
 

 Campus: Princeton High School 

Author(s): Kyle Lamothe Date Created / Revised: July 19, 2017 

Six Weeks Period: Second Grade Level & Course: 11th Physics (PHSPHU4L1) 

Timeline:  9 Days  Unit Title: Unit 04 Universal Gravitation Lesson # 05 

Stated Objectives: 
TEK # and SE 

P.4 The student knows and applies the laws governing motion in a variety of situations. The student is 
expected to  

P.4F Identify and describe motion relative to different frames of reference (supporting standard) 

P.5 The student knows the nature of forces in the physical world. The student is expected to 

P.5A Research and describe the historical development of the concepts of gravitational forces. (supporting 
standard) 

P.5B Describe and calculate how the magnitude of the gravitational force between two objects depends on 
their masses and the distance between their centers. (readiness standard) 

See Instructional Focus Document (IFD) for TEK Specificity 

Key 
Understandings 

The universal law of gravitation formulated by Newton states that every two objects in the universe 
with mass are attracted to each other. 

The history of gravity is essential to a complete understanding of its importance. Newton reasoned its 
general properties, Cavendish measured it, and Einstein extended it to an integrated theory of space 
and time. 

Relativity compares measurements between two frames of reference moving relative to each other.  

Special relativity examines the measurements at relative speeds near the speed of light. 

Objects moving near the speed of light will be shorter in direction of motion and more massive and 
slower clocks than measurements made by the moving object. 

Misconceptions Students may think that gravitational force is the same on all falling bodies. 

Students may think that gravitational force acts on one object at a time. 

Students may think only large objects have a gravitational force. 

Key Vocabulary  Gravitation- the force of gravity 
Relativity- the theory that space and time are relative concepts, rather than absolute concepts. 
Energy-the property of an object or a system that enables it to do work; measured in joules 
Correspondence principle-if a new theory is valid, it must account for the verified results of the old theory in 
the region where both theories apply. 
Invariant-meaning that something does not change under a transformation, such as from one reference frame 
to another 
Postulates-a fundamental assumption 
Frame of reference-may refer to a coordinate system used to represent and measure properties of objects, 
such as their position and orientation, at different moments of time 
Relative motion-All motion is relative to the observer or to some fixed object- 
  

Suggested Day  
5E Model 

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

Materials, Resources, Notes 

http://en.wikipedia.org/wiki/Time
http://en.wikipedia.org/wiki/Position_(vector)
http://en.wikipedia.org/wiki/Coordinate_system
http://en.wikipedia.org/wiki/Orientation_(geometry)


Day 1 
Engage/Explain 
 
Tuesday Oct 31st 
2017 

●  Show treadmill dance video as an intro to relative velocity 
● https://www.youtube.com/watch?v=IWu9o5zrj3g  
Ask the class: Why is a policeman always parks his car to use his 
speed radar gun as opposed to using it while he or she is driving? 
 
● Chapter 6 visual 4 mcgraw hill connected worksheet 
●  
● Arbor Scientific Relative Velocity Lab  
● ../Documents/Princeton High Physics/2nd 6 

weeks/relative_velocity_lab.pdf 

● www.youtube.com/watch?v=L6-kn2tB-9E 

 
 
P.4F Identify and describe motion 
relative to different frames of 
reference (supporting standard) 

 

Day 2 
Wednesday Nov 
1st 2017 

Objective: We will discuss how Newton connected the motion of the 
moon with the motion of things on earth. 
 
Finish Lab write-up 
 
“Put yourself back a few hundred years, looking up in the sky and 
you notice a few things. Why does it appear that the moon and sun 
move slowly over the earth during the day? What is guiding its’ 
path? 
Do things naturally go in a circular motion? (no) 
What must there be to cause something to go in a circle? (must be 
some type of force) 
 
Demo Vertical Circular Motion with cup of water  
 
Watch first 2 minutes of the apple and the moon to ask why does an 
apple fall to the ground but the moon doesnt 
 
https://www.youtube.com/watch?v=ZwTGAW0b_bo 
Watch Crash Course Astronomy (gravity of the situation) starting at 
3:41 

P.5A Research and describe the 
historical development of the 
concepts of gravitational forces. 
(supporting standard) 

Day 3  
Thursday Nov 2 
2017 

Explain: 
● Complete Centripetal Force Bill concept building worksheet 

from Book of Phyz.  
● Explain relationship between linear motion in a circle is related 

to F=ma, such that acceleration is occurring as the direction the 
object would move if released from the centripetal force is 
tangential, so that it can and does have a constant speed, but 
not a constant velocity. However you can identify the 
(centripetal acceleration) ac=V2/r and (centripetal force) Fc= 
mac=mv2/r. 
 

● Closing Task: I will be able to use a lanyard to demonstrate that 
the centripetal force always points to the middle while the 
velocity vector is tangential to the circle. 

● http://phyz.org/phyz/BOP/3-UCMG/PHY.ht
ml 

● (under jobs #3) 
● http://phyz.org/phyz/BOP/3-UCMG/J-Cent

ripetal_Force_Bill-SB.pdf 

Day 4 
Friday Nov 3rd 
2017 

Objective: We will introduce the concept of universal gravitation and 
the gravitational constant.  
 
Engage: Magnet mini lab: have a few stations set up. 
 
Magnets have a North and a South pole. On your card describe 
what happens when you turn a magnet around. Also does the same 
thing happen with gravity (if I the opposite sides of 2 objects face 
each other, does anything change?) 

Pick up 2 magnets and move them slowly together without letting 
them touch. On your card, describe what happens. 

Pick up 2 of the small magnets and move them slowly together 
without letting them touch. On your card, describe what you observe 
is different about using a smaller magnet. 

 

● P.5B Describe and calculate 
how the magnitude of the 
gravitational force between two 
objects depends on their masses 
and the distance between their 
centers. (readiness standard) 

http://../Documents/Princeton%20High%20Physics/2nd%206%20weeks/relative_velocity_lab.pdf
http://www.youtube.com/watch?v=L6-kn2tB-9E
http://../Documents/Princeton%20High%20Physics/2nd%206%20weeks/relative_velocity_lab.pdf
http://phyz.org/phyz/BOP/3-UCMG/PHY.html
http://phyz.org/phyz/BOP/3-UCMG/PHY.html


 
Explain: 
Demonstrate mathematical relationships between mass and 
distances in calculating gravitational attraction using Phyzlab: 
Proportional Reasoning. Introduce gravitational constant G- 6.67 X 
10-11 Nm2/kg2.  
Proportional Reasoning Worksheet.  
Work a few together from 
http://www.physicsclassroom.com/class/circles/Lesson-3/The
-Apple,-the-Moon,-and-the-Inverse-Square-Law 
 
 
 and assign the worksheet as classwork/homework 
 
Closing Task: I will be able to calculate the force of gravity between 
2 objects and any distance apart. 

Day 5 Monday 
Nov 6th 2017 

Bellringer: Only bellringer of the week: List a few things that cause 
arguments to get out of hand? 
● Objective: We will differentiate Einstein’s theory with Newton’s. 
Elaborate: 
Show https://www.youtube.com/watch?v=MTY1Kje0yLg   or 
https://www.youtube.com/watch?v=4yyb_RNJWUM 
 
To illustrate einstein’s idea of gravity, which theorizes that gravity is 
not a force, but just that mass effects spacetime. 
 

●  McGraw Hill chp 7 
Transparency #4. 

● Frame of reference motion 
problem exchange 

Day 6 Tuesday 
Nov 7th 2017 

Phet Lab My Solar System by Chris Cochran “Orbits, effects of mass 
and distance”  
 
Or further practice with 2.1 Gravity and Orbits.docx 
 
 

 

Day 7  
 
Wednesday Nov 
8th 2017 

Finish Phet simulation 
 
Concept Review game 
Turn in study guide 

 

Day 8 
Thursday Nov 9th 

Six weeks test  

Day 9 Friday 
November 10th 
2017 

Test Corrections 
 
Begin 3rd 6 weeks 

 

 
Accommodations 
for Special 
Populations 

Accommodations for instruction will be provided as stated on each student’s (IEP) 
Individual Education Plan for special education, 504, at risk, and ESL/Bilingual.  

 

https://www.youtube.com/watch?v=MTY1Kje0yLg
https://www.youtube.com/watch?v=4yyb_RNJWUM
http://www.physicsclassroom.com/class/circles/Lesson-3/The-Apple,-the-Moon,-and-the-Inverse-Square-Law
http://www.physicsclassroom.com/class/circles/Lesson-3/The-Apple,-the-Moon,-and-the-Inverse-Square-Law

