Vector Application and Navigation Problems

1. A man on the ground observes an airplane climbing at an angle of 37 with respect to the ground.  He gets in his car and by driving 70 km/h is able to stay directly below the plane.  What is the plane’s speed?
2. An airplane whose speed is 150 km/h climbs from the runway at an angle of 20° above the horizontal.  What is its altitude after one minute?  How many horizontal kilometers has it traveled?
3. The shadow of an airplane taking off moves along the runway at 170 km/h when the sun is directly overhead.  The plane has an air speed of 200 km/h.  At what angle is the plane climbing?

4. A boat moving at 15 km/h is crossing a river 2 km wide in which the current is flowing at 5 km/h.

a. If the boat heads directly for the other shore, how long will the trip take?

b. In what direction should the boat head if it is to reach a point on the other shore directly opposite the starting point?

c. How long will the cross take in case b?

5. An airplane has an air speed of 350 km/h pointing in a heading of 26 N of E.  The pilot notices he is actually traveling 300 km/h due north.  Find the wind speed and direction.
6. A swimmer pointed himself upstream so that he could cross a river 50 m wide and land directly opposite his starting point.  The trip took 20 seconds.  If the swimmer can swim 3 m/s in still water, what must be the speed of the current?

