
1.14 - Relative Velocities (2D)

1

Caslick

A swimmer jumps into a river and swims for the opposite shore.  
Her velocity relative to the water is 4.0 km/h [N] and the current is 

Adding velocity vectors is exactly the same as adding displacement 

vectors.  The idea is to reduce the vectors into  component vectors 

component vectors, you can use them to find the resultant velocity using 
Pythagorean Theorem and Primary Trig Ratios.
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Ex:
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A plane with an airspeed of 150 km/h heads north.  There is a 
wind of 80 km/h [E 30  N].  Find the velocity of the plane relative 
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An archer attempts to shoot an arrow 120 km/h due west.  There 
is a wind of 30 km/h [N 43
relative to the ground?
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A cannon ball is fired at 200 km/h [N 31  E] and experiences a 
wind 50 km/h [S 20  E].  Find the resulting velocity.
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 to fly due north.  Its engines have the ability to 
fly 300 km/h and there is a wind of 50 km/h [N 30 E].  What 
direction does the plane have to fly to achieve its goal of flying 
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A plane is flying at 100 km/h [S 25  E] and experiences a 40 km/h 
0 km/h [N 40o W] for the 

second half
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A bullet moving at 400 km/h [S] is shot through a wind tunnel that 
a wind of 200 km/h [N 40 W].  What is the resultant velocity?
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A boat is driving across the ocean at 80 km/h with a heading of 
 W].  Throughout its journey it experiences a current of 

30 km/h [N].  What is the resultant velocity?

PHYSICS



1.14 - Relative Velocities (2D)

10

Caslick

A boat wants to travel due south.  Its motors are driving at a speed 
of 40 km/h and the 15 km/h current has a heading of [S 30

direction must the boat travel to end up due south?
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