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Usually the question number

Sticky Note
The number of candidates attempting that question

Sticky Note
The mean score is calculated by adding up the individual candidate scores and dividing by the total number of candidates. If all candidates perform well on a particular item, the mean score will be close to the maximum mark. Conversely, if candidates as a whole perform poorly on the item there will be a large difference between the mean score and the maximum mark. A simple comparison of the mean marks will identify those items that contribute significantly to the overall performance of the candidates.However, because the maximum mark may not be the same for each item, a comparison of the means provides only a partial indication of candidate performance. Equal means does not necessarily imply equal performance. For questions with different maximum marks, the facility factor should be used to compare performance.

Sticky Note
The standard deviation measures the spread of the data about the mean score. The larger the standard deviation is, the more dispersed (or less consistent) the candidate performances are for that item. An increase in the standard deviation points to increased diversity amongst candidates, or to a more discriminating paper, as the marks are more dispersed about the centre. By contrast a decrease in the standard deviation would suggest more homogeneity amongst the candidates, or a less discriminating paper, as candidate marks are more clustered about the centre.

Sticky Note
This is the maximum mark for a particular question

Sticky Note
The facility factor for an item expresses the mean mark as a percentage of the maximum mark (Max. Mark) and is a measure of the accessibility of the item. If the mean mark obtained by candidates is close to the maximum mark, the facility factor will be close to 100 per cent and the item would be considered to be very accessible. If on the other hand the mean mark is low when compared with the maximum score, the facility factor will be small and the item considered less accessible to candidates.

Sticky Note
For each item the table shows the number (N) and percentage of candidates who attempted the question. When comparing items on this measure it is important to consider the order in which the items appear on the paper. If the total time available for a paper is limited, there is the possibility of some candidates running out of time. This may result in those items towards the end of the paper having a deflated figure on this measure. If the time allocated to the paper is not considered to be a significant factor, a low percentage may indicate issues of accessibility. Where candidates have a choice of question the statistics evidence candidate preferences, but will also be influenced by the teaching policy within centres.


	WJEC 2022 Online Exam Review
	GCSE Applied science (Double) Unit 2 Foundation 3445U20-1
	Item Level Data
	Facility factor graph
	Question 5
	Mark scheme
	Example 1
	Example 1 marked

	Example 2
	Example 2 marked

	Example 3
	Example 3 marked


	Question 6
	Mark scheme
	Example 1
	Example 1 marked

	Example 2
	Example 2 marked

	Example 3
	Example 3 marked


	Question 7
	Mark scheme
	Example 1
	Example 1 marked

	Example 2
	Example 2 marked

	Example 3
	Example 3 marked




	Pre-Release Article




VP*(Z21-3445U20-1A)© WJEC CBAC Ltd.


GCSE


3445U20-1A


APPLIED SCIENCE (Double Award)
UNIT 2: Space, Health and Life


Pre-Release Article for use in the following examinations on 
WEDNESDAY, 15 JUNE 2022 – MORNING:
GCSE Applied Science (D/A) Unit 2 Foundation Tier (3445U20-1)
GCSE Applied Science (D/A) Unit 2 Higher Tier (3445UB0-1)


To be opened on 11 MAY 2022.


A new copy of this Article will be given out in the examination.


This Article booklet should be distributed to candidates well in advance of the examination. 
Its contents may be freely discussed. A clean copy of this booklet will be available for 
candidates during the examination. Booklets with annotations may NOT be taken into the 
examination.


Z22-3445U20-1A







2


(3445U20-1A)


The Red Admiral butterfly
Red Admiral is the common name for one species of butterfly that visits the UK.
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It has the scientific name Vanessa atalanta. Its classification is shown in Table 1. 


Table 1: Scientific classification of the Red Admiral 


Scientific classification 


Kingdom: Animalia


Phylum: Arthropoda


Class: Insecta


Order: Lepidoptera


Family: Nymphalidae


Genus: Vanessa


Species: atalanta


Scientific name: Vanessa atalanta


Adult Red Admirals may be seen in the UK throughout the year. There is a seasonal increase in 
number in May and June as more travel from southern Europe. The Red Admirals breed and give 
rise to the next generation of adults which peak between mid-August and early October. They 
breed once a year. In autumn the offspring travel southwards.
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The variation in the adult population at Oxwich Bay is shown in Figure 1 below. 


The solid line gives the mean count from 1976 to 2019, and the dashed line gives the mean count  
for 2019.


Figure 1 
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Food source Eaten by


berries greenfly, butterfly, titmouse, grasshopper


plantain grasshopper, mouse, rabbit


greenfly ladybird


butterfly frog


grasshopper frog


titmouse snake, buzzard, fox


mouse buzzard, fox


rabbit buzzard, fox


ladybird dragonfly, titmouse


dragonfly frog


frog snake


snake buzzard


Food webs


Table 2 shows the feeding relationships in a typical woodland habitat.


Table 2


Food chains and a food web can be drawn using this information. The food web shows how each 
living thing is linked to the others. 


The living things are also grouped into trophic levels. 


In the simplest scheme, the first trophic level is usually plants, the second trophic level is usually 
herbivores, and subsequent levels are carnivores. In a food web some organisms can appear in 
more than one trophic level.
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Ecological pyramids


These are pyramid-shaped diagrams representing the numbers of organisms, energy levels, and 
biomass of an ecosystem. Values are usually high for the lowest trophic level and low for the 
highest trophic level.


Figure 2 shows different types of ecological pyramids from various habitats throughout the world. 


Figure 2: Ecological pyramids


Grassland (summer)


Silver Springs, Florida


Temperate forest (summer)


Wisconsin Lake Georgia old 
field


Eniwetok coral 
reef


Numbers
(Individuals/0.1 ha)


Biomass
(g/m2)


Energy
(kJ/m2/yr)


The efficiency of transferring energy between trophic levels can be calculated using the equation


% efficiency = × 100useful energy at a trophic level
available energy at previous trophic level
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


5.  (a) (i)  Space based clearer / detect more types of radiation (that don’t 
penetrate atmosphere / no interference from Earth’s 
atmosphere / no interference from light pollution 
 


1   1   


  (ii)  Earth based are cheaper / hard to maintain /  
hard to repair in space 
 


1   1   


 (b)   years 
 


 1  1   


 (c) (i)  X – rays 
 


1   1   


  (ii)  Radio (waves) 
 


1   1   


  (iii)  Any 2 × (1) from: 
Gamma (rays) (1) 
 u-v / ultra-violet (1) 
 i-r/infra-red (1) 
micro(waves) (1) 
 
Do not accept ultra or violet 
Do not accept infra or red 
X-rays, visible light and radio waves neutral 
 


2   2   


 (d)   Selection of 2 m (1) 
Ans = 150 000 000 Hz (1) 
 
Ans of 150 000 000 only (2) 
Ans of 30 000 000 (1 only) 
Accept 50 000 000 (1) 
 


 2  2 2  
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


 (e)   Big Bang 
 


1   1   


    Question 5 total  7 3  10 2  
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Sticky Note

This answer is too vague. Visible light from space can also be seen on Earth. How would you improve the answer?



Sticky Note

There is more radiation in space but images are still produced. Think about locating a telescope in space instead of positioning it on Earth? 



Sticky Note

It states '5 billion light years' away from Earth at the top of the page. 5 billion light years is a distance. If the word 'light' is removed then 5 billion years is a time. 
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2 marks


0 mark


2 marks
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Sticky Note

Correct answer out of the three choices given. 



Sticky Note

Correct answer out of the three choices given. 



Sticky Note

Correct answers. These are em waves not included in the original sentence. There are 2 other possible answers. Can you name them? 



Sticky Note

Two calculations are shown here. The examiner will consider the one that gives the answer on the answer line. In this example the maximum frequency has been selected. 



Sticky Note

A decimal point is shown before the 2 final zeros in the answer. It is clearer in the workings above the answer line. This is the coorect answer for 2 marks. 



Sticky Note

The previous parts in the question are about electromagnetic waves but this is not the name of the theory.  Do you know the name? 












1 mark


0 mark


0 
mark



Sticky Note

This answer is too vague. It doesn't say why images from space based telescopes are better.  How would you improve the answer?



Sticky Note

 This could be said of any telescope. Think about locating a telescope in space instead of positioning it on Earth? 



Sticky Note

This is the correct answer. 5 billion light years is a distance. If the word 'light' is removed then 5 billion years is a time. 
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1 mark


0 mark


0 mark
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Sticky Note

Correct answer out of the three choices given. 



Sticky Note

Correct answer out of the three choices given. 



Sticky Note

This is one correct answer. This is not included in the original sentence. It is always worth making a guess rather than leaving a blank. There are 3 other possible answers. Can you name them? 



Sticky Note

A decision whether to use 2m or 10m in the equation was needed here. In this example the difference between 2 and 8 has been found. This does not get any marks. Which wavelength would you choose? 



Sticky Note

It is always worth making a guess rather than leaving a blank. Can you name the theory?












1 mark


1 mark


0 mark



Sticky Note

This is an advantage so earns a mark. 



Sticky Note

This is a contradiction of the advanatge in the previous question. Think about locating a telescope in space instead of positioning it on Earth?



Sticky Note

This is the correct answer. 5 billion light years is a distance. If the word 'light' is removed then 5 billion years is a time. 







0 mark


1 mark


2 mark


2 mark


1 mark 8



Sticky Note

Correct answer out of the three choices given. 



Sticky Note

Correct answer out of the three choices given. 



Sticky Note

Correct answers. These are em waves not included in the original sentence. There are 2 other possible answers. Can you name them? 



Sticky Note

Two calculations are shown here. The examiner will consider the one that gives the answer on the answer line. In this example the maximum frequency has been selected. The answer is correct for both marks. 



Sticky Note

Correct answer. Notice there was a change of mind and the original answer has been clearly crossed out. It is important to do this when you change your answer. 












10


10
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only
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5.  Three images have been combined below to show colliding galaxy clusters 5 billion light years 
from Earth. 


 •   The background is a Hubble Space Telescope image taken using visible light.
 •   The blue area is an X-ray image from the Chandra Space Observatory.
 •   The red area is an image from a radio telescope.


 (a) (i)  State one advantage of using space-based telescopes to produce images of 
objects in space.  [1]


 


 


 (ii)  State one disadvantage of using space-based telescopes to produce images of 
objects in space.  [1]


 


 


 (b)  Complete the following sentence by underlining the correct word in the brackets.


  It takes radio waves 5 billion (seconds / hours / days / years) to travel from the 
colliding galaxy clusters to reach the Earth.  [1]







Turn over.11
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 (c)  The image is taken using X-rays, radio waves and visible light. 


 (i)  Which of these waves has the highest frequency? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [1]


 (ii)  Which of these waves has the longest wavelength?  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [1]


 (iii)  Name two other types of electromagnetic waves that could be used to take 
images of galaxies.  [2]


   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  and  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


 (d) The speed of electromagnetic waves through space is 300 000 000 m/s. Some radio 
telescopes on Earth detect radio waves which have wavelengths between 2 and 10 m. 


  Use the equation


   frequency =  


  to calculate the maximum frequency of radio waves detected. [2]


frequency = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Hz


 (e)  Images of the Universe can be used to support the current theory of the origin of the 
Universe.


  State the name of this theory.  [1]


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


wave speed
wavelength
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


6. (a)   Indicative content: 
 
Diets compared: 
Actual diet has: 
1. Too much energy 
2. Too much fat 
3. Too many carbohydrates 
4. Too many sugars 
5. Too much salt 
6. Not enough fibre 
7. Same protein 
 
Effect on health: 
1. Puts on weight / obesity 
2. (Increased risk of) high blood pressure 
3. stroke / heart disease 
4. Becomes constipated 
5. (Increased risk of) diabetes 
6. Tooth decay 
 
5-6 marks 
Detailed comparisons and at least one linked effect on 
health (at least 6 points overall, but at least 2 from each 
area) 
There is a sustained line of reasoning which is coherent, 
relevant, substantiated and logically structured. The candidate 
uses appropriate scientific terminology and accurate spelling, 
punctuation and grammar. 
 


 2 4 6  6 
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


    3-4 marks 
Detailed comparison /detailed effects / limited comparison 
and limited effects (at least 3 points) 
There is a line of reasoning which is partially coherent, largely 
relevant, supported by some evidence and with some 
structure. The candidate uses mainly appropriate scientific 
terminology and some accurate spelling, punctuation and 
grammar. 
 
1-2 marks 
Up to 2 points from any area.  
There is a basic line of reasoning which is not coherent, largely 
irrelevant, supported by limited evidence and with very little 
structure. The candidate uses limited scientific terminology and 
inaccuracies in spelling, punctuation and grammar. 
 
0 marks 
No attempt made or no response worthy of credit. 
 


      


    Question 6 total 4 2  6  6 
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Rectangle

Here is a diet comparison and a direct link to a health effect. 



Rectangle

This is the second comparison. 



Rectangle

This is a third comparison. 



Rectangle

This is a fourth comparison.



Rectangle

This is a second health effect linked to too much energy in the diet. 



Sticky Note

6 points have been made. 4 are comparisons between the diets and 2 are health effects. Both health issues are directly linked to diet. This makes it a top band answer. There are some problems with capitalisation so 5 marks are awarded. 



Rectangle

It's unclear what the comparison is with sodium. 












4 marks


4



Rectangle

 2 comparisons between the diets are made here. 



Rectangle

This is a third comparison. 



Rectangle

This is a fourth diet comparison. 



Rectangle

There are 2 health effects mentioned here. They are not linked to a specific diet issue. 



Sticky Note

6 relevant points have been made. 4 are comparisons between the diets and 2 are health effects. The health issues are not directly linked to any issue in diet. This makes it a middle band answer. 4 marks are awarded. 












6: 6



Rectangle

This general statement would not be sufficient alone but there are additional comparisons made elsewhere in the answer. 



Rectangle

This is the first comparison between the diets. 



Rectangle

This is a second comparison. 



Rectangle

This is a third comparison. 



Highlight



Highlight

There are 3 health effects listed here with 2 directly linked to excess sugar in the diet. 



Rectangle

This is the fourth comparison. 



Rectangle

This is a fourth health effect and it is linked direclty to too little fibre. 



Sticky Note

8 relevant points have been made. 4 are comparisons between the diets and 4 are health effects. Some of the health issues are directly linked to diet. This makes it a top band answer. There are a couple of spelling errors. 6 marks are awarded. 
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12
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only
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6. The table shows the quantities of nutrients in a balanced diet for the average adult and an 
actual diet for one particular adult. The balanced diet is based on guideline daily amounts 
(GDA).


 Compare the actual diet with the balanced diet and describe how the actual diet will affect the 
health of this adult. [6 QER]
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Nutrient
Quantity per day


Balanced diet Actual diet


Energy 2000 kcal 2500 kcal


Protein 50 g 50 g


Fat 70 g 120 g


Carbohydrates 310 g 400 g


Sugar 90 g 180 g


Sodium (salt) 2.3 g 5.6 g


Fibre 30 g 9 g
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Sticky Note

Marked set by prices
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


7. (a) (i)  78 
 


 1  1  1 


  (ii)  Drop is 11 in 1 minute (1) 
Needs to drop another 44 (1) 
= 4 minutes (1) 
 
11 on answer line (1) 
44 on answer line (1) 
5 on answer line (2) 
55 on answer line (1) 
 


 3  3 3 3 


  (iii)  Speed = 400/58 (select and subs) (1) 
= 6.897/6.9/7 m/s (1) 
 
Accept 6.89 / 6.8 / 7.25 / 7.23 (1) 
 


 2  2 2 3 


  (iv)   Fastest section  0 to 100 


 100 to 200 


 300 to 400 


Slowest section 200 to 300 


 
All correct (2) 2 or 1 correct (1) 
Accept 101, 301 etc. 
Accept pairs in reverse order 
 


 2  2 2 2 


 (b)   Pulse rate (bpm) < 78 (1) 
Not 0 


All other boxes < 132 but > 
their resting pulse rate (1) 


  


 2  2 2 2 


    Question 7 total   10  10 9 10 
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1 mark


2 marks


2 marks



Highlight



Highlight



Sticky Note

Correct answer. From the data in the table this is the pulse rate before the race starts and is the lowest value. 



Rectangle

This is the correct drop rate. 



Rectangle

This shows that the pulse needs to drop another 44 and that it will take 4 minutes. This is the expected answer which would score full marks. However 1 minute is subtracted to give a final answer of 3 minutes. This gains 2 marks. 



Sticky Note

The total distance and total time have been taken from the table and substituted correctly. 



Sticky Note

Correct answer for 2 marks. 







2 mark


2 marks
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Sticky Note

The sections have been ordered correctly. Without calculation, how can you tell, just from looking at the times, which section is faster than another? 



Sticky Note

After training, the resting pulse rate would be lower than the original 78 bpm. Plus, the pulse rate throughout the race would be lower than in table 1. Both marks awarded. 












1 mark


3 marks


0 mark



Sticky Note

Correct answer. From the data in the table this is the pulse rate before the race starts and is the lowest value. 



Sticky Note

11 is the correct drop rate. 



Sticky Note

This shows the pulse rate dropping in steps of 11 until it reaches 78 again.  



Sticky Note

Correct answer for 3 marks. 



Rectangle

4 calculations are shown here. The first is a correct calculation of the mean speed for the first 100m. However, the second calculation is incorrect. It divides 200m by the time to run the second 100m i.e. 27-13 = 14s. A similar mistake is made for the third and fourth calculations. 



Rectangle

This calculates the mean of the speeds worked out above. It correctly works out the mean however it's of 1 correct and 3 incorrect speeds. Zero marks awarded. 



Sticky Note

Only 1 calculation is needed for the entire race. What values of distance and time would you use from the table? 







1 mark


1 mark



Sticky Note

Only one section has been ordered correctly. Without calculation, how can you tell, just from looking at the times, which section is faster than another? Can you correct the table? 



Sticky Note

After training, the resting pulse rate should be lower than the original 78 bpm. Plus, the pulse rate throughout the race would be lower than in table 1. Only 1 mark awarded. 












1 mark


1 mark


1 mark



Highlight



Sticky Note

Correct answer. From the data in the table this is the pulse rate before the race starts and is the lowest value. 



Sticky Note

This subtraction shows that the pulse rate needs to drop another 44. 



Sticky Note

This is an incorrect answer. Can you work out how much the pulse rate drops in 1 minute from the information given? 



Sticky Note

The answers to 4 calculations are shown above table 1. It is assumed that these are speed calculations for each 100m section. Can you work out which answers are correct?



Sticky Note

The mean of the total 28.95 has been calculated here but it is rounded incorrectly. 



Sticky Note

1 mark is awarded for the method. 
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2 marks
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Sticky Note

The sections have been ordered correctly. Without calculation, how can you tell, just from looking at the times, which section is faster than another? 



Sticky Note

After training, the resting pulse rate would be lower than the original 78 bpm. Plus, the pulse rate throughout the race would be lower than in table 1. Both marks awarded. 



prices

Sticky Note

Marked set by prices












14


14


Examiner
only


© WJEC CBAC Ltd. (3445U20-1)


7. Tom competes in a 400 m training race. His split times to travel each 100 m are measured. 
His pulse rate is also measured in beats per minute (bpm) before the race starts and at every 
100 m interval. The measurements are shown in Table 1 below.


 Table 1


Distance (m) 0 100 200 300 400


Time (s) 0 13 27 43 58


Pulse rate (bpm) 78 133 132 134 133


 Use the data in the table and your knowledge to answer the following questions. 


 (a)  (i)  State Tom’s resting pulse rate.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . bpm  [1]


 (ii)  One minute after the race ended, Tom’s pulse rate had dropped to 122.


  Calculate how much longer it will be for his pulse to return to his resting rate, 
assuming it continues to drop at the same rate.  [3]


time = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . minutes


 (iii) Use the equation


    speed =  


  and the information in Table 1 to calculate Tom’s mean speed over the race.   [2]


mean speed = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . m/s
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Distance (m) 0 100 200 300 400


Pulse rate (bpm) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


 (b) Tom then trains for 6 months. Complete Table 3 below by estimating Tom’s pulse rate 
every 100 m in a 400 m race after training.  [2]


  Table 3


 (iv)  Use the information in Table 1 to complete Table 2 to show the order of running 
each 100 m section from fastest to slowest. The fastest 100 m section has already 
been filled in.  [2]


Table 2


Fastest section 0 to 100 m


. . . . . . . . . . . . . . . . to . . . . . . . . . . . . . . . . m


. . . . . . . . . . . . . . . . to . . . . . . . . . . . . . . . . m


. . . . . . . . . . . . . . . . to . . . . . . . . . . . . . . . . mSlowest section











