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Instructions

® Answer all questions.

® Answer the questions in the spaces provided
— there may be more space than you need.

® Show all the steps in any calculations and state the units.

® 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 $¢ and then mark
your hew answer with a cross X.

Total Marks

Paper is out of 90
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A list of Common lons

Positive lons

Hydrogen
Silver
Zinc

Lead
Copper(ll)
Iran{ll)
Iran(liny

Ammonium

Agt
Zn
Pb2+
Cu
Fal+
Fe®*

NH.ﬂ.H

Megative lons

Hydroxide
Carbonate
Mitrate

Sulfate

OH-
Cos
NOst

504




Answer ALL questions.

1 The box shows the names of some substances.

bromine carbon dioxide copper iodine

methane nitrogen sulfur dioxide water

(a) Complete the table by choosing substances from the box that match the
description.

Each substance may be used once, more than once or not at all.

<
(28]
(o'
(9
0
g®
F
z
i
=
(a9
=
b=
Q
2
(@)
0

(5)

Description Substance

a good conductor of electricity

an element that has a basic oxide

a substance used as a fuel

a major cause of acid rain

RRRRKEK

a non-metallic element that is a solid
at room temperature

SO

DO
SEEESBEZELZ

(b) Describe a test for carbon dioxide.

SO

(Total for Question 1 = 7 marks)
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2 (a) Table 1 gives some information about three subatomic particles.

(i) Complete Table 1 by giving the missing information.

(3)
Subatomic particle @ Relative mass = Relative charge

electron 0.0005

proton +1

neutron 1

Table 1
(i) Give the name of the part of the atom containing protons and neutrons.

(1)

(b) Table 2 shows the numbers of protons, neutrons and electrons in the
species U,V, W, X, Y and Z.

Species Number of protons Number of neutrons Number of electrons ;‘
2
U 8 10 8 =
v 9 10 10 SR
/
w 11 12 10
8888
X 11 12 11 S
Y 12 12 12
Z 12 13 12
Table 2

R A A N 6
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Use the information in Table 2 to answer these questions.
Each species may be used once, more than once or not at all.

(i) Give the letter of the species that has six electrons in its outer shell.

<
(28]
(o'
(9
0
g®
F
z
i
=
(a9
=
b=
Q
2
(@)
0

(Total for Question 2 = 7 marks)

&

oS

& X

Q
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%

b X

X

&

& %
X
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& o

&

oo
X

SO
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3 Some sugar is added to cold water in a beaker.
After some time, all the sugar dissolves and spreads throughout the water.

(@) (i) Name the process that occurs which causes the sugar to spread throughout
the water.

(b) Pure water can be obtained from the sugar solution using this apparatus.

T water out

water in f

T

heat

(i) Name the process used to obtain pure water from the sugar solution.

(Total for Question 3 = 6 marks)
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4 This question is about alkanes and alkenes.

() Complete the boxes by giving the missing information about the alkane with

the molecular formula C,Hg
(3)

molecular formula CHe

name

o

empirical formula

displayed formula

BIte 0 Jote
PSSy @ 2500
(i) Complete the chemical equation for the complete combustion of the alkane C,Hs ;?; g

(1) ‘S

(i) Incomplete combustion occurs when the air supply is limited.

Give the names of two products of incomplete combustion. S

o

S

¢
S

(Total for Question 4 = 6 marks)
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5 Use the Periodic Table to help you answer this question.

<
o4
= () Name the element with atomic number 14
v (1)
T
b=
z=e
o
= (ii) Name the element with a relative atomic mass of 11
= (1)
=
(@)
S U
2
(iii) Name the element in Group 2 and Period 3
(1)
(iv) State the electronic configuration of an aluminium atom
(1)

(Total for Question 5 = 4 marks)
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6 The diagram shows the industrial equipment used to separate crude oil into fractions.

(T%A

—> gasoline

i1 3114M LON 0a

5

—> kerosene

OO
SIHLN
2 RRRRRKRKS

—> diesel

—> fuel oil

crude oil vapour — ——

C

—> F

(@) (i) Give the name of the industrial equipment.

(1)
(i) Give one use of the fuel oil fraction.
(1)
(iii) Give the names of fraction A and fraction F.
(2)
A O A oo
LLE L4 [0 1N S

R A 0 A ’
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(b) One compound in the gasoline fraction is the alkane octane (CgH,5) and one
compound in the kerosene fraction is the alkane dodecane (C;,H,)

These two alkanes are covalently bonded and have simple molecular structures.

(i) Give the general formula for the alkanes.

(3)

(Total for Question 6 = 8 marks)
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7 A student investigates the solubility of potassium nitrate in water.

She measures the masses of potassium nitrate that dissolve in 25 cm® of water
at different temperatures.

The table shows the student’s results. One of the results is anomalous.

Temperature in °C 10 20 30 40 50 60 70
Mass of potassium nitratein g 8.0 10.0 12.5 16.0 17.5 26.5 34.0

(@) (i) Plot the results on the grid.
(ii) Draw a circle around the anomalous result.

(iii) Ignoring the anomalous result, draw a curve of best fit.

45
40
35

(@] i

c 30

()]

©

S 254

=

3

a

S

o 20

o

G

A

< 151
10
5_
O I I I I I I I
10 20 30 40 50 60 70 80

Temperature in °C
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(b) Suggest two possible mistakes that could have caused the anomalous result.

(c) Use your graph to find the maximum mass of potassium nitrate that dissolves in
25cm’ of water at 75°C.

Show on your graph how you obtained your answer.

(d) Use your graph to calculate the solubility of potassium nitrate in g per 100g of
water at 25°C.

[1.0cm’ of water has a mass of 1.0g]

solubility = ... g per 1009 of water

(Total for Question 7 = 9 marks)



8 This question is about states of matter.

(@) The box gives words relating to changes of state.

condensation cooling evaporation

freezing melting sublimation

Complete the table by giving the correct word from the box for each
change of state.

Change of state Name of change
solid to liquid
solid to gas

liquid to solid

(b) When ammonia gas and hydrogen chloride gas mix, they react together to form a
white solid called ammonium chloride.

The equation for the reaction is
NHs(g) + HCl(@) — NH,CL(s)

A teacher soaks a piece of cotton wool in concentrated ammonia solution and
another piece of cotton wool in concentrated hydrochloric acid.

The teacher places the two pieces of cotton wool at opposite ends of a glass tube
at the same time.

After several minutes, a white ring of solid ammonium chloride forms.

cotton wool soaked cotton wool soaked

. white ring of .
in concentrated . g . in concentrated
) ) ammonium chloride . )
ammonia solution hydrochloric acid

W, 1 2

p 7 0 7 01 A 0O 8 3 2
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(i) State the name given to the spreading out of gas particles.

(ii) State how the diagram shows that the particles of ammonia gas are travelling
at higher speeds than the particles of hydrogen chloride gas.

(iii) Gas particles travel at high speeds.

Give a reason why the white ring of ammonium chloride takes several minutes
to form.

(iv) Concentrated ammonia solution and concentrated hydrochloric acid
are corrosive.

Give one safety precaution the teacher should take.

(Total for Question 8 = 7 marks)
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9 A teacher uses this apparatus to find the percentage of oxygen in a gaseous mixture
of oxygen and argon.

mixture of oxygen and argon glass tube
copper powder

T e e

syringe A T syringe B
heat

This is the teacher’s method.
Step 1 heat the copper powder

Step 2 push the plunger on syringe A to pass the mixture of oxygen and argon over
the hot copper so that the mixture moves into syringe B

Step 3 push the plunger on syringe B to pass the mixture of oxygen and argon over
the hot copper so that the mixture moves into syringe A

Step 4 record the reading on syringe A
Step 5 repeat Steps 2, 3 and 4 a number of times

The volume of gas decreases as the oxygen reacts with the copper.
Argon is unreactive so does not react with the copper.
The copper powder turns black.

(@) (i) Give areason why the copper powder is heated.

(iii) Give the name of the black powder that forms when the oxygen reacts with
the copper.

R R0 .
ELEm
p 7 0 7 01 A O 1 0 3 2
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( )
(b) The table shows the teacher’s results.
Reading number Reading on syringe A in cm®
Start 78
1 70
2 67
3 65
4 63
5 61
6 60
7 59
8 58
9 58
10 58
(i) State how the results show that all the oxygen has reacted. )
(ii) The volume of gas in the glass tube and connecting tubes is 175 cm’.
Use this value and the results table to calculate the percentage of oxygen in
the mixture of oxygen and argon. (3)
percentage of OXYgen = ... %)
M 0 T D AR 0 "
B O R L ) Turn over »




-
(i) Suggest one reason why the calculated percentage of oxygen in the mixture
may not be accurate.

(1)

(Total for Question 9 = 8 marks)
. J
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10 This question is about sodium oxide, Na,O

(@) The diagram shows the electronic configuration of atoms of sodium and oxygen.

Sodium Oxygen

Describe the changes in the electronic configuration of the atoms of sodium and
oxygen to form the ions in sodium oxide.

(b) Calculate the relative formula mass (M,) of sodium oxide, Na,O, using information
from the Periodic Table.

p 7 0 7 01 A O 1 6 3 2
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(c) Calculate the relative formula mass (M,) of calcium nitrate, Ca(NOs), using information
from the Periodic Table.

(1)

(d) Draw a diagram to show the bonding in magnesium chloride (MgCl,).
(3)
You should show the outer electrons only.

(Total for Question 10 = 8 marks)

AN

J
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11 This question is about substances with covalent bonds.

(@) (i) Draw a dot and cross diagram to show the outer shell electrons in a molecule
of nitrogen, N,
(2)

(i) Describe the forces of attraction in a covalent bond.

(Total for Question 11 = 4 marks)

p 7 0 7 01 A 0O 2 8 3 2
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12 This question is about acids, alkalis and indicators.

(@) Which of these is the colour of litmus indicator in an acidic solution?

N

0
(|
(|

O N w >

blue
orange
red

yellow

(b) Which of these is the pH value of a neutral solution?

N

0
(|
(|

O N w >

0
4
7

14

(c) Which of these describes a solution with a pH value of 9?

N

0
(|
(|

A
B
C
D

strongly acidic
strongly alkaline
weakly acidic

weakly alkaline

p 7 0 7 0 3 A 0 4 3 6
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4 A
(d) Which of these is the chemical formula of an acid?
(1)
[ A HNO;
] B H)0
[J] € Nacl
[J D NaOH
(e) Name the type of reaction that occurs when an acid reacts with an alkali.
(1)
(f) Name the two products of the reaction between hydrochloric acid and
potassium hydroxide.
(2)
3 00O
2 e e e e e e e oo e
(Total for Question 12 = 7 marks)
. J
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13 A student uses this apparatus to investigate the effect of heat on different solid
metal carbonates.

metal carbonate boiling tube

delivery tube

test tube

\7‘/ limewater

This is the student’s method.
* use a spatula to put some metal carbonate in the boiling tube
* fit the delivery tube into position
* pour some limewater into the test tube
e start a timer and immediately begin to heat the metal carbonate
* record the time when a change first occurs in the limewater
The student repeats the method using different metal carbonates.
When a metal carbonate is heated a reaction sometimes occurs.

The equation for the reaction is

metal carbonate — metal oxide + carbon dioxide

p 6 7 0 8 0 A0 1 2 3 2
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( )
(a) State the name given to this type of reaction.
(1)
(b) State two variables that the student should control in this investigation.
(2)
e e
S
(c) Suggest why bubbles appear in the limewater immediately after heating has
started but before there is any change to the metal carbonate.
(1)
(d) Explain the purpose of limewater in this investigation.
(2)
. J

VD 00 OO R 0 0 0 .
Turn over »
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(e) The table shows some of the results for the student’s investigation.

Metal carbonate

Colour change of solid

Time taken for any
change in limewater

calcium carbonate remains white 90 seconds
sodium carbonate remains white no change
copper(ll) carbonate 50 seconds

(i) State the colour change that occurs for copper(ll) carbonate.

(2)

(Total for Question 13 = 9 marks)

TOTAL FOR PAPER =90 MARKS

P 6 7 0 8 0 A0 1 4 3 2
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