RELATING VELOCITY TO DISPLACEMENT AND TIME



p. 432
The difference between average velocity, instantaneous velocity and constant velocity:
Average Velocity:  

· The overall rate of change of position from start to finish.

· Average velocity is like average speed plus a direction

Instantaneous Velocity:  

· The change in position over an extremely short period of time.  

· Instantaneous velocity is like instantaneous speed plus a direction.  The velocity at an instant of time in a given direction.  

· The average velocity becomes equal to the instantaneous velocity if the time period is extremely small.

Constant Velocity:

· The change in position and direction remain the same over time.
· Constant velocity is like constant speed plus a direction.
Calculations:

Average Velocity =  total displacement







              total time

The mathematical expression of velocity appears similar to the one for speed with the exception that direction must be considered.

Comparing Speed and Velocity:

Examples:

1.
Reporting wind speeds in weather forecasting: 

· Just stating that a wind has a speed of 50 km/h is not as telling as saying that the wind is 50 km/h from the north.  

2. Flying airplanes

· Airplanes could not operate without wind speed and direction as part of their flight plans.

Sample Problem 1


A car travels 200.0 m (E( and then 100.0 m (W( in 10.0 s.  What is its average speed?  What is the average velocity?

Sample Problem 2

A person runs 2 laps around a circular track having a circumference of 200 m in 125 s.  What is its average speed?  What is the person’s average velocity?
Sample Problem 3

A soccer player warming up for a game jogs along a track.  She jogs 50.0 m (N( and then jogs 30.0 m back toward her starting point before stopping to talk to her coach.  If she jogged for 20.0 s, determine her average speed and her average velocity.

Sample Problem 4

A rocket travels at an average velocity of 340 m/s upward for 12s and then downward for 3.5 s at an average velocity of 422 m/s [down].  What distance does the rocket travel? What is the rocket’s displacement?

Sample Problem 5

Monarch butterflies migrate from North America to Mexico each year. If during one part of the journey a particular butterfly travels 230.0 km South at an average velocity of  19km/h South, how long does it take for the butterfly to complete this part of the migration?

Practice: p. 436 #1,2, 5, 6 &7 (For #6 & 7, change East to South)

Comparing Average Speed and Average Velocity:
Sample Problem 1:

A jogger runs 52 m East in 10.0 s and then 41 m West for 8.0 s. What is the jogger’s average speed and average velocity?

Sample Problem 2:

A jogger runs at 5.20 m/s North for 125s and then 6.40 m/s South for 90.0s. What is the jogger’s average speed and average velocity?

Practice:

1. A distance runner runs 26km West for 3.2 hours and then 22 km East for 2.8 hours. What is the runner’s average speed and average velocity?

2.
A car travels at 120.0 km/h South for 1.50h, turns around and travels 90.0 km/h North for 36 minutes. Find the average speed and average velocity for the trip. 
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  vav = Δd 


          Δt








