1. A Christmas tree ball will break if dropped on a hardwood floor with a speed of 2.0m/s or more.   Arnie is decorating his Christmas tree when his cat, Popeye, taps a ball, causing it to fall 15cm from a tree branch to the floor.   Does the ball break?
Perhaps sometime in the future, NASA will develop a program to land a human being on Mars.   If you were the first Mars explorer and discovered that when you dropped a hammer it took 0.68 s to fall 0.90 m to the ground, what would you calculate for the gravitational acceleration on Mars?

S = ut + 0.5at^2

In 1945, the Enola Gay, a B-29 bomber, dropped the atomic bomb from a height of 9450 m over Hiroshima, Japan.  If the plane carrying the bomb were traveling with a horizontal velocity of 67.0 m/s, how far horizontally would the bomb have traveled between the point of release and the point where it exploded 513 m above the ground?  (To avoid being above the bomb when it exploded, the Enola Gay turned sharply away from the bomb’s release.)

Hint:

- find time for free fall from plane’s height to height it exploded first.

At a track and field meet, Nikola won the 800m with a time of 2 min and 26.0 seconds.   What was Nikola’s average speed in m/s?  km/hr?

 - 5.48 m/s.   0.04 km/hr
Two English teachers challenge each other to a 100.m race across the football field.  The loser will grade the winner’s English papers for one month.   Ms. Holck runs the race in 10.4 s.   Mrs. Lewis runs the first 25.0 m with an average speed of 10.0m/s, the next 50.0m with an average speed of 9.50 m/s, and the last 25.0m with an average speed of 11.1 m/s.   Who gets stuck grading English papers for the next month?  Mrs. Lewis wins
The peregrine falcon is the world’s fastest known bird and has been clocked diving downward toward its pretty prey at constant vertical velocity of 97.2 m/s.   If the falcon dives straight down from a height of 100.0 m, how much time does this give a rabbit below to consider his next move as the falcon begins his descent?

- 1.03 s
On a holiday, Mr. Straffon traveled to the planet Venus for a look-see.   While taking pictures of 3 foot tall aliens, Mr. Straffon dropped his camera from a height of 1.40 meters.   It took the camera 0.88 seconds for the camera to hit the ground.  What is the gravitational acceleration on Venus?

- 3.6 m/s/s
Bill drops a cherry pit out of the car window 1.0 m above the ground.  How much time does it take to hit the road?  We are on Earth.

- 0.45 s
Bill drops a cherry seed out of the car window 1.0 m above the ground while traveling down the road at 18m/s.  a)  How far, horizontally, from the initial dropping point will the pit hit the ground?   B)  If the car continues to travel at the same speed, where will the car be in relations to the pit when it lands?  C)  Draw a picture of the situation.  We are still on Earth.

-8.1 m

