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Mr. Rosener

Section 1:  Forces

Key Concepts
· How do forces affect the motion of an object?

· What are the four main types of friction?

· How do gravity and air resistance affect a falling object?

· In what direction does Earth’s gravity act?

· Why does a projectile follow a curved path?

What Is a Force?
· A force can cause a resting object to _________, or it can accelerate a moving object by changing the object’s speed or direction.

· A __________ or a ___________
Measuring Force
	The downward force arrows represent the weight (a type of force) on the scales. The dial indicator gives a visual measure of the weight.

You can use an _________ to represent the direction and strength of a force.

The direction of the arrow represents the direction of the force.

The length of the arrow represents the strength, or magnitude, of

the force.
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Units of Force
· Force is measured in ______________ (N)

· One ______________ is the force that causes a 1-kilogram mass to accelerate at a rate of 1 meter per second each second (1 m/s2).
Combining Forces
· Forces in the same direction ___________ together.

· Forces in opposite directions ___________ from one another.
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Balanced Forces
When the forces on an object are balanced, the net force is zero and there is _____________ in the object’s motion.
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Unbalanced Forces
· When an unbalanced force acts on an object, the object ________________.

· Often, the forces on an object are unbalanced.

· An unbalanced force is a force that results when the net force acting on an object is not equal to __________.

Friction
· Friction, a force that ____________ the motion of objects that ___________ as they move past each other

· There are four main types of friction: static friction, sliding friction, rolling friction, and fluid friction.
Static Friction
· is the friction force that acts on objects that are ____ moving.

· Static friction always acts in the direction ____________ to that of the applied force.

· You experience static friction every time you take a step. As you push off with each step, static friction between the ground and your shoe keeps your shoe from sliding.
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Rolling Friction
	The friction force that acts on ___________ objects.

For a given set of materials, the force of rolling friction is about 100 to 1000 times ____ than the force of static or sliding friction.
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Fluid Friction
· Force that _________ the motion of an object through a fluid.

· Water and a mixture of gases such as air are known as fluids.

· You feel fluid friction when stirring thick cake batter.

· Fluid friction acting on an object moving through the air is known as ________________________.

· At _____________ speeds, air resistance can become a significant force.

Gravity
	· A force that acts between any two ___________.

· Gravity is an __________ force, that is, it pulls objects together.

· gravity does not require objects to be in ________ for it to act on them

· Earth’s gravity acts downward toward the ____________ of Earth.

· an upward force usually _____________ the downward force of gravity
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Falling Objects
	· Gravity causes objects to accelerate ____________, whereas air resistance acts in the direction ______________ to the motion and reduces acceleration.

· ____________________ is the constant velocity of a falling object when the force of air resistance equals the force of gravity.
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Projectile Motion
	· When you throw a ball forward, you’ll notice that it actually follows a curved path.

· ________________, the motion of a falling object (projectile) after it is given an initial forward velocity.

· Air resistance and gravity are the only __________ acting on a projectile.

· The ___________of an initial forward velocity and the downward vertical force of gravity causes the ball to follow a curved path.
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Section 2:  Newton’s First and Second Laws of Motion
Key Concepts

· How does Newton’s first law relate change in motion to a zero net force?

· How does Newton’s second law relate force, mass, and acceleration?

· How are weight and mass related?

Aristotle, Galileo, and Newton

· Aristotle incorrectly proposed that __________ is required to keep an object moving at constant speed.

· Galileo concluded that moving objects not subjected to friction or any other force would continue to move _________________.

Newton

· 1665

· Trinity College in Cambridge, England

· He published a book entitled Principia.
Newton’s First Law of Motion

· According to Newton’s first law of motion, the state of motion of an object does not change as long as the net force acting on the object is __________.

· Unless an unbalanced force acts, an object at __________ remains at ________, and an object in _________ remains in ___________ with the same speed and direction.

· Newton’s first law of motion is sometimes called the ________________________.

· Inertia is the tendency of an object to _________ a change in its motion.

An object at ______ tends to remain at _______, and an object in _________ tends to remain in __________ with the same direction and speed.

Newton’s Second Law of Motion
· How do unbalanced forces affect the motion of an object?

· An unbalanced force causes an object’s velocity to change (______________).

· The acceleration is directly proportional to the _________ acting on it.

· Newton also learned that the acceleration of an object depends upon its ___________
· Mass is a measure of the __________ of an object and depends on the amount of _________ the object contains.

According to Newton’s second law of motion, the ___________ of an object is equal to the ________ acting on it divided by the object’s _____________.

FORMULA:
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A boy pushes forward a cart of groceries with a total mass of 40.0 kg. What is the acceleration of the cart if the net force on the cart is 60.0 N?

What is the upward acceleration of a helicopter with a mass of 5000 kg if a force of 10,000 N acts on it in an upward direction?

An automobile with a mass of 1200 kg accelerates at a rate of 3.0 m/s2 in the forward direction. What is the net force acting on the automobile? (Hint: Solve the acceleration formula for force.)

A 25-N force accelerates a boy in a wheelchair at 0.5 m/s2 What is the mass of the boy and the wheelchair? (Hint: Solve Newton’s second law for mass.)

Weight and Mass
· Weight is the force of __________ acting on an object.

Formula:

· Weight = 
Mass is a measure of the _________ of an object; weight is a measure of the force of __________ acting on an object.
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Section 3:  Newton’s Third Law of Motion and Momentum

Key Concepts
· What is Newton’s third law of motion?

· What is needed for an object to have a large momentum?

· How is momentum conserved?

Newton’s Third Law
· A force cannot exist ______. Forces always exist in _______.

· According to Newton’s third law of motion, whenever one object exerts a force on a second object, the second object exerts an _______ and _________ force on the first object.

· Action and Reaction Forces: These two forces are _________ in size and ____________ in direction.

	 Action-Reaction Forces and  

 Motion

· The action force causes the water to move in the direction of the action force. 
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· However, the water also exerts its equal and opposite reaction force on the swimmer. 

· The reaction force acts on the swimmer and pushes her forward through the water.
· Action-Reaction Forces Do Not ______________
· The reason is that the action and reaction forces do not act on the same object.

· The action force acts on the water, and the reaction force acts on the swimmer

Momentum
· the product of an object’s __________ and its ___________.  An object with large momentum is hard to stop.

· An object has a large momentum if the product of its mass and velocity is ______________.

· The momentum for any object at rest is ____________.

· Momentum Formula

· Momentum = 

· units of kilogram-meters per second or _____________
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Which has more momentum, a 0.046-kilogram golf ball with a speed of 60.0 meters per second, or a 7.0-kilogram bowling ball with a speed of 6.0 meters per second?

Conservation of Momentum
· ____________ obey the law of conservation of momentum.

· Law of conservation of momentum, if no net force acts on a system, then the total ___________ of the system does not ____________.

· In a closed system, the _________ of momentum of one object equals the __________ in momentum of another object— momentum is _____________.
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Section 4:  Universal Forces
Key Concepts
· What force can attract and repel?

· What force holds the nucleus together?

· What is Newton’s law of universal gravitation?

_____________ different forces exist throughout the universe.

These forces are known as universal forces.

The four universal forces are the electromagnetic, strong nuclear, weak nuclear, and gravitational

Electromagnetic Forces
· Electromagnetic force is associated with _______ particles. 

· Electric force and magnetic force are the only forces that can both _____________ and ____________.

· Electric Forces: act between __________ objects or particles such as electrons and protons.

· Magnetic Forces: act on certain ___________, on the poles of __________, and on moving charges.

Nuclear Forces
Two forces, the _________ nuclear force and the _______ nuclear force, act within the nucleus to hold it together.
    Strong Nuclear Force
· A powerful force of attraction that acts only on the __________________ in the nucleus, holding them together.

· Although this force acts over only extremely _________ distances, it is ____________ stronger than the electric force of repulsion at these distances.

   Weak Nuclear Force
· An attractive force that acts only over a __________ range.

· Responsible for _______________ decay of an atom

Gravitational Force
· an attractive force that acts between any two ____________.

· Newton’s law of universal gravitation states that every object in the universe ______________ every other object.

· Earth exerts a force on an apple, and the apple exerts an equal force on Earth.
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Gravity Acts Over Large Distances
· The gravitational force between two objects is proportional to their masses and ___________ rapidly as the _____________ between the masses increases.

· Gravity is the _____________ universal force, but it is the most effective force over long distances.

The Earth, Moon, and Tides
	· Earth’s gravitational attraction keeps the moon in a nearly ____________ orbit around Earth.

· _____________ force is a center-directed force that continuously changes the direction of an object to make it move in a circle.

· The gravitational pull from the moon produces two __________ in Earth’s oceans. (The __________)
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The yellow ball is a projectile, following a curved path. The two balls fall with the


same acceleration and strike the ground at the same time.





Although their masses


are different, the blue and green


balls fall at the same rate.





Gravitational force depends upon mass and distance. A Two masses, X and Y, attract each other. B The larger mass of X results in a larger gravitational force. C Increasing the distance between the masses significantly


reduces the gravitational force.





Gravitational force of attraction of mass Y by mass X





Gravitational force of attraction of mass X by mass Y





Astronaut on Moon


Mass = 88.0 kg; Weight = 141 N





Astronaut on Earth


Mass = 88.0 kg; Weight = 863 N
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