
Outline Chapter 2
Motion in One Dimension

2-1 Displacement and velocity
A)  Motion: describes an object in terms of frame of reference, displacement, 

time and velocity
1) One-dimensional motion is the simplest form of motion:

Up or down, right or left, in or out…only one dimension at a time
2)  Motion takes place over time and depends upon the frame of reference
 Frame of reference:  is your basis for determining motion

Ex: a man walking to the back of a caboose in a train is walking back 
when referenced to the train, but moving forward when referenced 
to the rails

B)  Displacement: is the length of a straight line drawn from the initial to final 
position of an object (NOT the same as distance traveled though)

1) Displacement is change in position
d = df – di  where f=final, i=initial

2) Displacement is not always equal to the distance traveled
A person who starts at Point A then walks to Point B which is a wall 12 
meters away and returns halfway will travel a distance of 18 meters 
(solid line) but only have a total displacement of 6 meters (dashed 
line)

3) Displacement can be positive or negative
Once you set a starting point, forward is positive and backward is 
negative displacement

C) Velocity: describes an objects motion (displacement) relative to time
1) Average velocity is displacement divided by the time interval

vavg = (Δd/Δt) = (df – di)/ (tf – ti)
2) Velocity is not the same as speed

Speed is always positive and = (distance traveled ÷ time), but since 
displacement can be negative, then velocity can be negative as well …
velocity MUST have direction, then velocity = (displacement ÷ time)

3) Velocity can be interpreted graphically
If you graph displacement on the Y-axis and time on the X-axis, then 
the slope of a line is rise/run or (Δd/Δt) which equals velocity.  The 
steeper the slope, the greater the velocity!

4) Instantaneous velocity may not be the same as average velocity
In a displacement-versus-time graph (see left), the instantaneous 
velocity is the slope for a small amount of time, so it is equal to a line 
tangent to that point.  (For example, at Point A, the vinst is less the 
slope of the Vavg which is in turn less than the vinst at Point B)
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2-2 Acceleration
A) Changes in velocity: most of the time, objects do not travel at a constant 

speed (or velocity); that change in velocity is called acceleration
1) Acceleration measures the rate of change in velocity

aavg = (Δv/Δt) = (vf – vi)/ (tf – ti)
2) Acceleration has direction and magnitude

When the Δv is positive, the object will have a greater final velocity 
than initial velocity…most likely speeding up.
When the Δv is negative, the object will have a smaller final velocity 
than initial velocity…most likely slowing down.
When the Δv is zero, the object has NO acceleration and is traveling 
at a constant velocity.

3) The slope and shape of the graph describe the object’s motion
See section 2-1 C) 3 & 4…the same thing applies, but now we use 
velocity versus time and the slope equals acceleration.

Velocity and Acceleration:
Scenario Vi A Motion

1 + + Speeding up forward
2 - - Speeding up backward
3 + - Slowing down while going forward
4 - + Slowing down while going backward
5 - or + 0 Constant velocity (back or forward)
6 0 - or + Speeding up from rest (back or forward)
7 0 0 Remains at rest

B) Motion with constant acceleration:
1) Displacement depends on acceleration, initial velocity and time

d = ½ (vi + vf) * Δt    OR   d = ½ a*t2 + vi*t + di

2) Final velocity depends on initial velocity, acceleration and time
vf = vi + a*Δt

3) Time can be found from displacement and velocities
I didn’t understand the math, but I got a new equation without time in it:
Vf2 – Vi2 = 2*a*Δd

2-3 Falling Objects
A) Free Fall

1) Freely falling bodies undergo constant acceleration
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Any object that falls, has a constant acceleration which causes it’s 
velocity to increase in the negative direction

2) What goes up must come down
The velocity of a ball that is thrown up is positive, but since the 
acceleration is negative, then the object will slow down (please see 
Scenario 3 in Table 1 above), stop at its crest (Scenario 6), and then 
begin to speed up (Scenario 2) while coming back down to earth

3) Freely falling objects always have the same downward acceleration
Negative velocity and negative acceleration means that objects speed 
up as they fall…the velocity becomes greater until a certain point-
terminal velocity- and then it stops accelerating because of air 
resistance (Mr. Calderón told us that last one)
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