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https://commons.wikimedia.org/w/index.php?curid=543226


t3europe.eu 



t3europe.eu 

Advanced 

level physics 

question. 
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From John Warren 

2 

m 

10 ms-1 

12 ms-1 

π = 22/7 

A 

B 

This task was given to 

his undergraduate 

physics students 

 

What is the average 

velocity from A to B ? 

 

 

What is the average 

acceleration from A to 

B? 
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From John Warren 

2 

m 

10 ms-1 

12 ms-1 

π = 22/7 

A 

B 

What is the average velocity from A 

to B ? 

 

Average velocity= displacement 

                                 time taken           

                           = 2/((22/7)/11) ms-1 

                            

                           =  7 ms-1     

 



t3europe.eu 

From John Warren 

2 

m 

10 ms-1 

12 ms-1 

π = 22/7 

A 

B 

What is the average acceleration 

from A to B? 

 

Average acc= Change in velocity 

                           time taken 

                     =  22/ (2/7)  ms-2 

                     

                     =   77 ms-2   
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Kepler’s Second Law 1609 

A 

A 
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Kepler’s Second Law 1609 

A 

A 

The instantaneous velocity v of the 

planet is the rate of change of the 

radius vector r 

 

The area A is that area which is 

swept out by the radius vector 

which has an instantaneous 

velocity of v 

 

The rate of change of area is 

constant. 

 

The rate of change of the rate of 

change of area is zero! 

 

 

v 

r 
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From Richard Feynman 1965 

A 

v 

r 

A 

    𝑨 = 𝒓 × 𝒓  

𝑨 = 𝒓 × 𝒓 + 𝒓 × 𝒓     applying product rule 

𝑨 = 𝒓 × 𝒓                     since 𝒓 × 𝒓  =0 

But    𝑨 = 0      
 

implies that  F and r are parallel and in 

opposite directions.  

𝑨 = 𝒓 × 𝑭/𝑚              since 𝒓 =𝑭/𝑚 
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