
ASTR 105 
Intro Astronomy: 
The Solar System

Graded clicker questions 
starting today



What year are you?
A. Freshman (1st year)
B. Sophomore (2nd year)
C. Junior (3rd year)
D. Senior (4th year)
E. Super-senior or above

Test Clicker Question
(ungraded)     - session ID: astro123



Celestial Motions
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Patterns in the Night Sky

• What does the universe look like from 
Earth?

• Why do stars rise and set?
• How does the sky change with latitude 

and over the year?

Our goals for learning:



Celestial motions: All about 
APPEARANCE vs REALITY



The Celestial Sphere

Stars at different 
distances all 
appear to lie on 
the celestial 
sphere.



The Celestial Sphere

Stars at different 
distances all 
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the celestial 
sphere.



Describing our way around the 
celestial sphere



We measure 
the sky using 
angles



Angular Size

An object’s angular size appears 
smaller if it is farther away



The Local Sky
• Zenith:  The point 

directly overhead

• Horizon:  All points 
90° away from zenith

• Meridian:  Line passing 
through zenith and 
connecting N and S 
points on horizon

•Objects are always 
highest when crossing 
the meridian



The Local Sky
An object’s altitude (above horizon) and azimuth
(angular distance along horizon from N or S pole) 
specifies its location in your local sky



Apparent motion = Stars 
appear to move counter-
clockwise (when looking 
north)

Rise in the east -
Set in the west

Daily Motions - Apparent



Daily Motions - Actual
Actual motion = 
Earth spins with 
axis pointed in fixed 
direction - towards 
Polaris

West to East:
NY leads LA



Why do stars 
rise and set?

Earth rotates west to east, so stars 
appear to circle from east to west
[counterclockwise facing North -
clockwise facing South]



Movement of the Stars



You observe a star rising. When the 
star reaches its highest position 

above the horizon, where will it be?

A. high in the northern sky
B. high in the eastern sky
C.  high in the southern sky
D.  high in the western sky
E.  directly overhead

Clicker Question 
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What about the Sun? What 
causes the Sun to rise and set?

A. The Earth’s orbit around the Sun
B. Earth spinning on its axis
C. Our solar system moving in the Milky Way 

Galaxy
D. The Sun’s movement around the Earth
E. The Earth changing its axial tilt

Clicker Question 
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Equinox

Apparent Motion of the Sun



Proof of Spinning Earth

MESSENGER 
spacecraft 
looks back at 
Earth on its 
way to 
Mercury



More Proof of Earth Spinning
• Newton’s 1st Law: 

Objects in motion tend 
to stay in motion
– More on this in a few 

weeks.

• Pendulum swinging wants 
to stay swinging in the 
same direction
– Even if the Earth moves 

underneath it!

Foucault's Pendulum
Panthéon, Paris (1851)



Can we see all the stars 
each night? 



Visibility of the Stars



Which direction was 
the photographer 
facing?

A. North
B. East
C. South
D. West
E. Not enough information to tell

Clicker Question
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How long was this 
photograph?

A. About 10 minutes
B. About 1 hour
C. About 8 hours
D. About 24 hours
E. Not enough information to tell

Clicker Question
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EW

Circumpolar Motions

Circumpolar stars
– Stars that never set at 

your location
• Move counterclockwise 

around north celestial 
pole

N



Circumpolar stars …

A. Always set in the north or south
B. Can only be seen from Artic region or 

Antarctica
C. Are known for their unusual colors
D. Are all completely stationary in the 

sky - they never move 
E. Never rise or set from your view

Clicker Question 
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Imagine you are standing at the 
North Pole. Of the stars that you can 
see, roughly how many of these stars 
are circumpolar?
a) None
b) Less than half
c) More than half
d) All
e) Not enough information
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Imagine you are standing at the 
Equator. Of the stars that you can 
see, roughly how many of these stars 
are circumpolar?
a) None
b) Less than half
c) More than half
d) All
e) Not enough information
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Motion of stars seen from the  
Equator (Kenya)

[credit: LeRoy Zimmerman]



Our view from Stony Brook
• Stars near the north celestial pole are circumpolar and 

never set.
• We cannot see stars near the south celestial pole.
• All other stars (and Sun, Moon, planets) rise in east and 

set in west.

Your Horizon

A circumpolar 
star never sets

This star 
never rises

This star is up some of 
the time and down 
others



Longitude:
position east or 
west of prime 
meridian (runs 
through 
Greenwich, 
England)

Latitude:
position north or 
south of equator

Latitude & Longitude
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Why does the sky look different 
from different latitudes?



SUMMARYApparent Motions of Stars on the Sky

View from north pole

View from 
Equator

View from
generic location

Star Motion animation on
http://astro.unl.edu/naap/motion2/starpaths.html



Next class (Ch.2.2,2.4)

• Planetary Motions
• Earth’s precession
• The seasons
• 1st group project
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