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VECTORS AND SCALARS: Our study of motion involves the introduction of a variety of quantities that we use to describe the physical world, such as position, distance, displacement, speed, velocity, acceleration, force, mass, momentum, energy, work, power, etc. All these quantities can by divided into two categories – vectors and scalars. A vector quantity is a quantity that is fully described by both magnitude (how big – includes a number and a unit) and direction. 
250 m/s, North
On the other hand, a scalar quantity is a quantity that is fully described by its magnitude ONLY.  For example, if I ran the 4-mile loop around Lady Bird Lake, the distance I ran is:

4 miles
The reason we distinguish between vectors and scalars is because vector quantities don’t add the way scalar quantities do. For example:  
5 grapes + 5 grapes = 10 grapes   - grapes don’t need a direction. 

If, however, you are swimming in a river, your velocity depends on (a) how fast you are swimming, and (b) the velocity of the river current:  


5 m/s upstream + 3 m/s downstream = 2 m/s, upstream
Identify the following quantities as vectors or scalars:
	Position
	Distance
	Displacement
	Speed
	Velocity


For the following quantities, identify the magnitude and direction (if the quantity is a vector), and state whether or not the quantity is a vector or scalar:
	Quantity
	20 meters, west
	14 m/s
	10 m/s2, down
	14 m/s, 35(
	60 minutes
	-15 m/s
	+20 degrees C

	Magnitude
	
	
	
	
	
	
	

	Direction (Vectors Only)
	
	
	
	
	
	
	

	Vector or Scalar?
	
	
	
	
	
	
	


 Which of the following statements are true of scalars and vectors? 

(a) A vector quantity always has a direction associated with it.

(b) A scalar quantity can have a direction associated with it.

(c) Vectors can be added together; scalar quantities cannot.
(d) Velocity is a vector quantity.

(e) Speed is a vector quantity.

(f) On the Position vs. Time graph shown, the object is traveling in the negative direction during B.

(g) On the Position vs. Time graph shown, the object is traveling in the negative direction during D.

More Practice:  Make sure to show all work using the GUESS method:

1.
A family leaves from New York City and is flying to Los Angeles, 2800 miles away.  It takes 3.25 hours to fly from New York to O’Hare International Airport in Chicago.  There, they have a one hour layover and fly to Los Angeles in 2.75 hours.  What is the average speed for the whole travel?

2.
A runner moves with a velocity of 3.0 m/s due east for 10 minutes.  The runner then rests for 30 seconds, turns around and heads due west with a velocity of 4.0 m/s for 10 minutes.
(a) What is the total distance traveled by the runner?

(b) What is the average speed of the runner for the entire run?

(c) What is the displacement of the runner?  How far are they from where they started?

(d) What is the average velocity of the runner?

your swim velocity





how fast you are actually moving





the velocity of the river








