Kicking a football
AIM:

This classic experiment is used find the momentum change of the football and hence the force used to kick it. 
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YOU WILL NEED:

Football  Scaler  two crocodile clips   Long leads   Aluminium foil   Measuring tape  (10 m)   Tape  Plasticine   and access to a balance (0 - 1kg in gm).
BACKGROUND:

A piece of aluminium foil is taped to the football and another piece is fixed to the shoe of the kicker. The foil on the foot is connected by a long lead to one of the start terminals of a scaler, while the other terminal is connected by another long lead to the foil on the ball. The ball is placed on the edge of the bench a known height above the ground and kicked off horizontally - the scaler recording the time for which the foot was in contact with the ball and the connecting wires breaking as the ball moves off. The horizontal distance travelled is measured together with the time taken to hit the ground and from this the horizontal speed of the ball is found. 

From the values of mass (m), velocity (v) and time (t) the force used to kick the ball can be found. I have tried it outside with a hockey ball. This works fine if the wires are allowed to separate after the ball has moved a short distance and somebody hangs onto the scaler!

WHAT TO DO:
Tape a large square of aluminium foil to the football and another square to someone's foot. Connect the two long leads as shown in the diagram - one to the aluminium foil on the football and the other to the aluminium foil on the shoe. Get the person who is to kick the ball to stand on the table and put the football on the plasticine in front of him (or her).

Connect the other ends of the leads loosely into the start sockets of the scaler.

Lay the measuring tape out on the ground in front of the table. 

Switch on the scaler and hold it firmly while the football is kicked.

The football should be kicked horizontally and the place where it hits the ground should be found.

Find the mass of the football.

OBSERVATIONS

Time foot is in contact with ball as shown on scaler (t)

=

s

Distance football travels horizontally from table (s)


=

m

Distance football falls (h)





=

m

Time to fall this distance (T)





=

s

Mass of football (m)






=

kg

THEORY:

Horizontally s = uT  and   Ft = mu        

Vertically    h = 1/2(gT2)  where t is the time of contact between the foot and the ball and T is the time taken for the ball to reach the ground having fallen a height h and travelled horizontal distance s.

ANALYSIS AND CONCLUSIONS:

Velocity of football when kicked (s/T)


=

m/s

Change of momentum of football (mv)


=

Ns

Momentum change = Force x Time = Ft = mv 
Calculate the force on the football from:

Force on football =  mv/t
Write up the experiment in your books.

This sheet is for the teacher and technician only

Apparatus required:

Football  

Scaler 







COA81334 or FOC55932 (*)
2 crocodile clips   

Long leads   






(make up 3 m long)

Aluminium foil   

Measuring tape  (10 m)   





COA74044

Tape  

Plasticine  

Balance (0 - 1kg in gm). 





COG61478
Comments on the experiments:

It is vital that the scaler-timer is protected from damage. It will need to be held down. Be sure that the leads can separate from the ball easily.
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The apparatus listed may be obtained from Philip Harris Education or Unilab (*)

Email: orders@philipharris.co.uk

Telephone: 
0845 120 4520



0845 120 4521 (Unilab)

The photographic images are the copyright of Philip Harris Education and no part of them may be reproduced, photocopied or stored in any data retrieval system without permission.
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