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Answer all questions.

1.	 Ffion is investigating a neutralisation reaction between sulfuric acid and sodium hydroxide. 

	 (a)	 Use the correct words from the box to complete the word equation for this reaction 
below.	 [1]

	 (i)	 The table below shows Ffion’s results. Complete the table.	 [2]

Volume of sodium hydroxide 
added (cm3) pH meter reading Phenolphthalein indicator 

colour

0 1.0 colourless

5 1.0 colourless

10 1.1 colourless

15 1.2 colourless

20 2.0
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

25 9.0 pale pink

30 13.0
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

35 14.0 pink

40 14.0 pink

pH scale 1 2 3 4 5 6 7 8 9 10 11 12 13 14

phenolphthalein                 colourless pale 
pink pink

sodium chloride               sodium nitrate               sodium sulfate

		  sulfuric acid  +  sodium hydroxide      . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  +  water

	 (b)	 In the experiment she monitors the change of pH using both a pH meter and an 
indicator.

		  The chart below shows the colour of phenolphthalein indicator at different pH.
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	 (ii)	 Use the information in the table to tick (√) the boxes next to the three correct 
statements.	 [3]

		  Before any sodium hydroxide is added to the acid 
		  the phenolphthalein turns green.

		  The pH is lowest at the start of the experiment.

		  When 10 cm3 of sodium hydroxide has been added 
		  the solution is neutral.

		  As sodium hydroxide is added the pH rises.

		  The pH is highest at the end of the experiment.

		  When 40 cm3 of sodium hydroxide has been added 
		  the solution is acidic.

	 (c)	 Sodium hydroxide (NaOH) contains the three elements sodium, hydrogen and oxygen.

	 (i)	 Select the correct numbers from the box to complete the table below.	 [3]

	 (ii)	 Sodium metal is found in Group 1 of the Periodic Table. Use the Periodic Table on 
page 20 to name one other metal found in this group.	 [1]

		  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Element Number of 
protons

Number of 
neutrons

Number of 
electrons Mass number

sodium 11 12
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .

23

oxygen 8
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .

8 16

hydrogen 1 0 1
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .

10

1               2               8               11               12               16
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2.	 The UK has been generating more energy using wind power over recent years.

	 (a)	 Circle one renewable energy source below.	 [1]

coal                    gas                    solar

	 (b)	 The information below shows the power output of a wind turbine in one day.

Time of day (hours:mins) Power output of wind turbine (MW)

00:00 0.6

04:00 1.0

08:00 1.2

12:00 0.8

16:00 0.0

20:00 0.0

24:00 0.8
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	 (i)	 Use the data from the table to complete the graph on the grid below and join the 
points with a ruler. The last three points have been plotted for you.	 [3]

0

0.2

0.4

0.6

0.8

1.0

1.2

00:00 04:00 08:00 12:00 16:00 20:00 24:00
Time of day (hours:mins)

Po
w

er
 o

ut
pu

t (
M

W
)

	 (ii)	 State why the power generated by this wind turbine is not constant during this day.
	 [1]
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	 (iii)	 Use the information to answer the following questions.

	 I.	 State the maximum power produced by the wind turbine during this day.	 [1]

maximum power = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . MW

	 II.	 State the time of day that the wind speed was greatest.	 [1]

time = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 III.	 Determine between which hours the wind turbine did not generate any 
electricity.	 [1] 

from:  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  to:  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 (iv)	 David suggested that the wind turbine generated a power greater than 0.6 MW for 
16 hours.

		  Add a horizontal line to your graph and use it to explain whether David was 
correct.	 [4]

	

	

	

	

	 (c)	 Last year this wind turbine had a mean power output of 0.6 MW. A typical nuclear power 
station has a continuous power output of 3 600 MW.

		  Calculate how many wind turbines would be needed to generate the same power output 
as a nuclear power station.	 [2]

number of wind turbines = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

14
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3.	 Clara is studying the structure and function of cells. The images below show animal and plant 
cells.

Animal cell Plant cell

	 (a)	 Complete the table below to show which parts are present in animal cells.	 [3]

Part Plant cells Animal cells
(√ or ×)

cell wall √ ×

cytoplasm √ √

chloroplast √ ×

nucleus √ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

cell membrane √ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

vacuole √ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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	 (b)	 Describe the functions of the parts of a plant cell listed in the table.	 [6 QER]
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4.	 The diagram below shows part of the National Grid.

Consumer

Transmission
Cables

TransformerPower Station

X

Transformer

Y

	 (a)	 Complete the sentences about the National Grid by selecting the correct words from the 
box. Each word can be used once, more than once or not at all.	 [4]

faster          reliable          increases          generates          safely          decreases 

		  The National Grid makes sure that the electricity supply to consumers is

		  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

		  Transformer X  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  the voltage and  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

the current.

		  Transformer Y changes the voltage so that consumers can use it 

		  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . in their homes.
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		  Use the table to answer the following questions.

	 (i)	 State which energy company produces the most electrical power from coal.	 [1]

		  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 (ii)	 State which company produces the most nuclear waste.	 [1]

		  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 (iii)	 Calculate the mean percentage of electrical power output generated from coal by 
the five companies (A, B, C, D and E).	 [2]

mean percentage = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

	 (c)	 The carbon footprint of an energy supply customer can be an important factor when 
choosing a supply company.

	 (i)	 State what is meant by the term ‘carbon footprint’.	 [2]

	

	

	 (ii)	 A customer decides against using Company A since they believe that they have 
the highest carbon footprint from generating electricity.

		  Use information from the table to explain whether the customer is correct.	 [2]

	

	

	

	 (b)	 Five electrical supply companies (A, B, C, D and E) each produce the same amount of 
electrical power.

		  The table below shows the percentage of electrical power output from each energy 
source by each company.

Percentage of electrical power output from each energy source (%)
Energy source Company A Company B Company C Company D Company E
coal 4.8 5.8 7.1 10.8 10.1
natural gas 63.0 55.5 9.6 63.0 46.0
nuclear 5.2 20.6 71.2 23.3 13.9
renewable 27.0 18.1 12.1 2.9 30.0

12
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	 (a)	 Complete the sentences by underlining the correct word(s) in the brackets.

	 (i)	 In this series circuit the current in R1 is ( the same as / higher than / lower than ) 
the current in R2.	 [1]

	 (ii)	 In this series circuit the voltage across R1 is ( the same as / higher than / 
		  lower than ) the voltage across R2.	 [1]

	 (b)	 The voltage across R1 is 4.5 V.

	 (i)	 Each resistor was found to have a resistance of 2.25 Ω.
	 I.	 Use the equation:

5.	 Jamie is investigating an electrical circuit which has two identical resistors, R1 and R2.
	 The circuit that he built is shown below.

9 V

R1 R2

		  to calculate the current in R1.	 [2]

current = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A

	 II.	 Use the equation:

power = voltage × current

		  to calculate the power developed in resistor R1.	 [2] 

power developed in R1 = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . W

current =
voltage

resistance
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	 (i)	 State which ammeter (A1, A2, A3 or A4) measures the current through R1.	 [1]

		  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 (ii)	 State the voltmeter reading across R1.	 [1]

voltmeter reading = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . V

	 (iii)	 Ammeter A2 reads 4 amps.

	 I.	 State the reading on ammeter A3.	 [1]

ammeter reading = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A

	 II.	 Calculate the reading shown on ammeter A1.	 [1]

ammeter reading = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A

	 (ii)	 State the voltage across R2.	 [1]

voltage across R2 = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . V 

	 (c)	 Jamie then built a parallel circuit using the same 2.25 Ω resistors.

9 V

R1

R2

A1 A4

A2

A3

V

11
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6.	 Sioned reacted sulfuric acid with zinc oxide (ZnO).
	 She followed the method below to form zinc sulfate.

	 1.	 Pour 50 cm3 of 1.0 mol / dm3 sulfuric acid into a conical flask.
	 2.	 Heat the sulfuric acid to 50°C.
	 3.	 Add 5 g of zinc oxide to the warmed acid and stir.
	 4.	 Repeat step 3 until the zinc oxide is in excess.

	 (a)	 The main hazard in this experiment is that 1.0 mol / dm3 sulfuric acid is an irritant.

	 (i)	 Describe one risk associated with using sulfuric acid.	 [1]

	

	

	 (ii)	 State a suitable control measure Sioned should carry out to reduce this risk.	 [1]

	

	

	 (b)	 Circle  the correct formula in each bracket to complete the symbol equation for this 
reaction.	 [2]

		  ZnO  +  H2SO4      (2ZnO2 / ZnSO4 / Zn4S2O)  +  (O2 / H2 / H2O)

	 (c)	 State two additional steps that Sioned needs to carry out to obtain pure zinc sulfate 
crystals.	 [2]

		  1.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

		  2.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

	 (d)	 Robert has calculated the relative formula mass of zinc oxide to be 97.
		  Use the Periodic Table on page 20 to explain if he is correct.	 [2]

	 8
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7.	 Several groups of students investigated the rate of diffusion of blue dye into potato by the 
method below.

	 1.	 Cut a cylinder of potato.
	 2.	 Place the cylinder in a test tube containing a solution of blue dye.
	 3.	 Put the test tube in a water bath at 20°C.
	 4.	 Measure the concentration of the dye after 20 minutes.
	 5.	 Continue to measure the concentration every 20 minutes up to 80 minutes.

blue dye

potato cylinder

	 The concentration of the dye left in the test tube after each 20-minute interval is shown on the 
graph below.
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	 (a)	 (i)	 State the dependent variable in this experiment.	 [1]

		  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 (ii)	 State two variables that should be controlled.	 [2]

		  1.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

		  2.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 (b)	 (i)	 State how the concentration of dye left in the test tube changed during the first  
20 minutes.	 [1]

	

	 (ii)	 Explain why this change occurred.	 [2]

	

	

	

	

	

	 (c)	 One student suggests that the rate of diffusion is constant over the whole 80 minutes. 
Explain whether you agree.	 [3]

	

	

	

	

	

	

	 (d)	 The students repeated the experiment in a water bath at 30°C. Add another line to the 
graph to show the expected results. 	 [2]

END OF PAPER

© WJEC CBAC Ltd.
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