Forces and footballs
Our aim is to find the force exerted on a football when it is kicked.  We will do this by cleverly combining our knowledge and understanding of several topics from your studies at AS and A2.

_____________ will kick the football from the desk as shown:
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Now, there are several key variables and constants we need to record the value of:

Acceleration due to gravity “g” = 9.8ms-2
Height of table “h” = ___________ m


mass of football “m” = _________ kg

Initial velocity of football “u” = 0 ms-1


distance to first bounce “s” = ________ m
Now, using our equations of motion, we can work out:


So, we now know the horizontal velocity of the ball after it was kicked: ____________ ms-1.
There has, of course, been a change in momentum of our ball.  Calculate the impulse that acted on the football, showing your full working!
Impulse = m(v-u) = 

So, we know the impulse and we know that an impulse is the product of a force and a time.

It follows if we can find the time the foot was in contact with the ball, we can calculate the magnitude of the force applied!

While the foot was in contact with the ball, a crude switch, made of aluminium foil, allowed a capacitor to discharge through a resistor.  Effectively, we had a circuit like the one below:


We can read the values from the capacitor and resistor, and we measured the values of the voltage before and after the ball was kicked.

C = _________ Farads



R = __________ Ω
V0 = ________ Volts



V = __________ Volts

We can now calculate the time the switch was closed, using our exponential equation.


So, we can find the force by rearranging our equation for impulse:


Impulse = F∙t

Voila! You have combined lots of physics to find something which is quite hard to measure - well done!! (
s





i) the time taken for the ball to “drop” to the floor (consider vertical motion only).





ii) the horizontal our ball must have been travelling (consider horizontal motion only).





The time taken for the capacitor to discharge from ____ V to _____ V was:





Impulse = F∙t, so now we know the impulse and the time, we find force by rearranging the equation!








