
All material copyright Math Thrills Pty Ltd 
www.MathThrills.com 

 
 

Space Rescue Mission Worksheet 
 

The Scenario 

You are on a desperate mission to save 
a crew that is stuck in orbit near 
Saturn. Your challenges include 
escaping from earth’s gravity, 
navigating to the planet Saturn, 
docking with the stray spacecraft and 
getting back to earth safely again with 
the rescued crew.  

First you’ll need to escape Earth’s gravity and get into low orbit. Most of the mass of your 
rocket will be fuel, just to make it into orbit around earth. To get to Saturn, you’re going to 
need to use a few gravity assists. Gravity assists work by increasing your spacecraft’s velocity 
by approaching a planet and “slingshotting” around it, adding some of the planet’s orbital 
velocity to its own.  

Question 1  (2 marks) 

You need a 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 of 8000 m/s to get into low earth orbit, and your rocket’s exhaust 
velocity is 4000 m/s. In your rescue mission, your rocket, including engines, living quarters, 
rescue gear, supplies and general craft structure weighs 101 tonnes. What will your total 
rocket mass be at launch? 

Question 2  (2 marks) 

You’ve identified a few gravity assist maneuvers that will add an average of about 0.6 times 
your current velocity. Your current velocity in a sun reference frame is 21000 m/s, and you 
need an additional 19000 m/s of 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 to make it all the way to Saturn. How many gravity 
assists will you need? 

Question 3  (2 marks) 

You have about 60 orbits of the planet to bleed speed until you hit the required target speed 
of 7000 m/s. You approach the planet at a speed of 20000 m/s. What percentage of speed 
will you need to bleed off per orbit pass to get down to the target speed? 
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