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Optical Illusions  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Question:  Why are there optical illusions in your astronomy booklet? 
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The Early History of Astronomy 
 

Ancient people saw seven celestial bodies moving through 

the stars: ______________, _______________, 

______________, _______________, 

__________________, _______________, and 

_____________________.  Five of these objects were 

considered to be ‘special stars’ through the constellations.  

These objects were considered to be special stars which 

they called _______________________. 

 

 

Ptolemy (100-200 AD):   Determined 

the positions of many of the brightest 

stars.  He has summarized the 

geocentric  model of the solar 

system, which stated that 

_________________ is motionless 

and everything revolves around it.  

The problem was that the planets 

seemed to loop backwards, and if they were making perfect 

circles around the Earth that wouldn’t happen.  We call this 

strange phenomenon ________________ ______________. 
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Aristarchus (310 – 320 BC): Proposed that all of the 

planets, including the Earth, revolved around the 

______________, and that the Earth rotates on an 

____________ once a day.  This is called the 

____________________ model. 

 The sun centered model of the solar system accounts 

for the wacky movement of the planets.  In this model, 

retrograde motion is an ______________ _____________, 

which makes it seem as if the planets go backward.  What is 

actually happening is that the planets are moving in different 

sized orbits at different speeds, so they catch up and pass 

each other, making it look like they are moving in opposite 

directions when it’s really the same. 
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ACTIVITY- Retrograde Motion    Name 
____________________________________ 
 "Backward" Motion of Planets 
 
  Planets tend to move across the sky in an easterly direction. Occasionally, 
something strange occurs. A planet appears to slow down and begin moving backward 
toward tht west. In this activity you are going to find out why this happens. The diagram 
below represents a part of our solar system. Earth and Mars are shown at several 
positions in their orbits around the sun. Each position is labeled with the name of the 
month when the planet will be located there. 
 
Procedure 
1. In the diagram below, draw a line from each Earth position through the Mars 
position for the same month. Extend the line approximately 1 cm past the dashed line. 
Place a dot at the end of the line and label the dots in order, with the dot on the January 
line being number 1, the dot on the February line being number 2, and so on. Note: If 
paths cross draw the lines slightly long and place the dots slightly farther away than you 
did for the other lines. Notice that the line for January is already drawn and the dot is 
labeled.  
2. Using a pencil, start with the dot labeled "1" and carefully connect the dots in 
order (This line represents the path the planet Mars would follow in its orbit around the 
sun as seen from Earth. ) 

1 
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The dots that you put at the ends of the lines represent the positions where an observer on 
Earth would see Mars for the month indicated on the diagram. The line you drew 
connecting the dots represents the path Mars appears to follow.  
 
Critical Thinking and Application 
1. a. What movement does Mars actually experience from January through August? 

 b. To an observer on Earth, what movement does Mars appear to experience 
during that time period?  

2. During which months does Mars appear to be moving backward in its orbit?  

3. Carefully observe what is happening to Earth and Mars in their orbits when Mars 
seems to loop "backward." What causes Mars to seem to move backward in its orbit?  

4. a. Do you think that to an observer on Earth all the planets visible in the night sky 
would appear at some point to go backward? 

b. Explain your answer to question 4a.  

5. Why would it be very difficult to observe Mercury and Venus to see if they experience 
such backward motion? 
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Solar System Project 
 
In groups you will be assigned a planet.  You must 
research the key points for your planet. 
 
Name: 
Position: 
Size: 
Distance from sun: 
Mass compared to Earth: 
Average temperature: 
Composition of the planet: 
Any exploration of the planet: 
Number of moons: 
2 significant dates: 
Namesake: 
How it formed: 
Climate and weather: 
Atmospheric composition: 

 
Each person in the group must write a postcard from 
their planet to somebody on earth.  The conversation 
must be relevant to your planet and the picture on the 
front should reflect something about your planet. 
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SCIENCE 10F 
ASTRONOMY PROJECT OPTION #1 

POSTER 
 

The Assignment: 

Working in groups, you will be asked to create a poster that explains 
one of the many types of objects that exists in the Universe.  After you 
choose a topic, make sure your poster answers the questions below. 
 
 
 
The Topics: 

 Comets   Asteroids   Nebulae 
 Galaxies   The Milky Way  The Rocky Planets 
 The Gas Giants  Stars    The Sun 
 The Moon   Black Holes   Space Station 

Mars Rovers   Satellites   Our Solar System 
 Astronauts   Rockets/Shuttles  Telescopes 
 
 
 
The Questions: 

1) What are the general characteristics of the object (how would you 
define the word)? 

2) Where in the Universe would you find them? 
3) Two interesting or unique facts about your object. 

 
 
 
The Marks: 

 The poster will be marked /20 according to the attached rubric. 
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SCIENCE 10F 
ASTRONOMY POSTER RUBRIC 

 
STUDENT NAME: _________________________________ 
 
 

CATEGORY  4  3  2  1  

Use of Class 
Time  

Used time well 
during each class 
period. Focused on 
getting the project 
done. Never 
distracted others.  

Used time well 
during each class 
period. Usually 
focused on getting 
the project done and 
never distracted 
others.  

Used some of the 
time well during 
each class period. 
There was some 
focus on getting the 
project done but 
occasionally 
distracted others.  

Did not use class 
time to focus on the 
project OR often 
distracted others.  

Graphics  All graphics are 
related to the topic 
and make it easier to 
understand. All 
borrowed graphics 
have a source 
citation.  

All graphics are 
related to the topic 
and most make it 
easier to 
understand. All 
borrowed graphics 
have a source 
citation.  

All graphics relate to 
the topic. Most 
borrowed graphics 
have a source 
citation.  

Graphics do not 
relate to the topic 
OR several 
borrowed graphics 
do not have a source 
citation.  

Required 
Elements  

The poster includes 
all required elements 
as well as additional 
information.  

All required 
elements are 
included on the 
poster.  

All but 1 of the 
required elements 
are included on the 
poster.  

Several required 
elements were 
missing.  

Attractiveness  The poster is 
exceptionally 
attractive in terms of 
design, layout, and 
neatness.  

The poster is 
attractive in terms of 
design, layout and 
neatness.  

The poster is 
acceptably attractive 
though it may be a 
bit messy.  

The poster is 
distractingly messy 
or very poorly 
designed. It is not 
attractive.  

Grammar and 
Mechanics  

There are no 
grammatical 
mistakes, 
capitalization and 
punctuation are 
correct throughout 
the poster.  

There are 1-2 errors 
in grammar, 
capitalization or 
punctuation on the 
poster.  

There are 3-4 errors 
in grammar, 
capitalization or 
punctuation on the 
poster.  

There are many 
errors in grammar, 
capitalization or 
punctuation on the 
poster.  
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SCIENCE 10F 
ASTRONOMY PROJECT OPTION #2 

CREATE AN ALIEN 

Design an alien that could live on your assigned planet. Consider 
the following: 

- A low gravity planet might cause aliens to be long and thin. Wings would be 
useful for mobility. 

- A high gravity planet might cause an alien to be short and stocky, they 
might have stronger muscles and bones, or travel through water to make it 
easier. 

- How will the alien cope with the temperature? 

- How will your alien breath? Consider the atmosphere. 

- What senses will your alien have? Consider touch, taste, sight, hearing and 
smell. 

- How does your alien communicate? 

- Will it be intelligent? 

- What does it eat or drink? 

- What kind of protection does it have? Fur? Skin?  

- Is it like a plant or an animal? Is it more like a mammal, a bird, a reptile, an 
amphibian, or a fish? 

- Does your alien have natural defenses like horns or teeth? 

- Does your alien use technology to help it survive (fire, tools, or machines?) 

Write a head to toe description of your alien explaining all of 

its features and why they are necessary. 

Draw or build your alien.   
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SCIENCE 10F 
CREATE AN ALIEN RUBRIC 

 
STUDENT NAME: _________________________________ 
 
 

CATEGORY  4  3  2  1  

Use of Class 
Time  

Used time well 
during each class 
period. Focused on 
getting the project 
done. Never 
distracted others.  

Used time well 
during each class 
period. Usually 
focused on getting 
the project done and 
never distracted 
others.  

Used some of the 
time well during 
each class period. 
There was some 
focus on getting the 
project done but 
occasionally 
distracted others.  

Did not use class 
time to focus on the 
project OR often 
distracted others.  

Alien 
Drawing/Model 

Alien has at least 8 
identified features. 
All features are 
clearly labeled.  

Alien has 6-7 
identified features. 
All features are 
clearly labeled. 

Alien has 4-5 
identified features. 
All features are 
clearly labeled. 

Alien has at least 3 
identified features. 
All features are 
clearly labeled. 

Explanations   
(Value x2) 

Clear explanations 
are present for at 
least 8 features of 
the alien.  All 
features and 
explanations relate 
directly to the 
environment. 

Clear explanations 
are present for at 
least 6-7 features of 
the alien.  OR only 
6-7 explanations 
relate directly to the 
environment. 

Clear explanations 
are present for at 
least 4-5 features of 
the alien.  OR only 
4-5 explanations 
relate directly to the 
environment. 

Clear explanations 
are present for at 
least 3 or fewer 
features of the alien 
OR 3 or fewer 
explanations relate 
directly to the 
environment. 

Creativity, 
Neatness, 
Grammar, 
Mechanics 

All four criteria are 
present.  

Three criteria are 
present, one is 
missing.  

Two criteria are 
present, two are 
missing.  

One criteria is 
present, three are 
missing.  
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Properties of Stars 
 

� 2 factors that determine how luminous a star is: 
o ___________________ - high temperature means 

more ___________ _____________ is given off 
o ________________ - greater star ____________ 

__________ means greater luminosity 
 

� 2 factors that determine how bright a star looks (from 
Earth, for example) 
o _____________ from observer 
o Amount of _________ or ____________ is 

between you and the star (this will absorb the 
light) 

 
� Colour of a star is based on its temperature 

o _____________ 3000º 
o _____________ 6000º 
o _____________ 20 000 – 35 000º 

 
� When looking up at the sky, the stars sometimes seem 

to form patterns or pictures.  These can be classified in 
two ways: 
o ______________ - a distinct star pattern 

Example: 
 

o _______________ - an officially recognized 
grouping of stars 

  Example:  
 

� The sky is divided into ____ regions, each associated 
with a different constellation. 

� Different constellations are visible at different times of 
the year.  Why? 
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AZIMUTH AND ALTITUDE ACTIVITY 

PART A:  AZIMUTH 
“Create your own Treasure Map” 

 

Background Information: 

 A compass is a handy instrument to have with you if you get lost on 
Earth.  It can also be used, however, to help locate and describe the position 
of stars, planets, the sun, and other space objects in the sky relative to a 
certain point on Earth. 
 
 Azimuth is a fancy name for compass direction.  It is measured 
relative to true north.  When measuring azimuth, North is 0˚ and 
measurement goes clockwise. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
To use your compass: 

1 – Point yourself and your compass toward the object you are finding 
the azimuth of. 

 2 – Turn the dial on the outside of the compass until the N lines up 
with where the (red) arrow is pointing North. 
 3 – Whatever number points at your object (lines up with “READ 
BEARING HERE”) is the azimuth of that object. 

NORTH 

0˚ 

EAST 

90˚ 

SOUTH 

180˚ 

WEST 

270˚ 
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Do some examples with your class to help you figure out how to use the 

compass properly. 
Example) 

Begin by walking out the door of the library.  Take two paces.  What are you 
looking at? _________________________ 
 
Turn toward 0˚.  Take approximately 18 paces.  What is on your right? 
____________________________ 
 
Continue in the same direction about 10 paces. 
 
Turn toward 270˚.  Go 15 paces.  What room is on your right hand side? 
____________________ 
 
Continue in the same direction 22 paces. 
 
Turn toward 180˚.  Take 7 paces. 
 
Turn toward 180˚.  Where are you? ____________________ 
 
Now comes the fun part.  Find a spot in the school to start from.  It might 
be the library, the office, the front door, etc.  Now use compass directions 
and paces (roughly equal to 1 meter) to create a map that leads somewhere 
else in the school.  For now, just put in the instructions if someone should 
walk up or downstairs (maybe ascend or descend sounds cool?). 
 
Print your instructions on a piece of paper.  On another piece, give the 
answers to any questions you ask, as well as your starting and finishing point.  
Tomorrow, someone will try to follow your directions! 
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PART B: ALTITUDE 
“Create an Astrolabe” 

 
 Obviously, when stating the position of an object in the sky we cannot 
just give a compass direction.  We need some measure of how high up to look.  
This is called the altitude of an object.  We can measure altitude using a 
specialized object called an astrolabe.  Measurement starts at the horizon 
(0º) and goes up to a 90º angle, called the zenith. 
 
INSTRUCTIONS TO CREATE YOUR ASTROLABE 
1 – Carefully cut out one of the astrolabe templates.   
2 – Carefully pierce a hole at the ‘o’ at the center of the template. 
3 – Put a piece of string (approximately 30 cm or 1 foot long) through the 
hole and tie a knot then tape it in place on the back of the template.  The 
string should now hang freely in the front. 
4 – Tie the weight to the end of the string so it hangs at least 10 cm below 
the edge of the astrolabe. 
5 – Tape or glue the straw securely along the flat side of the astrolabe, and 
test to make sure you can see through the straw. 
 
Your astrolabe should now look like the one pictured below. 
 

 
 
 To measure altitude using your astrolabe, hold it 1 meter above the 
ground letting the string dangle straight down.  Look up at the object you 
are measuring, until you can see the top through the straw.  Pinch the string 
against the astrolabe.  That is the measure of the altitude. 
 
DO SOME EXAMPLES WITH YOUR CLASS TO MAKE SURE YOU CAN 

MEASURE ALTITUDE. 
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Astronomical Distances 

 We use distance measurements everyday.  Different units of 
measurement are appropriate for different distances.  For example, a 
millimeter works fine to measure rainfall in an average day, but you wouldn’t 
use a millimeter to measure the depth of the ocean.  We need to figure out 
some units that are appropriate for space. 
 
Astronomical Unit – _________________________________________ 
_____________________________________________ 
 
Light Year – _______________________________________________ 
_________________________________________________________ 
 

Place or Thing 

to Measure 

Unit of 

Measurement 

Conversion 

Factors 

Example 

You Centimeter ---- You are likely 
about 150 cm 

Room Meters 1 m = _____ cm A room might be 
10 m by 12 m 

City __________ 1 km = ______ m Winnipeg is about 
40 km in 
diameter 

Canada Kilometers (but 
lots of them!) 

---- Canada is about 
5000 km from 
coast to coast 

Earth Kilometers ---- Earth’s _______ 
is about 

_________ km 
Solar System  

__________ 

1 AU ≈ 
__________ km 

Neptune is 30 AU 
from the sun 

Milky Way Galaxy ___________ 1 Light Year ≈  
63 000 AU 

The Milky Way is 
about ________ 

Light Years 
across 

Universe Lots of Light 
Years! 

---- The visible 
universe is 

_____________ 
light years  
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Problems 

1) Given that light travels at 300 000 000 m/s, calculate how far light 
could travel in one year. 

 
 
 
 
 
 

2) Neptune is about 30 AU away from the sun.  How many kilometers 
would that be? 

 
 
 
 
 

3) Your science classroom is about 18 m long.  Calculate this length in a) 
millimeters, b) centimeters, c) kilometers.  Explain why we would 
usually use meters to measure a science classroom instead of one of 
the other units. 

 
 
 
 
 
 
 

4) The Milky Way Galaxy is about 100 000 light years across.  Calculate 
this distance in a) AU’s, and b) kilometers.  You’ll have to use scientific 
notation. 

 
 
 
 
 

5) Polaris, the North Star, is 431 light years away from Earth.  Calculate 
this distance in both AU’s and kilometers. 
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Triangulation 

 

 

 Triangulation can be used to measure how far away something is, 
without going to all the work of actually measuring a huge distance.  We use 
a baseline of known length, two measured angles, and some math to 
determine the distance instead. 
 
 
Directions: 

1) Measure the distance between two goalposts.  This is your baseline. 
 

2) Measure the angle from the edge of the baseline (goalposts) to an 
object in the field far away. 

 
3) Draw a scale diagram with the baseline and two angle to form a 

triangle. 
 

4) Measure the height, and use your scale to find the real distance. 
 

5) Go and check outside by measuring. 
 
 
 
Questions: 

1) How close was your calculated distance to the actual distance.  
What are some possible sources of error? 

 
 

2) Why would a process like triangulation be useful to astronomers? 
 
 
 
Hand in your scale diagram, along with the answers to the questions 

above. 


