Maths Masterclass, 2009
              
Chris Budd, University of Bath

101 USES OF A QUADRATIC EQUATION  (2)

Here are some more activities to work alone on or to do in groups. Choose any problems that you find interesting and have a go at them.

1. Think of as many examples as possible where we see a parabola in the real world.

2. [image: image8.wmf]Johnny Wilkinson kicks a drop goal.  The ball at height y travels in a parabola 


[image: image1.wmf]
            where 
[image: image2.wmf] is the distance along the pitch.

(i)   Draw a picture of the parabola.

(ii)  From your picture work out how high the ball goes.

(iii) How far does it travel before it hits the ground?

(iv) After 30m it has to go over the goal bar at a height     of 3m. Will it make it?

3.        The stopping distance 
[image: image3.wmf] of a car moving at speed 
[image: image4.wmf] is given by

[image: image9.wmf]
[image: image5.wmf]
                     where a is the deceleration due to the brakes.
(i)
If you double your speed and apply the same deceleration  to the brakes, what happens to your stopping distance?

(ii)
If you increase your speed by 50% how much harder must you brake to stop in the same distance?

4. [image: image10.jpg]


A hyperbola is a conic section which is the path a comet can take around the sun. One way to plot a hyperbola is to :

[image: image11.wmf][image: image12.wmf]
a) Draw a set of axes 

[image: image13.wmf][image: image14.wmf]
b) Join a point a on the x axis  to a point 10 – a on the y axis with a   straight line. 

Take values 
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 and draw a line for each case.

c) The lines you draw fit around a hyperbola.

5.  Practical session (to do later or at home).

(i) Experiment throwing cuddly toys into a waste paper bin. Convince   yourself that they travel in parabolic curves.  How does the range of the throw depend upon the angle that you throw the toy at?


(ii) Measure heights of ½m, 1m, 1½, 2m, 2½m, 3m.  Drop the toy from these heights and measure the time t it takes to hit the ground.  Plot the time t  as a function of the height h. What do you notice?


(iii)  The formula linking t to h is 
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where a is the acceleration due to gravity. Can you work out a from your  

           graph?
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