Science 1206: PHYSICS UNIT

Name: ________________________


Scalar and Vector Quantities
Textbook References: Section 11.1 and Chapter 9 pgs. 340-1

Scalar Quantity: A quantity that has magnitude and a unit. 

Examples:
d= 2.0 m
v =80 km/hr

t =3.0 hr.

Vector Quantity: A quantity that has magnitude, a unit, and direction.  

Examples:
 d = 2.0 m [N]

 v = 80 km/hr [E].

Direction is usually indicated as N, S E and W.  Forward is usually positive and backward is usually negative.

Classify the following as Scalar or Vector:

(a)
50 kg

__________________
(b)
-2.1 m/s2 
__________________

(c)
6.0 km/h [N]
__________________
(d)
2000 kg/m3 
__________________

(e)
6 centuries
__________________
(f)
800.0 kg  
__________________

(g)
1.0 kg/week 
__________________
(h)
20.0 m/s [S]
__________________

(i)
40 N [down] 
__________________

Distance and Displacement
Distance: The total length of a path regardless of direction.  It is a scalar quantity.

Displacement:  A distance in a given direction that an object has moved from its original position.  It is a vector quantity.  The path traveled does not necessarily matter.  It is the distance between the original and final position.  The formula used for displacement is:
      

d = d2 –d1
NOTE:  This can not be used if the direction changes.  The number line never fails.  
Examples:

1. A driver started at a marker at +3 km and ended at a marker of –4 km.  What is the driver’s distance?  What is the driver’s displacement? 

2. Suppose you start at a position of 3km[W] and finish at a position of 8km[E].  What is your distance traveled?  What is your displacement? 

3. Suppose you leave home and walk 4km due east and then turn and walk 3km due west. What is your distance traveled?  What is your displacement? 

4. Find John's distance if he runs 6.00 km [N],12.00 km [S] and then 7.00 km [N].

5. A jogger runs 2 laps around a 500 m oval track.  What is the jogger's displacement?

Speed and Velocity
Textbook References: 9.4 Investigation: Your Speed, 9.5 Relating Speed to Distance and Time, and 11.7 Velocity

Speed:  The distance covered in a unit of time.  It is a scalar quantity.



v = d



       t

Velocity:  This is displacement in a unit of time.  It is a vector quantity.




v =      d


            t
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Examples

1. A car travels from a position of 2.0 km[N] to a position of 20 km[S] in 0.5 hours.  What is the car’s speed?  What is the car’s velocity?

2.  A car has a velocity of 105 km/h[N].  What is its displacement, if it travels at this velocity for 2.5 h?
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