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Section A – Biology

1	 The diagram below shows a light microscope that can be used to view cells.

stage

mirror

	 (a)	 Give the function of the following parts of the microscope. 

stage	

mirror	

[2]
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	 (b)	 The photograph below shows the three objective lenses on the microscope.

40×× 10××4××

	 	 (i)	 How many times bigger will the cells appear when using the 40×× objective 
lens compared to the 4×× objective lens?

[1]

		  (ii)	 Complete the following sentences to describe good practice when using 
a microscope.  

			   Choose from:

smallest (4××)    :    largest (40××)    :    close to    :    far away from

		  	 To view the cells on a slide, start with the                                
 
objective lens, which should be                               the slide. 
 
Then turn the focus knob until the cells are in focus.� [2]
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	 (c)	 The photograph below shows a person collecting a sample of cheek cells using 
a cotton bud.

		  (i)	 Suggest why a soft cotton bud is used to collect the sample of cheek cells.

[1]

		  (ii)	 In order to prevent the spread of infection, suggest what should be done 
with the cotton bud before it is disposed of. 

[1]
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		  The diagram below shows cheek cells as viewed under a microscope.

X

Y

		  (iii)	Name the parts labelled X and Y.

X	

Y	 [2]

	 (d)	 Name the solution used to stain onion cells on a microscope slide. 

[1]
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2	 (a)	 The diagram below shows some of the apparatus a student used to investigate 
the energy content of four types of crisp.

water

burning crisp

		  The student used the burning crisps to heat the water. 
Her results are shown below.

Crisp Temperature at 
the start /°°C

Temperature at 
the end/°°C

Temperature rise 
/°°C

A 16 24 8

B 15 26 11

C 18 28 10

D 16 4

		  (i)	 Calculate the temperature at the end of the experiment for crisp D. 

                     °C  [1]
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		  (ii)	 On the grid below, complete the bar chart to show the temperature rise for 
these crisps.

A
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12

� [2]

		  (iii)	The student thought that crisp B contained the most energy. 

			   Explain why her conclusion is correct.

[1]

		  (iv)	Suggest how the student made sure that as much energy as possible was 
released from the crisps.

[1]
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	 (b)	 The diagram below shows part of a measuring cylinder.

40

30

20

		  (i)	 Draw a line on the measuring cylinder above to show a volume of 25 cm3 
of water.� [1]

		  (ii)	 When the student is reading the value on the measuring cylinder, from 
which position, X, Y or Z, should she take the reading?

X

Y

Z

40

30

20

                      [1]
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3	 (a)	 A student investigated the effect of exercise on his pulse rate.

		  He measured his pulse rate at rest and then ran for 5 minutes.

		  After he stopped running, the student measured the time it took his pulse rate to 
return to its resting rate.

		  The graph below shows his pulse rate during the investigation.
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0

	 	 (i)	 Between which two times was the student running the fastest?

			   from                      to                      minutes� [1]

		  (ii)	 How many minutes did it take for the student’s pulse rate to return to its 
resting pulse rate after exercise stopped? 

[1]
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		  The unit is missing from the y-axis of the graph.

		  (iii)	What is the unit for pulse rate?

[1]

	 (b)	 Give one safety precaution the student should take before carrying out this 
investigation. 

 
[1]

	 The student was told by his teacher that if he exercised regularly his fitness 
would improve.

	 (c)	 Give two changes the student would notice in his pulse rate when his 
fitness improves.

1.	

2.	

[2]
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Section B – Chemistry

4	 (a)	 The table below shows the volume of acid needed to neutralise different masses 
of calcium carbonate.

Mass of calcium 
carbonate/g

Volume of acid 
/cm3

0.00 0

0.25 10

0.50 20

0.75 30

1.00 38

1.25 52

1.50 60

		  (i)	 On the grid below, add a suitable label to the y-axis.� [1]

		  (ii)	 On the grid below, plot and draw a line graph for these results. The first 
three points have been plotted for you.

0
0.00 0.50

Mass of calcium carbonate/g
1.00 1.50

10

20

30

40

50

60

70

� [3]
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		  (iii)	State the trend shown by these results.

[1]

		  The graph can be represented by the equation:

y == mx ++ c

		  where m is the gradient of the line and c is the intercept on the y-axis.

		  (iv)	What is the value for c on this graph?

                      cm3  [1]

		  (v)	 Predict the volume of acid that would be needed to neutralise 2.00 g of 
calcium carbonate.

                      cm3  [1]
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	 (b)	 This reaction produces carbon dioxide, which can be tested for using 
limewater.

		  To test the gas, a student used the apparatus shown below.

limewater

glass tube
clamp

calcium carbonate
and acid

		  (i)	 Suggest one reason why this set-up of apparatus will not work.

[1] 

		  (ii)	 Describe the colour change of the limewater when carbon dioxide 
is present.

			   from                              to                             � [2]
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5	 The diagram below shows how filtration can be used to separate a mixture of  
sand and water.

conical flask

	 (a)	 Complete the diagram by adding the names of the two pieces of apparatus in 
the boxes provided.� [2]
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	 (b)	 Another method of separation is chromatography which is used to separate 
colours in ink. Shown below is the apparatus used for chromatography.

solvent

baseline

chromatography paper

		  (i)	 Complete the diagram below to show how this apparatus is set up at the 
start of the experiment.

solvent

� [2]

		  (ii)	 On the diagram below, draw the results of this experiment if the sample of 
ink contained three different colours.

sample of ink

� [1]
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6	 (a)	 The diagram below shows the apparatus used to investigate the rate of reaction 
between zinc granules and acid.

278.2g
balance

acidzinc granules

		  A student used the following method.
		  1.	 Measure 150 cm3 of acid and pour it into the conical flask.
		  2.	 Add 0.5 g of zinc granules to the conical flask.
		  3.	 Record the mass of the flask and contents every 20 seconds.
		  4.	 Repeat steps 1–3 increasing the temperature of the acid each time.

		  (i)	 Suggest which hypothesis can be tested using this method.

			   Circle your answer.

the higher the temperature, the better the reaction

the higher the temperature, the faster the reaction

the higher the temperature, the bigger the reaction
� [1]
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		  (ii)	 Give two ways the student will know that the reaction is finished.

1.	

2.	 [2]

	 (b)	 The results of the investigation are shown below. 

Mass of conical flask and contents/g

Time/sTemperature 
of acid/°°C

0 20 40 60 80 100

20 280.0 279.2 278.6 278.3 278.1 278.0

30 280.0 279.0 278.4 278.2 278.2 278.0

40 280.0 278.8 278.2 278.1 278.0 278.0

50 280.0 278.6 278.1 278.0 278.0 278.0

60 280.0 278.5 278.0 278.0 278.0 278.0

		  (i)	 State the range of temperatures used in this investigation.

                                °C  [1]

		  (ii)	 Calculate the total loss in mass during the reaction carried out at 20°C.

                                g  [1]
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		  (iii)	The student wanted to find the most accurate finishing time for the reaction 
carried out at 60°C. How often should the student record the mass?

			   Circle your answer.

every 10 seconds

every 20 seconds

every 5 seconds
� [1]

		  (iv)	The graph below shows the results plotted for the reaction carried out at 
20°C. On the same axes, sketch the shape of the graph expected for the 
reaction carried out at 60°C.

Time/s

M
as

s/
g

� [2]	
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Section C – Physics

7	 (a)	 A student wanted to investigate four metals to find out which was the best 
conductor of heat. The apparatus he used is shown below.

metal roddrawing pin 
attached
with wax

hot water

heat

		  (i)	 Give one way this investigation was made a fair test (valid).

[1]
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		  He did the experiment three times and calculated the average. The results are 
shown below.

Metal rod
Time for pin to fall/s

Attempt 1 Attempt 2 Attempt 3 Average

copper 24 22 23 23

brass 83 83 86 84

aluminium 45 42 42 43

iron 136 140 90 138

		  (ii)	 Put the metals in order of how well they conducted heat. Start with the  
best conductor.

                                                                                 � [2]

		  The student thought one of the results recorded in the table was an  
anomalous result.

		  (iii)	Circle the anomalous result in the table.� [1]

		  (iv)	Look at the student’s table of results and describe how he dealt with the 
anomalous result.

[1]

		  (v)	 Why did the student carry out the investigation three times and calculate an 
average for each metal rod?

[1]
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	 (b)	 The diagram below shows a Leslie cube. When filled with boiling water, it can be 
used to demonstrate the effect of colour on the radiation of heat. It has four 
sides made from the same metal but with different coloured surfaces.

shiny white
(front)

shiny black
(right side)

shiny silver
(back)

heatproof mat

Leslie cube

matt black
(left side)

		  Boiling water was poured into the Leslie cube and the temperature at each side 
was recorded every two minutes.

		  The results are shown below.

Time/min
Temperature/°°C

Shiny silver Shiny white Shiny black Matt black

0 80 80 80 80

2 72 66 60 52

4 66 57 47 34

6 61 52 38 24

8 58 43 26 16
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	 	 (i)	 Which surface is the best emitter of heat? Explain your answer.

[2]

		  (ii)	 In which two-minute period is the shiny silver surface losing heat 
most slowly?

from                      to                      min [1]
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8	 The photographs below show a teacher measuring her reactions by catching a falling 
ruler. She started with her hand at the bottom of the ruler. She repeated the 
investigation three times.

Attempt 1 Attempt 2 Attempt 3

	 (a)	 Which attempt, 1, 2 or 3, showed the fastest reaction? Explain your answer.

[2]
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	 The graph below shows the relationship between the distance a ruler falls and 
reaction times.

0.00
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	 (b)	 Use the graph to find the reaction time when the ruler has fallen a distance 
of 7.5 cm.

                      s  [1]



*36GSA4428*

*36GSA4428*

14274

	 The table below shows the effect taking energy drinks has on reaction time.

Time after taking energy 
drink/min

Reaction time/s

0 0.15

5 0.14

10 0.12

15 0.09

20 0.08

	 (c)	 Describe the trend shown by these results.

[1]
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9	 (a)	 The diagram below shows the electrical circuit used to investigate the effect of 
length on the resistance of a piece of wire.

1

2

metre
rule

flying lead with
crocodile clip

fixed connection

resistance wire

variable power supply
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		  (i)	 Describe how this circuit could be used to carry out the investigation. 

			   Your answer should include: 
			   	 the names of the meters, 1 and 2, and how they are connected in  

the circuit; 
			   	 the measurements that need to be taken; 
			   	 how the resistance would be calculated;
			   	 the conclusion you would expect; and
			   	 one risk in this investigation and how it could be dealt with. 

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

[6]
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		  (ii)	 Name the independent variable in this investigation.

[1]

		  (iii)	Name a variable that should be controlled in this investigation.

[1]

	 The student used his measurements to calculate the resistance of the wire.  
The diagram below shows a calculator with a resistance value.

	 (b)	 Give the resistance to one decimal place.

                       Ω  [1]
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THIS IS THE END OF THE QUESTION PAPER

	 The table below shows how the cross-sectional area of two types of nichrome wire 
affects their resistance.

Cross-sectional 
area /mm2

Resistance/ΩΩ per m

Nichrome 60
(60% nickel)

Nichrome 80
(80% nickel)

0.13 8.8 8.4

0.20 5.5 5.3

0.32 3.5 3.3

0.52 2.2 2.1

0.81 1.4 1.3

	 (c)	 Give two conclusions that can be made from these results.

1.	

2.	

[2]
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Soluble
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All nitrates
Most chlorides, bromides and iodides
EXCEPT silver and lead chlorides, bromides and iodides
Most sulfates EXCEPT lead and barium sulfates
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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
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