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Unit 6 – Motion Note Packet
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What is Motion?
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Motion is an object’s _change in position____ relative to a reference point. 
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Reference Point- Stationary object
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Distance and Displacement
To describe the motion of an object you must know _how far it moves____________.
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Distance- the actual path an object takes.

Displacement - the change in position 
· straight line
· particular direction
Examples:
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Solve…

- What is the distance from the house to the school?________

- What is the displacement from the house to the school?_______
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Speed and Velocity

[image: image15.jpg]Table 2
Data for a Bicycle
with Constant Speed

Figure 11

L) When you ride your
bike straight ahead at
constant speed, you
are not accelerating,

Time (s) Speed (m/s)

because neither your [¢] 13.00 |
velocity nor your direc- 1 13.00
tion changes. 2 13.00

3 13.00

4 13.00

= 40 & 40
B 2
s 30 E 30
£ 20 Z 20
= S e
% 10 S 10
B o 2 o
0 1 2 3 0 1 2 3

Time (s) Time (s)




Speed describes how _fast___ an object moves. 

To determine speed you need to know:

1. Distance
2. Time
[image: image16.jpg]


Velocity is how fast an object moves _and the direction_______ it moves in.

When an object’s speed and direction do not change it has a _constant velocity_
Most objects don’t move with a constant velocity. We can measure object’s _average velocity

velocity = distance




      
      time
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Graphing Velocity

Graphing velocity can help us understand the relationship between time and distance.
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   Time is always placed on the x axis and distance is placed on the y axis! 
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If something is moving at a_steady speed___it means we expect a constant increase in distance over time.

Time is increasing to the right, and distance is increasing steadily with time. It moves at a steady speed. 
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If something is not moving, a _horizontal line____________ is created. 
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Both the lines show that each object moved the same distance, but the steeper line got there before the other one. 


A _steeper slope_________________ indicates a higher speed. 
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When an object’s _velocity________ increases, the slope of the line increases. 
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What is occurring in this graph? Write a short story that this graph could represent….
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Calculating Velocity
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To calculate the average velocity of an object we need to know the distance it traveled and the time it took. 


velocity = distance

v = d

      
      time

      t

1. If you have 2 hours to get to a concert that is 110 miles away, what average speed must you maintain?

	G
	U
	E
	S
	S

	
	
	
	
	


2. You REALLY need to go NOW!  A sign tells you the nearest rest stop is 150 miles away.  Your speed is 60 miles/hr.  If you waited, how long would it take you to get there?

	G
	U
	E
	S
	S

	
	
	
	
	


3. How far will migrating geese fly if they stay in the air for 3 hours and have an average speed of 30 miles/hr?
	G
	U
	E
	S
	S

	
	
	
	
	


We can also determine the velocity of an object based on its distance-time graph. The slope of the line equals the velocity of the object. 
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What is Acceleration?
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Acceleration is the rate at which an object changes _velocity_______.
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What are a few examples of examples of acceleration?
Why are you constantly accelerating even when you are standing perfectly still?
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Calculating Acceleration
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To find the acceleration of an object moving in a straight line, you need to measure the objects velocity at different times.

1. If a car starts from rest, and reaches a speed of 100 km/hr in 10 seconds, what is the acceleration?

	G
	U
	E
	S
	S

	
	
	
	
	


2. What is the acceleration when a car slows down from 100 km/hr to 60 km/hr in 5 seconds?

	G
	U
	E
	S
	S

	
	
	
	
	


3.  What is the acceleration of a dragster that reaches a speed of 200 miles/hr in 4 seconds?

	G
	U
	E
	S
	S

	
	
	
	
	


[image: image36.png]If it takes @
projectile 4 seconds
10 rise o its peak, then
Tt will take a total of B seconds
t0 move through the air from start
to finish.

tom=2xt,,




Graphing Acceleration
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The same object accelerating will look different on 
distance – time  graphs and   
velocity – time graphs.  

What does acceleration look like on a distance –time graph?
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What does acceleration look like on a velocity – time graph?
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An object with a constant velocity creates a _horizontal line_____________ on a velocity – time (v-t) graph.

[image: image40.wmf]
An object with a constant acceleration creates a _straight line___________ with a positive (upward) _slope___ on a v-t graph.
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What is occurring in this graph?
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Acceleration due to Gravity


If gravity is the only force on an object, the object is in _free fall____. 

Objects in free fall accelerate. How can you tell this from the diagram?

The acceleration due to gravity (g) on earth is 9.8 m/s2 in the absence of air resistance. 

 
When the force of _air resistance_______ equals the force of gravity, the object reaches terminal velocity and stops accelerating. 

1. Tim is standing at the edge of a cliff and decides to drop a rock.  The rock hits the ground 3.5 seconds after he drops it.  What was the speed of the rock just before it hit the ground?

	G
	U
	E
	S
	S

	
	
	
	
	


2. Look!  What a pretty bird sitting overhead.  Uh Oh!  It just “unloaded” and you notice it takes about 2 seconds for the product to fall and hit your friend on the shoulder.  What speed was the bird’s deposit going just before impact?

	G
	U
	E
	S
	S

	
	
	
	
	


3. Wyle E. Coyote loses his balance and falls off a cliff.  (What a surprise!)  He hits the ground 7 seconds later.  How tall is the cliff he fell from?

	G
	U
	E
	S
	S

	
	
	
	
	


Vectors

A vector is a quantity that has both a magnitude and direction.


EX:

Arrows can be used to create a vector diagram that represents an object’s _motion______. 

What can you determine from a vector diagram?

1. Direction

2. Magnitude

If there is more than one force acting on an object, a _resultant________ vector is created. 

You try:


If the forces are at an angle to each other, use the _ parallelogram ____________  rule to find the resultant. 


Resultant vector

You can also use this rule to _resolve____________ (break down) vectors. 


Projectile Motion 

A projectile is an object that is shot, _launched___, or thrown. 

Projectiles create a curved path composed of two components:

1. Horizontal motion

2. Vertical motion

These two components happen independently of each other. This means the downwards motion and horizontal motion do not effect each other.


EX: 


What is happening to the velocity vectors horizontally and vertically?


Because the horizontal motion and vertical motion happen independently, they must be calculated separately.


Math Vocabulary:





Scalar – Measure quantity


Vector – Measure quantity with direction





The motion of an object must be observed relative to another object that stays in place.








Acceleration occurs when an object:


Increases in velocity ( + )


Decreases in velocity (-)


Changes direction
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