Boats and Airplahes

Speed problems for boats and airplanes have a specCialty, beCause boats travel in
water and airplanes travel in air.

What you see while standing on the ground as a boat's Or airplane's speed is quite
different from what the sailor or the pilot sees. What you see from the ground
depends on the speed anhd the direction of the current in the river or the speed anhd
the direction of the wind.

1h physics, this idea is Called the prinCiple of relative veloCity.

Before we jump into the math, we heed a haming convention to keep things in order.

Boat Problem

For a boat, let's hame the three speeds as follows:
Speed of boat with respeCt to river as seen by the sailor is V(boat/river)
Speed of the river Current as seeh from the ground is V(river/ground)
Speed of the boat as seen from the ground is V(boat/ground)
The relationship among these three speeds is
V(boat/ground) = V(boat/river) + V(river/ground)
This relationship is pretty simple, but it has some hidden complications. [et's say, a
sailor is rowing his boat toward east, but the river Current is toward west. In this

case, the “+” sigh in the relation above has to be Changed into hegative sign.

Let's rewrite the relation as follows:

with the unhderstanding that we will use the “ + ” sigh when the boat and the river
are going in the same direction; ahd “ — “ sigh when they are going in opposite
directions.




Airplane Problem

The three speeds in the airplane problem are:

Speed of airplahe with respecCt to air as seen by the pilot is V(plahe/air)
Cpeed of the wind as seen from the ground is V(air/ground)

Speed of the airplane as seen from the ground is V(planhe/ground)

The relationship among these speeds is

with the unhderstanding that we will use the “ + ” sigh when the airplane and the wind
are going in the same direction; and “ - “ sigh when they are going ih opposite
directions.




