Operation Physics    Astronomy Matrix

II.
 Earth‑Sun Relationships

2
A.
The motion of the sun and stars help us tell time and direction.



1.
Focus On Physics: Time and Direction
Disc.

2
B.
The movement of the sun across the sky is related to the passage of time. The sun follows different paths at different times of the year.



1.
Can You Tell Time by Using Shadows?
Lab
L/U
1 day

H
p42
08:45
1



2.
Building a Solar Observatory  
Lab
L/U
2 days

__
p46
08:50
2



3.
Painting Sun Dial on Concrete




H
p176
08:55
3



4.
Inv: Revisit: Can You tell time using shadows of golf trees




D


4

2
C.
The position of the sun at its highest point defines the North‑South direction.



1.
Using Shadows to Determine Geographic North
Lab
U
1 day

H
p50
09:05
5

2
D.
Seasons result from the apparent yearly north-south motions of the sun on die celestial sphere.



1.
Keeping a Sun Journal
Lab
14U
several weeks
H
p53
09:15
6

2
E.
Seasons result from the tilt of the earth as it orbits the sun. We have summer when the rays of the sun are more direct, and winter when the rays are less direct.



2.
Direct vs. Indirect Sunlight and the Reason for Seasons
Lab
L/U
15 min

__
p61
09:20
7



1.
Passing the Globe
Lab
L/U
30 min

__
p57
09:30
8

1
B.
The time we call a month and the phases of the moon are based upon the relative positions of the earth, moon and sun.



1.
Focus On Physics: Earth‑Moon‑Sun
Disc.



H
p17
10:00
10



Flip-Book




D
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1
D.
The moon is visible during the daylight hours. The moon appears to move across the sky throughout the day.



1. 
Observing the Moon in One Night
Lab
L/U
several hours

__
pp

12



2.
Does the Moon Rotate on its Axis?
Demo.
L/U
15 min

H
p24
10:20
13

1
F.
The Phases of the moon are caused by the relative position of the earth, sun and moon.



2.
The Moon Dance ‑ A”Handy;” Way to Teach Moon Phases
Demo.
U 
30 min

H
p32,155
10:45
14




Lunar Phase Dial


10 min

D
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1
E.
The moon goes through phases that are related to its location in the sky.



1. 
Keeping Moon Journals Lab
L/U

5 min

H
p24

16
1
G.
The moon is smaller than the earth and far away.



1.
A Scale Model of the Earth and Moon
Lab
14U
30 min

H
p33, 154
11:55
17

1
H.
The moon's characteristics are quite different from earth's.



1. 
Wrecked on the Moon
Lab

15 min

D
p34

18

4
B.
Planets are not all the same size of distance from the sun.



1.
How Big is the Solar System?  (Indoor Activity)
Lab
L/U
15 min

D
p81,148
11:30
19



2.
How Big is the Solar System? (Outdoor Activity),
Lab
L/U
I hour

__
p84,148
11:35
20



3. 
How Big is the Sun?
Lab
U
45 min

H
p88
11:40
21




Revisit: How Big is the Sun




D
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2
F.
You can determine the altitude of the noontime sun on the first day of the season at any location by knowing your latitude.



1
Building and using a Quadrant (Can you make and use an astrolabe?)




C
p152

23

4
C.
There are other objects in the solar system such as comets and meteors.



4. 
What Are Sunspots?  Introduction to Solar Tracker w/pp
Lab
U
45 m+3 follow‑ups
H
p97
01:00
24




Graphing Sunspots




D
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III. Celestial Sphere

3
A.
The night sky appears to be the inside of a large sphere with the earth at the center.



1.
Focus On Physics: The Celestial Sphere
Disc.



C
p69
08:30
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3
B.
Objects in the sky move as if they were attached to a transparent globe (celestial sphere) rotating about a fixed earth.



1.
How Can You Show Sky Motion with a Celestial Sphere?
Lab
U
1 day

C
p71
08:35
27



2.
The Celestial Sphere
Demo.
L/U
20 min

C
p76
08:40
28

V. Astrology and the Constellations

5
A.
Astrology is not a true science. Astrology can not be used effectively to determine one's personal characteristics.



3.
How Accurate is your Horoscope?
Lab
14U
1 hour

H
p106
01:35
29



4.
Under What Sign Were You Really Born?.
Lab
U
15 min

__
p107
01:40
30


Models: Sundials and Time Dials




H


31
1. Earth‑Moon Relationships

A.
Most people have many misconceptions about astronomical phenomena.



1.
Astronomy Man
Lab
L/U
10 min



2. 
“A Private Universe”
Video

20 min


C.
The moon changes shape throughout the month.



1. 
Picturing the Moon.
Lab
L/U
15 min


F.
The Phases of the moon are caused by the relative position of the earth, sun and moon.



1.
Having a Ball with Moon Phases
Lab
L/U
40 min

C
p28
10:55
15



2.
The Moon Dance ‑ A”Handy;” Way to Teach Moon Phases
Demo.
U 
30 min

H
P32,155
10:45
14


II.
 Earth‑Sun Relationships


A.
The motion of the sun and stars help us tell time and direction.



1.
Focus On Physics: Time and Direction
Disc.


F.
You can determine the altitude of the noontime sun on the first day of the season at any location by knowing your latitude.



1.
Altitude of the Local Noontime sun
Lab
U
30 min

IV. Solar System


A.
The solar system formed from a cloud of gas. It is very large and very empty.



1.
Focus On Physics: Thee Solar System
Disc.


C.
There are other objects in the solar system such as comets and meteors.



1.
Focus On Physics: What Are Comets and Where Do They Come From?
Disc./Overhead



2.
Focus On Physics: What Are Meteors?
Disc./Overhead



3.
How Can You Collect Micrometeorites ?
Lab
L/U
2 days




Power Plant #1




S
p163
01:00
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V. Astrology and the Constellations


A.
Astrology is not a true science. Astrology can not be used effectively to determine one's personal characteristics.



1.
Focus on Physics: I Debunking Astrology
Disc.



2.
Who Are You?
Lab
U
15 min

S
p103
01:30
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3.
How Accurate is your Horoscope?
Lab
14U
1 hour

H
p106
01:35
23



4.
Under What Sign Were You Really Born?.
Lab
U
15 min

C
p107
01:40
24


B.
Constellations are groups of stars which suggest certain shapes. Constellations are the products of human imagination.



1.
Focus On Physics: Constellations
Disc.



2.
Pictures in the Sky
Demo.
U
30‑60 min



3. 
Star Chart Game
Lab
U
I hour



4.
Make Your Own Constellation
Lab
L
30 min



5.
A New View of  Constellations
Lab
U
30 min


C.
The rotation rate of the earth can be determined by measuring the angular 
movement of stars.



1.
Measuring the Earth's Rotation
Lab
U
1.5 hours

VI. Stars. Galaxies and the Universe


A.
Our sun is one star in a group of stars called a galaxy.



1.
Focus On Physics: Our Galaxy
Disc.


B.
There is a hierarchy in the universe.



1.
Where Are You in the Universe?
Lab
L
15‑30 min



2.
Where Are You in the Galaxy?
Lab
L/U
20 min


C.
Stars are not all white but rather come in different colors. Stars are not all the same brightness. The H‑R Diagram is a graph used to compare color and brightness.



1. 
Star Colors
Lab
U
45 min



2.
Star Magnitudes
Lab
U
45 min



3.
Why Do Some Stars Seem Brighter than Others?
Lab
L
15 min



4.
The Hertzsprung‑Russell Diagram
Lab
U
30 min


D.
There are a lot of fun and interesting astronomical facts that can be put to song.



1. The Song of the Universe 
Song
L/U
5 min


Other



1.
SunDials and Time Dials




H

02:00



2.
Making A Plastic Planetarium




E

02:30
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