Physics I [Physics 161]

  Bonus Activity #1: Projectile Motion Theory
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Consider the situation depicted below, in which a pineapple is to be launched such that it passes through a narrow opening.
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For the parameters given, there are two distinct angles ( that will allow the pineapple to pass through the opening. Your job is to find these angles.


(1) Use the kinematical equations to set up expressions for the pineapple’s horizontal (x(t)) and vertical (y(t)) positions as functions of time.

Obtain Signature #1 ______________________________________

(2) Now use the fact that x(t) = 90m at the same instant that y(t) = 70m to arrive at two equations involving the two unknowns ( and t. Eliminate t so that you have a single equation involving only the unknown (.

(3) Your equation hopefully involves various trigonometric functions of theta. By using identities such as 
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, rewrite your equation in terms of only one trig. function.

Obtain Signature #2 ________________________________

(4) Now solve your equation to find the two angles that will get the object through the opening.

Angle 1 = ________________________

Angle 2 = _________________________

(5) Sketch the path taken by the projectile in each of these two cases on the figure above.
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