Worksheet: Vector 2-D


1. A ship’s captain wants to sail east. Her ship experiences a current of 5.0 km/h [N]. The ship’s engines can produce a speed of 20 km/h.

a) What is the ship’s required heading?

b) What is the ground velocity of the ship?

c) If the ship travels a total distance of 100 km, how long is the trip?

2. A boy and girl race their canoes across a 500-m-wide river to a location due north of their starting point. Both young people can paddle their canoes at a velocity of 3.0 m/s in still water. The boy paddles in a northerly direction, while the girl aims her canoe slightly upstream so that she travels directly north as she paddles. If the current in the river is 0.50 m/s [W], determine

a) the girl’s heading.

b) the time it takes for each person to reach the opposite shore.

c) the distance between the boy and girl when they reach the opposite shore.

d) As soon as he reaches the shore, the boy starts to run toward the girl’s landing site at a speed of 5.0 m/s. Who wins the race?

3. A large cruise ship is moving with a velocity of 10 km/h [E] relative to the water. A passenger jogging on deck moves with a velocity of 6.0 km/h [N] relative to the ship. What is the jogger’s velocity relative to the water?

4. Terry, the three-year-old terror, rides his tricycle down the sidewalk at a velocity of 0.50 m/s [N]. As he passes his sister, who is 5.0 m east of his position, Terry throws a peanut-butter-and-jam sandwich at her.

a) If Terry can throw the sandwich at a maximum velocity of 2.0 m/s, in which direction must he throw it in order to hit his sister?

b) How much time does his sister have to get out of the way?

5. A pilot wishes to fly her Cesna 441 due north. There is a wind from the west at 20.0 km/h. If the plane can fly at a velocity of 150 km/h in still air, 

a) what is the plane’s heading (i.e., in which direction should the pilot point the plane)?

b) what is the plane’s ground velocity?
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