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Easily digestible aerospace principlesfor K-12 Students and Educators for grade-level focused learning. 

THE EARTH’S HEMISPHERES 
There is a You-Tube video of a time-lapse movie from a Russian weather satellite showing four days of 
pictures in a few minutes. Find the video here: https://youtu.be/Ybh11kcDhfM. The satellite was placed in a 
geostationary orbit; this means that it orbits the earth once every 24 hours, always staying above the same 
point on the earth's surface as the earth turns under it. You can see day and night sweep across the earth as 
the video progresses; it shows first the Northern Hemisphere, then the Southern Hemisphere, and finally the 
whole earth. 

Next Generation Science Standards (NGSS): 
• Discipline: Space Systems 
• Crosscutting Concept: Patterns and Cycles 
• Science & Engineering Practice: Analyzing and Interpreting Data  

 

GRADES K-2 
1-ESS1-2. Make observations at different times of year to relate the amount of daylight to 
the time of year. 

Hemispheres are a way to divide the earth in half for reference. The division may either be 
made at the equator (splitting the earth into a northern and southern hemisphere), or along 
the Prime Meridian (separating the eastern and western hemispheres). The weather satellite 
video shows the Northern Hemisphere first, then rotates the view 180 degrees to show the 
Southern Hemisphere.  

I invite you to take a globe and point out the continents and large islands that you can see 
on both the globe and the video. (It is very easy to find India, Sri Lanka, the Arabian 
Peninsula, the Horn of Africa, Indochina, and the Philippines. You can also see the 
Himalaya Mountains, the Arabian Desert, and the Sahara Desert. In the Southern 
Hemisphere you can see Australia and the southern part of Africa.) 

If you have a bright light that you can use to illustrate day and night, use it and show how, 
if one's viewpoint moves around with the earth (as the satellite's does), the line between 
day and night (it's called the "terminator") sweeps across the globe under you. 

 

AEROSPACE MICRO-LESSON AIAA 
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 K-2 (CONTINUED) 

 

 

GRADES 3-5 
5-ESS1-2. Represent data in graphical displays to reveal patterns of daily changes in length 
and direction of shadows, day and night, and the seasonal appearance of some stars in the 
night sky. 

In addition to the Grades K-2 activity, I invite you to note that the video was taken over four 
days in May. This is during the Northern Hemisphere's springtime and the Southern 
Hemisphere's autumn. At this time, the sun is north of the equator. (This is a great lead-in to 
what causes the seasons.) Because the sun is north of the equator, when the video is showing 
nighttime on the satellite's side of the earth, a fringe of light is seen over the North Pole while 
the South Pole is completely dark. 

You can also illustrate the satellite moving around the earth as the earth turns by having 
students in groups of five or so. One student will stand in the middle of each group and will 
be the "earth" while the other students will stand around the center student, facing him or 
her and will be the "satellites," one in front, one on either side, and (if there are enough) 
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one  

3-5 (CONTINUED) 
behind. The student in the center will then slowly rotate (to the left because that is the 
direction the earth turns) and the other students will walk around the center student, always 
keeping the same position relative to the center student and always facing him or her. This 
illustrates how the satellite that took the pictures moves around the earth 

 

GRADES 6-8 
MS-ESS1-1. Develop and use a model of the Earth-sun-moon system to describe the cyclic 
patterns of lunar phases, eclipses of the sun and moon, and seasons. 

The weather satellite was placed in a geostationary orbit, in which it stays in the same 
position relative to the earth at all times. This differs from a geosynchronous orbit, in 
which asatellite orbits the earth exactly once every day. A geosynchronous orbit may be 
elliptical, in which case the satellite will move more quickly at some times of day and will 
move more slowly at other times of day; all that matters is that it complete one orbit in one 
day. A geosynchronous orbit may also be inclined relative to the earth's equator, so that it 
spends part of its orbit above the Northern Hemisphere and part of its orbit above the 
Southern Hemisphere. A geostationary satellite, on the other hand, must be in a circular 
orbit so that its speed is fixed, and it must be in an orbit directly above the equator so that it 
does not move north or south. The radius of a geostationary orbit from the center of the 
earth is about 26,000 miles, or about 3.3 times the diameter of the earth. (The satellite will 
thus be about 2.8 diameters above the surface of the earth.) If you have a globe, you can 
hold it up and indicate with your finger about where the satellite will be in space. 
 
I invite you also to look at the reflection of the sun off the oceans in the video. As it 
is"rising" it is quite near the terminator which divides day from night. As the terminator 
moves across the globe, it gets farther from the reflection of the sun, so that at noon the 
sun's reflection is halfway across the globe while the terminator has moved all the way 
over to the other side of globe.  

You may also want to point out more detailed geographical features: the Sinai Peninsula, 
the Mediterranean Sea, the Red Sea, and Madagascar in the south. 
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GRADES 9-12 
HS-ESS1-4. Use mathematical or computational representations to predict the motion of 
orbiting objects in the solar system. 

If I may expand on the previous grades' notes on the reflection of the sun off the oceans, 
one can draw a diagram looking "down" over the North Pole: 

 

We can see from this diagram that the angle of the sun’s reflection on the ocean is one-half 
the angle of the sun itself.  

If I may also expand on the altitude of the geostationary orbit, one can draw a right triangle 
with one vertex at the satellite, the second vertex at the center of the earth, and the right 
angle at the point where the line-of-sight from the satellite just touches the surface of the 
earth. The hypotenuse of the triangle will be 3.3 times the diameter of the earth; the radius 
of the earth is one half the diameter of the earth; thus the angle of the vertex at the satellite 
will be (from trigonometry) 8.7 degrees. This means that the satellite is not viewing the 
entire hemisphere; there is a fringe 8.7 degrees all around that it is not seeing.  

From the dates in May on which the video was taken, one can determine the latitude of the 
sun north of the equator. (Take the number of days since March 21, divide by 365 and 
multiply by 360 degrees, take the sine, and multiply by the 23.5 degrees of latitude of the 
Tropics of Cancer and Capricorn. May 17 is 74 days after March 21, meaning that the sun 
has moved about 73 degrees from the Vernal Equinox, making it about 22.5 degrees north 
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9-12 (CONTINUED) 

the equator.) Subtracting off the 8.7 degrees that the satellite’s view lacks from being a full 
hemisphere means that at night-time the top 14 degrees or so of the visible earth is still 
sunlit. 

 

Sixty Years Ago in the Space Race: 
 
December 4, 1959 - Sam, a rhesus monkey, launched while housed in a cylindrical capsule within the Mercury 
spacecraft atop a Little Joe rocket in order to test the launch escape system (LES). Approximately one minute into 
the flight, traveling at a speed of 3685 mph, the Mercury capsule aborted from the Little Joe launch vehicle. After 
attaining an altitude of 51 miles, the spacecraft landed safely in the Atlantic Ocean. Sam was recovered, several 
hours later, with no ill effects from his journey. 
 
December 14, 1959 An altitude record of 103,389 feet (31,513 meters) was set by Cpt. J.B. Jordan in a 
Lockheed F-104 "Starfighter." 

December 15, 1959 US AIr Force Major J.W.Roberts set a new world airspeed record of 1,525.93 mph 
(2,455.74 km/h) in a Convair F-106 Delta Dart. 

 


