Sci 10 – Unit 3(8.2)
· Average Velocity (Notes)
Average Velocity – Notes
Is there a difference between velocity and speed?
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Velocity is a vector that describes how quickly an object’s position changes, as well as the direction of this change.
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Speed is a scalar that measures the magnitude of velocity.  Both speed and velocity are measured in metres per second (m/s)

Objects travelling at the same speed can have different velocities.  Imagine two escalators travelling at the same speed, one going up, and the other down.  Because they are travelling in opposite directions, one of the directions has a negative sign.  Thus, they have different velocities.

How is velocity determined on a position-time graph?
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Velocity can be determined from the slope of a position-time graph.  Where the graph shows a straight line, the velocity is constant.  The slope is calculated using the formula;

The slope shows, on average, how far an object has moved in a certain time interval.  In other words, the slope shows the object’s average velocity.  Average velocity is the rate of change in a position over a time interval.  It is almost impossible for an object to move at a perfectly uniform rate.  Many factors, such as wind or an uneven surface, may cause the object to slightly speed up or slow down.  
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Average velocity “smoothes out” these changes.  It is a vector and includes direction.  The slope of a position-time graph can be positive, zero, or negative.
Examine the following figure and read the descriptions to help you understand slope better;
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· A positive slope (a) represents the average velocity of the object moving away from the origin.

· A horizontal line, which has zero slope (b), represents an object at rest.

· A negative slope (c) represents the average velocity of the object moving back toward the origin.
How is the average velocity calculated without using a position time graph?

Since average velocity is the slope of a position-time graph, it can be written as follows;
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By using this relationship, you can calculate the average velocity without looking at a position-time graph.
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For example:  A runner takes 8.2 s to run forward 75.0 m.  What is the sprinter’s average velocity?

So, the runner ran 9.1 m/s forward.

The equation can also be rearranged to calculate;

Displacement




Time
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Sci 10 – Unit 3(8.2)
· Velocity
Velocity
Directions:  READ pages 362-369 in your text book BC Science 10 (McGraw-Hill Ryerson -2008) and answer the following questions;

1. On a separate piece of paper, provide definitions for the following terms;

Average Velocity

Speed

Velocity

2. On a separate piece of paper, answer the following questions using COMPLETE 

   SENTENCES;

a. In your own words, describe how speed is different from velocity and explain how the motion of an object with a positive velocity is different from the motion of an object with a negative velocity.  (2 mks for quality of response and explanation)
b. Use the formula provided in your notes and your text to complete the following table.  The first one has been done for you.  (6 mks for correctly completing each row)

	Displacement
	Time
	Average Velocity
	Formula used and Calculation Shown

	15.6 m
	3 s
	5.2 m/s
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	357.5 km
	6.5 h
	
	

	22.6 m
	
	5.65 m/s
	

	
	3.25 h
	75 km/h
	

	12.6 m
	3.15 s
	
	

	24 km
	
	32 km/h
	

	
	8 s
	60 m/s
	


c. Use the following position-time graph to complete the following table. The first one has been done for you.  (3 mks for each correctly completed row)
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	Line
	Rise
	Run
	Slope Calculation
	Slope

	A
	4m


	15 s
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	0.27 m/s

	B
	
	
	
	

	C
	
	
	
	

	D
	
	
	
	


d. Use the following position vs. time graph showing a girl’s movement up and down the aisle of a store to complete the following table.  The first one has been done for you.  ( 7 mks for each correctly completed row)
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	Time Interval
	Displacement
	Average Velocity

	2 s – 5 s
	- 3
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	5 s – 7 s
	
	

	7 s – 12 s
	
	

	12 s – 14 s
	
	

	14 s – 16 s
	
	

	16 s – 18 s
	
	

	18 s – 19 s
	
	

	19 s – 20 s
	
	


3. Sketch your own position-time graph for the following scenario.  Be sure to label your graph completely.  Assume that all motion is uniform and in a straight line.

You will be marked out of 10 for your ability to create a neat, complete and accurate graph that represents the given scenario.
“Mr. Trickey gets up from the dinner table and walks at a velocity of 2 m/s towards the fridge which is 4 m away.  He spends 6 s getting a bowl of ice cream, and then walks back to the table at a velocity of 1 m/s.”
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Total: ___ 31








