
MA104 - Differential Calculus
Lesson 40: Projectile Motion II

Review Questions

1. What is the difference between velocity and speed?

2. What is the relationship between position, velocity, and acceleration?

3. What is the vector equation for the position of a projectile fired from the origin? How would they
change if we fired the projectile from somewhere else?

Problems

For each projectile motion problem, write down a vector equation for the position of the projectile. Then,
at a minimum, write down your answer, as well as what computations (solving equations, etc) you did in
Mathematica.

1. An athlete throws a shot at an angle of 45◦ from the horizontal and with an initial speed of 43 ft/sec.
It leaves his hand 7 feet above the ground.

(a) Where does the shot land?

(b) How high does the shot go?

(c) What is the speed at impact?



2. Fenway Park presents a unique challenge to hitters in the form of the Green Monster - a 37-foot
high wall in left field. Down the left field line, the distance from home plate to the Green Monster is
310 feet. David Ortiz connects with a Randy Johnson fastball 3 feet above home plate and drives it
down the left field line at an angle of 42◦. It clears the Green Monster by 10 feet, and the Red Sox
celebrate another homer by the Big Papi. Find the initial speed of the ball.

3. 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.

4. A gun is fired with angle of elevation 30◦. What is the muzzle speed if the maximum height of the
shell is 500 m?


