Astronomy and Math Workshop

Deidre Raver, Math teacher
Welcome! This is a teacher centered, collaborative workshop to solve how we can support students in manipulating formulas and solving literal equations. 

Agenda:

1. Introduction. How far is Jupiter? Using scientific notation and the distance, rate and speed formula. What challenges do our students have with basic calculations?
2. How large is Jupiter, why can’t we just land on Jupiter (if we could get there)? How can we use one formula to calculate values to use in another formula? Mass, Density, Volume, Circumference. If we can’t land, why not Europa? (The arc of a circle)
3. Radiation in space is such a problem!  So is using growth and decay exponential function formulas. (Not on the reference formulas for students to see) Do students know how to interpret graphs, can we make this more interesting for them? 

4. Conclusion, please fill out feedback forms. Thank you!
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ACTIVITY 1:
How long does it take to travel to Jupiter in a 747 jet plane?

Use 365 million miles AS THE CLOSEST DISTANCE to earth, and an average jet speed of 600mph.     D= T x S

This simple request challenges many of our students. After calculating the time, turn and talk.

What types of discussions could you have with students and how would you support students who can’t substitute values for variables? Which standards does this address?
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Previewing Juno: NASA's Epic Mission to Jupiter
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Jupiter's immense gravity is a boon when we try to send spacecraft far out in the solar system. We've used the giant
planet as a speed boost for missions such as Voyager and New Horizons. The bonus is during these maneuvers,
investigators usually turn on the cameras and at least some instruments to add to our scientific knowledge of Jupiter.

Juno’s role will be to look at the gravity field in detail, to find out about any changes and how they may be caused.
Fluctuations in gravity could point to changes in the planet’s interior structure.

VIDEO: Juno's Epic Flyby View of the Earth and Moon

Image: A massive plume is visible on lo (foreground) in this montage picture of Jupiter based on New Horizons data
obtained in 2007.
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https://www.nasa.gov/mission_pages/juno/main/index.html
Activity 2: 
Jupiter has a diameter of about 88,695 miles (142,800 kilometers) which is more than 11 times the diameter of Earth. Its volume is over 1,300 times the volume of Earth. This means that Jupiter is so big that over 1,300 Earths could fit inside of it. Jupiter is 317.8 times the mass of the Earth.
Mass Metric: 1,898,130,000,000,000,000,000,000,000 kg

Scientific Notation: 1.8981 x 1027 kg

By Comparison: 317.828 x Earth
Density Metric: 1.326 g/cm3

By Comparison: 0.241 x Earth
1. Calculate the volume of Jupiter given density and mass, notice that the density is so light compared to earth (Gas giant) and that we use mass instead of weight. (Weight changes depending on location)
See how close your answer is. (http://solarsystem.nasa.gov/planets/jupiter/facts)

Volume of Jupiter

Metric: 1,431,281,810,739,360 km3

English: 343,382,767,518,322 miles3

Scientific Notation: 1.43128 x 1015 km3

By Comparison: 1321.337 x Earth
2. Estimate the circumference of Jupiter.  How close is your answer?            
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Density= Mass/Volume                            C = π d
Equatorial Circumference (http://solarsystem.nasa.gov/planets/jupiter/facts)

Metric: 439,263.8 km

English: 272,945.9 miles

Scientific Notation: 4.39264 x 105 km

By Comparison: 10.9733 x Earth
3. Reflect on how you could use this in your classroom. What would challenge students given the references they have to use and what skills they may need? 

ACTIVITY 3:  

http://solarsystem.nasa.gov/planets/europa
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If we can’t land on Jupiter, let’s calculate an arc to create a proposed landing zone. After all, Europa may have life and we may live to learn all about it.

1. Draw a circle, draw a central angle from the center of Europa (from 1 degrees to 10) and calculate the arc which can be the proposed landing zone.  
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 Size: Europa is 1,900 miles (3,100 km) in diameter, making it smaller than Earth's moon, but larger than Pluto.
2. How might this activity assist students in manipulating Arc formulas and remembering how to convert into distance from radians? Reflect on how hands on activities have worked for you.   
Why is this interesting? 

Evidence for an Ocean (http://solarsystem.nasa.gov/planets/europa/indepth)
One of the most important measurements made by the Galileo mission showed how Jupiter's magnetic field was disrupted in the space around Europa. This measurement strongly implied that a special type of magnetic field is being created (induced) within Europa by a deep layer of some electrically conductive fluid beneath the surface. Based on Europa's icy composition, scientists think the most likely material to create this magnetic signature is a global ocean of salty water.

Future missions to Europa will likely seek to confirm the presence of its ocean. For example, measurements of the amount of flexing due to the tides are one important indicator -- if the ocean exists, the tides should deform the surface by about 30 m (100 feet); if the moon is frozen through, the tides should stretch the surface by only one meter (3 feet). Also of great interest will be the composition of the reddish material on the surface. Scientists would like to know if this material holds clues to the composition of the ocean and whether material is cycling between the surface and the interior. Discovery:

Europa was discovered on 8 January 1610 by Galileo Galilei. The discovery, along with three other Jovian moons, was the first time a moon was discovered orbiting a planet other than Earth. The discovery of the four Galilean satellites strengthened the view that planets in our solar system orbit the sun, instead of Earth. Galileo apparently had observed Europa on 7 January 1610, but had been unable to differentiate it from Io until the next night.

How Europa Got its Name:

Galileo originally called Jupiter's moons the Medicean planets, after the Medici family and referred to the individual moons numerically as I, II, III, and IV. Galileo's naming system would be used for a couple of centuries.The names Io, Europa, Ganymede, and Callisto were officially adopted after it became apparent that naming moons by number would be very confusing as new additional moons were being discovered.

Europa was originally designated Jupiter II by Galileo because it was the second satellite of Jupiter. Europa is named for the daughter of Agenor, in ancient Greek mythology. Europa was abducted by Zeus (the Greek equivalent of the Roman god Jupiter), who had taken the shape of a spotless white bull. Europa was so delighted by the gentle beast that she decked it with flowers and rode upon its back. Seizing his opportunity, Zeus rode away with her into the ocean to the island of Crete, where he transformed back into his true shape. Europa bore Zeus many children, including Minos.

ACTIVITY 4: Radiation and space: Exponential growth
1. Using the graph below, how would you have students create a function and define:
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2. Try this problem which may be familiar and look at the formula from Regentsprep.org 

3. How can we make this easier for students to remember since we know this is NOT on the formula reference sheet?  

[image: image11.png]The equation for radioactive decay is p=(0.5)" ,
where p is the part of a substance with half-lfe H
remaining radioactive afier a period of time, 1. A
given substance has a half-life of 6,000 years.
After 1 years, one-fifth of the original sample
remains radioactive. Find £, to the nearest
thousand years




[image: image12.png]We have scen in past courses that exponential functions are used to represent growth and decay.

[Where a = initial amount
b = growth/decay factor

x=time
7 = ending amount
Growth Decay
Whena=0and > 1 When a>0and0 <b <1,
the function models growth. the function models decay
(b is called the growth factor) (bis called the decay factor)
(a sepresents the initial amount) (a sepresents the initial amount)





Consider this. Would this work?

Have students write out what each variable equals. a=   , b=   ,   x=       

For growth:   b = 1 + factor (students will call this the rate)                  

For decay:  b = 1 - factor 

4. Discuss how students may not understand how to subtract a factor from 1 correctly. How can we explain what a factor is?  

5. Time permitting, read about radiation in space below and discuss if you would use an altitude/radiation level problem in your class.  
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Don’t forget to fill out feedback forms before you leave. Thank you!
Some useful websites:

References:  http://www.astrobio.net/news-exclusive/hiding-from-jup/.iters-radiation/
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