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1 This question is about states of matter.
The diagram shows the arrangement of particles in a solid and in a liquid.

X

2 0
sssocafilcsesces

(@) Complete the diagram by drawing six circles to represent the particles in a gas.

(b) Three changes of state, X, Y and Z, are labelled on the diagram.

Use words from the box to name these changes of state.

boiling condensation crystallisation melting sublimation

(Total for Question 1 = 6 marks)
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2 (a) The diagram shows part of the Periodic Table, with elements represented by the
letters L, M, Q, Rand T.

The letters in the diagram represent elements but are not their chemical symbols.

Use the Periodic Table on page 2 to help you answer this question.

T

(i) Give the letter that represents the element that is a non-metal.

(i) Give the letter that represents the element with the greatest number
of protons.

(i) Give the formula of the compound that forms when element L reacts with
element M.

P 6 2 0 6 6 A 0 4 1 6
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(b) A sample of element Q contains three different types of atom.

The table gives the mass number of each atom, and the percentage of each type

< .

= of atom in the sample.

<

4.

s Percentage of atom

= Mass number .

= in the sample

[RR}

E

e 24 79.0

=

5 25 10.0

e

() 26 11.0

Q

(i) State the name given to atoms of the same element that have different mass numbers.
(1)

: (i) Calculate the relative atomic mass (A) of element Q.
Give your answer to one decimal place.
g (2)

(Total for Question 2 = 7 marks)
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3 Food colourings contain one or more food dyes.
A student has samples of three pure food dyes, A, B and C.
She uses chromatography to investigate the composition of a food colouring, U.
She uses a pencil to draw a line and label A, B, C and U on chromatography paper.
She uses water as the solvent.

The diagram shows the appearance of the paper before and after the experiment.

Level reached
L—" by solvent

A B C U A B C U

before after

(@) (i) Describe the method that the student could have used to obtain her results.

P 6 2 0 6 6 A 0 6 1 6
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(ii) Describe the composition of food colouring U.

(b) Dyes can be identified by their R, values.

R = distance moved by dye

f

distance moved by solvent

Calculate the R, value of food dye B.

R, value =

P 6 2 0 6 6 A0 7 1 6

w [
(2)
(1)
(2)
J
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(c) The student repeats the experiment using solvent X instead of water.
(i) Solvent X produces a flammable vapour.

Give a safety precaution that the student should take when using solvent X.

(ii) Suggest why the R value of food dye C might be greater when solvent X is used
instead of water.

(1)

(Total for Question 3 = 10 marks)
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4 This question is about lithium carbonate.
(@) The formula of lithium carbonate is Li,CO,

Calculate the relative formula mass (Mr) of lithium carbonate.

(c) Lithium carbonate decomposes when heated to produce lithium oxide and
carbon dioxide.

Complete the chemical equation for this reaction.
(Total for Question 4 = 7 marks)

9
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5 A student uses this apparatus to investigate the rate of reaction between lumps of
calcium carbonate and an excess of dilute hydrochloric acid.

The equation for the reaction is

CaCO,(s) + 2HCl(aq) — CaCl.(aq) + H,0() + CO (g)

cotton wool

o o dilute
lumps of ©%o0 hydrochloric acid
calcium carbonate Do

(a) Give a reason why the student puts cotton wool in the top of the flask.

(b) The student records the mass of the flask and its contents every 20 seconds for
two minutes.

The table shows her results.

Timeins Massing

0 150.0
20 148.2
40 147.2
60 146.6
80 146.2
100 146.0
120 146.0

10
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() The mean (average) rate of reaction can be calculated using the expression

. mass lost
mean rate of reaction =

time taken to lose this mass

Calculate the mean rate of reaction during the first 20 seconds.

Give a unit.

mean rate of reaction= ...

(ii) Plot the student’s results.

Draw a curve of best fit.

150
149
148
Mass in g
147
146 —
145 T T T T T 1
0 20 40 60 80 100 120
Timeins
11
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(i) Explain why the rate of reaction decreases during the experiment.

(c) The student repeats the experiment using the same mass of calcium carbonate,
but in powdered form instead of lumps.

(i) Give two other variables that she should control.

(i) Explain why the rate of reaction is greater when using powder instead of
lumps of calcium carbonate.

(i) Suggest how the graph would be different when the reaction is repeated
using the same mass of calcium carbonate, but in powdered form instead
of lumps.

(Total for Question 5 = 13 marks)

12
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6 The table gives the displayed formulae of four hydrocarbons, P, Q, R and S.

P Q
H H H H H
] N/
H—C—C—C—H =C
] 4
H H H H H
R S
Tl T
TYTTT T
HHHHHH H H

13
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(b) Hydrocarbons P, Q, R and S have the same type of structure.
(i) Explain why P, Q, R and S all have low boiling points.

Refer to the type of structure in your answer.

(i) Suggest why the boiling point of hydrocarbon R is higher than the boiling
point of hydrocarbon S.

(c) A teacher uses this apparatus to investigate the increase in temperature of 100cm?
of water when hydrocarbon R is burned.

/ 100 cm? of water

hydrocarbon R

The temperature of the water before heating is 19.7 °C.
The temperature of the water after heating is 57.2°C.

The temperature rise is less than the teacher expected.

P 6 2 0 6 6 A 0 1 4 1 6
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(i) One reason why the temperature rise is less than expected is that some of
hydrocarbon R undergoes incomplete combustion.

Give another reason why the temperature rise is less than expected.

(iv) Calculate the heat energy change (Q), in joules, in this experiment.
[mass of 1.0 cm? of water = 1.0g]

[for water,c =4.2)/g/°C]

(Total for Question 6 = 17 marks)

TOTAL FOR PAPER = 60 MARKS

15
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