Force and Motion Vocabulary Packet

Investigation 1 Here to There
Everything has to be someplace.  In physics we refer to the place where something is as its position.  You have a position, and your notebook has a position.  The symbol used in physics to indicate the position is the lowercase letter x. 
In physics an object’s starting position is called its initial position (xi).  Its ending position is called its final position (xf).

The distance an object traveled is another important piece of information about movement.  Distance can be measured in standard metric units, like meters, centimeters, kilometers, and so on.  Distance is how far a moving object went.

Reference point – the point on an object used to determine its position and change of position.
The Greek letter delta is written as a triangle (∆).  Delta is a symbol used in physics.  Delta means change.   We know that movement is change of position.  Delta is change; x is position.  Change of position is represented by ∆x.  Distance is how far something moved, or the amount of change of position.  Distance is represented by a lowercase d.  

∆x = change of position

d = distance

Distance is how far something travels, or the amount of change of position.

Investigation 1 part 2
Factors that can change in experiments are called variables.  When graphing variables, the independent variable goes on the x-axis; the dependent variable goes on the y-axis.  

Investigation 2 Speed

Speed is the distance an object travels in a unit of time.  The symbol for speed is a lowercase v.  We used the words fast and slow to describe an object’s speed.  If an object moves a long distance in a unit of time, we say it is going fast.  If it moves a short distance in a unit of time, we say it is going slow.  The units of speed are distance per unit time, such as kilometers per hour or meters per second.  
An object’s speed is related to time.  A time interval is how long it takes for something to happen.  The amount of time it takes for an object to go a certain distance determines its speed.

Investigation 2 Part 3
Average speed is total distance divided by the total time needed to travel the distance.

Investigation 3 Comparing Speeds
Slope of a distance –versus-time graph represents the speed of movement.

Graphs can help you compare the speeds of two objects.  The comparison can also be used to predict when two objects going at different speeds will meet, and how much head start one object will need for a photo finish

The graph line can be used to determine how far an object has gone after a period of time, or

how long it will take to travel a given distance.
 Investigation 4 Representing Motion

Columns in data table are:

1. Leg

2. ∆t – the time interval for the leg.

3. ∆x – displacement.  The change of position during a leg.  The displacement can be positive or negative.
4. t – the elapsed time from the start of the trip to the end of each leg

5. x - the position at the end of each leg

6. d – The distance traveled on the road for the entire trip

Investigation 5 Acceleration
When physicists think about how fast an object moves, they study how far it moves in a length of time (speed) and the direction it travels.  Speed and direction considered together is velocity.
Velocity is calculated in much the same way we calculate speed, except instead of distance divided by time interval, velocity is change of position divided by time interval.  
​​
The equation for calculating velocity is v = ∆x/∆t.
∆x is displacement (xf –xi).  We know from the investigation that ∆x can be positive or negative, depending on the direction of travel.  Travel toward a destination is positive displacement; travel back toward the starting position is negative displacement.  The displacement at the end of a long walk can be zero for this reason. 
From this point on, rate of travel will be calculated and reported as a velocity, even when all the motion is in the positive direction.
When something is changing velocity we say it is accelerating.  Acceleration is a change of velocity per unit time.  It is represented by a lowercase letter a.  The unit of acceleration is change of position per unit of time per unit of time, such as meters/second/second. Acceleration can be positive or negative.
Investigation 6 Force
Motion Review 
Motion is change of position

Distance is the amount of change of position

Velocity is an object’s change of position per unit of time.

Acceleration is the rate at which velocity changes in a unit of time. 
When you push on an object, you are exerting a force on that object.  When you pushed a shoe, book or door with your pusher, you were using the pusher to exert a force on the object.

A force is an interaction.  There is not such thing as a push without something to push on.   Thus, a force can happen only when one object pushes on another object.  A force is a pushing interaction between two objects.  

The unit of force in the metric system is the Newton.  The symbol for Newton is an uppercase N.

 Investigation 6 Part 2
· A force is a push or a pull.  Pushes and pulls are interactions between objects.  The Newton (N) is the unit of force used in the metric system. 

· Forces acting in the same direction add together; forces acting in opposite directions subtract.

· If the force exerted on one side of an object is greater that the force exerted on the other side of an object, the object will move toward the smaller force.

· If equal forces are exerted on an object in opposite directions, the object’s motion will not change. 
Investigation 6 Part 3
The force resisting motion is called friction.
If two opposing forces act on an object, the difference between the strength of the two forces is the net force.

If F1 and F2 are equal, the net force is zero, and the cart will not move.

The sum of the forces acting on an object is the net force.  If the net force is positive, the object moves to the right.   If the net force is negative, the object moves to the left.  If the net force is zero, no change of motion results.
Investigation 7 Gravity

The force of gravity is one of the four fundamental forces in the universe.  The force of gravity is an interaction between two masses.  When we talk about gravity on Earth, one of the interacting masses is always Earth itself.  The other mass can be anything.  
When a ball falls, the force of gravity acts between Earth and the ball.  Earth attracts the ball, and the ball attracts Earth. 
The strength of the force of attraction depends on the masses of the interacting objects.  Earth’s mass is huge and constant, so the strength of the force pulling objects toward each other depends completely on the mass of the object interacting with Earth.  Massive objects are pulled to Earth with a lot of force; objects with little mass are pulled to Earth with a little bit of force.

Gravity is a force.  The force of gravity is always acting on every mass on (or near) Earth.  The force of gravity pulls masses toward each other.  A net force acting on an object causes that object to accelerate as long as the force is applied.  Object moves toward the center of Earth if no other force opposes the force of gravity.  When gravity exerts the only force on an object, we call the resulting action falling.

Free Fall Summary

· Gravity is the force that makes things fall toward Earth.

· Because the force is applied all the time, any object that is not retarded by another force will accelerate toward Earth.  This is called free fall.

· All objects fall with the same acceleration when they are in free fall.  This is called the acceleration due to gravity.
· Objects like cotton balls and feather don’t fall as fast as rocks and shoes because they are slowed by air resistance.  Air resistance is like friction, it acts to resist motion.  The force of air resistance acts in the direction opposite to the force of gravity.  The net force pulling the cotton ball toward Earth is less than the force of gravity, so it takes longer to fall than an object in free fall
Investigation 7 Part 2

The acceleration you determined fro the falling raft is the same acceleration of all falling objects.  Ten meters per second squared is known as the acceleration due to gravity.  All objects on Earth accelerate at 10 m/s2 when they are in free fall.

Accelerating objects change velocity all the time.  If we know the acceleration of an object, we can calculate its velocity at any time by using new equation.

Equation for calculating velocity when acceleration and time are known.   v = a x t  

Equation for calculation distance when acceleration and time are known. d = a x t2 / 2
Investigation 7 Part 3

Galileo Galilei lived in Italy 400 years ago.  He was trained in mathematics as a boy and took up an interest in science as a young man.  Many people consider Galileo to be the father of modern science because he asked questions and then did experiments to find answers.

Galileo made a great mathematical discovery about acceleration.  When he measured the distance traveled by an object after a unit of time, he found that it traveled three times farther during the second unit of time, five times farther during the third unit of time, and so on.  This odd-number sequence allowed him to predict how far an accelerating object would travel after any number of units of time.  

Furthermore, Galileo discovered that the same odd-number sequence applied to objects accelerating slowly or objects accelerating rapidly.  All objects moving with constant acceleration obeyed the odd-number rule.
As Galileo rolled balls down steeper and steeper sloped, the acceleration became greater and greater.  This fact allowed Galileo to think about a ramp that was so steep that it was actually straight up and down.  A ball rolling down such a ramp would be in free fall.  Galileo used mathematics to figure out the acceleration of a free-falling object.  We know now that the acceleration of objects in free fall is 10 m/s2.   We call this acceleration due to gravity.

Investigation 8 Momentum

When a dot car came to a stop, when it hit a pillow wall, its velocity dropped to zero.

A net force is required to change an object’s motion, to increase or decrease its velocity. 
As an equation, 

F= m x a = m x ∆v/∆t.

When two objects are traveling at the same velocity, the more massive one requires more force to bring it to rest in a time interval.

When two identical objects are moving at different velocities, the faster – moving object requires more force to bring it to rest in a time interval.  

An object in motion, like a parade float, has momentum.  Momentum can be calculated by multiplying an object’s mass times its velocity.  The symbol for momentum is a lowercase p.

The momentum equation is, p = m x v.
Furthermore, Galileo discovered that the same odd-number sequence applied to objects accelerating slowly or objects accelerating rapidly.  All objects moving with constant acceleration obeyed the odd-number rule.

As Galileo rolled balls down steeper and steeper sloped, the acceleration became greater and greater.  This fact allowed Galileo to think about a ramp that was so steep that it was actually straight up and down.  A ball rolling down such a ramp would be in free fall.  Galileo used mathematics to figure out the acceleration of a free-falling object.  We know now that the acceleration of objects in free fall is 10 m/s2.   We call this acceleration due to gravity.

Investigation 8 Momentum

When a dot car came to a stop, when it hit a pillow wall, its velocity dropped to zero.

A net force is required to change an object’s motion, to increase or decrease its velocity. 
As an equation, 

F= m x a = m x ∆v/∆t.

When two objects are traveling at the same velocity, the more massive one requires more force to bring it to rest in a time interval.

When two identical objects are moving at different velocities, the faster – moving object requires more force to bring it to rest in a time interval.  

An object in motion, like a parade float, has momentum.  Momentum can be calculated by multiplying an object’s mass times its velocity.  The symbol for momentum is a lowercase p.

The momentum equation is, p = m x v.

