AP Physics C

Unit 2 Review

Checklist – Can you…?

· State what factor(s) do and do not affect the value of acceleration due to gravity

· Look at the trajectory of a projectile and identify where the speed, velocity, and acceleration are the greatest

· Estimate how long an object is in flight if given its initial velocity

· Apply the three formulas (from memory) to an object in free-fall

· Determine the maximum height of a projectile (on Earth) if given its initial velocity

· Calculate a person’s reaction time if given the distance a ruler falls

· Solve for an object’s hang-time if given its maximum height (and do the reverse)

· Resolve a projectile’s initial velocity into horizontal and vertical components

· Determine a projectile’s total velocity at a later time by applying Pythagorean Theorem and an inverse trig function

· Utilize the symmetry of a projectile’s parabolic motion to recognize the effects of initial velocity on final velocity

· Describe how a ball toss would be different on the Moon than on Earth

· Determine the velocity of a projectile at maximum height when it is thrown straight up vs. launched at an angle

· Explain why changing a projectile’s horizontal velocity has no effect on the amount of time the projectile is in the air

· Derive the range equation and recognize situations where it can be applied

· Explain how an increase in a projectile’s launch affects its time of flight and horizontal range

Practice Problems

1. An athlete traveling the long jump leaves the ground at an angle of 30° and travels 7.8 m. 

a. What was the takeoff speed?

b. How long is the athlete in the air?

c. At what time is the athlete at maximum height?
d. What is the maximum height reached by the athlete?
2. A rifle is fired horizontally. The bullet is found to have traveled 200 meters. If the rifle barrel is 1.90 meters above the ground, at what speed must the bullet have been traveling as it left the barrel?

3. A ball is thrown upward from the top of a 35 m tower with an initial velocity of 80 m/s at an angle of 25º. 

a. What is the maximum height reached by the ball?

b. What is the velocity of the ball at its maximum height?

c. What is the total time the ball is in the air?

d. What is the total velocity of the ball at the instant it strikes the ground?

4. An astronaut stands on the edge of a lunar crater and throws a half‑eaten hot dog horizontally with a velocity of 5.00 m/s. The floor of the crater is 100 meters below the astronaut. What horizontal distance will the hot dog travel before hitting the floor of the crater? (The acceleration due to gravity on the moon is 1.63 m/s2.)

5. William Tell must split the apple on top of his son’s head from a distance of 27 m.  When he aims directly at the apple, the arrow is horizontal.  

a. At what angle must he aim it to hit the apple if the arrow travels at a speed of 35 m/s?

b. How long is the arrow in the air?

c. What is the other angle that would work?

d. Would the arrow take longer or shorter to travel to the apple using the second angle?

6. A projectile is fired with initial velocity of 95 m/s at an angle of 50º. After 5 seconds it strikes the top of a hill. 

a. What is the elevation of the hill above the point of firing? 

b. What is the straight-line distance from the point of firing to where the projectile lands?


