PHYSICS PROBLEMS
VECTORS

1. 
An airplane maintains a heading of due south at an airspeed of 540 mi/hr. It is flying through a jet stream which is moving east at 250 mi/hr.


a. In what direction is the plane moving with respect to the ground?


b. What is the plane's speed with respect to the ground?


c. What distance over the ground does the plane travel in 15 minutes?

2. 
An airplane is flying toward a destination 200 miles due east of its starting point, and the wind is from the northwest at 30 mi/hr. The pilot wishes to make the trip in 40 minutes. 
a. What should be the heading?




b. At what airspeed should he fly?

3. 
A man rows a boat "across" a river at 4.0 mi/hr (i.e. the boat is always kept headed at right angles to the stream). The river is flowing at 6.0 mi/hr and is 0.20 mi across.


a. In what direction does his boat actually move relative to the shore?


b. How long does it take him to cross the river?


c. How far is his landing point downstream from his starting point?


d. How long would it take him to cross the river if there were no current?

4.
A boat travels 10 mi/hr is still water. If it is headed 60° south of west in a current that moves at 12 mi/hr due east, what is the resultant velocity of the boat?

5. 
An airplane is flying at 150 mi/hr on a north-to-south course according to the compass. A cross wind of 30 mi/hr is blowing 47° west of south and carries the airplane west of its course. What is the speed and direction of the airplane with respect to the earth?

6. 
A motorboat that has a speed of 12 mi/hr in still water crosses from the east to the west bank of a river 1.0 mile wide. The river flows from north to south, the speed of the current being 4.0 mi/hr. The boat crosses with its keel pointing due east.


a. What is the speed of the boat with respect to the earth?


b. How long does it take for the boat to reach the west bank?


c. How far south of its starting point will it land?

7. 
An airplane normally cruises at 200 mi/hr. There is a southwest wind blowing at 50 mi/hr. The pilot wishes to reach a place 500 miles north of his starting point. What course must he set and how long will it take him to arrive?
8. 
A speedboat can normally travel at 25 mi/hr in still water. The boat heads away from a pier at an angle of 70° with the shore line. A tide of 3.65 mi/hr is running toward the shore.


a. How far will the boat travel in 15 minutes?

b. Where will it be with respect to its starting point at the end of 15 minutes?

