TOPIC 4 – MOTIONS OF EARTH, MOON, SUN

Apparent Motions of Celestial Objects – stars, sun, moon, and planets
1. What is causing the apparent motion of stars moving across the sky from and how do most celestial objects appear to move?___________________

__________________________________________________________________________________________________________________ 

2.  What is the constant rate of all DAILY (24 hour period) motion of celestial objects? ___________________________________________

Apparent Motions of the Sun

3.  What are the changes in sun’s path with the seasons? ______________

_________________________________________________________

Complete the chart below that summarizes the changes in the sun’s path.

	
	Summer Solstice June 21st
	Equinoxes

September and March 21st
	Winter Solstice

December 21st

	Length of the arcing path of the sun

Long, medium, short
	
	
	

	Hours of daylight

(Duration)

Shorter than 12 hours

Longer than 12 hours

12 hours
	
	
	

	Position of sunrise


	
	
	

	Position of sunset


	
	
	

	Altitude of noon sun

Highest, medium, lowest
	
	
	


Changes in the altitude of the sun at noon

Altitude – the angle in degrees of a celestial object above the horizon

4.  What 2 factors determine the altitude of the sun at noon:
A. _______________________________________________________

B.________________________________________________________

5. Figure 4-4.   The sun is NEVER directly overhead (90°) at noon anywhere in the continental United States.   Between what 2 latitudes is the sun directly overhead at noon? _____________ and ______________
Complete the chart based on Figure 4.4:

	Latitude of 90° noon sun
	Date when sun is directly overhead at that location

	Tropic of Cancer 23.5° N
	

	Equator
	

	Tropic of Capricorn 23.5° S
	

	Equator
	


MODELS THAT HELP EXPLAIN APPARENT CELESTIAL MOTIONS

Geocentric Models

6.  Most early cultures believed in the geocentric model.  Compare the geocentric model to the heliocentric model. ________________________
__________________________________________________________________________________________________________________

ACTUAL EARTH MOTIONS

Rotation of Earth

7.  Identify 2 facts about Earth’s axis using the words: tilt, 23.5°, North Star or Polaris.

A. _______________________________________________________
B. _______________________________________________________

Evidence of Earth’s Rotation

Hard to prove rotation before satellites because we cannot feel it
The Foucault Pendulum

8.  When a Foucault pendulum was observed in 1851, how did it appear to change? __________________________________________________

9.  How is this proof of rotation? _______________________________

_________________________________________________________

DIGGING DEEPER

10.  The path of the Foucault pendulum only appears to change.  What is actually happening? __________________________________________

_________________________________________________________

The Coriolis Effect

11.  What is the Coriolis Effect and how does it different in each hemisphere? _______________________________________________
_________________________________________________________

12.  What are some examples of matter deflected with respect to Earth’s surface? __________________________________________________

Evidence of Earth’s Revolution Around the Sun

13.  Why are seasonal changes evidence of Earth’s revolution?___________

_________________________________________________________

14.  Figure 4-9 Explain why seeing different constellations at different times of year are a proof of revolution. ___________________________

_________________________________________________________ 
Earth and Moon Motions and Time

15.  Explain how Earth’s rotation and time zones are related.____________

_________________________________________________________

Actual Motions of Earth’s Moon

16.  What common events are the results of the revolution of the moon around Earth as Earth revolves around the sun? _____________________
17.  What is the tilt of the elliptical orbit with respect to Earth’s orbit and period of the moon’s revolution? _________________________________
_________________________________________________________

Moon Phases

18.  Except during lunar eclipses, how much of the moon is always receiving light from the sun? __________________________________________

19. Define the term moon phases and explain why observers on Earth see phases of the moon.__________________________________________
_________________________________________________________

20.  Explain why the phases of the moon are considered cyclic. __________
_________________________________________________________

21.  The period from one full moon to the next is how many days? ________

22.  Moon’s period of revolution is only how many days? ________________

MUST KNOW THE REASON FOR THE DIFFERENCE
(As the moon revolves around Earth, Earth is moving in its orbit around the sun.  Therefore, it takes longer (approximately 2 days) for the moon to complete its full cycle from full moon to full moon)

Tides

23.  What causes the tides? ____________________________________

__________________________________________________________________________________________________________________

24.  Explain why the moon affects the tides more than the sun. _________

_________________________________________________________

25.  Few ocean shores experience an ideal cycle of tides but normally how many high tides and low tides are there in a 24 hour cycle?
High Tides _____________

Low Tides  _____________

26.  What arrangement of Sun, Moon, and Earth must be in place to produce a large tidal range? __________________________________________
_________________________________________________________

27. When the moon is a quarter phase, the sun is at a 90° angle to moon’s force resulting in lower high tides and higher low tides.  What is the result? 
_________________________________________________________

Eclipses

28.  What is an eclipse? _______________________________________

_________________________________________________________

Lunar Eclipse

29.  What is a lunar eclipse? ___________________________________

30.  This ONLY happens during what moon phase? ___________________

31.  Why doesn’t this happen every month? ________________________

_________________________________________________________

Solar Eclipse

32.  What is a solar eclipse and during what moon phase can it happen? ____

_________________________________________________________
