




SPH4U1 Lesson 07 Dynamics

You will often analyze the motion of boats or swimmers or planes. In these situations, the 
velocity of the object with respect to the w ater/air is in the direction that they aim themselves. 
The terms airspeed and heading refer to velocity with respect to air.

For swimmers or boats, whether the swimmer is in moving or still water, her velocity with 
respect to the water is the same. This is her swimming ability. Similarly, the plane's velocity 
with respect to the air is like the velocity of the swimmer with respect to the water.

The velocity of an object with respect to the ground is where they actually go. It is what you 
would see if you were watching from the ground.

Note that a west wind means wind that is coming from the west. A north wind is blowing from 
the north. Also, the term upstream means in the direction opposite to the current and 
downstream means with the current as in the river example above.
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For each of the examples given below,
□ draw the vector diagram of the velocities
□ label each vector using the correct notation and the values given (speeds and directions)
□ write the vector addition statement that describes the diagram (must match the pattern)

1. A new pilot forgets to compensate for the wind. He 
believes he is heading [N 20° W] at 250 km/h but 
the he's in a north wind with a velocity of 60.0 
km/h. He flies for 30 minutes.

2. An ocean liner is travelling 18 km/h due south. A 
passenger on the deck walks toward the rear of 
the ship at 3.0 m/s.
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3. The same ship as in #2, but the passenger has 
turned right and is walking towards the railing.

4. A plane flies in wind of velocity [65 km/h ^
[S30°E]. After 4.0 hours, it actives.at its 
location which is 1200 km [E15°N] of its starting 
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Homework: solve each of the situations above for the unknown vector. 7-4


