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Uniform Motion Problems Involving Current, Headwind, or Moving Sidewalk 

 

Suppose you and a friend go canoeing in a lake. When you paddle, you can get the 

canoe moving with a speed of 4 miles per hour. 

 

What will happen if instead you take the canoe to a river? If you travel downstream, the 

current will help the canoe move faster. If the speed of the current is 2 miles per hour 

and you are paddling at your regular rate, your canoe will go downstream with the 

resultant speed of 4 mph + 2 mph = 6 mph. 

 

However, if you decide to go upstream, you will be traveling against the current. If you 

paddle at your regular rate, the motion of the canoe will be slowed down by the speed of 

the current. The resultant speed of the canoe will be 4 mph – 2 mph = 2 mph. 

 

Therefore, when you are solving a problem involving motion upstream or downstream, 

the resultant speed will go into the uniform motion equation distance = speed x time.  

 

Similar situations include a plane flying into a headwind (wind blowing in the direction 

opposite to that of the motion of the plane). The speed of the headwind will be 

subtracted from the speed with which the plane would normally travel in calm air. If a 

plane is flying in a tailwind (wind blowing in the same direction as that of the plane’s 

motion), then the speed of the tailwind is added to the speed of the plane. 

 

The same concept can be applied to the speed of walking on moving sidewalks, such 

as the ones often located in airports or malls. The purpose of a moving sidewalk is to 

help people to get from one place to another quicker. The effective speed of a person 

on a moving sidewalk would be his or her regular walking speed plus the speed of the 

motion of the sidewalk, assuming the person is moving in the same direction. 
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Practice Problems 

 

1. Carrie can row a boat at a rate of 5 miles per hour in calm water. How long will it take 

her to travel 20 miles down the river, if the current of the river is 3 miles per hour? 

 

2. An airline passenger is walking from the check-in counter to the gate to board a 

plane, the distance of 600 feet. Normally it would take him 5 minutes to walk this 

distance. He decides to get on a moving sidewalk and continues to walk with his regular 

speed. If the sidewalk moves at a rate of 8 feet per second, then how long will it take the 

passenger to get from the check-in counter to the gate? 

3. An airplane travels a distance of 150 miles in 2 hours while flying in a headwind of 30 

miles per hour. What is the speed of the airplane in calm air? 
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