Lesson Title Newton’s Second law of Motion 
Lesson Date/s Mon. October 4, 2010

	students will know 


	Objectives 

What is Newton’s Second Law of Motion?
	Homework / Extended Work



	students will be able to 
	· Describe Newton’s 2nd Law equation

· Explain how force and mass are related
	Study for Methods of Science Vocabulary Quiz


Class Period Agenda


· Do Now;  Do fill in the blank activity on back of Lesson 2 guided notes outline
· Lesson 3 Guided Notes
· (If time permits) Science Notebook- Vocabulary for Newton’s 2nd Law of Motion, circular motion and centripetal force
	Key Concepts, Events,

Vocabulary, Symbols…
	Ideas to activate/build 

Prior Knowledge?
	Activity to enhance/demonstrate student understanding?

Guided notes, science notebook vocabulary

	· Newton’s 2nd Law of Motion, circular motion and centripetal force
	Visual examples

Student experiences
	


	Materials to be used during lesson

Lesson 3 Guided notes
	Materials needed for home- or extended work


END OF LESSON NOTES

	Student concerns 
	Need to review
	Next lesson notes


Name: _____________________________________ Date: _________________ Class: ____________

Chapter 3:  Newton’s Second Law (pp.57-63)

[image: image1.png]Lesson Outline LESSON 3

Newton'’s Second Law

A. How do forces change motion?
1. Forces change an object’s motion by changingits ____ its
, or both.
2.0nly____ forces can change the velocity of an object.
3. You know unbalanced forces are acting on an object that is at rest when the object
starts
4. Unbalanced forces changethe _________ of a moving object.
a. If a net force acts on a moving object in the direction that the object is moving,
theobjectwill
b. If a net force acts on a moving object in the direction that is opposite to the
direction that the object moves, the object
c. Another way unbalanced forces can change the velocity of a moving object is to

changethe____ of the object’s motion.

w

The force of gravity acts on a ball that is thrown by changing the direction of the
ball, pullingit |

6. Another name for change in velocity over time is

7. Unbalanced forces can make an object accelerate by changing the object’s

, or both.

B. Newton’s Second Law of Motion

1. According to , the acceleration of an object is equal to
the net force acting on the object divided by the object’s mass.

2. The direction of acceleration is the same as the direction of
the
3. The units for Newton’s second law are SI units—force is measured in

; massismeasuredin

acceleration is measured in .

4. One newton is the same as one .




[image: image2.png]C. Circular Motion

1.

2.

»

7.

is any motion in which an object is moving in a
curved path.

causes objects to tend to move along a straight path.
In circular motion, a force that acts perpendicular to the direction of motion
toward the center of the circle is called a(n)

An object that is moving in a curve acceleratesinthe _____ of
the centripetal force.

Any object that circles a larger object is called a(n)

a. Satellites move in a circlebecausea(n) __ acts on them.
b isthecentripetal force that acts on satellites by
continuously changing their direction of motion; this results in
motion.
Barths ____ keeps the Moon in orbit around Earth.
The planets remain in orbit becausethe _____ gravity pulls

on them.




[image: image3.png]Directions: On each line, write the term from the word bank that correctly completes each sentence. Each term is
used only once.

acceleration center centripetal force direction gravity
inertia mass newton speed straight
1. An object’s velocity can be changed by changingits ____ its
, or both.

2. A change in velocity over time is called
3. The increasing speed of a falling object is caused by
4. One kg-m/s? can also be expressed as 1

5. Newton’s second law of motion describes acceleration as force divided

by

6. Because of , an object in circular motion has a tendency to

move away in a(n) line.

7. The force that pulls an object in circular motion and keeps it in circular motion

is




[image: image4.png]Lesson 3: Newton'’s Second Law
A. How do forces change motion?

1

Forces change an object’'s motion by changing its speed, its direction, or both.
2. Only unbalanced forces can change the velocity of an object.

3. You know unbalanced forces are acting on an object that is at rest when the object
starts moving.
4. Unbalanced forces change the velocity of a moving object.

a. If a net force acts on a moving object in the direction that the object is moving,
the object will speed up.

b. If a net force acts on a moving object in the direction that is opposite to the
direction that the object moves, the object slows down.

c. Another way unbalanced forces can change the velocity of a moving object is to
change the direction of the object’s motion.

w

The force of gravity acts on a ball that is thrown by changing the direction of the
ball, pulling it downward.

6. Another name for change in velocity over time is acceleration.

7. Unbalanced forces can make an object accelerate by changing the object’s speed,
direction, or both.

B. Newton’s Second Law of Motion

1. According to Newton's second law of motion, the acceleration of an object is equal
to the net force acting on the object divided by the object’s mass.

2. The direction of acceleration is the same as the direction of the net force.

3. The units for Newton’s second law are SI units—force is measured in newtons; mass
is measured in kilograms; acceleration is measured in meters per second squared.

4. One newton is the same as one kg-m/s’.
C. Circular Motion

1.

cular motion is any motion in which an object is moving in a curved path.
2. Inertia causes objects to tend to move along a straight path.

3. In circular motion, a force that acts perpendicular to the direction of motion
toward the center of the curve is called a(n) centripetal force.

4. An object that is moving in a circle accelerates in the direction of the centripetal
force.




[image: image5.png]5. Any object that circles a larger object is called a(n) satellite.
a. Satellites move in a circle because a(n) centripetal force acts on them.

b. Gravity is the centripetal force that acts on satellites by continuously changing
their direction of motion; this results in circular motion.

6. Earth’s gravitational pull keeps the Moon in orbit around Earth.

7. The planets remain in orbit because the Sun’s gravity pulls on them.




Lesson Title Newton’s Second law of Motion (con’t)
Lesson Date/s Tues. October 5, 2010

	students will know 


	Objectives 

How does the equation a = F/m explain motion?
	Homework / Extended Work



	students will be able to 
	· Apply a = F/m equation
· Describe the forces acting on an object traveling on a curve
	Key Concept Builder Lesson 3 worksheet


Class Period Agenda


· Do Now: Hand out  Key Concept Builder Worksheet- This is for homework.  Also include copy of pp. 61-62
· Nature of Science Vocabulary Quiz
· Science notebook vocabulary- Newton’s 2nd Law of Motion, circular motion and centripetal force
· Math Skills worksheet

	Key Concepts, Events,

Vocabulary, Symbols…
	Ideas to activate/build 

Prior Knowledge?
	Activity to enhance/demonstrate student understanding?

Concept & Math building WS

	a = F/m
	Science notebook vocabulary
	


	Materials to be used during lesson

Science notebook, HW handout, Math skills worksheet, calculators 
	Materials needed for home- or extended work


END OF LESSON NOTES

	Student concerns 
	Need to review
	Next lesson notes


Name: _____________________________________ Date: _________________ Class: ____________

[image: image6.png]Math Skills & LESSON 3

Newton’s Second Law Equation

Newton'’s second law of motion states that the acceleration of an object equals the net force
on the object divided by the object’s mass. This can be shown by the equation below, where
a = acceleration (in m/s?), F = net force (N), and m = mass (in kg).

- F
a=£L
You can rearrange the equation to solve for force or mass.

F=mxa m=E
If a 4.5-kg bowling ball is rolled down the bowling lane with a force of 15 N, what is the
acceleration of the ball?

Step 1 Identify the variable you will solve for and choose the appropriate equation.
You are solving for a, the acceleration.

F

a=1%

Step 2 Substitute the known values to solve the equation.

a=13N
8
a=3.3m/s*
Practice
1. If a 6-kg bowling ball is rolled down 3. A 25-N net force is applied
the bowling lane with a force of 12 N, to a rolling cart and produces an
what is the acceleration of the ball? acceleration of 5 m/s%. What
is the cart’s mass?
2. If a 16-N net force makes an object 4. A 0.5-kg ball accelerated at 50 m/s.
accelerate at 8 m/s?, what is the mass ‘What force was applied?

of the object?





[image: image7.png]Newton’s Second Law

Key Concept What is Newton'’s second law of motion?

Newton’s Second Law Equation
net force (in N)

Acceleration (in m/s?)

mass (in kg)

F
a=m
F=mxa
_F
m=gq

Directions: Use the equation to answer each question.

1. A boy throws a 1-kg rock with a force of 5 N. What is the acceleration of the rock

when he lets go of it?

2. A toy boat accelerates through calm water at 2.5 m/s? powered by a motor exerting

a net force of 5 N. What is the mass of the boat?

3. A net force pushing a 15-kg wagon on a level road results in an acceleration of 2 m/s%.

What is the net force?





Name: _____________________________________ Date: _________________ Class: ____________

Homework (Use pp. 61-62)
[image: image8.png]Key Concept Builder @ | LESSON 3

Newton’s Second Law

Key Concept How does centripetal force affect circular motion?

Directions: The diagram shows a ball on a string being swung around in a circle. Use the diagram to answer
each question.

1.

N

What force keeps the ball moving in a circle?

What is producing this force?

Why is the ball accelerating?

In which direction is it accelerating?

If the ball broke away from the string at the position shown, would it move away
on line A, B, or C?

What causes it to take this path?

After breaking away from the string, what is the main force that would be acting
on the ball?





[image: image9.png]Content Practice B LESSON 3

Newton'’s Second Law

Center of |
the Earth

Directions: This diagram represents two objects above Earth, the center of which is marked with a dot. Object 1
is a satellite orbiting Earth in the direction shown by the arrow. Object 2 is an object headed toward Earth. Use the
diagram to respond to the statement.

1. Add three arrows to the drawing—one showing the direction of the satellite’s
acceleration (label it line A), one showing the path the satellite would take if it
suddenly became free of Earth’s gravitation (label it line B), and a third showing
the direction of object 2's acceleration (label it line C).

Directions: On the line before each question or statement, write the letter of the correct answer.

2. If a force acts on a moving object in the same direction that the object is
moving, what will happen to the object?
A. It will stop.
B. It will speed up.
C. It will slow down.
D. It will continue moving at the same speed.

3. After a baseball leaves the pitcher’s hand, what is the main force acting on it?
A. gravity
B. friction
C. electric force
D. centripetal force

4. Newton’s second law of motion states that force is equal to mass times
A. weight.
B. inertia.
C. velocity.
D. acceleration.





Lesson Title Newton’s Third Law of Motion  
Lesson Date/s Wed. October 6, 2010

	students will know 


	Objectives 

What is Newton’s Third Law of Motion?
	Homework / Extended Work



	students will be able to 
	Describe how action/reaction pairs work
	


Class Period Agenda


· Do Now:  Lesson 3 Vocabulary (from Monday’s handout)
· Lesson 4 outline
· Questions???
	Key Concepts, Events,

Vocabulary, Symbols…
	Ideas to activate/build 

Prior Knowledge?
	Activity to enhance/demonstrate student understanding?

Guided notes

	Newton’s third law of motion, force pair, momentum
	Examples/demonstrations
	


	Materials to be used during lesson

Lesson 4 Outline
	Materials needed for home- or extended work


END OF LESSON NOTES

	Student concerns 
	Need to review
	Next lesson notes


Name: _____________________________________ Date: _________________ Class: ____________

Chapter 3:  Newton’s Third Law (pp.65-71)

[image: image10.png]Lesson Outline LESSON 4

Newton’s Third Law

A. Opposite Forces

1. When an object applies a force on another object, the second object applies a force
ofthesame _____ on the first object.
2. When an object exerts a force on another object, the second object exerts a force
on the firstobjectinthe _____ direction.
B. Newton’s Third Law of Motion

1. Accordingto______, when one object applies a force on a
second object, the second object applies an equal force in the opposite direction on
the first object.

2. Anytimeaperson _____ against a stationary object, the
object exerts an equal and opposite force on the person.

3.Am s the forces that two objects apply to each other.

a. The forces in a force pair are equal in strength andactin
directions. They do not cancel each other out because each acts on a

different
b. For every action force, there is a reaction force that is equal in

- butoppositein______ ofthe
action force.

C. Using Newton'’s Third Law of Motion
1. When you push against an object, the force you apply is called the
- force.
2. Newton'’s third law establishes that the object you push on applies an equal and
opposite______ force against you.
3. According to Newton’s second law of motion, when the reaction force results in

an unbalanced force, thereisa(n) ______ force, and the object
accelerates.

D. Momentum
1. isameasure of how hard it is to stop a moving object.
2. Momentum is the productof anobject’s _____ and

L




[image: image11.png]3. According to Newton’s second law of motion, the force on an object is equal to the

mass of the object multiplied by the acceleration, or the
in the object’s velocity.

4. Because momentum is the product of mass and velocity, the force on an object
equalsitschangein
E. Conservation of Momentum
1. In any collision, one object transfers ________ to another object.

2. Accordingtothe | the total momentum of a group of
objects remains the same unless outside forces act on the objects.

3. One outside forceis _ which decreases the velocities of
billiard balls and most other moving objects, and they lose momentum.

4. Inam)______ collision, the colliding objects bounce off each
other.

S5.Ima(n) _______ collision, the colliding objects stick together.

6. In elastic and inelastic collisions, thetotal ____ ofall the

objects is always the same before and after any collision.




[image: image12.png]Directions: On each line, write the term from the word bank that correctly completes each sentence. Each term is
used only once.

action conserved elastic equal force pair inelastic
mass momentum opposite reaction velocity
1. Newton’s third law of motion states that, when one object exerts a force on a second
object, the second object exerts a(n) force in the
direction.

2. These two forces are called a(n)

3. When you push against an object, that push is called the

force.
4. The force that the object exerts on you is called the force.
5. A moving object’s is a measure of how difficult it is

to stop it.
6. That quantity is a product of the object’s and

. In the absence of outside forces, it is

always
7. Ina(n) collision, objects bounce away from each other.
8. Ina(n) collision, objects do not bounce away from each

other.




[image: image13.png]Lesson 4: Newton’s Third Law
A. Opposite Forces

1. When an object applies a force on another object, the second object applies a force
of the same strength on the first object.

2. When an object exerts a force on another object, the second object exerts a force
on the first object in the opposite direction.

B. Newton’s Third Law of Motion

1. According to Newton's third law of motion, when one object applies a force on a
second object, the second object applies an equal force in the opposite direction
on the first object.

2. Any time a person pushes against a stationary object, the object exerts an equal and
opposite force on the person.

3. A(n) force pair is the forces that two objects apply to each other.

a. The forces in a force pair are equal in strength and act in opposite directions.
They do not cancel each other out because each acts on a different object.

b. For every action force, there is a reaction force that is equal in strength but
opposite in direction of the action force.

C. Using Newton'’s Third Law of Motion

1. When you push against an object, the force you apply is called the action force.

2. Newton'’s third law establishes that the object you push on applies an equal and
opposite reaction force against you.

3. According to Newton’s second law of motion, when the reaction force results in an
unbalanced force, there is a(n) net force, and the object accelerates.

D. Momentum
1. Momentum is a measure of how hard it is to stop a moving object.
2. Momentum is the product of an object’s mass and its velocity.

3. According to Newton’s second law of motion, the force on an object is equal to the
mass of the object multiplied by the acceleration, or the change in the object’s
velocity.

4. Because momentum is the product of mass and velocity, the force on an object
equals its change in momentum.

E. Conservation of Momentum

1. In any collision, one object transfers momentum to another object.

2. According to the law of conservation of momentum, the total momentum of
a group of objects remains the same unless outside forces act on the objects.
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One outside force is friction, which decreases the velocities of billiard balls and
most other moving objects, and they lose momentum.

In a(n) elastic collision, the colliding objects bounce off each other.

In a(n) inelastic collision, the colliding objects stick together.

In elastic and inelastic collisions, the total momentum of all the objects is always
the same before and after any collision.




Lesson Title  Newton’s Third Law of Motion 
Lesson Date/s Thur. October 7, 2010

	students will know 


	Objectives 

What is the Law of Conservation of Momentum?
	Homework / Extended Work



	students will be able to 
	· Identify action/reaction pairs

· Apply the momentum equation p = mv
	


Class Period Agenda


· Turn in homework assignment
· Do Now:  Vocabulary from Lesson 4 outline
· Science Notebook vocabulary-Newton’s third law of motion, force pair, momentum
· Finding Momentum worksheet
	Key Concepts, Events,

Vocabulary, Symbols…
	Ideas to activate/build 

Prior Knowledge?
	Activity to enhance/demonstrate student understanding?

Worksheet

	Newton’s third law of motion, force pair, momentum
	Science notebook vocabulary

Real life examples & demos
	


	Materials to be used during lesson

Science notebook, worksheet, calculators
	Materials needed for home- or extended work


END OF LESSON NOTES

	Student concerns 
	Need to review
	Next lesson notes


Name: _____________________________________ Date: _________________ Class: ____________

Chapter 3:  Newton’s Third Law (pp.65-71)

[image: image15.png]Finding Momentum

Momentum is a measure of how hard it is to stop a moving object, and it is the
product of an object’s mass and velocity. This can be shown by the equation below,
where p = momentum (in kg-m/s), i = mass (in kg), and v = velocity (in m/s).

p=mxv

You can rearrange the equation to solve for velocity or mass.
i

v="1

P
m=5g

If a 4.5-kg bowling ball is rolled down the bowling lane with a velocity of 6 m/s, what is
the momentum of the ball?

Step 1 Identify the variable you will solve for and choose the appropriate equation.
You are solving for p, the momentum.

p=mxv

Step 2 Substitute the known values to solve the equation.
p=45kgx 6m/s
p =27 kg:m/s

Practice
1. If a 6-kg bowling ball is rolled down 3. A bicycle has a momentum of
the bowling lane with a velocity of 25 kg-m/s and a velocity of 2.5 m/s.
3.5 m/s, what is the momentum of ‘What is the bicycle’s mass?
the ball?
2. If an object has a velocity of 8 m/s and 4. What is the velocity of a 0.5-kg ball
a momentum of 40 kg-m/s, what is the that has a momentum of 3 kg-m/s?

mass of the object?





[image: image16.png]Key Concept Builder @ | LESSON 4
Newton’s Third Law

Key Concept What is Newton’s third law of motion?

Directions: Each of the following object pairs exerts forces on each other. Write A on the line next to objects that
exert the action force and write R next to objects that exert the reaction force.

1. swimmer’s hands _____/water

N

. a starting block _____/a runner’s foot

w

. a baseball bat _____/a baseball

IS

. water under a paddle _____/a paddle pushing a boat

5. atable_____ /a cat jumping off a table

6. an arrow Jatarget

~

. an airplane wing pushing down on air _____/air pushing up on a wing

®

. a girl sitting in a chair _____/a chair supporting a girl

©

. a windmill ______/wind

1

°

. apencil ______/a piece of paper




Lesson Title  Getting Ready for Flight 
Lesson Date/s Fri. October 8, 2010

	students will know 


	Objectives 

How do rockets show us real-life applications of Newton’s Laws of Motion?
	Homework / Extended Work



	students will be able to 
	Describe the forces acting on rockets
	


Class Period Agenda


· Entry level event- Slide presentation showing progression of flight

· Discussion of the forces acting on rockets

· Introduction to project parameters- rocket building, team work and mission patch
· Video visuals
	Key Concepts, Events,

Vocabulary, Symbols…
	Ideas to activate/build 

Prior Knowledge?
	Activity to enhance/demonstrate student understanding?



	Rockets, fins, body tube, budget
	Video clips, relevant examples
	


	Materials to be used during lesson

Rocket video clips, rocketry power point, mission parameters (i.e. budget, materials list, team roles)
	Materials needed for home- or extended work


END OF LESSON NOTES

	Student concerns 
	Need to review
	Next lesson notes


