PAGE  
3

	Mr. Gabrielse
	Date: 1/4/06


A. Unit: Force
Topic: Universal Gravitation II
______________________________________________________________________________
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 apply the concept of universal gravitation to better understand the world.
______________________________________________________________________________
D.  Opening Activity/Drill
· Drill: 
1. When is this equation true:
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2. When can you use this equation: Fg = mg? ( if you know g
3. How hard does gravity pull a 1356 kg car and the 5.98 x 1024 kg earth together?

· 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: Universal Gravitation
· Engagement of Students
· Think Time: Why were the astronauts able to jump higher on the moon?

· Think Time: You found the force of gravity between the sun and the earth.  Why hasn’t gravity pulled the earth into the sun?
Modifications:  Extra processing time and additional teacher assistance will be provided.
______________________________________________________________________________
· Exploration Activities 
· Use a mass on the end of a hack saw blade to demonstrate universal gravitation.
Modifications:  The Example will be oral, with pictures and conclusions done on the board.
______________________________________________________________________________
· Explanation (The notes were in the power point from the previous class):
7. Universal Gravitation: the force of gravity pulls masses together

A. The force of gravity between mass A and mass B, is given by: 
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( G is called the gravitational constant

B. Derivation of g = 9.8
[image: image4.wmf]2

s

m



[image: image5.wmf]earth

 

on

object 

any 

 

of

 

on

accelerati

 

the

9.80

m)

10

(6.38

kg

10

5.98

10

6.67

g

.

earth

 

 the

of

 

radius

 

the

m

10

6.38

d

kg

10

5.98

m

10

6.67

G

d

m

G

a

force.

net 

 

 the

is

it 

 

n

object the

 

an

 

on

 

acting

 

force

only 

 

 the

is

gravity 

 

If

d

m

m

G

a

m

object.

 

an

 

and

 

earth

 

 the

between

Gravity 

d

m

m

G

F

 Law

2

 

s

Newton'

a

m

F

n

Gravitatio

 

Universal

d

m

m

G

F

2

2

2

2

2

s

m

2

6

24

kg

m

 

N

11

6

24

earth

kg

m

 

N

11

2

earth

2

earth

object

object

2

earth

object

g

nd

object

net

2

B

A

g

¾

¾

¬

=

×

×

×

=

¾

¾

¬

×

=

×

=

×

=

=

¾

¾

¬

=

¾

¾

¬

=

¾

¾

¬

=

¾

¾

¬

=

-

-


Modifications:  The notes will be written on the board and reviewed orally.  The notes are also available for the students to copy after school (Monday, Wednesday, Thursday, & Friday or by special arrangement).
______________________________________________________________________________
· Extension

· PreLab: Force Table Lab
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
· Read Glencoe Physics (p. 185-192): Section 8.2 

· Chapter 8 Review (p. 193 & 198): 5, 17, 33, 35
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