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Section A – Biology

1	 The diagram below shows a variegated leaf (a leaf which has a white part and a 
green part).

green

white

(a) Name the chemical that gives the green part of this leaf its colour.

[1]

This leaf was taken from a plant which had been left in bright light for 48 hours. 
Before the plant was left in bright light, it was destarched.

(b) Describe how the plant was destarched.

[2]
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	 The diagrams below show the steps used to test this leaf for starch. 
	 They are not in the correct order.

1 2 3 4

dropper
with
iodine

Bunsen
burner

water
boiling
water

Bunsen
burnerwhite tile

ethanol

	 (c)	 Use the numbers 1, 2, 3 and 4 to put these steps in the correct order.

		                                                                              � [2]

	 (d)	 Complete the table below about some of the risks involved in this experiment.

What is the risk? What could happen? How can we prevent this from 
happening?

ethanol is flammable ethanol could  
catch fire

iodine is a stain iodine could stain 
your hands

[2]
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(e) Shade the area of the leaf below that will be blue-black after testing the leaf
for starch.

green

white

[1]
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2	 A student carried out an investigation to find the energy content of three types of 
food. The diagram below shows some of the apparatus he used in his investigation.

water

burning food

boiling tube

The student used a thermometer to measure the temperature of the water before 
and after the food was burnt. 

30

20

10

0

°C

(a) What temperature is shown on this thermometer?

 °C  [1]
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Some of the results of his investigation are shown below.

Type of 
food 

Mass of 
food /g

Temperature 
before food was 

burnt /°°C

Temperature 
after food was 

burnt /°°C
Temperature 

rise /°°C

crisp 1.0 17 39 22

biscuit 1.0 18 17

cracker 1.0 17 30 13

(b) Calculate the temperature of the water after the biscuit was burnt.
Show your working out.

 °C  [2]

(c) Explain why it was necessary to calculate the temperature rise for each type
of food.

[1]

(d) Which type of food contained the most energy? Use information from the table
to explain your answer.

[2]

(e) Which type of graph should be used to display these results?

[1]
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3	 (a)	 The diagrams below show some of the apparatus used to prepare a microscope 
slide of onion cells.

onion microscope slide stain forceps coverslip

Describe the steps a student would take to prepare a microscope slide of onion 
cells and give a reason for carrying out each step.

		  In this question you will be assessed on the quality of your written 
communication skills including the use of specialist scientific terms. 

[6]
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(b)	 The diagram below shows the microscope the student used to view the cells.

eyepiece lens

objective lenses

focus knob

{

light source

(i) One of the objective lenses has a label ××4. What is the effect of using this
lens on the appearance of the cells?

[1]

When the student looked through the eyepiece lens the onion cells appeared 
blurred.

(ii) Name the part of the microscope the student should adjust to get a
clearer image.

[1]
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When the student obtained a clear image of the onion cells, they made a  
drawing of the cells they could see.

A B

(iii)	Which drawing, A or B, represents onion cells?
Give one reason for your answer.

Drawing

Reason

[1]
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Section B – Chemistry

4	 (a)	 The apparatus shown below can be used in chromatography to separate the 
dyes in ink.

ink spot

filter paper

water

X

	 	 (i)	 On the diagram above, draw a line from X to the baseline.� [1]

	 	 (ii)	 Explain why the dyes in ink separate when left for a short period of time.

[2]

		  The diagrams below show three chromatograms. 

A B C

	 	 (iii)	Which chromatogram, A, B or C, shows the result for a pure substance?

                     [1]
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		  Shown below is a chromatogram for two ink samples P and Q.

P Q

3 cm 4 cm

6 cm

solvent front

		  The Rf value for ink Q is 0.67.

	 	 (iv)	Use information from the diagram to calculate the Rf value for ink P.
			   Show your working out.

                     [2]
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(b) A student used the apparatus below to separate a mixture of alcohol
and water.

X

(i) What name is given to this method of separation?

 [1]

(ii) Name the piece of apparatus labelled X.

 [1]

(iii) When the separation is complete, the student should leave the apparatus
for ten minutes before putting it away. Explain why.

[1]
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5	 (a)	 A student investigated the rate of reaction between magnesium carbonate and 
different concentrations of sulfuric acid using the apparatus below.

185.0 gA

conical flask

(i) Name the apparatus labelled A.

 [1]

The student used the following method.

1. Measure 100 cm3 of sulfuric acid and pour it into the conical flask.
2. Add 1.0 g of magnesium carbonate to the conical flask.
3. Record the mass of the flask and its contents at the start.
4. Record the mass every 20 seconds.
5. Repeat steps 1-4 using different concentrations of acid.

(ii) Name the gas produced during the reaction of magnesium carbonate and
sulfuric acid.

[1]
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The results are given below.

Concentration 
of acid / 
mol/dm3

Mass of flask and contents /g

0 
seconds

20 
seconds

40 
seconds

60 
seconds

80 
seconds

100 
seconds

1.0 185.0 184.9 184.8 184.8 184.7 184.6

1.5 185.0 184.8 184.7 184.6 184.5 184.5

2.0 185.0 184.7 184.6 184.5 184.5 184.5

2.5 185.0 184.6 184.5 184.5 184.5 184.5

(iii) Which concentration of acid had not finished reacting after 100 s?

 mol/dm3  [1]

(iv) Use the equation:

rate of reaction = loss of mass
time

to calculate the rate of reaction over the first 40 seconds for the 
2.5 mol/dm3 acid.

 g/s  [2]
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The reaction of 1.5 mol/dm3 acid finished between 60 and 80 seconds.

(b) At what times, in seconds, should the student record the mass to get the most
accurate value for the finishing time?

Circle your answer.

60, 70 and 80

0, 20, 40, 60, 80 and 100

60, 65, 70, 75 and 80
[1]
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6	 (a)	 A student investigated the reaction of calcium with different concentrations of 
acid. He added one piece of calcium to 25 cm3 of acid and timed how long it took 
for the calcium to disappear. 

The results are shown below.

Concentration of 
acid /

mol/dm3

Time for calcium 
to disappear /s

0.5 80

1.0 66

1.5 54

2.0 42

2.5 30
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(i) On the grid below, plot and draw a line graph for these results.
The first point has been plotted for you.

80
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 /s

Concentration of acid /mol/dm3

[3]

(ii)	 State the trend shown by these results.

[1]

(b) Give two things that were kept the same to make this investigation a valid
(fair) test.

1.

2. [2]

(c) What is the independent variable in this investigation?

[1]
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	 (d)	 The student’s teacher suggested that he should repeat the investigation and 
calculate the average for each concentration. Why is this good scientific 
practice?

[1]
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Section C – Physics

7	 The apparatus below was used to investigate how much heat was radiated from the 
different coloured surfaces of a metal cube. 

shiny black 
surface

shiny white
surface

matt white
surface

temperature
probe

matt black 
surface

The cube was filled with boiling water. Temperature probes were placed at the same 
distance from each surface and the temperature recorded after 2 minutes.

The results are given below.

Surface Temperature /oC

shiny white 32

shiny black 56

matt white 40

matt black 66

(a) Calculate the difference between the highest and lowest temperatures recorded.
Show your working out.

°C  [2]
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(b) On the grid below:

 add a suitable label to the y-axis; and
 draw a bar chart for the results.

Surface colour

70

60

50

40

30

20

10

0
shiny
white

shiny
black

matt
white

matt
black

 [3]

(c)	 Use the results of this investigation to put the surface colours in order from the
best to the worst radiator of heat.

[2]
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(d) In the table below, place one tick () in each row to identify the type of variables
in this investigation.
The first one has been done for you.

Variable Controlled Independent Dependent

distance of probe 

temperature

surface colour
[2]
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8	 The apparatus below was used to investigate which of four metals was the best 
conductor of heat.

aluminium
rod

copper
rod

iron
rod

brass
rod

wax

nailheat

The rods were heated and the time taken for the nail to fall off each rod was 
recorded. The investigation was carried out three times.
The results are shown below.

Metal
Time taken for nail to fall /s

Attempt 1 Attempt 2 Attempt 3 Average time

brass 54.2 59.6 57.8 57.2

copper 22.1 22.6 19.8 21.5

iron 80.0 84.5 83.4

aluminium 30.7 35.3 7.3 33.0

(a) Calculate the average time taken for the nail to fall from the iron rod.
Give your answer to one decimal place.
Show your working out.

s  [3]
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One of the times recorded for another metal was an anomaly.

(b) State how this anomalous result was dealt with when calculating the
average time.

 [1]

(c) Which metal in the investigation was the best conductor of heat?

[1]
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9	 (a)	 The diagram below shows the echo method used to find the speed of sound.

wall of building

850 m

sound is reflected off 
the wall and returns

loud sharp sound made 
by striking metal plate 
with hammer

The echo time is the time taken for the sound to travel to the wall and back.

(i) Describe what a student needs to do to find the echo time.

 [2]

The echo time was measured as 5.0 s. 

(ii) Use the equation:

speed == distance
time

to calculate the speed of sound during this experiment.
Show your working out.

m/s  [2]
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(b) The table below shows the speed of sound at different air temperatures.

Air temperature /
°°C

Speed of sound /
m/s

5 334

10 337

15 340

20 343

25 346

(i) State the trend shown by these results.

[1]

(ii) Predict a value for the speed of sound at 0°C.

m/s  [1]

[Turn over
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10	 A student investigated the effect of an energy drink on another student’s reactions.

XX

YY

The student followed the steps below.

1. Student Y holds out their hand with a gap between their thumb and first finger.
2. Student X holds the ruler so that student Y’s thumb is at the 0 cm mark.
3. Student X drops the ruler and student Y catches it.
4. The distance the ruler falls before student Y catches it is recorded.
5. An energy drink is taken and after 10 minutes steps 1-4 are repeated.

(a) Explain why step 2 is important.

 [1]

(b)	 In step 5, which student, X or Y, should take the energy drink? Explain your
answer.

[1]
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The results agreed with the hypothesis that the student made:

‘Drinking an energy drink increases a student’s reaction speed.’

(c) Complete the table below by suggesting a value for the distance the ruler fell
after drinking the energy drink.

Distance on ruler /cm

without energy drink 18.6

with energy drink
[1]

THIS IS THE END OF THE QUESTION PAPER
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Most hydroxides
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Most oxides
EXCEPT sodium, potassium and calcium oxides which react with water

Name Symbol

Ammonium

Chromium(III) Cr3+

Copper(II) Cu2+

Iron(II) Fe2+

Iron(III) Fe3+

Lead(II) Pb2+

Silver Ag+

Zinc Zn2+

Name Symbol
Butanoate C3H7COO-

Carbonate
Dichromate
Ethanoate CH3COO-

Hydrogencarbonate
Hydroxide OH–

Methanoate HCOO–

Nitrate NO
Propanoate C2H5COO–

Sulfate
Sulfi te

Positive ions

© CCEA 2017

Data Leafl et
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* 58 – 71    Lanthanum series
† 90 – 103  Actinium series

a = relative atomic mass 

x = atomic symbol
b = atomic number

THE PERIODIC TABLE OF ELEMENTS
Group

a

b
x

*

†

1   

11 2 3 4 5 6 7

0

 285  

112
Copernicium

(approx)
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