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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %
1 70 6.1 1.3 10 60.6 100
2 70 7.3 1.9 10 73.4 100
3 70 4.9 1.7 8 61.1 100
4 70 5.1 1.1 8 64.1 100
5 70 2.3 1.4 10 23 100
6 70 3.6 1.9 12 30.2 100
7 66 2 0.9 6 33.1 94.3
8 68 2.4 1.7 6 39.7 97.1

60.6 

73.4 

61.1 

64.1 

23 

30.2 

33.1 

39.7 

0 10 20 30 40 50 60 70 80 90 100

1

2

3

4

5

6

7

8

Facility Factor % 

Q
ue

st
io

n 

GCSE SCIENCE B UNIT 1 4781.01 

Sticky Note
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.
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(4781-01)


Examiner
only


(a) (i) Complete the table. [2]


(ii) Describe how the wavelength changes from gamma rays to radio waves. [1]


(iii) Describe how the frequency changes from gamma rays to radio waves. [1]


(iv) Name the em waves with the highest energy.     . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [1]


 (b) Show how you can calculate the speed of em waves by substituting values from the table 
into the equation below: [2]


wave speed = frequency  ×  wavelength


wave speed =  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ×  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


 (c) State two decisions that are made before modern space science projects go ahead. [2]


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


2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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5. The table shows properties of types of waves in the electromagnetic (em) spectrum.


Spectrum of Electromagnetic Radiation


Type Typical wavelength
(cm)


Frequency
(Hz)


Energy
(eV)


radio waves 100 3 × 108 10–6


microwave 10 3 × 109 10–5


infrared 0.01 3 × 1012 0.01


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
7 × 10–5 4.3 × 1014 2


ultraviolet 4 × 10–5 7.5 × 1014 3


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
10–7 3 × 1017 103


gamma rays 10–9 3 × 1019 105
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Question Marking point Mark 


2. (a) (i) Sun / light / sunlight 1 


(ii) grass 1 


(iii) owl 1 


(b) (i) 185 1 


(ii) 15 x 100/200 (1) 
= 7.5 % (1) 


One mark for 15/200 = 0.075 


2 


(iii) 


(Energy lost at each level) because of respiration / as heat 


1 








Sticky Note

Total mark = 2



Sticky Note

This describes a feeding pattern. Few candidates understood that all living things respire so releasing energy in the process which is not available further along the food chain. 



Sticky Note

No attempt at completing the calculation. If substitution of correct values had been shown then maybe a mark could have been earned. 



Sticky Note

Candidates had trouble in understanding the term reduction. Here the energy values are added - 0 mark. 



Sticky Note

For some reason all the values are added together and the sum given as the answer for the energy source. The following two answers are correct - 2 marks. 








Sticky Note

Total mark = 2



Sticky Note

This describes an increase in size of living things along the chain. Few candidates understood that all living things respire so releasing energy in the process which is not available further along the food chain. 



Sticky Note

No working shown. Substitution of correct values could have earned a mark. An efficiency value greater than 100 should have alerted the candidate to an error in the calculation - 0 mark. 



Sticky Note

Candidates had trouble in understanding the term reduction. Here the final energy values is stated - 0 mark. 



Sticky Note

Unclear where the response 'wild' originated. The following two answers are correct - 2 marks. 








Sticky Note

Total mark = 2



Sticky Note

This describes named types of living things. Few candidates understood that all living things respire so releasing energy in the process which is not available further along the food chain. 



Sticky Note

No working shown. Therefore an incorrect answer here automatically results in a zero mark. Substitution of correct values could have earned a mark. 



Sticky Note

Candidates had trouble in understanding the term reduction. Here the product of the energy values is calculated - 0 mark. 



Sticky Note

Food source is confused with energy source here. The following two answers are correct - 2 marks. 
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(a) (i) Name the energy source for the food chain. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [1]


(ii) Name the green plant in this food chain. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [1]


(iii) Name the predator of the shrew. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [1]


(b) (i) Calculate the reduction in useful energy from shrews to owls. [1]


energy reduction = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . kJ


(ii) Calculate the efficiency of the energy transfer from shrews to owls. 
Use the equation: [2]


© WJEC CBAC Ltd.


2. The diagram shows the flow of energy through a food chain (in kJ).


grass grasshopper shrew owl


2500 200 15


efficiency % = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


(iii) Give one reason for the decrease in useful energy transferred through the food 
chain. [1]


efficiency % =
useful output energy


total input energy
× 100


7
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Question Marking point Mark 


3. (a) 18 x 145 (1) 


= 2 610 (1) 


Accept £26.10p 


2 


(b) (i) 5 x 18 = 90p  1 


(ii) saving = 480 – 90 = 390p / £3.90  (allow ecf) 1 


(iii) weeks = 54.60/3.90 (1) = 14 (1)  (allow ecf) 2 


(c) power = 8.4/3.5 (1) 
= 2.4 (kW) (1) 


2 








Sticky Note

Total mark = 4



Sticky Note

No workings shown. However correct answer gains 2 marks. 



Sticky Note

This is linked to the previous question since the answer is arrived at by dividing £54.60 by the answer in (ii). The error in (ii) is carried forward and the answer therefore should be 28.4 weeks - 0 mark. No workings shown. 



Sticky Note

This answer should equate to the difference between £4.80 and their answer in (i). An ecf from (i) is allowed but could not be applied here since £240 is greater than £4.80 - 0 mark. 



Sticky Note

This is a repeat calculation using the same equation as above but using 5 units instead of 145. The £4.80 was irrelevant in this part. However it appears as if 4.80 is multiplied by 5 combined with a power of 10 error - 0 mark. 



Sticky Note

Correct calculation - 2 marks. 








Sticky Note

Total mark = 4



Sticky Note

No workings shown. However correct answer gains 2 marks. 



Sticky Note

This is linked to the previous question since the answer is arrived at by dividing £54.60 by the answer in (ii). The error in (ii) is carried forward and the answer therefore should be 227.5 weeks - 0 mark. No workings shown. 



Sticky Note

This answer should equate to the difference between £4.80 and their answer in (i). An ecf from (i) is allowed but this value is not the corresponding difference - 0 mark. 



Sticky Note

This is a repeat calculation using the same equation as above but using 5 units instead of 145. The £4.80 was irrelevant in this part. It appears that the sum of 4.80 and 5 is found - 0 mark. 



Sticky Note

Correct calculation - 2 marks. Note however that the candidate initially added the values.








Sticky Note

Total mark = 3



Sticky Note

Correct working and answer - 2 marks. 



Sticky Note

This is an incorrect statement since the saving converts to £25.20 which is less than the cost of the microwave - 0 mark. 



Sticky Note

The candidate subtracts their answer in (i) from the total cost of using electricity in 1 week rather than from the £4.80 cost of using the oven - 0 mark.



Sticky Note

Adding the £ sign negates the correct numerical answer - 0 mark. 



Sticky Note

Correct working shown but a £ sign is added to the answer line - 1 mark








4


(4781-01)


Examiner
only


3. Some builders sharing a house were worried about their electricity bill.


They decided to record how much electricity they used.
They found that they used 145 units in one week.
One unit of electricity costs 18 p.


 (a) Calculate the cost of electricity for one week. [2]


Use the equation:


total cost = cost of 1 unit × units used


cost =  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . p


 (b) Cooking using an electric oven costs the builders £4.80 a week.
They found that if they did the cooking using a microwave they would use only 5 units in 
a week. 


(i) Calculate the cost of using the microwave for a week. [1]


cost = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . p


(ii) Calculate the saving per week if the microwave is used instead of the electric oven.
[1]


saving = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . p


(iii) The cost of the microwave was £54.60. Calculate how many weeks it took for the 
saving on the electricity bill to cover the cost of buying the microwave. [2]


answer = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . weeks


 (c) The builders used a kettle for a total of 3.5 hours per week.
The kettle used 8.4 units per week.
Calculate the power of the kettle. [2]


Use the equation:
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power = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . kW


power (kW) =
number of units


time (h)


8
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Question Marking point Mark 


5. (a) (i) visible, X-rays (top down) 2 


(ii) wavelength increases  1 


(iii) frequency decreases 1 


(iv) gamma  1 


(b) Wavelength/frequency shown (1) 
Matching pair (1) 


e.g. 10 (1) x 3 x 109 (1) 


2 


(c) Any two of: 


 cost


 safety


 expertise or technology


 equipment


 facilities / locations


2 








Sticky Note

Total mark = 4



Sticky Note

Too vague to earn any credit - 0 mark. 



Sticky Note

Appropriate pair of values given - 2 marks. 



Sticky Note

Correct choice - 1 mark. 



Sticky Note

Incorrect deduction - 0 mark.



Sticky Note

This is awarded a benefit of the doubt mark since the trend is described correctly but the reasoning is incorrect - 1 mark. 



Sticky Note

These are not types of em waves - 0 mark.












Sticky Note

Total mark = 5



Sticky Note

These are considered to cover the same marking point i.e. benefit of the doubt  for safety - 1 mark. 



Sticky Note

Wavelength from table chosen but not with its matching frequency - 1 mark. 



Sticky Note

Correct choice - 1 mark. 



Sticky Note

Correct deduction - 1 mark. 



Sticky Note

Correct statement - 1 mark. 



Sticky Note

Ultrared and sound are not em waves - 0 mark.












Sticky Note

Total mark = 6



Sticky Note

The second answer is relevant but the first is not - 1 mark. 



Sticky Note

Appropriate pair of values given - 2 marks. 



Sticky Note

Correct choice - 1 mark. 



Sticky Note

Unusual way of describing frequency but the implication that it becomes greater is incorrect - 0 mark. 



Sticky Note

Incorrect trend - 0 mark. 



Sticky Note

Both correct types - 2 marks.







