Relative Motion In-Class Problems

1.  While walking down the hall, Nabeel tosses an apple up in the air and catches it when it comes down.  He does not stop walking the entire time.

a.  What is the motion of the apple as seen by Nabeel?

b. What is Nabeel’s motion as seen by the worm in the apple?

c. What is the motion of the apple as seen by Craig, standing still in the hallway?

2.  An airplane is going to drop a package of supplies as it flies in a horizontal path.  


a.  Where will the package land if it is dropped when the plane is in the position shown above?  Explain your reasoning.

b.  What will motion of the supplies be according to Jasmine, the pilot?

c.  What will the motion of the ground be according to Jasmine?

d.  What will the motion of the supplies be according to Ann, an observer on the ground?

e.  What will the motion of the plane be according to the stowaway that was unfortunate enough to be in the package of supplies?

3.  Kunle is going to fly from city A to city B and back to A.  City B is 400 km directly north of city A.  The plane will travel with a speed of 200 km/hr with respect to the air.  On the day of the flight, there is a wind from the north at 40 km/hr.

a.  How long will it take to get from A to B?

b.  How long will it take to get from B to A?

c.  How would the round-trip time compare to a calm day?

d.  What would the pilot have to do if the wind was from the west instead of the north?

e.  What would the west wind do to the time for a round-trip?

4.  Julie is capable of swimming 1.40 m/s in still water.  She plans to swim across a river that is 180 meters wide and has a current of 0.80 m/s.


a.  What direction should she swim to travel straight across the river?


b.  How long will it take her to reach the other side?

Ans. 35( upstream, 157 s 

5.  A helicopter heads due south with an airspeed of 50 km/h. Pallavi, the pilot, observes that they have covered 35 km in the previous 45 min traveling 45( south of west.  What is the wind speed and direction?

Ans.  37 km/h, 27( N of W

6.  A helicopter is flying horizontally over a level field with a constant speed of 6.2 m/s and a constant altitude of 9.5 m.  Paul launches a package horizontally with a velocity of 12 m/s w.r.t. the helicopter in the direction opposite of the helicopter’s motion.  


a.  What is the horizontal distance between the helicopter and the package when the package hits the ground?


b.  What angle does the package’s velocity make with the ground (as seen by an observer on the ground) the instant before impact?

Ans.  16.7 m, 67(
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