Jupiter and Io

This NASA image of Jupiter with its satellite Io was taken by the Cassini spacecraft. (Credit:
NASA/Cassini Imaging Team). The satellite is 3,600 kilometers in diameter.
The scale of an image is found by measuring with a ruler the distance between two points on
the image whose separation in physical units you know. In this case, we are told the diameter of Io is
3,600 kilometers.
Step 1: Measure the diameter of Io with a metric ruler. How many millimeters in diameter?
Step 2: Use clues in the image description to determine a physical distance or length.
Step 3: Divide your answer to Step 2 by your answer to Step 1 to get the image scale in kilometers per
millimeter to two significant figures.
Once you know the image scale, you can measure the size of any feature in the image in units of
millimeters. Then multiply it by the image scale from Step 3 to get the actual size of the feature in
kilometers to two significant figures.
Question 1:
Question 2:
Question 3:
Question 4:
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What are the dimensions, in kilometers, of this image?
What is the width, in kilometers, of the largest feature in the atmosphere of Jupiter?
What is the width, in kilometers, of the smallest feature in the atmosphere of Jupiter?
What is the size of the smallest feature on Io that you can see?
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This NASA image of Jupiter with its satellite Io was taken by the Cassini spacecraft. (Credit:
NASA/Cassini Imaging Team). The satellite is 3,600 kilometers in diameter.
The scale of an image is found by measuring with a ruler the distance between two points on the
image whose separation in physical units you know. In this case, we are told the diameter of Io is 3,600
kilometers.
Step 1: Measure the diameter of Io with a metric ruler. How many millimeters in diameter?
Answer: 10 mm
Step 2: Use clues in the image description to determine a physical distance or length.
Answer: 3,600 km
Step 3: Divide your answer to Step 2 by your answer to Step 1 to get the image scale in kilometers per
millimeter to two significant figures.
Answer: 3600 km / 10 mm = 360 km/mm
Once you know the image scale, you can measure the size of any feature in the image in units of
millimeters. Then multiply it by the image scale from Step 3 to get the actual size of the feature in kilometers
to two significant figures.
Question 1: What are the dimensions, in kilometers, of this image?
Answer: 160 mm x 119 mm = 58,000 km x 19,000 km
Question 2: What is the width, in kilometers, of the largest feature in the atmosphere of Jupiter?
Answer: The width of the white equatorial band is 45 mm or 16,000 km
Question 3: What is the width, in kilometers, of the smallest feature in the atmosphere of Jupiter?
Answer: The faint cloud streaks are 0.5 mm wide or 200 km across to one significant figure.

Question 4: What is the size of the smallest feature on Io that you can see?
Answer: The white spots in the southern hemisphere are 0.5 mm across or 200 km to one significant figure.
This is a good time to mention that some details in an image can be artifacts from the printing process or
defects in the camera itself. Students may find photocopying artifacts at 0.5 mm or less.

Note to teachers: The correct scale for Io and Jupiter will be slightly different depending on how far away
the camera was when taking the picture. If the camera was very close to Io, then the scale you will infer for
Io will be very different than for the more distant Jupiter because Io will take up more of the field-of-view in
the image. Geometrically, for a fixed angle of separation between features on Io, this angle will subtend a
SMALLER number of kilometers than the same angle on the more-distant Jupiter. However, if the distance
from the camera to Jupiter/Io is very large, then as seen from the camera, both objects are at essentially the
same distance and so there will be little difference between the scales used for the two bodies. Students can
check this result with an inquiry assignment.
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