
Phys 221 SI Session #3 

Topics: 1D Kinematics with constant acceleration 

Intro discussion: Crunchy or creamy peanut butter? 

 

1. An officer sitting along the side of the road sees a car speeding past at a constant velocity 

of 15 m/s. If the officer begins chasing the car with constant a = 3 m/s2, how long will it 

take the officer to catch up to the speeding car? 

 

 

2. If you toss a ball upward with a certain initial velocity, it falls freely and reaches a 

maximum height h at time t after it leaves your hand. 

a. If you throw the ball upward with double the initial velocity, what new maximum 

height does the ball reach? 

b. How long does it take to reach that new maximum height? 

 

 

3. A volcano on earth can eject rocks up to a maximum height of 1000m. How high, in m, 

would these rocks go if a volcano on Mars ejects them with the same initial velocity? The 

gravitational acceleration on Mars is 3.71 m/s2. 

 

 

4. A cannon fires objects with an initial speed of v0 = 15 m/s. A mortar is shot straight 

upward, causing it to accelerate downward due to gravity. 

a. What expressions describe position and velocity of the mortar in terms of time t? 

b. If the mortar fails to explode, how much time will I have to get out of the way of 

the mortar before it hits the ground? 

 

 

5. A lunar lander is making its descent to Moon Base I. The lander descends slowly under 

the retro-thrust of its descent engine. The engine is cut off when the lander is 5.0 m above 

the surface and has a downward speed of 0.8 m/s. With the engine off, the lander is in 

free fall. What is the speed of the lander just before it touches the surface? Acceleration 

due to gravity is 1.6 m/s2. 


