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A. Unit: Force
Topic: Universal Gravitation
______________________________________________________________________________
B.  MSDE and BCPSS Standards                                                                                                                                                                                                                                       

CLG 5.1.1: Use analytical techniques appropriate to the study of physics

CLG 5.1.4: Analyze the behavior of forces.

CLG 5.7.2: The student will recognize the important role that mathematics serves when solving problems in physics.

______________________________________________________________________________
C.  Lesson Objectives: 
· Students will know about Universal Gravitation and solve problems.
______________________________________________________________________________
D.  Opening Activity/Drill
· Drill: 
1. What equation do you use to find the force of gravity? (  Fg = mg
2. What is g always equal to on earth’s surface? ( g = 9 .80 m/s2 
3. Find Fg when m = 100 kg. (  Fg = mg = (100 kg)(9.80 m/s2)
· Go over the answers in class
Modifications:  The drill will be on the board and read orally.  Extra processing time and additional teacher assistance will be provided.
______________________________________________________________________________
E.   Development
· Immediate Feedback: Study Guide p. 33 & 36

· Answer questions about the fundamental forces

· Engagement of Students
· Powerpoint: Universal Gravitation
Modifications:  Extra processing time and additional teacher assistance will be provided.
______________________________________________________________________________
· Exploration Activities 
· Time to do an Example: 

· Use universal gravitation to find the acceleration due to gravity.
Modifications:  The Example will be oral, with pictures and conclusions done on the board.
______________________________________________________________________________
· Explanation (The notes were in the power point)
7. Gravity: a force that pulls masses together

A. Universal Gravitation: 
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i. It gives the force of gravity between any mass A (mA) and any mass B (mB)

ii. 
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( G is called the gravitational constant

B. The bigger the mass, the harder gravity pulls

i. Gravity is not very strong for small masses: An object has to have lots of stuff in it, like the earth for gravity to be felt

(1) Weight on the moon is about 1/7 of what it is on the earth because the moon has 1/7 the stuff in it.

(2) The gravitational pull from the moon causes the ocean tides

ii. The closer the masses, the harder gravity pulls

(1) Even though the sun is a lot bigger, has a lot more stuff in it, than the earth, we feel pulled towards the earth more than the sun because the earth is a lot closer.

C. Derivation of g = 9.80
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Modifications:  The notes will be written on the board and reviewed orally.  The notes are also available for the students to copy after school every day except Thursday.
______________________________________________________________________________
· Extension

· Classwork: Universal Gravitation, a worksheet

· Find the g if you could stand on the surface of the sun. 
Modifications:  Students will be encouraged to work with partners.  Teacher assistance is also available.
______________________________________________________________________________
· Evaluation/Assessment
· The homework will be collected and graded tomorrow.

Modifications:  Teacher notes are available for copying after school if required.  Students who need help reading will be assigned a partner.

______________________________________________________________________________
F. Closure

· How do wheels work?  Friction holds wheels so the part touching the ground doesn’t slide.  Nothing slides so there is almost no friction.
______________________________________________________________________________
G. Home Assignment
· Finish: Universal Gravitation, the worksheet
· Read: Section 8.1 (p. 181-184)
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