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Chapter 10: Motion

- ________ - an objects change in position relative to a 
         reference point
              - use reference point (stationary object) to 

                 determine if something is in motion
      - use reference direction to describe ___________
            - (north, south, east, west, up, down, etc.) 

      - must know distance traveled

  - _____________ – the change in position of an   

                              object

distance vs. displacement

2 differences

    1. _________________
    - distances can be straight, but not required

    - displacement must be straight

    - displacement will either be equal to or 

      shorter than actual distance traveled 


    2. __________________


    - displacement must be in a direction

- _____ – the distance traveled divided by the time interval


        during which the motion occurred


     - how fast an object moves


     - must measure 2 quantities


   1. distance traveled



   2. time it took to travel that distance

     - measured in SI unit (m/s)


    unit of distance
                      unit of time

- _______ speed – when an object covers equal distances in
                              equal amounts of _________
- distance time graph


- x-axis (______________) is the independent variable 

- _____________

- y-axis (_____________) is the dependent variable 

- _____________
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- straight line means constant speed



- ________ of line equals speed of object



- ________ line means object is at rest

Average Speed

- distance traveled by an object divided by the time it takes 

    to travel that distance

- speed = distance/time;
v = d/t; 
d = vt; 
t = d/v  
- answer is an average

- ______________ speed – speed measured in an infinitely 
                               small time interval

                           - impossible to measure an ________ 
                              small period of time


                           - Ex.- car speedometer

- ________ – the speed of an object in a particular direction


         - Ex.-     4.5 m/hr north

Practice Problems

1. Find the velocity in m/s of a swimmer who swims 110
     miles toward the shore in 72 s.

2. Find the velocity in m/s of a baseball thrown 38 m. from 
     third base to first basin in 1.7s.

3. Calculate the displacement in meters a cyclist would
     travel in 5 hours at an average velocity of 120 km/h to
     the southwest.
Answers

1. 

2. 

3.

- ____________velocity – result of combining velocities 

                       - bus east at 15m/s + 1 m/s = 16 m/s


                       - bus east at 15 m/s – 1 m/s = 14 m/s
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B When you have two velocities that are in the
same direction, add them together to find the
resultant velocity, which is in the direction of
the two velocities.

Person's resultant velocity
15 m/s east + (~1 m/s east) = 14 m/s east

When you have two veloities that are in opposite
directions, add the positve velociy to the negative
velocity to find the resultant velocity, which is in the
direction of the two velocities.




- _____________– the rate of which velocity changes over 

                  time


               - an object accelerates if its _____,________,
                         or both change


               - based on velocity



           - velocity has _______________


           - if speed or direction changes you are 

               accelerating


- _________ acceleration – acceleration in is the same 
                                       direction as the motion and

                                       increases velocity 

- ____________ acceleration – object’s velocity is   

                                                   decreasing

- units for acceleration


 unit of distance

    unit of time

    unit of time


- Ex. -     m/s/s (m/s2) or km/h/s

- Is it possible to accelerate if you travel at a constant 

  speed?


- yes, turning


- Ex.-  bikers in a velodrome


    - go in a circle



    - always turning



    - always accelerating

- ____________acceleration – acceleration that occurs in
                                                  uniform circular motion

- Ex. - you standing on Earth

         - blades of a windmill

         - riding a Ferris wheel

acceleration = final velocity – initial velocity






   time



a =   v/t;
at =   v; 
t =  v/a



Practice Problems
1) A flowerpot falls off a second-story windowsill.  The 
    flowerpot starts from rest and hits the sidewalk 1.5 s later 
    with a velocity of 14.7 m/s.  Find the average 
    acceleration of the flowerpot.

2) Natalie accelerates her skateboard along a straight path 
    from 0 m/s to 4.0 m/s in 2.5 s.  Find her average 
    acceleration.

3) A turtle swimming in a straight line toward shore has a
    speed of 0.50 m/s.  After 4.0 s, its speed is 0.80 m/s.  
    What is the turtle’s average acceleration?

4) Find the average acceleration of a northbound subway
    train that slows down from 12 m/s to 9.6 m/s in 0.8 s.

5) Marisa’s car accelerates at an average rate of 2.6 m/s2.  
    Calculate how long it takes her car to speed up from 
    24.6 m/s to 26.8 m/s.

6) A cyclist travels at a constant velocity of 4.5 m/s 
    westward, and then speeds up with a steady acceleration 
    of 2.3 m/s2.  Calculate the cyclist’s speed after 
    accelerating for 5.0 s.


Answers

1) 

2)
3) 
4) 
5) 
6)                   
                           =   vf = vi + at
Velocity-time graphs
- velocity on _____________ axis

- time on ______________ axis

- straight line means ___________ acceleration

- velocity changes by the same amount over each time   

  interval

- _____________ of line tells acceleration


- ____________ slope = speeding up


- ____________ slope = slowing down


- ____________ slope = unchanging velocity
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Motion & Force

- _______– an action exerted on a body in order to change 
       the body’s state of rest or motion


     - has magnitude and direction


      - measured in Newtons (N)

-_____ force- combination of all forces acting on an object

         - if there is a net force the object accelerates in 
           that direction


         - no acceleration if net force equals _______
- ____________force- net force equals zero


                  - no motion on a stationary object


                  - no change to a moving object

- __________________force- net force not equal zero

- if forces are not opposite each other, they add together


- Ex.- you push box to the north
                - friend pushes to the east

                - box moves to the northeast
Friction

- __________- a force that opposes motion between two 
                 surfaces that are in contact
      - reason a constant force must be applied to keep 
        anything moving 
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-____ friction- friction between surfaces that are stationary

- _________friction- friction between moving surfaces

- usually takes more energy to overcome static friction than  
   kinetic friction

- harder to get an object started moving than to keep it 
    moving

3 types of kinetic friction

1) _________ friction


- when objects slide past each other

2) ____________ friction


- when a round object rolls over a flat surface


- usually less than sliding friction
3) ______________ friction


-object moving through a fluid



- Ex.- air resistance


-amount of fluid friction depends upon



1) ______________ of surface



2) displacement of ___________



- fluid must be moved out of way in order to
                               move in that direction




         -________________
helpful vs. harmful friction

-no friction; no motion


- Ex.- car



-couldn’t push on Earth to move


- Ex.- no sports



-couldn’t hold anything

-friction can be bad as well


-decreases _____________ in any machine



- Ex.- car




- drive; gets warm




- friction between moving parts causes heat 




   to be given off





- decreases fuel efficiency




- ____________ out parts

Reducing Friction

- use _______________

- substance applied to surfaces to reduce friction


     - Ex.- oil, wax, grease


-may be solid, liquid, or gas



- Ex.- gas




- air on air hockey table

- replace sliding friction with ___________ friction


-Ex.- wheels, ball bearings

-make surfaces _____________

- Ex.- swimmers and bikers



   - tight fitting clothes



   - reduce friction

Increasing helpful friction

- make surfaces ____________

- Ex.- sand on icy street

- increase __________ pushing surfaces together


- Ex.- paper weight, weight on back of truck

- friction is necessary for _______________

- cause of all acceleration

- ice reduces friction


- harder to turn and stop

- water


- gets pushed away from under tires


- if not removed, car slides on sheet of water


      - hydroplaning


      - ___________ ____________
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