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Solar System in a Can: Solar System Models
(Using Proportionsin a Big Way)

Daniela Kitanska and Mary Lou West

Equipment: table of planetary properties, calculators, rylesnis ball, Solar System Can

Most textbooks do not treat solar system modetdl atell since the distances are so much larger
than the radii of the planets. It is almost impbkesto create a physical model which does justice

to both sets of measurements since astronomicabersare, well, astronomical.
Look up the data for the planets’ body radius artmit oadius.

Planet or object Actual radius of the body Actual radius of the orbit
(kilometers) (km)

Sun XXXXX

Earth

Saturn

1. Thinking about a scale for a scale model of the bodies of the planets:
a) Let’s figure it out. Consider the extremes.

The planet with the largest size (radius) is
The planet with the smallest size (radius) is

The ratio of the largest size to the smallest plaset =

in decimal form




b)

d)

So, if we made a model in which the smallest pléwaet a radius of 1 centimeter, then the
largest planet would have a radius of cm.

On this paper draw a really small circle to repnésiee smallest planet, then draw a big
circle (properly measured) to represent the largkestet to the same scale. Wow!

If you had drawn the small circle with radius =rth,avould the large circle fit? (Yes, No)

Consider a different scale model where the suapsasented as a tennis ball. Estimate
the size of Jupiter in this model. (golf ball, geachick pea, pea, poppy seed, invisible)
Draw a circle this size here:

Now estimate the size of the Earth in this sameahadd draw a circle here:

Number sense
Since ratios are an important part of this actiMy's think carefully about some specific
examples. Fill in the answers in this table.

5= 17 = 254 = 1526799= Km =

5 17 254 1526799 Km

Generalized conclusion:

More number sense
Multiplication is also important in calculating $eamodels. Fill in the answers in this
table.

|4x1: 1x4= 1 x 71400 = 1 x 696000 =

Generalized conclusion:

How to calculate a scale model from actual measengsn

Suppose there are two objects called A and B. (Late can choose A to be Jupiter, etc)
Suppose that you already know the actual radigsofi of these bodies in kilometers,
and call these numbers Actnand Actual.

Also suppose that we have already decided on #ile swodel size of object B and call
this number Scaje

Now we can set up a proportion to represent therfambers

Scale_ = Actuah
Scalg Actuak

Let's do an example. Suppose that we want to catietwhe scale model radius of Jupiter
in a model in which the sun is chosen to be a tehall (radius = 3.3 cm).



Let us choose object A to be Jupiter, and objeict Be the sun.

Then _Scalgpiter = 71400 km
3.3cm 696000 km
If we multiply both sides of this equation by “Z61" then we get

Scalgupiter X 3.3Ccm = 71400 km x 3.3 cm
3.3cm 696000 km

Do you remember what (3.3 cm) / (3.3 cm) is???
Calculate the Scajgiws the radius of Jupiter in the particular scale aiod cm.
Draw a circle here with this radius:

What object might represent Jupiter here?

Calculate the ratios and fill in this table, thenthis model on an overhead projector.

Planet or object | Actual Radiusof | Radiusof thebody, in | Suggested object
the body thismodel (cm) and drawn circle
(kilometers)

Sun 3.3cm Tennis ball

Earth

Saturn

. Thinking about what scaleto use for both the orbits and the diameters

of the planets. (This is the really tough job.)
a) Which is the smallest planet body?




What is the ratio of the largest to the smallesgtl (Neptune’s orbit radius divided by
the body radius of Mercury)
This is ahuge number, and expresses the difficulty of our problem.

b) Let’'s use the same scale as the one we used abibges the sun is a tennis ball.
Discuss with your team how to set up the proportiathin this table.

Planet or object | Radius of the Suggested object Radius of the or bit,
orbit (kilometers) in thismodel (m)

Sun Tennis ball

Earth

Saturn

c) Now let’s try this model outside.
Conclusion:

3. Extensions:
a) What scale would be suitable for a football field?
b) What scale would be suitable for your town?
d) Where is the largest solar system model in the US?en is their bike tour?)
e) Where is the largest solar system model in thedforl

An interesting way to make a big scale is to usesiteed of light

a) How many minutes does it take sunlight to reachBheh?

b) What is your normal walking speed?

¢) How far would you walk in that length of time?

d) How about a model using a car’s speed of 55 mites/h
For your models calculate where the nearest stamakthe sun would be. This usually surprises
people.



