
Teacher______________________ | Period_____




NEWTON’ LAWS FOLDABLE



We will work on this over the course of the unit.  It is in the front to make it easy to find

PASTE FOLDABLE HERE




ATTACK THE TEK
8.6 A demonstrate and calculate how unbalanced forces change the speed or direction of an object’s motion

	Verb 
	Action 
	Answer

	define
	· Force

· Balanced Force

· Unbalanced force
	

	calculate
	· Net Force

· What direction the object will move




	

	explain
	Difference between balanced and unbalance forces
	


Vocabulary 									Pre-Fix
Force
Net Force
Unbalanced force
Balanced force
Friction
Gravity
Speed (simplified definition)
Direction
Inertia
Newton’s First Law

Anchor Charts/Notes
ATTACK THE TEK
8.6 B - differentiate between speed, velocity, and acceleration;
	Verb 
	Action 
	Answer

	describe
	· Formula to find speed
· Formula to find velocity

	

	describe
	· Examples of speed
· Examples of velocity
· Examples of acceleration
	

	explain
	Difference between speed, velocity, and acceleration
	


Vocabulary 									Pre-Fix
Speed
Velocity
Acceleration
Direction
Distance
time


Anchor Charts/Notes


	describe
	· Newton’s first law
· Examples

	

	describe
	· Newton’s second law
· Examples

	

	describe
	· Newton’s third law
· Examples

	


Attack the TEK
8.6 C - investigate and describe applications of Newton's law of inertia, law of force and acceleration, and law of action-reaction such as in vehicle restraints, sports activities, amusement park rides, Earth's tectonic activities, and rocket launches.
Vocabulary 									Pre-Fix
Inertia

Force

Acceleration

Action-reaction



Anchor Charts/Notes

















Inertia Towers/Balanced and Unbalanced Forces 
Bell Ringer: 
1. A golfer hit a ball 240 m from the tee to the green.  The ball traveled south and landed on the green in 4 seconds.  What was the ball’s speed in meters/minute?

[image: ]







Texas Essential Knowledge and Skills
8.6A-demonstrate and calculate how unbalanced forces change the speed or direction of an object's motion;
8.6C- investigate and describe applications of Newton's law of inertia, law of force and acceleration, and law of action-reaction such as in vehicle restraints, sports activities, amusement park rides, Earth's tectonic activities, and rocket launches.


EQ: How do unbalanced forces change the speed or direction of an object’s motion? 
Stem:  Unbalanced forces change the speed or direction of an object’s motion by




WHAT IS A FORCE? (Stemscopes pp.37-40)
What I remember from 5th-7th grade:____________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________

My Reading Notes                                                                                    What did I miss?  Class Notes

What is a force?







What is net force? 








Friction




Gravity




Speed and direction





Balanced and Unbalanced Forces                                                                            


What is a Force?
     A force is push or pull in a specific direction. Forces can slow down, speed up, or change the direction of an object. A force can start the motion of an object that is at rest or can stop an object in motion. Forces act on every object, including ourselves. However, not all forces cause an object to change its speed or direction.
[image: C:\Users\dhedgpeth\AppData\Local\Microsoft\Windows\INetCache\IE\FS2414J0\AC137080l[1].jpg]     A force has both a size and direction. A small force pushing against a very large and heavy object may not cause the object to move. Large, heavy objects contain a lot of matter and have large masses. The more massive an object, the more the object resist any change in its motion.
     Force is measured with a tool called a spring scale. The unit of measurement for force is a newton (N), named for the scientist Sir Isaac Newton, who spent much of his life studying force and motion. 
Example of Forces
     Two common forces that we experience every day are friction and gravity. Friction is a force that acts in the direction opposite to the motion of a moving object. Friction will cause an object too slow and eventually stop.
     Gravity is the force of attraction between all objects. Mass and the distance between objects have an effect on gravity. The shorter the distance between two objects, the greater the gravitational force. The gravitational force between the Moon and Earth is much greater than the gravitational pull between Earth and Mars because the Moon is much closer than Earth.
     Objects with more mass exert a greater gravitational force. The Sun has a gravitational force greater than Earth because the Sun is very massive. The Moon’s gravity is one-sixth of Earth’s gravity because the Moon has less mass than Earth. Gravity is the force that governs the motion of our solar system.
Balanced and Unbalanced Forces
     Usually more than one force is acting on an object at the same time. The combination of forces acting on an object is called the net force. When the net force applied to an object is zero, the forces are balanced. When forces are balanced, speed remains constant, so there is no change in the objects motion. When the net force applied to an object does not equal zero, the forces are unbalanced. Unbalanced forces cause change in the speed and/or direction of an object’s motion. These changes are called acceleration. The force must be large enough to overcome the objects inertia, or resistance to change in motion. Recall that acceleration occurs when an object speeds up, slows down, or change its direction of motion. Acceleration occurs only when an unbalanced net force net force acts on an object.

Stacking Rocks/Calculating Net Force
Bell Ringer: 
Look at the image of the pulley. If bucket A has a mass of 5 kg, which of the following statements is true about the minimum effort force required to lift the bucket if friction is ignored? 
[image: Pulley System]
















A. it would take 0 kg of effort to lift the bucket 
B. it would take 2.5 kg of effort to lift the bucket 
C. it would take 5 kg of effort to lift the bucket 
D. it would take 10 kg of effort to lift the bucket 


Texas Essential Knowledge and Skills
8.6A-demonstrate and calculate how unbalanced forces change the speed or direction of an object's motion;


EQ: Using the activity from today, explain how balanced and unbalanced forces apply to the movement.
Stem:  






Stacking Rocks
Observations and Questions



Calculating Net Force Notes

[image: ]
[image: ]

 Ramp Lab Balanced and Unbalanced Forces 
Bell Ringer: 
Pedro and Lisa were redesigning their office layout. They were adjusting their furniture to new spots. Lisa used a force of 15 N when moving the desk. If the office desk needed a net force of 50 N to move, what was the amount of force that Pedro used to help move the desk? 





Texas Essential Knowledge and Skills
8.6A-demonstrate and calculate how unbalanced forces change the speed or direction of an object's motion;





EQ: How will the slope of the obstacles effect the time?  Explain using the concepts of balanced and unbalanced forces.

Stem:


[image: ]
Part 1 : Plan Your Investigation
1. My question of inquiry:
____________________________________________________________________________________________________________________________________________________________________________________________________
2. My hypothesis:
____________________________________________________________________________________________________________________________________________________________________________________________________
3. What is the independent variable?
____________________________________________________________________________________________________________________________________________________________________________________________________
4. What is the dependent variable?
____________________________________________________________________________________________________________________________________________________________________________________________________
5. Materials used as obstacles:
____________________________________________________________________________________________________________________________________________________________________________________________________
6. What are your procedures?
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________






Part 2: Implement your investigation
	1. Ramp without obstacles

	
	Distance of ramp (cm)
	Time (s)
	Speed (cm/s)

	Trial 1
	
	
	

	Trial 2
	
	
	

	Trial 3
	
	
	

	Average
	
	
	



	1. Ramp with obstacles

	
	Distance of ramp (cm)
	Time (s)
	Speed (cm/s)

	Trial 1
	
	
	

	Trial 2
	
	
	

	Trial 3
	
	
	

	Average
	
	
	




Diagram of Ramp


Ramp Lab Balanced and Unbalanced Forces 
Bell Ringer
The diagram below represents a student using a spring scale to pull a toy cart across a level table.
The student pulled the cart across the table five times. Each time, the student used more force. Force is measured in Newtons (N) on the spring scale. The student then calculated the acceleration of the cart, measured in meters per second squared (m/s2). The results are shown in the data table.
[image: ][image: ]




Determine the mass of the cart, using the equation below. 
Force (newton) = mass (kg) X acceleration (m/s2)


Texas Essential Knowledge and Skills
8.6A-demonsrate and calculate how unbalanced forces change the speed or direction of an object's motion;

EQ: What is the relationship between the distance an object moves and the time it takes for that object to move that distance in regards to balanced and unbalanced forces?
Stem:  The relationship between the distance an object moves and the time it takes for that object to move that distance 





Walk the Line
Bell Ringer: 
How can values for velocity and acceleration be distinguished? 

a. Velocity is change in position over change time. Acceleration is change in speed over 
time. 

b. Velocity is change in speed over time. Acceleration is change in position over time 

c. Velocity is change in speed divided by change in time. Acceleration is speed with 
direction. 

d. Velocity is speed with direction. Acceleration is change in velocity over time 


Texas Essential Knowledge and Skills
8.6B-differentiate between speed, velocity, and acceleration
Today’s Activity – 
· Bellringer
· Engage sort cards
· Walk the Line Lab

Sentence Stem 
EQ: Write a short statement describing your trip to your next class (distance and time).  Sketch a graph matching it.
Stem:  


[image: ][image: ]


[image: ][image: ][image: ][image: ]


Walk the Line Conclusions 

Bell Ringer: 
[image: ][image: ]Which graph best represents a car traveling down the freeway at a constant speed?
[image: ][image: ]

 A.                               B.                           C.                             D.  






Texas Essential Knowledge and Skills

8.6B-differentiate between speed, velocity, and acceleration
· Bellringer
· Walking lab graphing and analysis questions
· Sentence Stem


EQ:  What are the similarities and differences between a distance vs time graph and a speed vs time graph? 
Stem:  Similarities between a distance vs time graph and a speed vs time graph are

Differences between a distance vs time graph and speed vs time graph are



Walking Dead 
Bell Ringer: 
A student observes and records observations at a track meet.
	Segment
	During the race, Runners…

	A
	…wait at the starting line for the starters signal

	B
	…speed up on the straight section of the track

	C
	…change directions as they round the corner of the track

	D
	…slow down after they cross the finish line


	
Based on the observations, the runners do not accelerate during – 
A. Segment A
B. Segments A and C
C. Segments B and C
D. Segments C and D

Texas Essential Knowledge and Skills

8.6B-differentiate between speed, velocity, and acceleration

Today’s Activity – 
· Bellringer
· Walking Dead Lab
EQ:  How does the motion of an object relate to its speed, velocity, and acceleration? 
Stem: The motion of an object relates to its speed by

	  The motion of an object relates to its velocity by

	  The motion of an object relates to its acceleration by


Walking Dead Lab
[image: ][image: ][image: ][image: ]
Walk #4 Data
Walk #3 Data
Walk #2 Data
Walk #1 Data

Walking Dead Graphs 
Bell Ringer: 
A police officer writes speeding tickets to drivers of four cars for speeding on a highway with a posted speed limit of 70 kilometers per hour. The distances and times traveled by the cars are shown in the table below. 

	Car
	Distance (km)
	Time (h)

	Red
	54
	0.7

	Blue
	67
	0.9

	Green
	236
	3.0

	Black
	44
	0.7



All four drivers claim they were not speeding.  Which driver has a valid claim?
0. The driver of the red car
0. The driver of the blue car
0. The driver of the green car
0. The driver of the black car

Texas Essential Knowledge and Skills
6.8C-calculate average speed using distance and time measurements;
6.8D- measure and graph changes in motion
8.6B-differentiate between speed, velocity, and acceleration
Today’s Activity – 
· Bellringer
· Walking Dead Lab Graphing
· Practice SVA Problems Back of packet
· Quiz?



EQ: Can you elaborate on the reason that frame of reference is important when thinking about the speed, velocity, and acceleration of an object?
Stem:  Frame of reference is important when thinking about the speed, velocity, and acceleration of an object because



[image: ]

[image: ]

[image: ]
[image: ]
[image: ]
Speed, Velocity and Acceleration GraphsBell Ringer: 

A student is studying the ways different elements are similar to one another. Diagrams of atoms of 
four different elements are shown below.
                                [image: ] [image: ] [image: ]
		
			       1			2		    3		       4
Which two atoms are of elements in the same group on the periodic table?
A.  Atom 1 and Atom 2			B. Atom 2 and Atom 3
C. Atom 1 and Atom 4				D. Atom 2 and Atom 4



Texas Essential Knowledge and Skills
8.6B-differentiate between speed, velocity, and acceleration
PRACTICE PROBLEMS 6 Back of packet


EQ: Compare and contrast Speed, velocity, and acceleration

Stem: 

38












Speed and Acceleration Graphs


Speed Calculations 
[image: ]Bell Ringer: How does the speed of student A compare to the speed of student B at 1.5 seconds?









Texas Essential Knowledge and Skills
6.8C-calculate average speed using distance and time measurements;
6.8D- measure and graph changes in motion
8.6B-differentiate between speed, velocity, and acceleration

Practice Problems 11 in back



EQ:  In your own words, explain how to read a speed graph.
Stem:  The steps to reading a speed graph are-



Force and Motion Lab F=MA 
Bell Ringer
[image: ]
 
Texas Essential Knowledge and Skills
8.6C- investigate and describe applications of Newton's law of inertia, law of force and acceleration, and law of action-reaction such as in vehicle restraints, sports activities, amusement park rides, Earth's tectonic activities, and rocket launches.





EQ: Describe Newton’s 2nd Law using a real-life example.
Stem:  A real life example of Newton’s 2nd Law is-




[image: ]
[image: ] [image: ]

Foldable for Force and Motion goes here

















 Support a Claim 
Bell Ringer: 
A 15-kilogram cart is at rest on a horizontal surface. A 5-kilogram box is placed in the cart.
Compared to the mass and inertia of the cart, the cart-box system has

A. more mass and more inertia
B. more mass and the same inertia
C. the same mass and more inertia
D. less mass and more inertia



Texas Essential Knowledge and Skills

8.6C- investigate and describe applications of Newton's law of inertia, law of force and acceleration, and law of action-reaction such as in vehicle restraints, sports activities, amusement park rides, Earth's tectonic activities, and rocket launches.
6.8C-calculate average speed using distance and time measurements;
6.8D- measure and graph changes in motion
8.6B-differentiate between speed, velocity, and acceleration



EQ: Describe how the acceleration of an object changes as force is applied to the object. Give specific examples. 

Stem: A specific example of how acceleration of an object changes as force is applied would be  




Formula/Graphing Practice 
Bell Ringer: 
1. The masses of four objects are given in this table. If all of the objects have the same acceleration, which will require the greatest force?

	Object	
	Mass

	1
	100Kg

	2
	50Kg

	3
	25Kg

	4
	75Kg



	1. 1
	1. 2

	1. 3
	1. 4



Texas Essential Knowledge and Skills
8.6C- investigate and describe applications of Newton's law of inertia, law of force and acceleration, and law of action-reaction such as in vehicle restraints, sports activities, amusement park rides, Earth's tectonic activities, and rocket launches.

6.8C-calculate average speed using distance and time measurements;
6.8D- measure and graph changes in motion
8.6B-differentiate between speed, velocity, and acceleration





EQ:  Describe, in your own words how to distinguish between a Speed Graph and an Acceleration graph
Stem:  The way I distinguish between a Speed graph and an Acceleration Graph is-



Formula Independent Practice 
Bell Ringer: 

Newton’s third law of motion is summarized as the law of action-reaction. For every action, there is an equal but opposite reaction. Which example best illustrates the application of Newton’s law of action-reaction?

A. A baseball flying through the air
B. A ball being dropped from the roof of a building
C. The air rushing out of a balloon, causing it to move across the room
D. Going forward in your seat after the brakes are quickly applied in the car


Texas Essential Knowledge and Skill
8.6C- investigate and describe applications of Newton's law of inertia, law of force and acceleration, and law of action-reaction such as in vehicle restraints, sports activities, amusement park rides, Earth's tectonic activities, and rocket launches.

PHYSICS TEST TOMORROW *Formulas and graphing









EQ:  What objective are you most concerned about? How do you plan to be prepared for that part?
Stem:  I am most concerned about-



Formula Review Brain Dump 
Bell Ringer
Make the triangles for speed, force, and work. 

Speed: 

Force:

Work:


Texas Essential Knowledge and Skills
8.6C- investigate and describe applications of Newton's law of inertia, law of force and acceleration, and law of action-reaction such as in vehicle restraints, sports activities, amusement park rides, Earth's tectonic activities, and rocket launches.
6.8C-calculate average speed using distance and time measurements;
6.8D- measure and graph changes in motion
8.6B-differentiate between speed, velocity, and acceleration





EQ: How could the Brain Dump have helped you on your formulas test?
Stem:  



Newton’s Laws 
Bell Ringer: 
A student graphed the position of a cart during a 7-second time interval.
[image: ]





Which statement best describes the cart
F The cart was stationary with a velocity of 0 m/s for the entire 7 seconds.
G The cart was stationary except for a short burst of acceleration of 0.5 m/s2.
H The cart moved at a constant velocity of 0.5 m/s for the entire 7 seconds.
J The cart accelerated at a constant rate of approximately 0.8 m/s2.


Texas Essential Knowledge and Skill
8.6C- investigate and describe applications of Newton's law of inertia, law of force and acceleration, and law of action-reaction such as in vehicle restraints, sports activities, amusement park rides, Earth's tectonic activities, and rocket launches.





EQ: Explain and give real life examples of each of Newton’s Laws.




Demonstration Observations

















Newton’s Laws Lab
Bell Ringer: 							
The arrows in the diagram below represent the forces acting on a moving bicycle at two different times,
[image: ]time 1 and time 2. The length of each arrow represents the amount of force being applied.




As a result of the change in the forces from time 1 to time 2, the bicyclist will
A. Move slower in a forward direction			B. Move in a backward direction
C.  Move faster in a forward direction			D. Stop Moving
Texas Essential Knowledge and Skills
8.6C- investigate and describe applications of Newton's law of inertia, law of force and acceleration, and law of action-reaction such as in vehicle restraints, sports activities, amusement park rides, Earth's tectonic activities, and rocket launches.







EQ: Describe all the forces acting on a cliff diver standing on a cliff before he jumps. 
Hint 4 arrows 
Stem:  The forces 


Balloon Rockets Lab 
Bell Ringer: 








Texas Essential Knowledge and Skill
8.6C- investigate and describe applications of Newton's law of inertia, law of force and acceleration, and law of action-reaction such as in vehicle restraints, sports activities, amusement park rides, Earth's tectonic activities, and rocket launches.
6.8C-calculate average speed using distance and time measurements;
6.8D- measure and graph changes in motion
8.6B-differentiate between speed, velocity, and acceleration









EQ: In your own words, explain how your experiment relates to at least one of Newton’s Laws.
Stem:  




Balloon Rocket Lab
Design an experiment using a balloon rocket to test one of Newton’s Laws.
Newton’s Law of__________________________________________________
Hypothesis:  _____________________________________________________
_______________________________________________________________
Brief explanation of experiment:


Sketch of lab set up:




Data:





Conclusion:________________________________________________________________________________________________________________________________________________________________________________________________
Practice Worksheet: Net Force and Acceleration		Name_____________________________

								Date ____________   Pd_____  

For each of the following problems, give the net force on the block, and the acceleration, including units.
60 N
300 N
40 kg
26 N
12 N

1) 			2) 7 kg




Net Force = ______14 N__       a = F/m = ____2___		Net Force = _____360___       a = F/m = 9_______

180 N
20 N
40 kg

3) 			4) 70 N
190 N
20 kg




Net Force = ___200_____       a = ___5____			Net Force = ________       

								  a = __________

200 N
30 N
100 kg

5) 			



Net Force = ________       a = _______

For problems 6-9, using the formula net Force = Mass • Acceleration, calculate the net force on the object.

6) 				7)5 kg
a = 40 m/s2
9 kg
a = 3 m/s2




	F = m•a = _____________				F = m•a = _____________



8)				9)  200 kg
a = 6 m/s2
12 kg
a = 4 m/s2




	F = m•a = _____________				F = m•a = _____________


10) Challenge: A student is pushing a 50 kg cart, with a force of 600 N.  Another student measures the speed of the cart, and finds that the cart is only accelerating at 3 m/s2. How much friction must be acting on the cart?  Hint: Draw a diagram showing the cart, and the two forces acting on it.


[image: ]

[image: ]
[image: ]
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[image: ]
[image: ]
[image: ]

[image: ]
[image: ]
[image: ]








Calculate speed, distance, or time below. Show your work, and remember your units.
S=D/T

1. A frog hopped 32 hops per minute. He hopped for half an hour. How many times did he hop? (HINT: “hops” is distance, and “hops per minute” is speed). 


2. A duck flew south for the winter at a speed of 100 miles per day. He flew for 7 days. How far did he fly?


3. A leaf fell a distance of 12 meters. It fell for 3 seconds. What was the leaf’s speed?


4. A plane flies 3500 miles from Los Angeles to New York at a speed of 550 miles per hour. How long does the trip take?


5. Little Red Riding Hood skips through the forest at a speed of 2 miles per hour. It takes her 2.5 hours to reach grandma’s house. How far away does grandma live?


6. A car travels .2 miles per second. How fast is that in miles per hour?



7. Traveling 50 miles per hour, how long would it take to travel 200 miles?


8. The speed of sound is 700 miles per hour. How long does it take for sound to travel 1 mile?


9. A Cubs pitcher throws a 100-mile per hour fastball 60 feet to home plate. How long does it take for the ball to reach home plate?

[image: ]
[image: ]
[image: ]
[image: ]
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[image: ] [image: ]
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Motion Graph Analysis
[image: ]
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Physics Review
1. George pushed a 20kg desk with a force of 50N. What was her acceleration?


2. How much force is needed to accelerate an object at 10m/s2 that has a mass of 20kg?


3. What is the velocity of a bus that travels 100 miles in 5 hours to the North?

-----------------------------------------------------------------------------------------------------------------------------------------------
[image: ]
4. Which object in above diagram will have the greatest acceleration?  Explain.

5. Which object in the above diagram will have the least acceleration?  Explain.
----------------------------------------------------------------------------------------------------------------------------------------------
[image: ]

6. How much force is being applied in the above diagram?

7. Which ball in the above diagram will have the greatest acceleration?


--------------------------------------------------------------------------------------------------------------------------------------------------
8. [image: ]What is the net force acting on the object in example A?
				                                                   
9. Are the forces balanced or unbalanced for example A? 

10. What direction will the object move in example A?                              
--------------------------------------------------------------------------------------------------------------------------------------------------
11. [image: ]What is the net force acting on the object in example B?

12. Are the forces balanced or unbalanced for example B?

13. What direction will the object move in example B?
--------------------------------------------------------------------------------------------------------------------------------------------------
14. [image: ]What is the net force acting on the object in example C?

15. Are the forces balanced or unbalanced in example C?

16. What direction will the object move in example C?
---------------------------------------------------------------------------------------------------------------------------------------------------
17. Complete the chart below.
	Force
	Describe the motion

	Balanced
	

	Unbalanced
	








---------------------------------------------------------------------------------------------------------------------------------------------
18. [image: ]The graph below shows the speed of a student walking to the mailbox and returning home.
A. Describe the motion from 0 to 4 minutes.
B. Describe the motion from 4 to 7 minutes?
C. What is the speed from 0 to 4 minutes?
D. What is the speed from 4 to 7 minutes?
--------------------------------------------------------------------------------------------------------------------------------------------------
19. The graph below depicts the acceleration of a student walking home from school.
A. [image: ]Describe the motion from 0 to 4 minutes.
B. Describe the motion from 4 to 7 minutes.



--------------------------------------------------------------------------------------------------------------------------------------------------
20. Use the graph below to find the average speed of animal A in meters per second.  Hint: 60 seconds in 1 minute.
[bookmark: _GoBack][image: ]






---------------------------------------------------------------------------------------------------------------------------------------------------
21. Determine the relationship between force, mass and acceleration.  Circle the correct answer.
	Mass increases
	Acceleration increases or decreases

	Force increases
	Mass increases or decreases

	Mass increases
	Force increases or decreases






---------------------------------------------------------------------------------------------------------------------------------------------------
22. [image: ]The graph below shows the speed of 2 motorcycles.
A. Which motorcycle moves the fastest? Explain. 
B. Which motorcycle accelerates the fastest?



---------------------------------------------------------------------------------------------------------------------------------------------------
23. Define and give an example of each of Newton’s 3 Laws of Motion on the back of your review.
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PROCEDURE

1.

Set up your device for data collection:
a. Connect the motion sensor to the data collection device.

b. Turn on your data collection device. If properly connected, your device
will automatically detect the motion sensor.

c. Open the data collection program.

d. Configure the data collection device to collect 10 samples every second
for a total time of 6 seconds.

Initialize and activate your device to begin data collection.

3. Try to recreate the corresponding graph on the data sheet by moving the

motion sensor, people, objects, or all of these.

. After the 6 seconds of data collection, the data collection device will produce

a graph of your data. When you have an acceptable graph, show the graph to
your teacher to get approval and a signature on your student answer page.

. Repeat Step 2 through Step 4 as many times as needed to recreate all eight

graphs.
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Newton’s Second Law of Motion Problems Worksheet

Newton’s Second Law of Motion, sometimes calied the law of force and
motion or law of acceleration, states that:

An object acted on by an unbalanced force wil accelerate in
the direction of that force, in direct proportion to the
strength of the force, and in inverse proportion to the mass.
of the object.

Newton's second law is best described with a mathematical equation that relates
three variables, force, acceleration and mass, to one another. The equation can be
stated in three forms.

force = mass « acceleration

mass force.
“Sccaleration

/2

acceleration = __force a=t/m

It first set o problems below, you willbe given the mass of an object and the
‘acceleration of that object, and then will need to solve for force, using the equation
F = ma..In other words, you will need to multply the mass times the acceleration
1o calculate the force. Be sure to convert any mass stated in grams o klograms,
by dividing it by 1000 (moving the decimal place over three places to the lef). For.
‘example, 1000 grams is equal to 1 kilogram. Be sure to state the proper units in
your answer, and state each answer to the nearest tenth of 2 unt, to match the.
‘accuracy of the measurements.

L. An object with a mass of 2.0 kg accelerates 2.0 m/s when an unknown force
is appled to it. What i the amount of the force?

2. An object with a mass of 5.0 kg accelerates 8.0 m/s” when an unknown force
is applied to it. What i the amount of the force?

3. An object with a mass of 1500 g (grams) accelerates 10.0 m/s* when an
unknown force is applied to it What s the amount of the force?
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4. An object with a mass of 6.0 kg accelerates 4.0 mys” when an unknown force
is appled to it What i the amount of the force?

5. An object with a mass of 7.5 kg accelerates 8.3 m/s” when an unknown force
is appled to it. What i the amount of the force?

6. An object with a mass of 2000 g accelerates 8.3 m/s* when an unknown force
is appled to it. What i the amount of the force?

In the second set of problems below, you willbe given the force applied to an
‘object and the acceleration of that object, and then will need to solve for mass,
using the equation m = F/a. In other words, you will need to divide the force by
the acceleration to calculate the mass. Show your work in the space provided. Be
sure to state the proper units n your answer, and state each answer to the nearest
tenth of a unit, to match the accuracy of the measurements.

7. An object accelerates 3.0 my/s? when a force of 6.0 newtons s applied to it
‘What s the mass of the object?

8. An object accelerates 12.0 my/s” when a force of 6.0 newtons s applied to it
‘What s the mass of the object?

5. An object accelerates 5.0 m/s” when a force of 20.0 newtons s applied to it
‘What s the mass of the object?

10 An object accelerates 2.0 mys? when a force of 12.0 newtons is applied to it
‘What s the mass of the object?

11 An object accelerates 7.2 my/s? when a force of 4.0 newtons s applied to it
‘What s the mass of the object?

12, An object accelerates 16.3 m/s” when a force of 4.6 newtons is applied to it
‘What s the mass of the object?

I the third set of problems below, you willbe given the force applled to an object
and the mass of that object, and then will eed to solve for acceleration, using the
‘equation a = F/m. In other words, you will need to divide the force by the mass to
calculate the acceleration. Be sure to convert any mass stated in grams into
kilograms, by dividing it by 1000 (moving the decimal place over three places to
the left). For example, 1000 grams is equa to 1 kilogram. Show your work i the
space provided. Be sure to state the proper units in your answer, and state each
‘answer to the nearest tenth of 2 unit, to match the accuracy of the measurements.
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13, An object with a mass of 2.0 kg has a force of 4.0 newtons applied to it.
What s the resulting acceleration of the object?

14 An object with a mass of 5.0 kg has a force of 20.0 newtons applied to it
What s the resulting acceleration of the object?

15 An object with a mass of 20.0 kg has  force of 5.0 newtons applied to it
What s the resulting acceleration of the object?

16 An object with a mass of 3.0 kg has a force of 9.0 newtons applied to it
What s the resulting acceleration of the object?

17 An object with a mass of 2300 g has a force of 6.2 newtons applied to t.
What s the resulting acceleration of the object?

18, An object with a mass of 3.2 kg has a force of 7.3 newtons applied to it
What s the resulting acceleration of the object?

In the following problems, solve for the missing variable, using the two variables
provided.

19 An object accelerates 8.2 mys? when a force of 20.1 newtons is applied to it
‘What s the mass of the object?

20, An object with a mass of 6.3 kg has a force of 7.1 newtons applied to it
What s the resulting acceleration of the object?

21 An object with a mass of 6.5 kg accelerates 12.3 m/s” when an unknown
force is applied to t. What is the amount of the force?
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Newton’s laws of Motion

et il th blonks bl o stte Newtan's thee ks of mtin:

« Newton's 14 Law > Allobjects il remain at or willcontinue to move ata
constant. T the same unless
acted upon by an unbalanced This property s called

 Newton's 2% Law > Unbalanced forces cause an object to
This can be stated mathematicaly by the formul

F= .

 Newton's 3 Law - Every action produces an equal and opposite
‘When one object exerts a force on another object, the second
bject pushes back with the same amount of

AL s Newtons 2~ L o motontosove each proble. Show your work i our sclence joural. Then
recod thecomec answe here (thproper i)

2) How ch forc s neede o scclrste s 66 kg ser st 2 /7

20 Whatis the force on 3100 kg levatr that s g el 39 s

3 Wt st acceleration o a 0 kg bject pushed wihaforceof S00newtons?

) The massof  arge cris 1000 g How much force would berequired 1o acelrate he ar a3 ate
of3mis?

51 A50kg skaterpushed by a riend scclerate S m/s. How much force e the frend 3ply?

6] Aorce of 2501 i aplied t an object that accseraes 3t rate f 5 . Wit s th mas ofthe
abjecr
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7) A bowiing ball rolled with a force of 15 N accelerates at a rate of 3 mys"; 2 second ballrolled with the
Sameforce sceleate . What ar th masses o he two bals?

81 11260k person o0 15 sl s pushed with  force of 300N, whatwi b person'ssccsleration?

9] Aorceof 20N act upon 5 g lock. Clclateth acelration o theabject.

300 Anobjectof s 300 kg s cbserved  cclerate st therteof 4 . Calcuat the force requred
0 producethis accleraton

12) 25 kg blockis plled cross 3 bl b  hoontalforce of 40N with africtonal forceof 8 N opposing
the motion. Calcuteth scelration o he abjct.

12) An abjectof mass 304g s n ree all i3 vacuum where ther i 0 i resistance. Determine the
Scceeaton of the ojec.

13) Anobjectof mass 30 kg allngnar an experiences  orce e o i rsistance of S newtons.
A Detemine th ntforceacting o the objectand
8. Cacuae te accsleration of the et

34) Astudent pusheson  crte with s orce o 100N drected o th ight. What frce doss th crate
exertonthe stdent?

15) A force of 200 N1sexerted on an object of mass 40 hati located on  sheet o prfcty smoath .
. Cacutse the scceleaton of the bjec.

5. 13 second object entical 0 the s object s lace an t0pof he s bjet, what
accseration would the 00N force produce?

16) Just befoe opening hr parschu 3 sydiver of mass S0 kg resches termina velocty. Calcultethe
forceof i resitance.

17) oraperson whohas a mass 601, calcite the weght nnewtons. 111 equals 445N, thenwht s
he persons weight n pounds?

18) An abjectof mass 1014 s aceleratd upuard at 2 /s What force s requied?
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e Calculating Speed Practice  suoc.

1. NASCAR deiver,Jeff Gordon, has a car that is one of the fastest ones on
the circuit. It ravels 600 s in & hours, what s his cruising speed?

Speed: Distance: “Time:

SetUp: Speed= Distance

Solution:

2. The fastest car on Earth, a German-made Thrust S5C, would win every.
'NASCAR race in American. 1f t takes 30 minutes (5 hours) to travel 380
miles what s its speed?

Speed_ Distance: Time:

setup:

Solution:

3. During a speed tes the fastest train on Earth, the TGV from France,
traveled 800 miles in 25 hours. Whats its speed?

Speed: Distance: Time:

setup:

Solution:

4 Spit of Australia, a hydroplane boat, made speed records by taveling 239
miles in 45 minutes (.75 hours). Whatis s record breaking speed?

Speed: Distance:. Time:

setup:
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awe: Calculating Speed HW s

1A jogger runs the first 1000 m of a race in 250 sec. What i the
jogger's speed?

2.Aspace shuttle travels in orbit at 21,000 kmy/hr. How far will it
travel after 5 hrs?

3.Jack rides his skateboard a total
was his speed?

istance of 120 m in 20 sec. What

4 bullet travels ot 850 m/s. How long will it take a bullt to go 1 km?

5.1Fyou run at 12 mys for 15 minutes, how far will you go?

6.Every summer | drive to Michigan. It s 3900 km to gt there. If|
average 100 km/hr, how much time will | spend drving?

7. you drive at 100 km/hr for 6 hours, how far will you go?
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v, Calculating Speed HW  serioc.

8.A footballfield is about 100 m long. If it takes a person 20
Seconds to run it length, how fast (what speed) were they.
running?

9.The pitcher’s mound in baseball is 85 m from the plate. It takes
4 seconds for a pitch to reach the plate. How fast is the pitch?

10.1tis 21,000 kilometers around the earth and the earth
rotates in 24 hrs. How fast is it otating?
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Practice Page

SPEED

DIRECTIONS: Show work for problems which require it. Include units on all
numbers

1. Define speed.

2. a Aballrolls 60 centimeters along a sidewalk in 5 seconds. Find the speed of
the ball

b.. Explain in words just what your answer means.

3. Kermit the Frog takes a 2-second leap through the air. He travels 400 cm. How
fast did he move?

4. Rover chases a squirel, raveling 6 meters from the porch t0 a tree In 1.2
‘seconds. What was his rate of movement? (Be careful - diferent unis)
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5. Mr. M uavels by car 10 miles from Endwell to Binghamton in .2 hours. Did he do it
legally?

6 Ferd loligags down the hall between classes only 4 meters in 10 seconds. What
was his pathetic pace?

7. a. The sun s aboutto rise. Dracula transforms himseltinto a bat and flies 4 km
10 his castle In 5 seconds. In his panic, how fast did he yo?

b. OK. Let's see what you know. How fast is that in meters/second?

. Atougher question: How many kilometers per hour did he go?
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Motion Graphs

‘Descrbing the motion o an object s oczasionally hard todo with words. Sometimes.
‘graphs help make motion easier o pcture, nd therefore understand.

Remember:

« Motion is a change in posiion measured by distance and time.
= Speed el us the rate at which an object maves.

- Velocity tels the speed and direction of a moving object.

« Accoleration tells us the rate speed ordiection changes.

'DISTANCE-TIME GRAPHS
Pltting distance aganst time cantellyou ot about motion. Le's ook at the axes:
Time s always plotted onthe x-ais
(bottom of the graph). The further to

the ight on the s, the longe the
time from the start.

Distance s pltte on the Y-axs (sde
of the araph). The higher up the
raph, the frther from the star.

1fan object i not moving,  hotzontal e s shown on a distance-time graph.

Time s increasing to the Aght,but 15
distance does not change. It £ ot
movig. We say it s At Rest.
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1f an object is moving at 2 constant speed, it means t has the same increase in
distance in a gven time:

Time s inceasing to the right, and ditance
s increasing constantly withtime. The
object moves t » constant speed.

Constant speed is shown by straight
lines on 2 graph.

Lets ok at two moving objecs:
Both of the nes i the raph shaw that each object maved the same dsance, but the
Steeper dashed e got there before the cther one:

‘A steeper Ine ndcates a arge ditance

The e on this graph s unving upwards. T
Shows an increase In speed, since the e s
getting steeper:

10 other words, n 2 given time,the disance the
object moves i change (gettng large) It s
accelerating.
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‘Summary:
A distance-time oragh el us how fa an object has moved withtime.

« The steeper the graph, the fster the mtion.

- A arizontal line meas the object isnot changing s position - it s nct maving,

tisatrest.
A domnward soping ne means the objct & retuming t th start.
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Motion Graph Analysis Name Per.

Time Tame Time

Time Tame Time
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Descriptions of Motion
1. Acceleration

Constant Speed (high rate of speed)

Constant Speed (low rate of speed)

Negative Acceleration (deceleration)

No Motion (stopped)

Moving Backwards (constant velocity in reverse)

Graph A matches description __ because.

‘Graph B matches description __ because.

Graph C matches description __ because

Graph D matches description __ because.

‘Graph E matches description ___ because

Graph F matches description __ because.
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Which of the graphs shows that one of runners started 10 yards further ahead of the
other? Explain your answer.
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In which of the following graphs below are both runners moving at the same speed?
Explain your answer.
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“The distance-time graphs below represent the motion of a car. Match the descriptions
vith the graphs. Explain your answers.

1. The car is stopped.
2. The car i raveling at a constant speed.
3. The spee of the car is decreasing.

4. The car s coming back.

Graph A matches description __ becatse
Graph 8 matches description ___ because.
Graph C matches description __ because.

Graph D matches description __ because.
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Lok at the graph above. It shows how three runners ran a 100-meter race.

Which runner won the race? Explain your answer.

‘Which runner stopped for a rest? Explain your answer.

How long was the stop? Explain your answer.

How long did Bob take to complete the race? Explain your answer.

Calculate Alberts average speed. (Figure the distance and the time first!)
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Object (distance traveled over time)

loving

The Velocity of a M

<

3
3

2 3 8 8 =

2
(50101

® & =
w) pajoae | dueISIA

°

9 20 21 22 23 24

4 5 6 7 8 9 40 11 12 13 14 15 16 17 18 1

203

1





image59.png
Analysis Questions: Answer the following questions in your journal below your foldable graph.

1

Onyour journal, underneath each flap, write down the type of motion that is occurring for each section of
the graph (ie. constant velocity, positive acceleration, negative acceleration, no motion, etc.)

Between which two letters is the rate of speed the fastest? Why?

‘The least amount of distance covered occurs between which two letters?

Identify the type of motion occurring between letters C and D? Give evidence to support your reasoning.
During the total journey, how many total seconds pass when the object not in motion?

Calculate the average speed between letters B and C.

How much distance did the object cover over the entire journey?

Calculate the average speed for the entire journey from point A to point F.

Write a short story (3-5 sentences) that describes a situation with the motion experienced in the graph.
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‘SPEED-TIME GRAPHS

‘Speed-Time graphs are o called Velocity Time graphs.

Sooed

3

‘Speed Time graphs ook much lke Distance-
Time graphs. e sure t read the labels!
Time s plotted on the X-axs. Speed or
velciy i poted on the Y-axis.

Astraight horizontal ne on @ speecttime.
‘aph means tha speed isconstan. It s
ot changing over time.

A straight line does not mean that the.
object is not moving!

“Tis craph shows ncreasing speed.
“The moving object i accelerating.

“Tis oraph shows decreasing speed.
“The moving object s decelerating.
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What about comparing two moving objects atthe same time?

Both the dashed and sold ine show increasing
speed.

Both ines reach the same top speed, but the
sold one takes longer.

‘The dashed line shows a greater
acceleration.

A speed - time graph shows us how the speed of a moving abjec changes with time.

«The steeperthe graph, the greater the aceleration.
« Ahorizonal ine mears the object is moving a a consant speed.
+ A downward soping fne means the object s slowing down.
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Motion Graphs - Part 2

speed

Time

Time

Time

Time
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Descriptions of Motion

1

2

B

No Motion (stopped)
Constant Speed.
Accsleration

Negative Acceleration (deceleration)

Graph & matches description
Graph B matches description
Graph C matches description.

Graph D matches description.
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“The araph below shows how the spee of a bus changes during partof a ourney.

oo the correct werds from the following s o describe the moton durng exch
Seqment o the joumey tofil n the blnks.

acceleratng
Gecelrating
‘constant speed
atrest

Segment 0-A The busis. 1t speed changes.
from 010 10 s in S seconds.

Segment A-B. The bus s moving at 2 o0
s for 5 seconds.

Segment B-C. The bus s s slowing
down from 10 mys o ret in 3 seconds.

‘Segment C-D The bus s - ihas
stopped.

‘Segment D-£ The bus s
Itis radualy increasing inspeed.
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Lsaac Newton's 3 Laws of Mtion
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