1D Motion Problem Sets

PS 4: Text - Chapter 2 (34, 35, 37, 38, 41)

34. A stone is dropped from the top of a cliff. It is seen to hit the ground below after 4.2 s. How high is the cliff?

35. Calculate (a) how long it took King Kong to fall straight down from the top of the Empire state building (380 m high) and (b) his velocity just before “landing.”

37. A kangaroo jumps to a vertical height of 2.8 m. How long was it in the air before returning to Earth?

38. A ballplayer catches a ball 3.6s after throwing it vertically upward. With what speed did he throw it, and what height did it reach?

41. A helicopter is ascending vertically with a speed of 5.50 m/s.  At a height of   100 m above the earth, a package is dropped from a window. How much time does it take for the package to hit the ground?


PS 5: Text - Chapter 2 (21, 23, 24, 40, 45)

21. A light plane must reach a speed of 30 m/s for takeoff. How long a runway is needed if the (constant) acceleration is 3.0 m/s/s?

23. A car decelerates from a speed of 25.0 m/s to rest in 5.00s. How far does it travel in this time?

24. In coming to a stop, a car leave skid marks on a highway 250 m long. Assuming a deceleration of 9.00 m/s/s (roughly the maximum for rubber tires on dry pavement), estimate the speed of the car just before braking.

40. The best rebounders in basketball have a vertical leap (the vertical movement of a fixed point on their body) of about 120 cm. 

(a) What is their initial ‘launch’ speed off the ground? (b) How long are they in the air?

45. A stone is thrown vertically upward with a speed of 22.0 m/s. (a) How fast is it moving when it reaches a height of 15.0 m? (b) How long is required to reach this height?           (c) Why are there two answers to (b)?

PS6: Catch Up Problems





A bank robber sprints north down a street past an off-duty police officer at a constant speed of 6.0 m/s.  The police officer is leisurely rollerblading with a velocity of 2.0 m/s north when he is passed.  The instant he is passed he begins pursuit, accelerating at a rate of 1.0 m/s2 north.  How far does the Bad Man travel after passing the police officer before he gets caught?





A small plane travels at a constant 75 m/s past a large plane that has just begun its motion on a runway.  At the time the large plane is passed, it has a velocity of 12 m/s and is accelerating uniformly.  It travels the same horizontal distance as the small plane after traveling 1050 m.  How long does it take the large plane to catch up?  At what rate does it accelerate?  How fast is the large plane going when it catches the smaller one?





A speeder traveling at 15 m/s passes a police officer traveling in the same direction at 8.0 m/s.  At the instant the police officer is passed, he begins accelerating at 4.0 m/s2.  The speeder in turn accelerates at 2.0 m/s2.  If both the speeder and police officer maintain these accelerations, how far will the speeder travel past the police officer before he is caught?  What will be the speeder’s speed at that time?  What will be the police officer’s speed when he catches up?








