Para-Ball-A	


The height above the ground of a ball changes over time as described by the following function:�EMBED Equation.3���, where �EMBED Equation.3��� is the initial speed and g is the gravitational acceleration of the planet earth with value about �EMBED Equation.3���. 


The curve that describes the height of the ball at each second looks like this:


�EMBED Word.Picture.8���


For example: if we throw a ball straight up from the ground at an initial speed of 20 m/sec it will return to the ground after 4 seconds and it will reach its maximum height of 20 meters after 2 seconds.


1.	Suppose the initial speed was �EMBED Equation.3���. Calculate the time when the ball returns to the ground, the time it reaches its maximum height, and the maximum height it attains.


Plot the paths of the balls in the original example and in this problem on the same coordinate system.


2.	Can a ball thrown straight up hit the ground at the same time as the ball from the original example (after 4 seconds) but reach the same maximum height as the ball in 1? Under what conditions?


�
3.


�EMBED Word.Picture.8���


Devise a general method to describe the situation shown in the graph above, where the ball leaves the ground at the same time and hits the ground at the same time, but goes higher. Write an expression in terms of �EMBED Equation.3��� , g and t that describes the path of the ball. Explain the changes in two ways; in terms of the physical situation, and by showing that both the original and the new expression for h(t) have the same zeros but different maximum values.


4.


�EMBED Word.Picture.8���


Devise a general method to describe the situation shown in the graph above, where the balls leaves the ground at the same time, reaches the exact same maximum height, but returns to the ground at different times. Write an expression in terms of �EMBED Equation.3��� , g and t that describes the path of the ball. Explain the changes in two ways; in terms of the physical situation, and by showing that both the original and the new expression for h(t) have different zeros but the same maximum value.
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