                                                Ch 11: Motion

* represents vocabulary…
*Motion – when an object changes its ____________________ relative to a reference point.
*___________________________________ – the object in relation to other objects that stay in place.

*Distance – how ____________________ an object has moved

*Displacement – distance and direction of an object’s change of position from a starting point

*Speed - the rate of change in ____________________. 
          -The distance an object travels per unit of time.
          

          -Speed is how ____________________ something moves. 

          Speed = distance/time   (s = d/t)
Example: Suppose you ran 2 km in 10 minutes. Your speed, or rate of change of position, would be found using the following equation:

S = d
       t        

Speed that doesn’t change over time is called *constant speed.

Example: setting the ______________________________ on a car

Not all speed is constant.

*Instantaneous speed – speed at any given point in time.

      Example: ______________________________
*Average speed is the total distance traveled divided by the total time of the travel. The best way to describe the speed of motion when the speed is changing is to use average speed.
Average speed = total distance/total travel time

PRACTICE PROBLEMS:

1. What is the speed of a rocket that travels 9000 meters in 12.12 seconds? 

2. What is the speed of a jet plane that travels 528 meters in 4 seconds? 

3. A trip to Cape Canaveral, Florida takes 10 hours. The distance is 816 km. Calculate the average speed. 

4. What is the speed of a walking person in m/s if the person travels 1000 m in 20 minutes?
Graphing:
A distance-time graph makes it possible to “see” the motion of an object over a period of time.

· Distance is plotted on the _________ axis (vertical).  

· Time is plotted on the _________ axis (horizontal).
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*Velocity – speed & ____________________ of an object’s motion.

· Velocity is the rate of displacement. 

· For example, if a swarm of killer bees were in Bastrop, La and it was traveling with a velocity of 25 miles/hr south, would we have to fear the attack?  What would happen if it was traveling at a speed of 25 miles/hr.?  Direction is the key element with velocity.  You calculate velocity the same way you calculate speed but you must give direction.

If one car travels 85 km/h west and another car travels 85 km/h east, they have the same 
____________________ but different ____________________.

For two objects to have the same velocity, they must be moving at the same speed in the same direction. 

Tommy and Sheila leave school at the same time. Tommy walks north at 1.4 meters per second toward the library. Sheila walks east at 1.4 meters per second toward the soccer field. Which statement correctly compares their speeds and velocities?
A. Both speeds and both velocities are the same
B. The speeds are the same but the velocities are different
C. The velocities are the same but the speeds are different
D. Both speeds and both velocities are different
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PRACTICE PROBLEMS:

1. What is the velocity of a car that traveled a total of 75 kilometers north in 1.5 hours?

2. An automobile travels 30 m from its starting point in 5 sec.  What is its average velocity?

3. If a moving object travels north for a distance of 100 meters in 20 seconds, what is its velocity?
Section 2:

*Acceleration - is the rate of change in ____________________.

· When an object changes speed or direction, it is accelerating. A car going around a curve is accelerating even if the speed remains the same, because the direction is changing. 

· Positive acceleration - speed is ____________________. 

· Negative acceleration - speed is ____________________. (deceleration)
· At constant velocity, an object’s acceleration is ____________________.
· *Centripetal Acceleration – acceleration that occurs in a ____________________ motion.
Calculating Acceleration:

· Acceleration = change in velocity/time
· Change in velocity = final velocity - initial velocity 


     


a = vf - vi /t

Unit for acceleration – _______________________________________

PRACTICE PROBLEMS:

1. A car starts from a stoplight and is traveling with a velocity of 10 m/sec east in 20 seconds.  What is the acceleration of the car? 

2. A roller coaster car rapidly picks up speed as it rolls down a slope. As it starts down the slope, its speed is 4 m/s. But 3 seconds later, at the bottom of the slope, its speed is 22 m/s. What is its average acceleration?
3. A cyclist accelerates from 0 m/s to 8 m/s in 3 seconds. What is his acceleration? Is this acceleration higher than that of a car which accelerates from 0 to 30 m/s in 8 seconds?

4. A car advertisement states that a certain car can accelerate from rest to 70 km/h in 7 seconds. Find the car’s average acceleration.

Acceleration can also be shown graphically. This type of graph is a velocity - time graph.

Positive Acc. – positive # with a positive slope on a velocity-time graph.

Negative Acc. – negative # with a negative slope on a velocity-time graph.
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Analyze a graph that shows speed and time.

a)  Where is the car stopped?  _____
b) Where is the car accelerating? _________
c) Where is the car decelerating (slowing down)? ______
d) Where is the car moving at a constant velocity?  _______
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Section 3:
A *force is a push or a pull that one body applies to another.

· Sometimes the effect of a force is obvious, as when a moving car crashes into a stationary object, such as a tree.  Other forces are not as noticeable.  Can you feel the force the floor exerts on your feet?

*Friction – a _________________ that opposes motion between two surfaces that are in contact.

Types of Friction:

*Static Friction – the force that ____________________ the initiation of sliding motion between two surfaces that are in contact and at rest.

*Kinetic (Sliding) Friction – the force that opposes the movement of two surfaces that are in contact and are moving over each other.

*Rolling friction – friction between a rolling object and the surface it ___________________ on.
Forces do not always mean a change in velocity.  
Example: tug-of-war with another person.  You pull in the opposite direction from the other person.  If both persons, 
have the same force, the forces are considered ____________________. 

*Balanced forces are forces that are __________________ in size and ____________________ in direction.  What happens if two or more people are against you and start to pull you closer to them?  This is called a net force.  
A *net force is an ____________________ force which allows for a change in velocity.
To calculate the amount of force an object can exert or does exert, you multiply the mass of the 
object in kg times the acceleration of the object in m/s2.  This is measured in _______________.  

· F
=
m
x
a

*Inertia - is the tendency of an object to resist any change in motion.

· Objects with greater mass have greater inertia. 

· *Newton’s First Law of Motion states that an object moving at a constant velocity keeps moving at that velocity unless a net force acts on it; an object at rest will stay at rest unless a net force acts on it.

· This is also known as The Law of Inertia.

Auto Crashes:
· A passenger not wearing a seat belt keeps moving forward at the car’s speed even after the car stops.

· A passenger wearing a seat belt slows down as the car slows down and stops.
