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1. ISS and brightness (magnitude)
2. Cepheid variables and distance calculations
3. Length of daylight hours and latitude
4.  The Great Red Spot (GRS) of Jupiter
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ISS facts
• Orbits 16 times a day
• Speed = 27,600 km/h
      or 8 km/second
• One orbit takes 92 mins



























He suggested that a star of magnitude 1 is 2.5 times brighter than a star of 
magnitude 2. This can be written as a ratio of intensities.  

 
𝐼1

𝐼2
  = 2.5.

A difference of 5 magnitudes represents a change
 in brightness by a factor of 100. [2.55 ≈ 100] 

The general formula is:
𝐼2

𝐼1
= 100.4(𝑚1−𝑚2)

In 1856, Oxford astronomer Norman Pogson suggested a mathematical definition for a 
star’s magnitude based on how bright a star was. The star’s brightness could be 
defined in terms of the star’s radiant flux.



Example 1

Example 2



On April 1st1998 Comet Hale-Bopp was at magnitude 8.4. It was on its way 
out of the solar system. Earlier comet Hale-Bopp made its closest approach 
to the Sun on April 1st 1997. If Hale-Bopp was approximately 6500 times 
brighter when it made its closest approach, determine its approximate 
magnitude.

Example 3





Distance formula
The distance formula relates the apparent magnitude (m), absolute magnitude (M) 
and the distance d (in parsecs) as follows: 

   𝑚 − 𝑀 = 5 log 𝑑 − 5

One parsec is approximately 3.26 light years and the absolute magnitude (M) of a star 
is its magnitude when viewed from a distance of 10 parsecs or 32.6 light years.
The equation can be rearranged to give the following:

   𝑑 =  10 Τ(𝑚−𝑀 + 5) 5



The expression 𝑚 − 𝑀 is known as the distance modulus and is a measure of 
the distance to the object.  If the distance modulus is 0, then the object is 
exactly 10 parsecs away. If the distance modulus is negative, the object is closer 
than 10 parsecs and its apparent magnitude(m) is brighter than its absolute 
magnitude (M). If the distance modulus is positive, the object is further than 10 
parsecs and its apparent magnitude (m) is less bright than its absolute 
magnitude (M). 



Cepheid variables
Eta Aquilae was the first Cepheid recognized to exhibit variability following 
observations by Edward Pigott in 1784.
But it was his friend, John Goodricke who is credited as discovering the periodic 
nature of Delta (δ) Cephei, the prototype of the class. 











Calculating the distance to a galaxy 

















One day solar graph
 (St Ursula’s College Chapel)

3. Can you determine the length of daylight hours from any given latitude on 
Earth?



Pringles tin or Monster 
can works best.

Drill a hole and cover 
with alfoil.
Hole needs to be 
roughly one-third of 
the distance from 
the top.

Use a thumb-tack or 
pin to make a hole 1/3 
of the distance from 
the top of the 
Monster can. (Pin 
works best)

Making a pinhole camera



Hole covered with alfoil
and secured with tape



Most school media 
departments have 
ILFORD’s photographic 
paper



Insert  the 
photographic 
paper inside the 
pinhole camera. 
Ensure the shiny 
photographic side 
faces the pinhole



Use some black 
insulation tape to make 
a shutter.





Secure the pinhole camera with tape. Make sure it points north.
Remove the shutter and attach it below the pinhole.





















Making an analemma (a one year project)
An analemma is a visual record showing the variation in 
the Sun’s position in the sky over the course of a year, as 
viewed at a fixed time of day and from a fixed location on 
the Earth. 

To record an analemma:
      -can of spray paint
      -plastic ice cream lid stencil
      - wait one year
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Expensive method with camera + solar filter                                Cheap method with spray paint  
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This  analemma was 

made over one year. 

Each spot was 

recorded at 1:20 pm. 

The  shadow of the 

gutter  was used to 

determine the 

position of the spot.  

(Computer time was 

also used)   
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Is this analemma recorded in the northern or southern hemisphere?































































Event App



Be in it to WIN!
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