
1 Dimensional Motion

Prof. Huang



Position



Distance – 11.3 miles



Displacement



• Dennis walked 200 meters straight.
• What displacement and distance for both?  

Dennis walking a dog



-100 0                   100               200        x(m)

Position: 

xi = 0 m

xf = 200 m

Displacement:

x = xf - xi = 200 m

Motion Along a Straight Line



Average velocity 



• Are speeding tickets given based on average 
velocity or instantaneous velocity?

Instantaneous velocity



Average Speed



-100 0                   100               200        x(m)

Position: Dennis Dog
xi = 0 m _________
xf = 200 m _________

Displacement:
x = xf - xi = 200 m _________

Distance: _____________ 320 m

Not a straight line



A driver may cruise at a 

constant velocity.

Motion with Constant Velocity



• A car tend to go faster and faster when driven 
down hill.  

• A falling objects falls faster and faster along 
the way.

Average Acceleration



• A car moving 11.1 m/s brakes with an average 
acceleration of -3 m/s2.  How long will take it 
to stop?

Braking



Acceleration is negative

x(m)



1-D Motion

Basic Concepts Definition More Concepts

Position x

Displacement x = xf – xi distance

Average Velocity vave = x/ t Instantaneous Velocity
Average speed

Average Acceleration aave = v/ t



• Enter the equations for the following 
relationship:

____________________

____________________

____________________

Constant acceleration



• Drop a pencil with one hand and try to catch it 
with the other hand half meter lower.

• Try it with a buddy.

•

• Which is harder?

Activity: Half Meter Free Fall



Skydiving in front of Mount Everest

Free fall model
no air resistance

no wind

Initial velocity is zero

Question: what is the velocity at the end of 1 minute?

Sky Dive

http://www.telegraph.co.uk/news/uknews/3139635/British-skydiver-makes-first-jump-over-Mount-Everest.html


• Neglect air resistance and wind

Free Fall 

y(m)


