
 

  Campus: Princeton High School 

Author(s): Kyle Lamothe Date Created / Revised: July 13, 2017 

Six Weeks Period: Second Grade Level & Course: 11th Physics (PHSPHAPU2L1) 

Timeline:  19 Days Unit Title: Unit 02 Newton’s Laws of Motion Lesson #01 

Stated 
Objectives: 
TEK # and SE 

P.2 Scientific processes. The student uses a systematic approach to answer scientific laboratory and field 
investigative questions. The students is expected to: 
P.2F Demonstrate the use of course apparatus, equipment, techniques, and procedures including triple 
beam balances, clamps, dynamics demonstrations equipment, data acquisition probes, slotted and 
hooked lab masses, stopwatches, graph paper, protractors, friction blocks, 90-degree rod clamps, metric 
rulers, spring scales, meter sticks, scientific calculators, computers. 
 
P3 Scientific processes. The student uses critical thinking, scientific reasoning, and problem solving to 
make informed decisions within and outside the classroom. The student is expected to:  
P.3F Express and interpret relationships symbolically in accordance with accepted theories to make 
predictions and solve problems mathematically, including problems requiring proportional reasoning and 
graphical vector addition. 
P.4 Science concepts. The student knows and applies the laws governing motion in a variety of 
situations. The student is expected to: 
P.4D Calculate the effect of forces on objects, including the law of inertia, the relationship between force 
and acceleration, and the nature of force pairs between objects. Readiness Standard. 
P.4E Develop and interpret free-body force diagrams. 

See Instructional Focus Document (IFD) for TEK Specificity 

Key 
Understandings 

Weight is the force of gravity acting on an object’s mass. 
  
Forces and mass determine acceleration. 
  
Acceleration and forces are vector quantities. 
  
Newton’s laws describe the effects of external forces on masses and their motion. 

● Free-body diagrams are an essential step in the analysis of force-acceleration problems. 

 

Misconceptions ● Students may think objects with more mass “push harder” than objects with less mass. 
● Students may think objects with more mass experience greater acceleration due to gravity than 

objects with less mass. 
● Students may think a constant force must be applied to an object for it to remain in motion. 
● Students may think that even without friction, objects in motion would still eventually stop 

moving 

 

Key Vocabulary  Force – a push or pull on an object 



Inertia – the resistance of an object to a change in motion 

Acceleration – rate of change in velocity of the motion of an object 

Free body diagram – a diagram of all forces acting on an object drawn as vectors outward from the center 

Weight – the gravitational force that an object exerts due to its mass 

Mass – the amount of matter an object contains, a measurement of inertia 

Net force – sum of all force vectors into a combined or total force 

Normal force – force exerted perpendicular to the surface an object rests on (support force) 

Friction – force opposing motion caused by the interaction of surfaces 

Torque – the product of the force and the lever arm that may cause rotational motion 

 

Suggested Day  
5E Model 

Instructional Procedures 
 (Engage, Explore, Explain, Extend/Elaborate, Evaluate) 

Materials, Resources, Notes 

Day 1- Engage 
Friday 
September 29th 
2017 

Objective: We will discover what inertia is and how it effects the 
motion of different objects. 

Engage: Bowling Ball Broom Grand Prix 
                   Materials: 2 bowling balls, 2 brooms, cones 
 split class up into 2 teams and have a relay race of teams using 
a broom to push a bowling ball around a simple marked off lane. 
 
Quickwrite Debrief: What made this race difficult? (it’s hard to 
control a bowling ball with a broom) 
Is it only hard to increase the speed of the bowling ball from 
rest?   (No, its also hard to stop it from moving) 
What about the bowling ball makes this so hard? (it’s mass) 
 
Inertia is the resistance of an object to acceleration. 
More Mass ≫ More inertia 
 
 
 

● Demonstrate for the students a set table, candle inertia, 
egg inertia or show video of object inertia phenomenon.  

● Students will be provided the six week project for 
creating an infographic selecting one physicist and their 
impact.. Guidelines on P drive. 

Materials: a pool ball and a level surface 

1. Place the ball at rest on the level surface. 

a. What is needed to keep it at rest? 

b. What is needed to make the ball move? 

2. Start the ball in motion in a straight line. 

a. What is needed to keep the ball moving in a straight line? 

b. What is needed to change the ball’s direction? 

Pool Balls, Bowling Balls, broom, 
cardboard box tops 
Egg, Candle, plastic cups, toilet 
paper rolls 
 
https://www.youtube.com/watch?v
=T1ux9D7-O38 
use various intertia 
demonstrations from video 
 
P.4D Calculate the effect of forces on 
objects, including the law of inertia, 
the relationship between force and 
acceleration, and the nature of force 
pairs between objects. Readiness 
Standard. 
 

https://www.youtube.com/watch?v=T1ux9D7-O38
https://www.youtube.com/watch?v=T1ux9D7-O38


c. What is needed to stop the ball? 

4. What factors control how hard you have to push the ball to 
change its motion? 

5. Write a statement which summarizes what you’ve learned. 

 
Place the pool ball in a box top. Walk around and observe the 
ball as you move around. Make sure that you speed up, slow 
down, move in a circle, and turn different directions. Write down 
your observations. Write a paragraph length explanation of what 
you see. 
 
Watch the 3 incorrect laws of motion to identify common 
misconceptions 
https://www.youtube.com/watch?v=Yf0BN0kq7OU 
 
 
 
Closing Task: I will predict how the inertia of a bowling ball might 
be effected if it was on the moon, or Jupiter. (it won’t) 

Day 2 –Explain/ 
            Explore 
Tuesday 
October 3rd 2017 

Objective: Describe a force as an interaction between two 
objects and identify both objects for any force. 
 
Bellringer: Try to describe force in your own words.  
 
Explain: (10 minutes) 

● Read Everyday applications of Newton’s First Law on 
The Physics Classroom  and ask students to explain 
what is happening using the vocabulary just introduced.  

● Introduce Galileo’s inertia and mass rolling ball, use 
The Physics Classroom. Link Galileo, followed by 
Newton 
http://www.physicsclassroom.com/class/newtlaws/Lesso
n-1/Inertia-and-Mass 
 

 
Whiteboard list:  
● Sources of forces: how many different ways can I exert a 

force on another object? (then make a class list on the 
board) 
Forces are pushes and pulls. Forces are applied by objects. 
Have Sources of Forces on overhead. Have students copy 
table at bottom and discuss. 

http://phyz.org/phyz/BOP/2-NEWTON/G-Real_Objects.pdf 
 
 
Instructional Activity: Forces Investigation 
The first part of this activity consists of an observational lab. The 
students work in pairs to create situations using a variety of materials 
(balls, books, carts, string) and learn to construct free-body diagrams 
for those situations. The students use whiteboards to draw their 
free-body diagrams. The pairs take turns presenting their board to the 
rest of the class. Each pair displays their diagrams and briefly explains 
their thinking. I encourage the students to challenge each other’s 
claims and support their answers with evidence (scientific 
argumentation). The second part of the lab includes a quantitative 
component, as the students calculate the value of the gravitational 

The Physics Classroom 
http://www.physicsclassroom.
com/class/newtlaws/Lesson-1/
Newton-s-First-Law 
 
5 stations: 1)book on a table 
2) ball dropped in the air 
3)  cart rolling down a 
horizontal track at a constant 
speed 
4)  anything hanging from a 
vertical string 
5) same thing hanging from 2 
angled strings 

http://www.physicsclassroom.com/class/newtlaws/Lesson-1/Newton-s-First-Law
http://www.physicsclassroom.com/class/newtlaws/Lesson-1/Newton-s-First-Law
http://www.physicsclassroom.com/class/newtlaws/Lesson-1/Newton-s-First-Law
http://phyz.org/phyz/BOP/2-NEWTON/G-Real_Objects.pdf


force on various objects. The students then determine the values of 
other forces, such as the normal force. 
 
Closing Task: I will draw the forces present in various situations. 

Day 3 –Engage/ 
            Explore 
 
Wednesday 
October 4th 2017 

 Objective: Use a lab to derive Newton’s 2nd law. 
 
 
Opening Demo: What happens to the motion of an object if there 
is a constant force applied?  
How can I detect a force? (wait for a few responses, and 
demonstrate a spring scale) 
After a few guesses from students, take students to hallway with 
some spring scales and skateboards (or roller dollies if not 
available). Challenge students to keep a constant force over 20 
Newtons.  
What happens?  ( a constant force results in a changing 
velocity, not a constant one) 
 
As a wrap up, discuss fan carts 
https://www.youtube.com/watch?v=B5Fto8T-lVE 
 
 
Instructional Activity: Newton’s Second Law Investigation 
Students use photogates & average acceleration formula (motion 
detector if available) to determine the acceleration of a dynamics cart 
in two scenarios: (1) the total mass of the system is kept constant 
while the net force varies, and (2) the net force is kept constant while 
the total mass of the system varies. (guide students on how to use 
photogates to get acceleration) 
Have students graph findings 
 
1.3 Newton's Laws Pre Lab.docx 
1.4  XNewton's Laws Lab.docx 
 
Homework:  
https://www.youtube.com/watch?v=dj-i5NXX2CU 
 
 
● Closing Task: I will share with the class what my group 

found. 

● Links in text to left 
● Textbook 
● Chapter 4 Note Guide 

 

 
Day 4 –Explain 
 
Thursday 
October 5th 2017 

 
 

Finish 2nd law lab, share white-board findings 
 
Begin Discussion mass v. weight 
Galileo’s Falling Objects 
https://www.youtube.com/watch?v=E43-CfukEgs 
 
Engage: 
http://dev.physicslab.org/Document.aspx?doctype=5&filename=
Compilations_NextTime_FallingSpheres.xml  
 

● Question students about difference between mass and 
weight. Some should remember difference. Introduce that 
gravity is a force that we will be studying and that it is 
related to your weight. Have students convert their lbs to 
Newtons (2.2 lbs per Newton and then Newtons to 

● Handout of McGraw-Hill Virtual 
Investigation 

● Computer access 
 
 

https://www.youtube.com/watch?v=E43-CfukEgs
http://dev.physicslab.org/Document.aspx?doctype=5&filename=Compilations_NextTime_FallingSpheres.xml
http://dev.physicslab.org/Document.aspx?doctype=5&filename=Compilations_NextTime_FallingSpheres.xml


kilograms; 9.8 kg per Newton) Do students see the 
relationship between kg & g & N? (phyz job worksheet) 

Explore: 
Work through 1.1a Forces 1.docx  or  
Work through various TIPERS Examples describing “What if 
anything is wrong?”  
 
Closing Task: I will explain the difference between mass 
and weight. 
 

https://www.youtube.com/watch?v=DuNcwn6PE34 for 
homework 

Day 5 –Extend 
  
Friday October 
6th 2017 

 Objective: Practice using and simplifying free body diagrams to 
represent real world situations.  
 
Instructional Activity (10-15 minutes): Static Equilibrium Investigation 
This activity is set up as demo with a dynamics cart that hangs 
balanced by strings. Students working in teams of three must 
determine the mass of the cart. They can read the tension in the 
strings from the spring scales and they can measure the angles of the 
strings. Their solution requires a free-body diagram and its 
corresponding mathematical expression. The teams then use a 
whiteboard to present their work to the class. The various teams 
compare their results and offer feedback to the teams that arrived at 
incorrect solutions. 
 
● (5-10 minutes) have a rolling chair, have one student sit in it 

and ask them what they would have to do to move the chair. 
They have to push the other way. Introduce newton’s 3rd 
law.  
 
Practice Identifying easy force pairs. Increase in difficulty. 
 
Use a cannon as an analogy, find the acceleration of the 
cannonball and the cannon. Cannonball weighing 1kg and 
the cannon weighing 100kg. 

 
 
(15-20 minutes) Work through 1.2b Forces 2.docx 
 

 

 

●  

Day 6 Monday 
October 9th 2017 
 
Evaluate 

Objective:  
 
Use  1.2a 3rd Law CUP.docx as a review for quiz 
 
Newton’s Law quiz (if students are not ready, use tomorrow’s 
book work as extra practice and quiz tomorrow) 
 
homework https://www.youtube.com/watch?v=D1NSC-r7n88 
 

● P.4E Develop and interpret 
free-body force diagrams. 

 
–Explain 
      Day 7   

Objective: We will use free-body diagrams to illustrate the 
various forces on an object. 
 
Review Homework  
 

● McGraw Hill Conneted 
●  

 
 

https://www.youtube.com/watch?v=DuNcwn6PE34
https://www.youtube.com/watch?v=D1NSC-r7n88


Tuesday 
October 10th 
2017 

Work through example 2 on cutnell physics page 90. Assign 
problems on page 123. Numbers 2, 12, 13, 15.  
●  

Day 7-Explore 
 
Wednesday 
October 11th 
2017 

Bellringer: 2 ropes pull on a 10 kg box. One pulls 30 N left and 
one pulls 10 right. Find the acceleration of the box. 
 
Where does all the weight go?? 

Quick Force/Angle MiniLab 

Collect a spring scale, a protractor, a ramp, and a 
cart.1.Measure the tension of the rope as it holds the cart in 
place at 4 different angles:2. At each angle, circle which object 
is carrying most of the weight What holds the weight?  

@ 90 degrees = ______ N  

 Rope?     All/most/some/none  Ramp?  All/most/some/none 

@ 60 degrees = ______ N  

 Rope?     All/most/some/none   Ramp?  All/most/some/none 

@ 30 degrees = ______ N  

 Rope?    All/most/some/none   Ramp?  All/most/some/none 

@ 0 degrees =   ______ N  

 Rope?     All/most/some/none  Ramp?  All/most/some/none 

Work through Conceptual Physics normal force worksheet 
together 

Homework: https://www.youtube.com/watch?v=D1NSC-r7n88 
 Closing Task: I will use arrows to illustrate how ramps effect the 
friction and normal forces.  

● Dean Baird’s Book of Phyz 
website 

● The Physics Classroom 
● Make handout 

Day 8 –Explore 
 
Thursday 
October 12th 
2016 

Objective: We will find out what effects friction the most: surface 
area or weight. 
 
 
Introduce Friction:  
Ask: Is friction good or bad? Ask students to give examples 
 
Introduce Force of friction= (coefficient of friction) (Normal 
Force)   or mu x mass x gravity 
 
Solve a few example problems.  
 
Ask what’s easier to push: a heavy box at rest or a heavy box 
already moving? 
 
work through page 102 example 9 and example 10 
 
Coefficient of Friction Mcgraw Hill Lab 
 
Instructional Activity: Coefficient of Friction Investigation 
Working in small groups, students design and implement two separate 
experiments to determine the maximum coefficient of static friction 
between a shoe and provided samples of linoleum and wood. In one 
experiment, the linoleum and wood samples are placed on a horizontal 
surface; in the other experiment, they are placed on an inclined plane. 

●  



(Also, determine how much surface area effects friction) 
(possibly) 
practice on page 125  #’s 52, 53, and 54 
●  

Day 9-Explore 
and Explain 
 
Friday October 
13th 2017 

Objective: We will practice adding & subtracting vectors as they 
relate to adding forces.  
 
Possibly demo physicsclassroom vector addition 
Work through 3.1 Vectors.docx 
 

P.3F Express and interpret relationships symbolically in 
accordance with accepted theories to make predictions and 
solve problems mathematically, including problems requiring 
proportional reasoning and graphical vector addition. 

Day 10  
Monday 
October 16th 
2017 

● Objective: Expose a difficult misconception with tension. 
 
 

● Tension demo: 
Set up a spring scale horizontally between tow pulleys. Attach two 
equal masses with ropes, one to each end of the scale, and run the 
ropes over the pulleys, so the masses are suspended in the air. 
Make sure the face of the scale faces away from the class. Ask the 
students what they think the scale reads. After a good debate, turn 
the apparatus so that they can see the scale reading. 
 
 
 
Some students might expect the spring scale to read the sum of the 
two weights. In fact, the scale reads the magnitude of tension; the 
weights exert equal but opposite forces on the spring scale. Thus 
the tension in the scale equals the force with which each weight 
pulls.  

●  
●  

Model Example 5 on page 110.  
Assign 110 number 33 for class to attempt. Assign 36 & 37 as 
homework.  
 
Compare pulling up on rope at constant velocity vs. holding up 
something with a rope versus pulling with acceleration.  
 

● Emphasize importance of equilibrium  
 
Discuss Check your understanding 107.  in cutnell book page 125 #54, 
126 #61, 63,  

●  

Day  11–Engage/ 
Tuesday 
October 17th 
2017  
 
 

 
Objective: Figure out how Newton’s laws apply to systems of two or 
more objects? 
Instructional Activity: Atwood’s Machine Investigation 
Students work in small groups to construct an Atwood’s machine or a 
modified Atwood’s machine. They then design and implement an 
experiment to determine the acceleration of a hanging mass in the 
machine and the tension in the string. 
Objective: We will review kinematics and practice combining dynamics 
and kinematics  
 
 
Have 2 example problems for students to solve using kinematics: 
 
Walk through example 9 on 102.  
 
 
Example 18 page 116. Before Solving have students find acceleration 

 
 
●  



of 2 blocks connected by a rope, with one off the table. Mass 1 8, mass 
2 22. Have them solve. Now what if the table was at an angle of 30 
degrees? 
 
 
 
Practice problems from chapter 4  page 128 # 98, 99, 96 includes 
kinematics 
129 #117 just a    116 is a tricky one. 
 
Homework: https://www.youtube.com/watch?v=CW8MVQwgK3Q  

Day 12 –Explain  
  
Wednesday 
October 18th 
2017 
(Early Release) 
 

Objective: Practice with 2-dimensional forces 
 
3.2 2D Forces.docx 

 
 
 
 
●  

Day 13- Extend 
Thursday 
October 19th 
2017 

● Review  
2-D Force Quiz 

●  

Day 
14-Elaborate 
Friday October 
20th 2017 
 

Objective: Use balloon rockets to demonstrate & identify 
interaction pairs (Newton’s 3rd Law) 
Engage: 
● Use Conceptual Physics Lab Manual with Balloon Rockets 

lab modified to have students set up vertical, horizontal and 
diagonal balloon tracks. Focus on establishing controls for 
this lab with circumference measurement devices and air 
pressure assurances.  

● Students complete lab questions, motion diagrams with 
vectors and create a position- time graph, velocity-time 
graph, and acceleration-time graph and also free-body 
diagrams to illustrate and communicate description  and 
explanation of balloon motion. 
 
use 
http://www.erhsnyc.org/ourpages/auto/2014/11/30/5064668
6/Physics%20Worksheet%20Lesson%2010%20Newton_s%
20Third%20Law%20of%20Motion%20-%20Action%20and%
20Reaction.pdf    as lab wrap up 
 
Closing Task: I will turn in Lab Report. 

●  

Day15-Engage/ 
            Elaborate 
Monday October 
23rd 2017 

Optional Formative Assessment: Simulation Exercises 
Working in pairs, students make predictions and/or perform 
calculations based on scenarios presented in the simulations. They 
then run the simulations to check their answers. For “Forces in 1 
Dimension,” students choose the settings for a scenario in which a 
force is applied to an object. They draw a free-body diagram of the 
forces acting on the object and predict the corresponding position, 
velocity, and acceleration graphs. They then check their predictions 
using the simulation. For “Ramp: Forces and Motion,” students choose 
the settings for a scenario involving an object on an incline. They 
calculate the net force on the object and use the simulation to check 

● McGraw Hill Textbook pages 
114-118 

http://www.erhsnyc.org/ourpages/auto/2014/11/30/50646686/Physics%20Worksheet%20Lesson%2010%20Newton_s%20Third%20Law%20of%20Motion%20-%20Action%20and%20Reaction.pdf
http://www.erhsnyc.org/ourpages/auto/2014/11/30/50646686/Physics%20Worksheet%20Lesson%2010%20Newton_s%20Third%20Law%20of%20Motion%20-%20Action%20and%20Reaction.pdf
http://www.erhsnyc.org/ourpages/auto/2014/11/30/50646686/Physics%20Worksheet%20Lesson%2010%20Newton_s%20Third%20Law%20of%20Motion%20-%20Action%20and%20Reaction.pdf
http://www.erhsnyc.org/ourpages/auto/2014/11/30/50646686/Physics%20Worksheet%20Lesson%2010%20Newton_s%20Third%20Law%20of%20Motion%20-%20Action%20and%20Reaction.pdf
https://www.youtube.com/watch?v=CW8MVQwgK3Q


their calculation. 
 
●  

Day 16-Evaluate 
Tuesday 
October 24th 
2017 

 Review Instructional Activity: Students are quick to say that a 
person’s weight changes with altitude because of varying values 
for the acceleration due to gravity. To extend students’ thinking, I 
ask: What happens to a person’s weight in an accelerating 
environment? Have students stand on scales and pretend they are 
riding in an elevator. At first the elevator is at rest while at the 
lobby. Next, students simulate their motion as the elevator 
accelerates upward. I ask questions such as the following: Does 
the reading on the bathroom scale change? What about during the 
time of constant velocity as the elevator smoothly travels upward, 
as the elevator comes to a stop at the penthouse, or as the 
elevator begins to accelerate downward? 
 
 
 
Instructional Activity: 

Normal force is next addressed mathematically. It was 
conceptually explored previously with apparent weight, bathroom 
scales, and elevators. The four cases for calculating normal force 
are presented here: box on a horizontal surface, box with 
upward-acting applied force (wagon), box with downward applied 
force (lawnmower), and box on an incline. Examples of these four 
cases are displayed throughout the classroom as visual support. 
For each case, students discuss how the normal force would be 
calculated. Volunteers write their guesses on the board, and 
responses are compared and modified. Once the four equations for 
normal force are developed, numerical values are provided for the 
component forces and students calculate the values for the normal 
force. Formative Assessment: With the displays from the preceding 
activity still up, I pose conceptual questions involving no 
calculations, such as the following: If the inclination is increased, 
how is normal force affected, and how does this affect the 
acceleration? If a second box is stacked on top of the first, what 
changes result? After several minutes of discussion, students 
break into groups, with one group per display. Each group presents 
to the class three changes that could be made to their display and 
explains what would be the resulting effects to the system. 
 
 

●  

Day 17 
Wednesday 
October 25th 

Work through various selected TIPERS as a review 
 
Complete 4.1 Forces Review.docx 

●  

Day 18 
Thursday 
October 26th 
2017 

Unit Test 
 
 
Homework: video for next unit (Uniform Circular Motion) 
https://www.youtube.com/watch?v=XXMbfd6h82c&feature=youtu.b
e  

●  

Day 19 
Friday October 
27th 2017 

Review Test ●  

https://www.youtube.com/watch?v=XXMbfd6h82c&feature=youtu.be
https://www.youtube.com/watch?v=XXMbfd6h82c&feature=youtu.be


Performance 
Indicators and 
Concepts 
(Optional) 

Create and share a multimedia presentation depicting student 
demonstrations of Newton's Laws of Motion as well as other key 
force concepts.  Include the following key force concepts: 

● Friction 
● Ramps 
● Torque 

For each scenario, list the law/concept, explain how the 
picture/video matches the concept, and draw a free-body 
diagram to describe the forces acting on the object.  For the 
scenario depicting Newton's 2nd Law, include calculations. 
 
Change – Force and Motion 
  
Constancy – Force and Motion 
  
Properties – Change 
  
Nature of Science – Critical Thinking; Communicating 
Conclusions 
 

● Assessment 

 

 


