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Answer ALL questions.
1 This question is about the separation of mixtures.

(@) Name the method used to separate the dyes in a sample of ink.

(b) The diagram shows four pieces of apparatus, P, Q, R and S, used in the separation
of mixtures.
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(i) Which type of separation is apparatus P used for?

L]
L]
L]
L]

A
B
C
D

crystallisation
filtration
fractional distillation

simple distillation

(ii) Which type of separation is apparatus S used for?

O 0O oo

A
B
C
D

crystallisation
filtration
fractional distillation

simple distillation

(i) Give the name of apparatus Q.

(Total for Question 1 = 4 marks)
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2 The diagram represents an atom of an element.

Key
© electron
S QO proton

@ neutron

(@) Use information from the diagram and the Periodic Table to answer these questions.

(i) Give the atomic number of the atom.
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(b) A sample of the element contains two isotopes, X and Y.

“ (i) Explain what is meant by the term isotopes.
ul (2)
<<
4.
BR[|
=
=
e
k=
I
; ....................................................................................................................................................................................................................................................................................
=
Q
Z ....................................................................................................................................................................................................................................................................................
()
o) (i) The table shows the mass number and percentage abundance of each isotope
in this sample of the element.
Isotope @ Mass number Percentage abundance (%)
X 6 7.8
: Y 7 92.2
s Calculate the relative atomic mass (A,) of the element.
: (2)

(Total for Question 2 = 10 marks)
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3 This question is about the elements in Group 7 of the Periodic Table.

(@) (i) State the name given to Group 7.

(ii) Which element is a liquid at room temperature?
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fluorine
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(iii) What is the colour of chlorine gas?
(1)
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(iv) Describe a test for chlorine gas. i
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(b) Iron reacts with chlorine to form iron(lll) chloride, FeCl,

(i) Use information from the Periodic Table to calculate the relative formula mass (M,)

<
= of iron(lll) chloride.
< (2)
4
T
b=
Z
i
Lo
s
5
(o]
=
() M= e
o)
(i) Complete the chemical equation for the reaction of iron with chlorine.
(1)
S [, Fe + o Cl = o FeCl,
(Total for Question 3 = 8 marks)
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4 (a) Propene is an alkene with the molecular formula C;Hg

() Give the general formula for the alkenes.

o

(i) Draw the displayed formula of the monomer that forms this polymer. /
(1) o
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(ii) Explain why there is a problem in the disposal of polymers such as
poly(chloroethene).

 DONOTWRITEINTHISAREA

(Total for Question 4 = 7 marks)
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5 A student uses this apparatus to find the temperature change when sodium hydroxide
solution reacts with dilute hydrochloric acid.

e

polystyrene cup

This is the student’s method.
e pour 20cm’ of sodium hydroxide solution into a polystyrene cup
« record the temperature of the sodium hydroxide solution
o add 20cm? of dilute hydrochloric acid and stir the mixture
e record the highest temperature of the mixture

(@) (i) Give the formula of the ion that causes sodium hydroxide solution to be alkaline.

12

P 6 6 6 36 A 01 2 2 0

YISV SIHENEILIEM TON O VIdY SIHLNIEILIIM LONOG

YISV SIHLENEILIIM 1ON-OC



DONOTWRITEIN-THIS AREA DONOTWRITE IN.-THIS AREA

DO NOTWRITE INTHIS'AREA

(c) The diagram shows the thermometer readings at the start and at the end of
the experiment.

°C 20 °C 25

15 20

start end

Use the readings to complete the table, giving all values to the nearest 0.1°C.

temperature in °C at end
temperature in °C at start

temperature change in °C

(d) Another student does the experiment, but uses 25 cm® of sodium hydroxide
solution and 25 cm® of dilute hydrochloric acid.

She records a temperature change of 5.2°C.
Calculate the heat energy (Q) in kilojoules (kJ) released in this reaction.
[mass of 1.0cm’ of solution = 1.0g]

[for the solution,c=4.2J/g/°C]

(Total for Question 5 = 11 marks)
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6 (a) Two of the fractions obtained from crude oil are gasoline and bitumen.
(i) This is the displayed formula for one of the alkanes in the gasoline fraction.
HHHHH
R
bbb

—H

II—N—=I
II—N—=I

Determine the molecular formula of this alkane.

(1)
(i) Give a use of bitumen.
(1)
(iii) Describe the differences between the gasoline and bitumen fractions, in terms
of colour, boiling point and viscosity.
(3)
CONOUI e
DOTIING POINT ..o
VESCOSIEY .
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(b) Methane is an alkane used as a fuel.
When methane burns in a plentiful supply of air, carbon dioxide and water vapour form.
The equation for the reaction is
CH, + 20, —» CO, + 2H,0
The diagram shows how water can be collected when methane burns in the air.

——> to vacuum pump

U-tube

methane

burning ice and water

(i) Water freezes at 0°C and boils at 100°C.
Carbon dioxide sublimes at —78 °C.

Explain why water collects in the U-tube, but carbon dioxide does not.

(i) Describe how anhydrous copper(ll) sulfate can be used to show that the
U-tube contains water.

(Total for Question 6 = 11 marks)
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7 Nitrogen dioxide and silicon dioxide are compounds containing covalent bonds.

(a) State what is meant by the term covalent bond.

ionoa

i1 311y

KKK,
SIHLN
RIS

(b) In a car engine, nitrogen and oxygen from the air react to form nitrogen dioxide, NO,

(i) Give a chemical equation for this reaction.

(ii) State an environmental problem that occurs when nitrogen dioxide is
released into the atmosphere.

16

P 6 6 6 35A 01 6 2 0



XXX

SO

SOOOOIIKK

_ DONOTWRITEIN

DO:NOT WRITE IN-THIS: AREA:

SEEESBEZELZ

QL
2
2

- DONOT-WRITE IN THIS AREA:

(c) Nitrogen dioxide and silicon dioxide both contain covalent bonds.
Explain why nitrogen dioxide has a much lower melting point than silicon dioxide.

Refer to structure and bonding in your answer.

(Total for Question 7 = 9 marks)

TOTAL FOR PAPER = 60 MARKS
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