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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %
1a 297 0.5 0.5 1 54.2 100
1b 296 2.1 0.9 4 51.4 99.7
1c 292 4.3 1.4 6 71.7 98.3
1d 295 2 0.7 3 66.1 99.3
1e 291 1.3 1 3 42 98
1f 294 2.1 1 3 69 99
2a 297 0.4 0.5 1 40.7 100
2b 285 0.8 0.9 2 41.4 96
2c 285 1.5 1.1 3 51.6 96
2d 291 1.4 0.6 2 72.2 98
2e 293 0.5 0.8 2 26.6 98.7
2f 291 1.6 1.4 4 40.5 98
2g 295 3.4 1.4 6 57.3 99.3
3a 297 0.6 0.5 1 57.2 100
3b 252 1.7 1.9 6 27.6 84.8
3c 297 2.2 1 4 56.1 100
3d 295 4.9 1.9 9 54.6 99.3
4a 297 0.6 0.5 1 59.9 100
4b 297 1.2 1.3 4 31.2 100
4c 275 1 0.9 2 49.5 92.6
4d 295 2.2 0.9 4 55.2 99.3
4e 294 1.6 1.1 3 52.7 99
4f 294 2.7 1.7 6 45.2 99
5a 294 0.1 0.3 1 10.5 99
5b 282 1.5 1.2 3 49.8 95
5c 293 1.2 0.9 4 29.8 98.7
5d 295 1.9 0.9 3 62.1 99.3
5e 292 1.4 1 4 34.4 98.3
5f 293 4 2.5 10 39.8 98.7
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Question Mark scheme AO1 AO2 AO3 Total 


topspin and backspin change the flight path of a 
ball 


Up to 3 marks to be awarded for points below 
(application): 


Topspin 


• Topspin is created by applying a force above the
centre of mass e.g. hitting a tennis groundstroke
from low to high and ‘brushing’ over the top of the
ball causing forward rotation about the transverse
axis.


• Hitting a ball with topspin causes a Magnus force
to act on the ball perpendicular to the velocity of
the ball in the downward direction.


• Because of the Magnus force (downward force) on
the ball, tennis players can hit the ball with a
greater speed and have it land in the court using
topspin.


• Balls can be hit higher above the net, making the
shot more difficult to return and results in a higher
bounce for the ball.


4. (f) Using appropriate sporting examples, explain how 2 4 6 
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Question Mark scheme AO1 AO2 AO3 Total 


Up to 3 marks to be awarded for points below 
(application): 


Backspin 


• Backspin is created by applying a force below the
centre of mass eg. hitting a tennis groundstroke
from high to low and ‘slicing’ under the bottom of
the ball causing backward rotation about the
transverse axis.


• Hitting a ball with backspin causes a Magnus force
to act on the ball perpendicular to the velocity of
the ball in the upward direction.


• Because there is an additional upward force on
the ball, the ball seems to ‘float’ through or ‘hang’
in the air as it flies.


• Slice shots are normally hit low over then net and
with a relatively slow speed, in order to keep them
from going out of the bounds of the court.


• This results in the lower bounce for the ball and
enables players to hit with precision.


Indicative content 
Up to 2 marks to be awarded for general points below: 


• When a ball is hit (eg. tennis, table tennis, golf),
spin is often imparted on it to affect its trajectory
and bounce. The type of spin put on the ball
affects its trajectory in the air, as well as how it
bounces.


• This spin is govern by a principle known as the
Magnus effect (and the subsequent Magnus
force).


• Spin is created by applying a force outside the
centre of mass.  Where this eccentric force is
applied will be the determine factor in the type of
spin created / imparted on the ball.


• The spinning of a ball causes the drag forces at
the top and bottom of the ball to be unequal.
These drag forces can be thought of as exerting a
unequal pressure on the ball, with greater drag
corresponding to greater pressure. The resulting
pressure differential then causes a net force on
the ball in the direction of the low pressure.


• Boundaries layers
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AO1 - 2 marks
AO2 - 4 marks
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AO1 - 2 marks for appropriate examples

AO2 - 2 marks for explanation of pressure gradients, but no reference to flight path.
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AO1 - 2 marks

AO2 - 2 marks - examples and flight paths, but confused on backspin.
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4.	 The gymnast in Figure 2 is performing a cartwheel.
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Figure 2







(A550U10-1) Turn over.
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only
	 (f)	 Using appropriate sporting examples, explain how topspin and backspin change the flight 


path of a ball.	 [6]


	 (i)	 Topspin


	


	


	


	


	


	


	


	 (ii)	 Backspin
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Question Mark scheme AO1 AO2 AO3 Total 


5. (f) Analyse how exercise intensity and duration and 
levels of fitness affect food fuel usage during 
physical activity. 
 
Indicative content: 
 
Level of fitness 


• Fitter individuals will take longer to reach their 
anaerobic threshold.  PC stores can be conserved 
and these stores will be replenished at a much 
faster rate. 


• Fitter individuals also have increased glycogen 
stores and so are able to carry out medium-high 
intensity activity for a longer period of time. 


• Fitter individuals will be able to utilise more fats at 
lower intensity leaving greater stores of 
carbohydrates for when exercise intensity 
increases.  


 
Exercise intensity 


• The body will always use the most efficient source 
of fuel. 


• For very high intensity activity (ATP/PC system), 
phosphocreatine (PC stores) are utilised to 
convert ADP into ATP. 


• For medium-high intensity activity (where lactic 
acid system is used), the main fuel utilised is 
carbohydrate.  Glycogen is broken down into 
glucose then pyruvic acid and then finally into 
lactic acid (lactate).  This process creates energy. 


• For low-medium intensity exercise (where the 
aerobic system is used), a mixture of 
carbohydrates and fats are utilised.  Fats require 
15% more oxygen to be metabolised than 
carbohydrates.    


 
Duration of exercise 


• For short exercise duration, the main food fuel 
utilised will be carbohydrates. 


• For moderate duration exercise (up to 2hrs), 
carbohydrates and fats will be used equally. 


• For prolonged exercise, the percentage of 
carbohydrate usage will decrease and percentage 
of fats used will increase.  Links with the concept 
of glycogen depletion (hitting the wall).  


 
Bands to be added. 


4  6 10 
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Band 
AO1 


4 marks 
AO2 


0 marks 
AO3 


6 marks 


3 


  5-6 marks 
Excellent analysis of all 
three areas 


 
Relevant examples are 
provided throughout 
 
The response is clearly 
expressed and shows an 
accurate use of 
terminology. Writing is 
very well structured  


2 


 3-4 marks 


Good knowledge of food 
fuel usage during physical 
activity 


 
 


3-4 marks 


Good analysis at least two 
areas 
 
Relevant examples are 
provided throughout 
application of exercise 
intensity, duration and 
levels of fitness 
 
The response is 
adequately expressed and 
shows an accurate use of 
terminology. Writing is 
generally well structured  


1 


1-2mark 


limited knowledge of food 
fuel usage during physical 
activity 


 
 
 


1-2 marks 


Limited analysis looking at 
predominantly one area 
 
Relevant examples are 
provided. Limited 
application of exercise 
intensity, duration and 
levels of fitness 
 
The response shows basic 
use of terminology.  
Writing shows evidence of 
structure  


0 


0 marks 


No knowledge of  food fuel 
usage during physical 
activity  


 0 marks 


No discussion of how 
performance analysis is 
used.  
No application of exercise 
intensity, duration and 
levels of fitness 
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(f) Analyse how exercise intensity and duration and levels of fitness affect food fuel usage 
during physical activity. [1 OJ 
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Knowledge of intensity linked to fitness and duration. 
Reference to fuel - PC stores.
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High G1

Intensity & Duration
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G1 foods & duration



Sticky Note

AO1 - Band 2 -> good knowledge of food fuel used during physical activity. 
AO1 - 4 marks

AO3 - Good Analysis with elements of excellent, (G1 foods). 
AO3 - 4 marks

Total marks - 8.
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Fuel intensity & duration



Sticky Note

Fuel identified as above.



Description of system. 
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Description of system intensity
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System.
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Fitness linked. 



Sticky Note

'fats' - incorrect. 



Sticky Note

AO1 - Good knowledge of fuel used. 3 marks awarded.

AO3 - limited analysis as most of the work describes the energy system.
Little or no reference to fitness.
Some reference to intensity and duration. 2/3 marks. - 2 marks awarded. 

Total marks - 5. 
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5.	 	 Figure 4 is a standard spirometer trace showing respiratory values.
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Figure 4
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	 (f)	 Analyse  how exercise intensity and duration and levels of fitness affect food fuel usage 
during physical activity.	 [10]
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