
MA205 - Integral Calculus
Lesson 37: Motion in Space II

1. You have borrowed your Uncle Jimbo’s pumpkin launcher (see Friday’s problem set) and you are
standing on a hilltop located at (10, 20, 300). You intend to launch a pumpkin to the north. The
launcher is set to an angle of 70◦ and the initial speed of the launcher is 200 meters per second. If
there is no wind, and all distances are measured in meters, where will the pumpkin land?

2. Continuing with the above problem, would the pumpkin clear a wall that is 2700 meters away, due
North, from the hilltop and is 150 meters high?



3. A projectile is fired to the east from the top of a cliff at coordinates (5, 15, 200) at an angle of 20◦. If
it hits a target on the ground at (x, y) = (450, 15), and all distances are in feet, what was the initial
speed of the projectile? Be sure to make your coordinate system clear.

4. A gun is mounted 20 centimeters above the ground and has a muzzle speed of 120 m/s. Find two
angles of elevation that can be used to hit a target that is 500 meters away.


