
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


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





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


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. 
[bookmark: _GoBack]Hint 4 arrows 
Stem:  The forces 



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 5
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 




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: 

20











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


Speed and Acceleration Graphs


Walking Dead Calculations
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: ]

Walking Dead Graphing

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


Speed, Velocity, Acceleration 9
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


Walking Dead Lab


Walking Dead Lab


Speed, Velocity, Acceleration 10
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


Speed Calculations 11
[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-



The Big Gobble Bug Race 12
Bell Ringer: 
Which organism has the fastest average speed?
[image: ]
 
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

Today’s Activity – 
· Turkey Races Lab (Speed and Force lab)



EQ: Can you use just speed to predict the position of a moving object in the future? Justify your answer with an example.
Stem:  Speed ________ be used to predict the position of a moving object in the future-



[image: ]


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

Force and Motion Lab F=MA 13
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 14
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 15
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 16
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-



Formulas Test 17
Bell Ringer:  Brain Dump for Physics Test








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: Reflect on the test.  What is one strength you have with the material? What is an area you need to focus on before the CBA?
Stem:  One strength I have on the Physics material is-
        
        One area of weakness that I need to improve is-
Formula Review Brain Dump 18
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 19
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

















	Verb 
	Action 
	Answer

	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


Balloon Rockets Lab 20
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:________________________________________________________________________________________________________________________________________________________________________________________________
Brain Dump 21
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.
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: What is the hardest part to remember on the periodic table brain dump?
Stem:  

 Energy Transformations 22
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.
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 accelerate

EQ: Explain the law of conservation of energy using examples to support your thinking. 
Stem:  
Physics Review 23
Bell Ringer: 
A certain force is required to accelerate a pickup truck with a mass of 2,500 kg from standing still (0 km/hr) to a speed of 50 km/hr. The amount of force would be reduced to half as much if one of the following changes were made?

	1. The final speed is 100 km/hr.
	1. The mass of the truck is 1,250 kg.

	1. The final speed is 10 km/hr.
	1. The mass of the truck is 5,000 kg.




Texas Essential Knowledge and Skill
6.8C-calculate average speed using distance and time measurements;
6.8D- measure and graph changes in motion
7.7A- contrast situations where work is done with different amounts of force to situations where no work is done such as moving a box with a ramp and without a ramp, or standing still;
8.6A-demonstrate and calculate how unbalanced forces change the speed or direction of an object's motion;
8.6B-differentiate between speed, velocity, and acceleration
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: Graffiti 3 of the most important concepts of the unit. 





Physics Review 24
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



	D. 1
	E. 2

	F. 3
	G. 4



Texas Essential Knowledge and Skill
6.8C-calculate average speed using distance and time measurements;
6.8D- measure and graph changes in motion
7.7A- contrast situations where work is done with different amounts of force to situations where no work is done such as moving a box with a ramp and without a ramp, or standing still;
8.6A-demonstrate and calculate how unbalanced forces change the speed or direction of an object's motion;
8.6B-differentiate between speed, velocity, and acceleration
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.


Today’s Activity – 
· Physics review



EQ: 
Stem:  



Physics Test 25
Bell Ringer:  Brain Dump Physics 







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.






Today’s Activity – 
· Physics test



EQ: 
Stem:  




Chemistry/Physics Menu 26
Bell Ringer:   Which of the following accurately models the law of conservation of mass (or matter)? Write a “Y” if it does follow the law, and a “N” if it doesn’t.
____ □□ + □□ + ●●□●□ + □●□ 
____ ++

____ + + + 
[image: C:\Users\dhedgpeth\AppData\Local\Microsoft\Windows\INetCache\IE\0A0PAO1F\emoji-frustrated[1].png][image: C:\Users\dhedgpeth\AppData\Local\Microsoft\Windows\INetCache\IE\7LMI9XP5\0762[1].png][image: C:\Users\dhedgpeth\AppData\Local\Microsoft\Windows\INetCache\IE\0RW51CFM\afd8cc206a772cde7e79eaaaa4596948[1].jpg][image: C:\Users\dhedgpeth\AppData\Local\Microsoft\Windows\INetCache\IE\0RW51CFM\afd8cc206a772cde7e79eaaaa4596948[1].jpg][image: C:\Users\dhedgpeth\AppData\Local\Microsoft\Windows\INetCache\IE\7LMI9XP5\0762[1].png]
_____ + +           


Texas Essential Knowledge and Skill
6.8C-calculate average speed using distance and time measurements;
6.8D- measure and graph changes in motion
7.7A- contrast situations where work is done with different amounts of force to situations where no work is done such as moving a box with a ramp and without a ramp, or standing still;
8.6A-demonstrate and calculate how unbalanced forces change the speed or direction of an object's motion;
8.6B-differentiate between speed, velocity, and acceleration
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.

Today’s Activity – 

· Bellringer
· Chemistry/Physics project
· Sentence stem

EQ: What is your plan for completing the Menu?
STEM:  My plan for completing the menu is


Physics/Chemistry Menu 27
Bell Ringer: 
	 Na3PO4 + 3KOH 3NaOH + K3PO4 
# of atoms in  Reactants = ______________ 
# of molecules  in Products = ______________ 


	P4 + 3O2   >  2P2O3 
# of molecules in  Reactants = ______________ 
# of atoms in  Products = ______________ 


	2Na3PO4 + 3CaCl2 6NaCl + Ca3(PO4)2 
# of  elements in Reactants = ______________ 
# of  atoms in Products = ______________ 

	





Texas Essential Knowledge and Skill
6.8C-calculate average speed using distance and time measurements
6.8D- measure and graph changes in motion
7.7A- contrast situations where work is done with different amounts of force to situations where no work is done such as moving a box with a ramp and without a ramp, or standing still;
8.6A-demonstrate and calculate how unbalanced forces change the speed or direction of an object's motion;
8.6B-differentiate between speed, velocity, and acceleration
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:  Evaluate your progress on the menu on a scale of 1-5 (5 is the best) and explain your evaluation .  

STEM:  I rate my progress a ____ because




Physics/Chemistry Menu 28
Bell Ringer: 
Which of the following is a balanced chemical equation? 
A. H2O2 H2O + O2 
B. 2 Fe2O3 + 3 C 4Fe + 3CO2 
C. SO2 + O2 + 2H2O 4H2SO4 
D. 2 Mg + HCl MgCl2 + H2






Texas Essential Knowledge and Skill
6.8C-calculate average speed using distance and time measurements
6.8D- measure and graph changes in motion
7.7A- contrast situations where work is done with different amounts of force to situations where no work is done such as moving a box with a ramp and without a ramp, or standing still;
8.6A-demonstrate and calculate how unbalanced forces change the speed or direction of an object's motion;
8.6B-differentiate between speed, velocity, and acceleration
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:  What is one concept you feel more confident about after completing the Menu Project?  What is one concept you need more practice on?


STEM:  
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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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Practice Net Force and Acceleration Name

Date Period

For each of the following problems, give the net force on the block,_and the acceleration, including units.

1) LNl 7 26N 2) 60N
300N

Net Force = a=F/m= Net Force = a=F/m=

180N
3 40k —> 4

—» 70N

20N

Net Force = a= Net Force =
a=

5 e = o
Net Force = a=

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

6) - a=3m/s* 7 _ a =40 m/s

F=mea= F=mea=
8) 2 9)
a=4m/s - 2
12kg 200kg a=6m/s
F=mea= F=mea=

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

Speed Machines
ﬁ & FORMULA : SPEED = Distance + Time

Round answers to the nearest tenth {one decimal place)!

1. NASCAR fans love race day when they get a chance to cheer on their favorite team! If
a driver was able to travel 600 miles in 3 hours, what was his average speed?

2. The fastest car on Earth, a British-made Thrust SSC, would win every NASCAR race in
America. If it takes 0.5 hours (30 minutes) to travel 380 miles, what is its speed?

3. The fastest train on Earth, the TGV from France, can travel at faster speeds than trains in
the United States. During a speed test, the train traveled 800 miles in 2.5 hours. What is its
speed?

4. Spirit of Australia, a hydroplane boat, made speed records by traveling 239 miles in
0.75 hours (45 minutes). What is its record-breaking speed?

5. The fastest plane ever made, the Lockheed SR71, was able to travel 2200 miles per hour.
Based on this speed, how far could it travel in:

a. 2 hours? b. 3 hours? c. 5 hours?

Challenge:
Which machine on this page is the fastest?

T. Trimpe 2001 http://sciencespot.net/
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6. Fill in the boxes and use a calculator to determine how long it would take each machine
to get to travel 60 miles. Use the speeds you calculated in miles per hour on the front of
this worksheet. Round answers to the nearest tenth (one decimal place)!

o8 I: = X | 60 minutes | =
Speed

(mph)

A. Jeff Gordon’s Car = minutes

B. Thrust §SC Car = minutes

C. TGV Train = minutes

D. Spirit of Australia Boat = minutes

E. Lockheed SR71 Airplane = minutes

T. Trimpe 2001 http://sciencespot.net/
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Practice 10 Motion Graph Analysis Name

Distance Traveled (meters)

The Velocity of a Moving Object (distance traveled over time)
e
E

:
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ime Elapsed (se&mds)

Instructions:

1
2.

3.

Cut out the entire graph area above along the outside salid border line.

Make a horizontal fold across your graph near the top (under the title). The title of the graph should be
folded down with the crease of your fold at exactly the 60 meter mark of the graph area.

Now fold the title back up so it's visible again, but now you should have a creased line along the top just
above the vertical dotted lines.

Next, carefully cut along all four vertical dotted lines up to your fold, but no more! You should have cut the
graph into sections flapping freely from the top, but still attached to the title,

Last, tape your graph into your packet

along the top edge along the title. The flaps should not be taped so they can open freely.
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Practice 10 Motion Graph Analysis Name

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

1. 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.)

2. Between which two letters is the rate of speed the fastest? Why?
3. The least amount of distance covered occurs between which two letters?
4. Identify the type of motion occurring between letters C and D? Give evidence to support your reasoning.

5. During the total journey, how many total seconds pass when the object nat in motion?

6. Calculate the gverage speed between letters B and C.

7. How much distance did the object caver over the entire journey?

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

9. Write a short story {3-5 sentences) that describes a situation with the motion experienced in the graph.
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Descriptions of Motion

1. Acceleration

2. Constant Speed (high rate of speed}

3. Constant Speed (low rate of speed)

4. Negative Acceleration (deceleration)

5. No Mation (stopped)

6. 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 hecause

Graph F matches description because
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Motion Graphs - Part 2
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Descriptions of Motion
1. No Motion (stopped)

2. Constant Speed
3. Acceleration

4. Negative Acceleration (deceleration)

Use the graph to the right to answer the questions below.

Which runner won the race?

Which runner stopped for a break?

How long was the stop?

Calculate each racer’s average speed over the race.
Albert -

Bob -

Charlie -

B.
o
o
)
w1
Time
D.
=
@
@
172
Time

Graph A matches description

Graph B matches description

Graph C matches description

Graph D matches description

i

Albert

DISTANEE {metten)
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e
N

\

B

Bob "
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Newton’s laws of Motion

PartI; Fill in the bianks below to state Newton’s three laws of motion;

e Newton’s 1% Law >

o Newton’s 2" Law >

s Newton’s 3 Law >

All objects will remain at ar will continue to move at a
constant in the same unless
acted upon by an unbalanced . This property is called

Unbalanced forces cause an object to
This can be stated mathematically by the formula:

F= *

Every action produces an equal and opposite
When one object exerts a force on another object, the second
object pushes back with the same amount of

Part Il; Use Newton's 2™ Law of mation to solve each problem. Show your work in your science journal. Then
record the correct answer here (with proper units!)

1) How much force is needed to accelerate a 66 kg skier at 2 m/s??

2) Whatis the force on a 1,000 kg elevator that is falling freely at 9.8 m/s2?

3) What s the acceleration of a 50 kg object pushed with a force of 500 newtans?

4) The mass of a large car Is 1000 kg. How much force would be required to accelerate the car at a rate

of 3m/s??

5) A S0 ke skater pushed by a friend accelerates 5 m/s2. How much force did the friend apply?

6} A force of 250 N is applied to an object that accelerates at a rate of 5 m/s2. What is the mass of the

object?




image56.jpeg
8%

7} A bowling ball rolled with a force of 15 N accelerates at a rate of 3 m/sZ; a second ball rolled with the
same force accelerates 4 m/s2. What are the masses of the two balls?

8} If a 60 kg person on a 15 kg sled is pushed with a force of 300 N, what will be person’s acceleration?
8) Aforce of 20 N acts upon a 5 kg block. Calculate the acceleration of the object.

10) An object of mass 300 kg is observed to accelerate at the rate of 4 m/s2. Calculate the force required
to produce this acceleration.

11) A5 kg block is pulled across a table by a horizontal force of 40 N with a frictional force of 8 N opposing
the motion. Calculate the acceleration of the abject.

12} An abject of mass 30 kg is in free fall in a vacuum where there is no air resistance. Determine the
acceleration of the object.

13) An object of mass 30 kg is falling in air and experiences a force due to air resistance of 50 newtons.
A. Determine the net force acting on the object and

B. Calculate the acceleration of the object.

14) A student pushes on a crate with a farce of 100 N directed to the right. What force does the crate
exert on the student?

15) A force of 200 N is exerted on an object of mass 40 kg that is located on a sheet of perfectly smooth ice.
A. Calculate the acceleration of the abject.

B. If a second object identical to the first object is placed on top of the first object, what
acceleration would the 200 N force produce?

16} Just before opening her parachute a skydiver of mass 50 kg reaches terminal velocity. Calculate the
force of air resistance.

17) For a person who has a mass 60 kg, calculate the weight in newtons. If 1 Ib equals 4.45 N, then what is
the person’s weight in pounds?

18) An object of mass 10 kg is accelerated upward at 2 m/s2. What force is required?
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Name: Teacher: Pd. Date:

Newton'’s Second Law of Motion Problems Worksheet

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

An object acted on by an unbalanced force will 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 e acceleration f=mea
mass = force
acceleration m = f/a
acceleration = force a=f/m
mass

In the first set of problems below, you will be 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 multiply the mass times the acceleration
to calculate the force. Be sure to convert any mass stated in grams inta kilograms,
by dividing it by 1000 (moving the decimal place over three places to the left). 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 a unit, to match the
accuracy of the measurements.

1. An object with a mass of 2.0 kg accelerates 2.0 m/s® when an unknown force

is applied to it. What is 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 is 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 is the amount of the force?
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4. An object with a mass of 6.0 kg accelerates 4.0 m/s? when an unknown force
is applied to it. What is the amount of the force?

S. An object with a mass of 7.5 kg accelerates 8.3 m/s? when an unknown farce
is applied to it. What is the amount of the force?

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

In the second set of problems below, you wil! be 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 in 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 m/s? when a force of 6.0 newtons is applied to it.
What is the mass of the abject?

8. An object accelerates 12.0 m/s* when a force of 6.0 newtons is applied ta it.
What is the mass of the object?

9. An object accelerates 5.0 m/s? when a force of 20.0 newtons Is applied to it.
What is the mass of the object?

10.  An object accelerates 2.0 m/s® when a force of 12.0 newtons is applied to it.
What is the mass of the object?

11. An object accelerates 7.2 m/s® when a force of 4.0 newtons is applied to It.
What is 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 is the mass of the object?

In the third set of problems below, you will be given the force applied to an object
and the mass of that object, and then will need 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 equal to 1 kilogram. Show your work in the
space provided. Be sure to state the proper units in your answer, and state each
answer to the nearest tenth of a 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 is 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 is the resulting acceleration of the object?

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

17.  An object with a mass of 2300 g has a force of 6.2 newtons applied to it.
What is 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 is 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 m/s? when a farce of 20.1 newtons is applied to It.
What is 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 is 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 it. What is the amount of the force?
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Name: Ch.3:1

Period:

Sir Isaac Newion (1642-1727) was un English physicist and mathematician. Before the age of 30 he
formutaled the laws of motion and invented calcutus. Much of our modern science is based on Newlon's

Newton’s Laws of Motion

Law One - Law of Inertia Law Three -
An object at rest will stay at rest unless '-'“W Two- F=ma Law of Egual and Opposite Forces.
acted on by an unbalance force. ‘The acceleration of an object is propor- | | Whenever one object exerts a force an
An object in motion will stay tional o the force acting on it anather object, the second exert an
in motion unless acted upon by and inversely praportional w its mass. equal and opposite force on the first.
an unbalanced force. OR oR

OR Force causes acceleration, Far every action there is an equal

ings ki ving ar sty at rest, g & . 4 A
Things keep moving or siay at res, while mass resisis acceleration and oppasite reaciion.
waless a net furce acts upon them.

Inertia is the property of
an object that resists
change of motion.

A force is any action that can change or cause motion.

A force is any push or pull.
‘We use Newtons (N) to measure force.

Net force s the sum of all the forces and has direction.

(Be sure to make right positive and left negative.)

More mass,
Moving objects have inertia; mare inertia
they want to keep moving;
stopped objects have inertia;
they want to stay at rest.

An object
More mass = more inertia! will move in the
direction of the net
Something that is harder Less mass, (or unbalanced)
to push has more inertin! lesx inertia Jorce.

Newton’s Second Law

Mass Far the same acceleration,

F=ma tells us:

& (inkg) more mass
_foee g = ma requires more force.
(in Newtons) "W Acceleration @ : Newton's 2nd Law tells us that when
(in mises’) For the same mass, you accelerate (stomp on the gas) ar
more acceleration decelerate quickly (brake fast) you use
Force equals mass times acceleration. requires more force. maorc force and wear oul engine parts

and brakes faster.

Ex. Ifa 50N force pulls ona Ex. A force of 49 N causes a 7 m/s®
10 kg abject, how much acceleration. Find the mass of the
acceleration will accur? g

Ex. How big a force does it iake to give a
50 kg object an acceleration of 40 mis

Variables: Solve:

Variables:  Solve: Variables:
40mis’=a F=ma

50N=F F=ma 49N=F
10kg=m 50=10a 7mis’=a
a="7? 50 _ Ta m=7

Equation: 10 °_~ Equation:
F=ma a=3m/s* F=ma

0kg=m F = 50(40)

Lt F=50%40

Equation: F=2000N
F=ma

cstephenmurray.com Copyright © 2004, C. Stephen Murray
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6 newtons

Inertia An action that can causes motion.

Force pulling all object toward each
other,

Mass

Gravity The amount of matter in an abject

Net force Tatal of all of the forces on an abject.

Ability of an object to resist change of
motian.

Number these from least {1} to most (S) inertia.

A bascball | A small Awruck | Afeather | A large
car train

Farce

Number these from least (1) 1o most (5) momentum.

Parked
truck

Fast
featiier

Fast
baseball

Fast car Slow car

Asled is being pulled to the left by 5 dogs, each dog pulling with
6 Newtons of force. Find the net force.

1 a person pulls on a cart to the right with a force of 10 N and a
second person pulls to the left with a force of 3 N, what is the net
force (+ direction) on the cart?

a3

Ch3:1

‘Which of Newton’s Three Laws Applies?
Law 1,2, 0r37

‘When you put a baok on a table the table pushes an the baok.

A person is pushed forward into their seatbelt when a car
stops.

A larger car takes more force to move.

A person leans on a wall and the wall pushes back.

Abrick sits on a table unil you push on it
Which way will

Understanding Net Force y
it accelerate?

30N4—E—>

25N
8N
15N

oN %
1o %
A 20 kg bike accelerates at 10 m/s”. With what farce was the

person pedaling?

1f & person is pushing a cart with a force of 40 Newtons and it
accelerates at 0.5 m/s”, what is the mass of the cart?

A2N and & N force pull on an object to the right and a 4 N
force pulls to the lefi a 0.5 kg object. What is the net force on
the object?

‘What is the acceleration of a 3 kg rork that is thrown with a force
of IBN?

cstephenmurray.com
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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/s? that has a mass of 20kg?

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

4. Which object in above diagram will have the greatest acceleration?

Explain. - i 1

Staring g, niah e

5. Which object in the above diagram will have the least acceleration? ; [T —
Exptlain. -—-&L-@]

i
o ¢ i
| i

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

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

8. What is the net force acting on the object in example A? Examplo A

9. Are the forces balanced or unbalanced for example A? il sun
o e 0t
o it

10. What direction will the object move in example A?

11. What is the net force acting on the objeet in example B?

Example B
12. Are the forces balanced or unbalanced for example B? S e
50N

e | o

3. What direction will the object move in example B? dght ot

14. What is the net force acting on the object in example C? Exgrie s

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

16. Whal direction will the object move in example C?

17. Complete the chart below.




image63.jpeg
Force Describe the motion

Balanced

Unbalanced

18. 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. T Walking Spees |

B. Describe the motion from 4 to 7 minutes? | f: :

C. What is the speed from 0 to 4 minutes? i= |

D. What is the speed from 4 to 7 minutes? g:u i
“Time (Minutes]

19. The graph below depicts the acceleration of a student walking heme from school.

A. Describe the motion from 0 to 4 minutes.

" Welkng Acreleratinn

lis
| 5
zi':/\
i

oS i Y
| [ ]

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.

Distance ve. Time of Threa Animats

Distance fmators)

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 |
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22. The graph below shows the speed of 2 motorcycles.
A. Which molorcycle moves the fastest? Explain.

B. Which motorcycle accelerates (he fastest?

Dstance (km)

15 EJ

Time (minutes}

23, Define and give an example of each of Newton’s 3 Laws of Motion,
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