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Answer ALL questions.

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 new answer with a cross [X.

1 (a) The diagram shows how particles are arranged in the three states of matter.

| v
o5 [

solid liquid gas

Give the names of the changes of state labelled X, Y and Z.

(b) Water vapour condenses to form water.
Give the equation for this change of state.

Include the state symbols.

(Total for Question 1 = 7 marks)
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2 Samples of inks A, B, C and D containing dyes are analysed using chromatography.

The diagram shows the results.

® solvent front

°
o °

°

°
°
start line

A B C D

(a) State how many dyes are in ink A.

(b) Calculate the R value of the least soluble dye in ink A.
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(c) Explain why a solvent other than water is sometimes used to produce a
chromatogram.

(Total for Question 2 = 5 marks)
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3 This question is about atomic structure and the Periodic Table.

(@) The diagram shows an atom of an element.

Use the diagram to answer these questions.

(i) Which particle is a proton?

O

O n w >
N < X =

|
|
|

(ii) Which particle has a relative charge of 0?

O

O n w >
N < X =

|
|
|

(iii) Name the part of the atom labelled Z.
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(iv) What is the group number of this element?

O 0O oo

A 2

B 3

Cc5

D

11

(v) What is the period number of this element?

b A 2
1 B 3
1 ¢C 5
0 D MNn

(vi) Give the chemical symbol of this element.

DONOTWRITE IN THIS AREA

DO NOT WRITE INTHIS AREA
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(c) The table shows the atomic number and the relative atomic mass (to 1 decimal
place) of the elements in a period of the Periodic Table.

Element Li Be B C N (0] F Ne

Atomic number 3 4 5 6 7 8 9 10

Relative atomic mass 6.9 9.0 10.8 12.0 14.0 16.0 19.0 20.2

(i) On the grid, add an appropriate scale to the y-axis, starting at 6.0
(1)

(ii) Plot the data on the grid. Do not join the points.
(2)

PR
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(i

ii) ldentify the relationship between relative atomic mass and atomic number for
the elements in this period.

(Total for Question 3 = 11 marks)
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4 This question is about the reactivity of metals.

(a) Give the order of reactivity of these metals.

aluminium copper

most reactive

least reactive

y

iron potassium

(c) Zincis used in sacrificial protection to prevent iron from rusting.

Explain, in terms of electrons, why this is an example of a redox reaction.

(d) Ironis added to a solution of copper(ll) sulfate.

Give the chemical equation for this reaction.

(Total for Question 4 = 8 marks)
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5 Crude oil is an important raw material for the chemical industry.

(a) Describe how fractional distillation separates the fractions in crude oil.
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(b) Some fractions can be cracked to make more useful products.
One possible product of cracking is the alkane, propane.

Draw the displayed formula for propane.

(c) What is the general formula of an alkane?

CZan
CnH2n+2

CnH2n+4

O o oo
O N @ »

CnHZn

(d) Give two products of the incomplete combustion of propane.

(Total for Question 5 = 9 marks)
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6 Hydrated zinc chloride crystals can be prepared by reacting zinc oxide with
dilute hydrochloric acid.

(@) Describe a method to prepare a sample of hydrated zinc chloride crystals. SO

\_ J &5

P 81 55 8 R A 0 1 4 2 8 CME
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(b)

The method is expected to give a theoretical yield of 5.5 g of hydrated
zinc chloride crystals.

The actual yield was 3.2g.

Calculate the percentage yield.
(2)

percentage yield = ... %

(Total for Question 6 = 8 marks)
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A student uses this method to investigate the reaction between sodium hydroxide
solution and dilute nitric acid.

Step 1 pour 20cm’ of dilute nitric acid into a 100 cm? glass beaker
Step 2 measure the temperature of the acid

Step 3 add 5cm’ of sodium hydroxide solution and stir the mixture
Step 4 record the highest temperature reached

The student repeats steps 3 and 4 until a total of 40 cm’ of sodium hydroxide solution
has been added.

(@) The graph shows the student’s results.

20 -
15—
Temperature change
. 10 -
in °C
5 -
O | | | | | | |

T
0 5 10 15 20 25 30 35 40

Volume of sodium hydroxide solution in cm?

(i) Determine the volume of sodium hydroxide solution at the point where the
lines cross.

VOlUM® = cm

(ii) Determine the maximum temperature change reached during
the experiment.

maximum temperature change = ... °C

NN O S o
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(b) The student makes this statement about the shape of the graph.

The first line on the graph shows that the temperature rises at a steady rate as more nitric
acid is added and at 40cm’, the acid has been neutralised by the sodium hydroxide.

The student’s statement includes some mistakes and is incomplete.

(i) Give two mistakes in the student’s statement.

17
“mm NN T 3O
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(c) The student repeats the investigation.
The student starts with 25 cm’ of dilute nitric acid at 19°C.

The student finds that 25 cm’ of sodium hydroxide solution is needed for
complete neutralisation.

The student calculates that the heat energy (Q) released is 3780J.
[for the solution, c=4.2J)/g/°C]

[mass of 1.0cm’ of the solution = 1.0g]

(i) Calculate the maximum temperature reached.

maximum temperature = ...

(ii) The amount of dilute nitric acid used in the experiment was 0.079 mol.
Calculate the value of AH, in kJ/mol, for the neutralisation reaction.

Include a sign in your answer.

(Total for Question 7 = 12 marks)
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8 This question is about solutions.

(@) Which of these is an ionic compound that is insoluble in water?

(|
(|
(|
(|

A ammonium sulfate
B lithium chloride
C magnesium hydroxide

D silver nitrate

(b) Calcium chloride is soluble in water.

Name a compound of calcium that is insoluble in water.

(c) Magnesium hydroxide is an ionic compound.

(i) Calculate the relative formula mass of magnesium hydroxide, Mg(OH),

relative formula mass =
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4 )
(i) Some bases dissolve in water to form an alkaline solution.
State which ion is found in all alkaline solutions.
(1)
(iii) Suggest a pH value for a solution formed from a strong base
(1)
(iv) Magnesium hydroxide reacts with hydrochloric acid.
Give the chemical equation for this reaction.
(2)
(Total for Question 8 = 9 marks)
Y,

AN
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9 This question is about metals and ores.

(@) Which metal occurs as an uncombined element?

A calcium
B silver

C sodium

O o oo

D zinc

(b) Explain why aluminium and iron are extracted from their ores using
different processes.

(c) Steelis an alloy of iron.

Explain the difference in one property of pure iron and steel.

p 8 1 55 8 R A 0 2 2 2 8

EImm

Y3adY SIHLNEILIHM 1ON Od V3HY SIHLENEILIHM 1ON Od

Y3dY SIHLNIILIIM 1ON Od



DO NOTWRITE INTHIS AREA

R

0%

 DONOTWRITEINTHISAREA

DO NOTWRITE INTHIS AREA

AN

4 )
(d) The thermal decomposition of calcium carbonate is an endothermic reaction.
Draw an energy level diagram to show this reaction.
(2)
Energy
(e) Explain, in terms of bonds broken and bonds made, why a reaction is
endothermic.
(2)
(Total for Question 9 = 11 marks)
J
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10 A student does a titration using dilute solutions of sodium hydroxide and
sulfuric acid.

The student places the sodium hydroxide solution in a conical flask.

(@) Name the piece of equipment the sulfuric acid will be measured into for the
titration.
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(c) This is the equation for the reaction.
2NaOH + H,SO, — Na,SO, + 2H,0

The student transfers 25.0 cm® of 0.125 mol/dm? of sodium hydroxide to the
conical flask.

The mean volume of sulfuric acid needed in this titration is 22.50cm?®.

Calculate the concentration of the sulfuric acid.
(4)

concentration = ... mol/dm

(Total for Question 10 = 10 marks)

TOTAL FOR PAPER =90 MARKS
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