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Relative Velocity 11

1. A boat moves through a river at 9.0 m/s relative to the water, regardless of the boat's direction. If the
water in the river is flowing at 3.5 m/s, how long does it take the boat to make a round trip consisting of
a 250 m displacement downstream followed by a 250 m displacement upstream?

2. An escalator going up to the next floor is 25.0 m long. If a person stands on the escalator, it takes 56.0 s
to ride up to the next floor.
a. If a person runs up the escalator with a speed of 0.500 m/s relative to the escalator, how long
does it take the person to get to the top?
b. If a person tries to run down the escalator with a speed of 0.500 m/s relative to the escalator, how
long does it take to reach the bottom?



3. The escalator in a department store can usually carry a person to the next floor in 20.0 s. However, on
one particular day, the escalator was broken, and so our shopper simply walked up the motionless
escalator, taking 30 seconds to reach the next floor. If our shopper combined their walking speed with
the speed of the escalator, how long would it take the shopper to get up to the next floor? (Hint: you do
not know the length of the elevator; use system of equations)



