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6.1.3 Use computational thinking to analyze data and determine the scale and properties of
objects in the solar system. Examples of scale could include size and distance. Examples of
properties could include layers, temperature, surface features, and orbital radius. Data sources
could include Earth and space-based instruments such as telescopes and satellites. Types of
data could include graphs, data tables, drawings, photographs, and models.

Crosscutting Concepts

Scale, Proportion, and
Quantity
[}

Time, space, and
energy phenomena
can be observed at
various scales
using models to
study systems that
are too large or too
small.
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Name: Date:

| can use computational thinking to analyze data about objects in the solar system.

| can determine through analysis that planets are massively different in size, distance from the sun,
mass, layers, temperature, orbital radius, and surface features.

The Goldilocks Planets—Not too hot or cold!

Adapted from NASA

Hotter Stars

Sunlike Stars

Cooler Stars

Once you have discovered a planet, you need to figure out whether liquid water might be
present. In our solar system, Mercury and Venus are so close to the sun that water cannot
remain in liquid form. It vaporizes! For planets beyond Mars, the sun is so far away that water
will turn to ice. Only in what astronomers call the Habitable Zone (shown in green in the figure
above) will a planet have a chance for being at the right temperature for liquid water to exist in
large quantities (oceans) on its surface!

The Table on the following page lists the 54 planets that were discovered by NASA's Kepler
Observatory in 2010. These planets come in many sizes as you can see by their radii. The
planets’ radii are given in terms of the Earth, where 1.0 means that a planet has a radius of
exactly 1 Earth radius (1.0 Re) or 6,378 kilometers. The distance to each planet's star is given in
multiples of our Earth-Sun distance, called an Astronomical Unit, so that 1.0 AU means exactly
150 million kilometers.



Problem 1—Use the data from the Habitable Planets table. How many of the habitable
planets are less than 4 times the radius of Earth?

Problem 2—Earth’s temperature is 287 K (Kelvin). What planet’s temperature is the most
similar to Earth’s? How far is this planet from its star?

Problem 3—Below is a graph of a section of the data comparing the distance the planet is from
its star and the planet’'s temperature. Determine if there is any evidence for a cause and effect
statement . Use evidence from the graph to explain your answer.

Planet Temperature (K)

Distance and Temperature of Planets
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Habitable Planets

(in comparison to Earth)

Planet Orbit Distance | Planet Planet Star
m::ﬂ Name Period To Star Radius Temp. Temp.

(KOI) | (days) (AU) (Re) (K) (K)

1 683.01 278 0.84 41 239 5,624
2 1582.01 186 0.63 4.4 240 5,384
3 1026.01 94 0.33 1.8 242 3,802
4 1503.01 150 0.54 27 242 5,356
5 1099.01 162 0.57 3.7 244 5,665
6 854.01 56 0.22 1.9 248 3,743
7 433,02 328 0.94 13.4 249 5,237
8 1 0.80 8.4 256 5,688
9 701.03 122 0.45 1.7 262 4,869
10 351.01 332 0.97 8.5 266 6,103
1 902.01 84 0.32 5.7 270 4,312
12 211.01 372 1.05 9.6 273 6,072
13 | 1423.01 124 0.47 4.3 274 5,288
14 | 1429.01 206 0.69 4.2 276 5,595
15 | 1361.01 60 0.24 22 279 4,050
16 87.01 290 0.88 24 282 5,606
17 139.01 225 0.74 5.7 288 5,921
18 268.01 110 0.41 1.8 295 4,808
19 | 1472.01 85 0.37 3.6 295 5,455
|20 536.01 162 0.59 3.0 296 5,614
21 806.01 143 0.53 9.0 296 5,206
22 | 1375.01 321 0.96 17.9 300 6,169
23 812.03 46 0.21 21 301 4,097
24 865.01 119 0.47 59 306 5,560
25 351.02 210 0.71 6.0 309 6,103
26 51.01 10 0.06 4.8 314 3,240
27 | 1596.02 105 0.42 34 316 4,656
28 416.02 88 0.38 28 317 5,083
29 622.01 155 0.57 9.3 327 5171
30 555.02 86 0.38 23 331 5,218
31 1574.01 115 0.47 5.8 331 5,537
32 326.01 9 0.05 0.9 332 3,240
33 70.03 78 0.35 2.0 333 5,342
34 | 1261.01 133 0.52 6.3 335 5,760
35 | 1527.01 193 0.67 4.8 337 5,470
36 | 1328.01 81 0.36 4.8 338 5,425
37 564.02 128 0.51 5.0 340 5,686
38 | 1478.01 76 0.35 3.7 341 5,441
39 | 1355.01 52 0.27 28 342 5,529
40 372.01 126 0.50 8.4 344 5,638
41 711.03 125 0.49 2.6 345 5,488
| 42 448.02 44 0.21 38 346 4,264
43 415.01 167 0.61 7.7 352 5,823
44 947.01 29 0.15 27 353 3,829
45 174.01 56 0.27 25 355 4,654
46 401.02 160 0.59 6.6 357 5,264
47 | 1564.01 53 0.28 31 360 5,709
48 157.05 118 0.48 3.2 361 5,675
49 365.01 82 0.37 23 363 5,389
50 374.01 173 0.63 33 365 5,829
I <L | 0" nn L & | nmnAan LW Lo T =d 4 " 44




	Analyzing and Interpreting Data 
	Scale, Proportion, and Quantity 

