Physics NOTES – UNIT 2: Uniform Motion
Holt Textbook reference = Chapter 2, Sec. 1  

I.  The nature of physical quantities: scalars and vectors

A.  Scalar — quantity that describes only magnitude (how much), NOT including direction; ex. mass, temperature, time, volume, distance, speed, color intensity, etc. These quantities do not require a direction to describe them fully and direction has no meaning for something like color intensity, etc.
B.  Vector — describes both magnitude and direction; ex. displacement, velocity, force, etc.

      1.  Speed is the magnitude (amount) of velocity; velocity must include both magnitude 
           (speed) and direction 

2.  On diagrams, arrows are used to represent vector quantities; the direction of the arrow 
or the angle at which it points gives the direction of the vector and the magnitude or amount of the vector is proportional to the length of the arrow.  Longer arrow = greater magnitude
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C.  Describing Motion – there is no such thing as absolute motion because all motion must be described in relation to some place or thing … SO motion is RELATIVE!!

     Question:  Are you sitting still?           (Proper response is …relative to what?)  Here is a musical explanation of why you cannot say that you are TRULY,  ABSOLUTELY sitting still!
                                     http://www.tmhcs.com/galaxy.htm
D.  A Frame of reference is a standard for comparison; any movement of position, distance, or speed must be made against a frame of reference; in this course we usually refer to motion relative to the Earth…SO “with respect to Earth” is the most common frame of reference we will use.  
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Figure 2.1
(a) The motion of this commuter train (b) along its route s an
example of one-dimensional motion. The train can move only
forward and backward along the track.




***We can say it is “northeast” because it is exactly 45 degrees from each axis BUT if it were 35 degrees above the x axis instead??  We would need to say 35 degrees North of East!

II. Distance vs. Displacement
A.  Distance — total length moved or total “ground” covered; a scalar quantity…No direction necessary!  If you ran around the track, you would go a distance of 400 meters.
B.  Displacement — defined as the change in position (∆x or delta “x” means xf-xi) with respect to a reference point. It is a vector quantity.  It is the straight line distance from the starting position to the final position.  If you ran around the track, your displacement would be “ZERO” meters.  We often use displacement and distance interchangeably in this course, but they are not necessarily the same thing.
· Note – displacement is not always equal to the distance traveled
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A gecko moving along the x-axis
from x; to xpundergoes a displace-
ment of Ax = x - X,
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Here are some graphs of position versus time:
[image: image2.wmf]x

t

x

t

x

t

x

t

1

2


Questions:  

a. Which graph(s) show a starting position “x” away from and moving farther away from the origin in the positive direction?

b. Which graph(s) show an object returning toward the position =0?
c.  In the third graph, which object is moving away at the faster rate?
III. Velocity vs. Speed

A.  Average speed — rate of moving through distance.  It is the total distance covered divided by the total time taken; scalar quantity
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B.  Average velocity—displacement or ∆x /time interval; vector quantity.  Since velocity is a vector, we must define it in terms of another vector, displacement. Oftentimes average speed and average velocity are interchangeable for the purposes of this course. Speed is the magnitude of velocity, that is, speed is a scalar and velocity is a vector.   For example, if you are driving west at 50 miles per hour, we say that your speed is 50 mph, and your velocity is 50 mph west. We will use the letter v for both speed and velocity in our calculations, and will take the direction of velocity into account when necessary.

Question:  If you are going around a corner at a constant 20.0 mph, is your velocity constant?
C.  Instantaneous velocity is the velocity at a specific time which may be different from the average velocity (IF the object has constant velocity, then it will have the same instantaneous velocity every instant!).
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Example #1:  Let’s say you traveled 25.0 meters North in 2.00 minutes, stopped for 10.0 minutes, then continued in the same direction going 400.0 meters in 8.00 minutes…calculate your average velocity for the trip.  
Example #2:  During a race on level ground, Andrea runs with an average velocity of 6.02 m/s to the east.  What distance does Andrea cover in 137.0 s?
Example #3:  A bus travels 280.0 km south along a straight path with an average velocity of 88.0 km/hr to the south.  The bus stops for 24.0 minutes, then travels 210.0 km south with an average velocity of 75.0 km/hr to the south.
a. How long does the total trip last?
b. What is the average velocity for the total trip?
IV. Graphs of Motion

· Relationship between displacement vs. time graph, velocity vs. time graph, and acceleration vs. time graph for motion that has a constant velocity!!
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Physics HW problems: Ch. 2; Page 69-73 #’s 1-3, 8, 10, 14
� EMBED Equation.3  ��� ununits


units are m/s
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