(2)

J
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(b) Figure 5 shows the molecular formulae and boiling points of four alkanes.

alkane molecular formula boiling point in °C
propane CsHg -42
butane CH, 0
pentane CsHy, 36
hexane CeHia 69
Figure 5

(i) Describe how the boiling points of these alkanes change as the numbers of
carbon atoms in one of their molecules change.

(ii) Calculate the relative formula mass of a molecule of propane, C;H;.
(relative atomic masses: C=12,H=1)

(iii) Propane reacts with excess oxygen to form carbon dioxide and water.

Write the word equation for this reaction.

(Total for Question 3 = 10 marks)
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4 Lithium, sodium and potassium are metals in group 1 of the periodic table.

(a) State the name given to group 1 metals.

(b) Lithium, sodium and potassium react with water.

12

lithium 20

sodium 10

potassium 5

Small pieces of each of these metals are added to separate large volumes of water.

Figure 6 shows the time each metal takes to react completely and the
observations during the reaction.

time for metal to react .
metal R observations
completely in s

effervescence
moves slowly on the surface
makes an alkaline solution

melts

vigorous effervescence
moves quickly on the surface
makes an alkaline solution

melts

vigorous effervescence

gas evolved catches fire

moves very quickly on the surface
makes an alkaline solution

Figure 6
In all three reactions the same gas is produced.

What is the name of this gas?

carbon dioxide
chlorine
hydrogen

oxygen
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(c) Rubidium is below potassium in group 1.
In another experiment, a small piece of rubidium is added to water.

(i) Use Figure 6 to predict the time taken for this piece of rubidium to react completely.

timetaken= ... S

(i) Give two observations you would expect to make when rubidium is added to water.

13

0 AR 0 O 0 Turn over
S 6 0 2 31 A 01 3 2 4



(e) When heated calcium burns in air to form calcium oxide.

(i) Write the word equation for this reaction.

(i) Inan experiment to determine the empirical formula for calcium oxide,
1.05 g of calcium combined with 0.42 g of oxygen.

Calculate the empirical formula of the calcium oxide.
(relative atomic masses: Ca =40,0 =16)

You must show your working.

empirical formula of calciumoxide = .. ...

(Total for Question 4 = 11 marks)
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(a)

C;

(@)

16

Sodium has an atomic number of 11.

Which line in the table shows the correct numbers of protons, neutrons and
electrons in a positively charged sodium ion, Na*?

number of

protons neutrons electrons

A 10 12 11
B 10 11 10
C 11 10 11
D 11 12 10

Fluorine has an electronic configuration 2.7.

Fluorine gas exists as diatomic molecules.
In each molecule of fluorine, the two fluorine atoms are joined by a covalent bond.

Draw a dot and cross diagram to show the electrons in a molecule of fluorine, F,.

Show outer electrons only.

Sodium reacts with fluorine to form sodium fluoride, NaF.

Complete the balanced equation for this reaction.
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4 )
(d) Sodium fluoride is an ionic compound.
(i) Describe how a sodium atom and a fluorine atom interact to form a
sodium ion, Na*, and a fluoride ion, F".
(2)
(i) Explain why sodium fluoride is able to conduct electricity when it is molten
but not when it is solid.
(2)
. J
17
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(e) (i) Figure 7 shows the melting point of the metals in group 1 of the periodic table.
. s B @ =)
element melting point in °C o
2
lithium 181 o
sodium 98 _:sg
m
potassium 64 =
=]
rubidium o
w
caesium 29 =
=
francium 27
Figure 7
Estimate the melting point of rubidium.
(1)
...................................... °C |
(i) Each of the metals in Figure 7 reacts with fluorine to form a metal fluoride. 9 :
Give the name of a group 1 metal that reacts with fluorine more vigorously g
than sodium. o
m
(1) oS
o e
<
.................................................................................................................................................................................................................................................................................... o
B
(Total for Question 5 = 11 marks) =
0
S
s
=
2
=~
S
W
R
S
S
L ) &5
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6 (a) Astudentinvestigated the rate of reaction between magnesium ribbon and
excess dilute hydrochloric acid.

The word equation for the reaction is
magnesium + hydrochloric acid — magnesium chloride + hydrogen

The total volume of hydrogen evolved was measured every 10 seconds for
120 seconds.

The graph in Figure 8 shows the results obtained by the student.

total 80
volume of
hydrogen -
collected
incm’ 60

40

20

0 T T T | T |
0 20 40 60 80 100 120

time in seconds
Figure 8

() Using the graph, give the time in seconds at which the reaction stopped.

(i) Give the reason why the reaction stopped.

20
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(iii) Use the graph to calculate the average rate of reaction during the first

20 seconds, in cm® of hydrogen produced per second.

average rate of reaction= ...

(iv) The experiment was repeated at a higher temperature, keeping all other

O 0O o o

conditions exactly the same.
This change caused the reaction to take place more quickly.

On the graph in Figure 8, sketch a line to show the results you would expect
in this experiment.

The rate of the reaction can be changed by adding a solid catalyst to the
reaction mixture.

Which line in the table shows how the final volume of hydrogen produced
and the mass of the catalyst change?

change in final volume change in mass of catalyst

of hydrogen
A | increases no change
B no change decreases
C no change no change
D | increases decreases
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*(b) Calcium carbonate reacts with dilute hydrochloric acid to produce carbon dioxide gas.

The word equation for the reaction is

calcium hydrochloric calcium carbon

. . . water
carbonate T acid — chloride + dioxide +

Two samples of calcium carbonate are provided.
One sample is in the form of large marble chips and the other sample is in the
form of small marble chips.

Describe, in detail, an investigation to find the effect of using small marble chips
rather than large marble chips on the rate of this reaction.
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(Total for Question 6 = 13 marks)

TOTAL FOR PAPER = 60 MARKS
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