1. In the pre-lab discussion for Lab 2, a student dropped a ball from the same height of a person’s head and timed how long it took for the ball to hit the ground. We then used the equation ℎ = 4. to estimate the person’s height. (a) Show why this equation is valid for this scenario. (b) Suppose it took a ball 0.55 seconds to fall to the ground when dropped from the same height of a certain person. How tall is the person? (c) Mr. Scheithauer is approximately 1.88 m tall. If a ball was dropped from his height, how long would it take to strike the ground?






































2. An arrow is shot straight upward at 100 m/s. (a) If air resistance is neglected, what is the maximum height the arrow would reach? (b) How long would the arrow be in the air? (c) Suppose the arrow was shot on the surface of Mars instead. How would the values for parts (a) and (b) compare on Mars to those calculated on Earth? (The acceleration due to gravity at the surface of Mars is approximately 3.7 .








































3. A sky diver is using a camera to film his jump. Near the end of his jump, when he is at a height of 50m and falling at a constant rate of 10 m/s, he accidentally drops his camera. (a) With what velocity does the camera strike the ground? (b) How many seconds does it take for the camera to strike the ground after it is dropped? (c) What if (for some bizarre reason) the sky diver threw the camera upward with an upward velocity of 10m/s (relative to the ground) and let the camera fall to the ground. How would the velocity that the camera struck the ground with compare to that of part (a)? How would the time of flight compare to that of part (b)?





































4. A ball is thrown vertically upward with a speed of 25.0 m/s, rises to a maximum height, and then falls, eventually striking the ground.. (a) How high does the ball rise from its point of release? (b) How many seconds does it take for the ball to reach its highest position? (c) How many seconds does it take for the ball to strike the ground after it has reached its maximum height? (d) What is the ball’s velocity when it returns to the same height from which it was released?







































5. Two students are on a balcony that is a height ℎ above the ground. They each throw a ball with an initial speed of ; one throws the ball upward and the other downward. (a) With what speed does each ball strike the ground? (b) Find the difference in the “flight times” of each ball. (c) Find an equation that describes the distance between the balls while they are both in the air. Answer each question in terms of , 𝑔, ℎ, 𝑎𝑛𝑑 𝑡.








































6. A model rocket is launched straight upward with an initial speed of 50.0 m/s. It accelerates upward at 2.00  until it reaches an altitude of 150 m. (a) What is the maximum height reached by the rocket? (b) How long does it take for the rocket to reach this maximum height? (c) How long is the rocket in the air for?









































7. You are bored so you decide to execute a simple physics experiment. A friend drops an object from above a 1.5m-tall window in your house. Through video analysis, you find that the object travels from the top of the window to the bottom of the window in 0.14 seconds. How high above the top of the window was the object dropped?


