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Hot Topic 9: Vascular shunt and venous return 

 
Complete this question: 
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Hot Topic 8: Bernoulli and Magnus forces 
 
 

 

 
The main factors are that the thrower needs to increase his release height, increase the release 
velocity and achieve the optimal angle of release, which, for a discus thrower, is <45°. Furthermore, he 
can present the discus with an angle of attack to achieve an aerofoil and then benefit from a 
Bernoulli lift force.  
 

Summarise what the student did in paragraph 1: 
 
 

 
The higher the release height, the greater the horizontal displacement of the centre of mass of the 
discus. In other words, if he drives his legs up and stretches with his throwing arm, the height will be 
greater. Because the flight path of the CoM is predetermined at release, this will increase the distance.  
 

Summarise what the student did in paragraph 2: 
 
 

 
The greater the release velocity, the greater the horizontal displacement. Applying Newton’s second law 
helps here. The thrower needs to apply a greater force, for longer in the specific direction (angle of 
release) to maximise outgoing velocity. This large force helps to overcome the inertia of the discus and 
propel it forward with maximal velocity.  
 

Summarise what the student did in paragraph 3: 
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The angle of release needs to be <45° because the release height is greater than the landing height. 
This is the case because discus is measured in horizontal, not vertical displacement.  
 

Summarise what the student did in paragraph 4: 
 
 

 
Finally, the thrower needs the angle of attack to create the aerofoil. As a result, the air travelling over 
the discus will have further to travel than underneath. Therefore, it will travel faster than the air 
beneath. This means that the air above will experience lower pressure than the air below and a 
pressure differential will exist. This will cause a Bernoulli lift force on the discus, which will then 
elongate the horizontal displacement, moving the flightpath from parabolic to non-parabolic. The 
further the discus travels, the higher the finishing position of the thrower in the competition. 
 

Summarise what the student did in paragraph 5: 
 
 

 
In conclusion, the points above all express what the thrower must do. However, I would advise them to 
apply these points with good technical coaching involved in the process because, if they try and release 
very high, they may lose force. If they try and be very technical and accurate with the release angle, 
they may lose their angle of attack and so on. There are many variables and only truly great throwers 
will nail every single one of them on a thrower. This could explain why some throwers suggest that they 
only truly “hit” one or two “perfect” throws throughout a career.  
 

What is the nature of the conclusion? 
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Look at this image. Compare the image to what has been written about in the essay answer above. If I were to suggest 
to you that this drawing is an exact reflection of the writing in relation to the discus (now applied to a javelin), would you 
agree? 

 
 

 
Draw an airflow diagram to show the impact of pressure differentials on a well-thrown javelin: 
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Backspin:  
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Topspin:  
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Sidespin: 
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Hot Topic 3: Angular motion  
 

 
 

Newton’s second analogue tells us: 
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Stage Action Impact 

Prior to take-off 

 
 
 
 
 

Potential angular velocity in 
flight will be maximised. 

During flight 
Reduce moment of inertia 
by tucking as tightly as 
possible. 

 
 
 
 
 

Prior to entry 
 
 

Control the rotation in order 
to enter the water as 
straight as possible. 

 
 

 

 

Stage Action Impact 

Prior to take-off 

 
 
 
 
 

Potential angular velocity in 
flight will be maximised. 

During flight 
Reduce the moment of 
inertia by crossing arms and 
feet as tightly as possible. 

 
 
 
 
 

Prior to entry 

 
 
 
 

Control the rotation in order 
to land without falling. 
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