· Scalars are quantities which are fully described by a magnitude alone. 

· Vectors are quantities which are fully described by both a magnitude and a direction. 

Check Your Understanding




Name: ________
Vector vs. Scalar

	Quantity
	Category

	a. 5 m
	

	b. 30 m/sec, East
	

	c. 5 mi., North
	

	d. 20 degrees Celsius
	

	e. 256 bytes
	

	f. 4000 Calories
	


1. To test your understanding of this distinction, consider the following quantities listed below. Categorize each quantity as being either a vector or a scalar. 

To test your understanding of this distinction, consider the following motion depicted in the diagram below. A physics teacher walks 4 meters East, 2 meters South, 4 meters West, and finally 2 meters North.
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Distance = _____________

Displacement = _________

Problem:

Now consider another example. The diagram below shows the position of a cross-country skier at various times. At each of the indicated times, the skier turns around and reverses the direction of travel. In other words, the skier moves from A to B to C to D. Use the diagram to determine the resulting displacement and the distance traveled by the skier during these three minutes. 
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Distance = _____________

Displacement = _________

Example:

Seymour Butz views football games from under the bleachers. He frequently paces back and forth to get the best views. The diagram below shows several of Seymour's positions at various times. At each marked position, Seymour makes a "U-turn" and moves in the opposite direction. In other words, Seymour moves from position A to B to C to D. What is Seymour's resulting displacement and distance of travel? 
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Distance = _____________

Displacement = _________

Check Your Understanding
1. What is the displacement of the GBS cross-country team if they begin at the school, run 10 miles and finish back at the school?

Displacement = ________

2. What is the distance and the displacement of the race car drivers in the Indy 500?

Distance = _________
The average speed during the course of a motion is often computed using the following equation:
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Meanwhile, the average velocity is often computed using the equation:
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Problem:
	While on vacation, Lisa Carr traveled a total distance of 440 miles. Her trip took 8 hours. What was her average speed?


Average speed = ____________

Now let's try a little more difficult case by considering the motion of that physics teacher again. The physics teacher walks 4 meters East, 2 meters South, 4 meters West, and finally 2 meters North. The entire motion lasted for 24 seconds. Determine the average speed and the average velocity.
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Average speed = ___________

Average velocity = _________

 Problem:

Here is another example similar to what was seen before in the discussion of distance and displacement. The diagram below shows the position of a cross-country skier at various times. At each of the indicated times, the skier turns around and reverses the direction of travel. In other words, the skier moves from A to B to C to D. Use the diagram to determine the average speed and the average velocity of the skier during these three minutes. 
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Average speed = ___________

Average velocity = _________

Problem:

Seymour Butz views football games from under the bleachers. He frequently paces back and forth to get the best views. The diagram below shows several of Seymour's positions and times. At each marked position, Seymour makes a "U-turn" and moves in the opposite direction. In other words, Seymour moves from position A to B to C to D. What is Seymour's average speed and average velocity? 

[image: image8.png]10 min

10

)

o

Smin 6 min

} 1

0 20 30
Position (yds)




average speed = ___________

average velocity = _________

Check Your Understanding
To test your understanding of the concept of acceleration, consider the following problem A. Use the equation for acceleration to determine the acceleration for the following A motion.
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Practice A

Acceleration =_________`

Check Your Understanding: Ticker Tape Diagrams
Ticker tape diagrams are sometimes referred to as oil drop diagrams. Imagine a car with a leaky engine that drips oil at a regular rate. As the car travels through town, it would leave a trace of oil on the street. That trace would reveal information about the motion of the car. Renatta Oyle owns such a car and it leaves a signature of Renatta's motion wherever she goes. Analyze the three traces of Renatta's ventures as shown below. Assume Renatta is traveling from left to right. 

Describe Renatta's motion characteristics during each section of the diagram. 
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