Chapter 15

Forces and Motion
Lesson 1:  What happens when forces act on objects? (pgs. 423-427)

-Some forces act only if objects touch, others can act at a distance.  

-More than one force usually acts on an object.

-Friction resists the motion of two surfaces past each other. 

-A Force is a push or pull on an object.  It has both size and direction.  

-Forces are acted in units called newtons (N).

*To measure force you should use a spring scale.  

-Using a spring scale, you attach an object to one end of the scale and hold up the other end.  A spring inside stretches to show the force needed to support the object.  

-There are many forces acting on objects at all time.  Gravity is constantly acting on objects, as well as the wind.  

-The combination of all of the forces acting on an object determines the effect of the forces.  

-Forces can act in the same direction or in opposite directions.  

-For instance, if you are playing tug of war, and side A is pulling at a force of 10 N and side B is pulling at a force of 20 N.  The net force being pulled toward side B is 10 N. (N = Newtons).  Therefore, the forces are unbalanced.  When there are unbalanced forces, it will cause an object at rest to move.  

-If the forces are balanced, an object will not move.  

-Friction is the force that resists the movement of one surface past another.  

-The rougher the surface, the greater the friction.  

-There are three different types of friction…

-Rolling Friction-Resists the motion of a rolling object.

-Sliding Friction-Resists the motion of a sliding object.

-Static Friction- Resists the motion of an object just as it begins to move. 

*Ms. Milligan is trying to push a box across a floor.  What type of friction is making it difficult to start moving the box? –Static Friction

*Four students roll basketballs across four surfaces with the same amount of force.  Which ball will most likely travel the farthest?

-Grass, tile floor, sandy path, or carpet?

Tile floor because it is the smoothest and will have the least amount of friction.  

-Friction can be helpful and harmful.  It is helpful because if you were walking across a room, it would be like walking on ice.  You depend on friction between your feet and the floor to keep you from slipping.  Friction can be harmful because when objects rub together they create heat.  If a car is not well oiled, there will be greater friction on the engine and the engine will run less efficiently and overheat.   

*Compare how balanced and unbalanced forces act on an object at rest.   –

If a game of tug or war is being played and one side is pulling at a force of 10N and the opposing side is pulling at a force of 10N the forces will be balanced and the rope will not move.  If one side is pulling at a force of 10N and the opposing side is pulling at a force of 15N, the forces are unbalanced and the rope will move.  

LESSON 2:  HOW DOES GRAVITY AFFECT OBJECTS? (Pgs. 428-431)

Gravitational force is the force of attraction between any object and every other object in the universe.  

All objects exert a gravitational pull on all other objects.  Gravitational force affects objects on Earth as well as stars, planets, and all other objects in the universe.  

-Earth’s gravity pulls all objects on Earth toward Earth’s center.  

-Gravitational force holds water in the oceans and holds the air near Earth.  It affects the way plants grow and the way your bones develop.  

-The greater the mass of an object the greater the gravitational force.  

-Also, the closer you are to Earth’s center the greater the gravitational force.  

*Earth’s gravitational force will have the greatest affect on…

A.  160 pound person on top of Mt. Everest

B.  160 pound person walking on the Moon.

C.  160 pound person standing at sea level.

D. 160 pound person in an airplane.  

The greater the mass of an object the stronger the gravitational pull.  You don’t feel the gravitational force of all objects because Earth has the greatest mass, so you feel Earth’s gravitational pull.  

*Why can you feel and see the effect of Earth’s gravitational pull on you, but you cannot feel or see the effect of your teacher’s gravitational pull on you?

-The force of gravity depends on the masses of the two objects.  You don’t feel the gravitational attraction of your teacher because both you and your teacher have a low mass.   Earth however has a much larger mass, so its gravitational pull is much greater. 
*What causes the change in daily tides?

-The moon’s gravitational pull on the earth.  

*What force keeps the Moon from shooting straight out into outer space?

-Because of Earth’s gravitational pull on the Moon.  

-Gravitational pull depends on the mass of an object as well as your location to that object. 

-If there is a high tide on one side of Earth, there will be a high tide on the opposite side of earth.  HOORAY!

LESSON 3:  HOW CAN YOU DESCRIBE MOTION?  (PGS. 432-435)

-Motion depends on frame of reference from which the motion is viewed.  Speed, velocity, and acceleration are used to describe motion.  

-The way you describe a motion depends on your frame of reference.  A frame of reference is the object an observer uses to detect motion.  

-Example of frame of reference:  

You are travelling in a car at 60M.P.H. and a fly lands on your shoulder.  The frame of reference from the rider in the car would be that the fly is not in motion.  To an observer outside of the car watching it drive by, the fly would be moving.  

Circular Motion- takes place around a central motion.  (Example:  A Ferris Wheel)

Straight Line Motion- Movement in a straight line.  (Example:  A bike’s wheel’s are using circular motion to cause a straight line motion for the bike)

Vibrational Motion- a rapid back and forth movement.  This is typically hard to see.  (Example:  Strumming guitar strings to make the sound).  

(FORMULAS ON THE BOARD)

Speed is a measure of how fast an object is moving.  

Velocity – is the speed of an object in a particular direction. 
Velocity along a curved path constantly changes even if the speed of the object is constant.  The velocity changes because the direction of the object is always changing.  

Acceleration- is the rate at which velocity changes.  

Acceleration could be an object speeding up, slowing down, or when an object changes direction.  

*What is the difference between speed and velocity?

-velocity is the speed of an object in a particular distance.    
​​(write time/speed graph on board)
This is a speed/time graph.  What is happening between 3 seconds and 7 seconds?

-There was a change in acceleration.

Lesson 4:  What are the laws of motion? (Pgs. 436-441)

-A force is needed to change an object’s motion.  An object accelerates in response to an unbalanced force.  A force on an object causes an equal but opposite reaction force.  

-In 1686 Isaac Newton established three laws of motion in his book Principia.  

-Newton’s First Law of Motion states that an object at rest remains at rest, and an object in motion remains in motion at constant speed and in a straight line, unless acted on by an unbalanced force.  

-The first part of this law is not surprising.  An object will not move unless something forces it to move.  

-The second part of this law states that an object in motion will stay in motion unless an unbalanced force acts on it.  Those unbalanced forces are friction and gravity.  

Newton’s first law of motion is also called the law of inertia.  

Inertia is the tendency of an object to remain at rest or in constant motion unless a force acts on it.  

(Example of inertia:  Because ice has little friction, inertia allows an ice skater to glide long distances)

*What causes a rock sitting on the ground to remain in the same place unless a force acts on it?  

-Inertia-

Newton’s first law of motion states that unbalanced forces cause a change in motion, but how does the motion change?  Well my good friends, that is explained in his 2nd law of motion.

Newton’s Second Law of Motion:  The acceleration of an object depends on the mass of the object and the size of the net force applied.  

*According to Newton’s Second Law of Motion, which object will have the greatest acceleration if all are thrown with the same amount of force?

Baseball, Ping-Pong Ball, Tennis Ball, or Bowling Ball?

If I have a 100 lb Black Lab in a red wagon and a 3 ½ lb. Morkie in a red wagon and I apply the same force in pushing them (5N).  The lighter wagon (The Morkie) will go further. 

-Not all forces cause a change in motion. Only UNBALANCED forces cause an object to accelerate.  

*You can expect to see no movement if…

There is a 3N force pulling to the left and 3N to the right.  

(These forces are balanced, therefore the object will not move)

Newton’s 3rd Law of Motion:  When a force is applied to an object, the object exerts an equal force in the opposite direction.  

*A baseball player hits the ball with his bat.  What is true about the force of the baseball hitting the bat?

-The baseball hits the bat with an opposite but equal force.  

The 3rd law is also called the law of action and reaction.  

For every action, there is an equal and opposite reaction.  
(Example: When you pull on a doorknob to open a door, you feel a force working against you.  Your pull on the doorknob is the action force, and the doorknob’s pull in the opposite direction is the reaction force)

Momentum- can be used to find the force needed  to stop a moving object.  

Momentum can be used to find the force need to stop a moving object.  An object’s momentum depends on its mass and velocity. 

-The more momentum an object has, the harder it is to stop the object.  
