Prentice Hall Physical Science

Chapter 11 Notes

11.1
Motion


A.
Choosing a Frame of Reference



-
a frame of reference is a system of objects that are not moving with respect to one another




EX:
we usually use the ground as our frame of reference because it is stationary to us


B.
Measuring Distance



-
distance is the length between two points



-
it SI unit is the meter

11.2
Speed and Velocity


A.
Speed



-
speed = distance/time (s=d/t, d=s*t, t=d/s)



-
average speed is the speed for the entire trip (ave. speed = total distance/total time)



-
instantaneous speed is measured at one particular instant



-
problems

EX:
a.  A car travels 85 km from Town A to Town B, then 45 km from Town B to Town C.  The total trip took 1.5 hours.  What was the average speed of the trip?


k:
d = 130km



t = 1.5 hours


uk:
s = ?



s=d/t



s=130km/1.5 hrs



s = 87 km/hr

EX:
b.  A bicyclist travels for 1.5 hours at an average speed of 32 km/hr.  How far does the bicyclist travel in that time?


k:
t = 1.5 hrs



s = 32 km/hr


uk:
d = 



d=s*t



d = 32km/hr * 1.5 hrs



d = 48 km


B.
Graphing Motion



- 
a distance – time graph describes motion (distance is on the y-axis and time is on the x-axis)



-
the slope of a distance-time graph is speed



-
see fig. 7, p. 334


C.
Velocity



-
velocity is the speed AND direction of an object (it is a vector)



-
combining velocities means taking their directions into account




-
velocities in the same direction add together; velocities in opposite directions subtract

EX:
What is the speed of a boat traveling 15 km/hr up stream if the speed of the river is 3 km/hr downstream?


15 km/hr – 3 km/hr = 12 km/hr upstream
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11.3 
Acceleration


A.
What is Acceleration?



-
acceleration is any change in velocity – that means a change in speed OR direction



-
acceleration is the rate of the change in velocity



-
acceleration = the change in velocity/the time it takes to change  (a = [v2-v1]/t)



-
the unit for acceleration is meter per second per second (m/s/s OR m/s2) 



-
free fall is the motion of an object toward Earth solely because of gravity
-
acceleration due to gravity is 9.8 m/s2


-
How can a merry-go-round traveling at a constant speed be accelerating?



-
constant change in acceleration is a steady change in velocity

EX:
a.
A sprinter accelerates from the starting block at a speed of 8.0 m/s in 4.0 s.  What is his acceleration?


k:
v1 = o m/s



v2 = 8.0 m/s



t = 4.0 s


uk:
a = ?



a = (v2 – v1)/t



a = (8.0 m/s – 0 m/s)/4.0 s



a = 2.0 m/s2

b.
A car is traveling at 14 m/s.  Stepping on the gas pedal causes the car to accelerate to 2.0 m/s2.  How long does the driver have to step on the pedal to reach a speed of 18 m/s.


k:
v1 = 14 m/s



v2 = 18 m/s



a = 2.0 m/s2

uk:
t = ?



t = (v2 – v1)/a



t = (18 m/s – 14 m/s)/2.0 m/s2


t = 2.0 s


B.
Graphs of Accelerated Motion



- 
acceleration can be displayed on a speed – time graph (speed on the y-axis and time on the x-axis)



-
the slope of a speed-time graph is acceleration (fig. 16 and 17, p. 347)



-
if a distance-time graph has a curved line, then that graph is showing acceleration (fig. 18, p. 348)


C.
Instantaneous Acceleration



-
It is how fast a velocity is changing at a specific instant.

