Challenging Kinematic Problem
A ball is thrown at an upward angle from an initial height h above the ground. When the ball reaches a horizontal distance A from the release point, it is at a maximum height H above the ground. The ball eventually strikes the ground  a horizontal distance R from the release point. Assuming no drag, a horizontal ground, and a constant downward force of gravity (unknown), what is the height h in which the ball was thrown in terms of H, A, and R?

Solution:
Equations:
1. 
2. 
3.    (maximum vertical displacement above release point)
4.    (horizontal displacement before reaching maximum height)
3. and 4. yield
                     5.   and                
6.    
Consider the event the ball falls and strikes the ground after reaching its maximum height. Let  be the time interval for this event.
From 2.  
     
Substituting into 1 we get 
                                               7.  
Now dividing 5. by 6. we get
                                                                8.   
Dividing 6. by 7. we get
                                                       9.  
From 8. and 9. we get
             
                                                                                   
