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Instructions

Please answer the following questions (1 point each). The questions are in chronological order with the movie.

1. When Neil Armstrong landed on the moon, what was his mass compared to when he was on Earth? What was his weight compared to when he was on Earth?

2. What propels the Apollo 13 craft to the moon and back?

3. In Jim Lovell’s (Tom Hank’s) wife’s dream two weeks prior to the launch, Jim is sucked out into space very rapidly. Why is this?

4. Why do you think that there is a 400-degree difference in temperature between sunlight and shadow on the moon? Hint: What does Earth have that the moon does not?

5. When the astronauts are practicing re-entry procedures in the simulator, they “burn up” after exceeding 12 g’s. What is the acceleration of 12 g’s in meters/second2? What would happen to the human body when it undergoes this kind of acceleration?

6. Why do astronauts need space suits?

7. Which one of Newton’s Laws explains why a rocket is able to accelerate in the vacuum of space? Would a jet engine or propeller-driven engine work in space?

8. Why do we launch rockets and the Space Shuttle from Cape Kennedy (Canaveral), Florida, the most southern location in the Continental United States? Hint: What happens to your tangential velocity as you go toward the equator?

9. Why do the astronauts get pushed back in their seats when the rocket engines fire during liftoff?

10. Sketch the flight path of the Apollo spacecraft as it blasts off into space.

11. What is the escape velocity necessary for the Apollo 13 craft to leave Earth’s orbit and fly to the moon? What is escape velocity?

12. Do you think that NASA planned the launch of Apollo 13 to coincide with the rotation of the moon around the earth? If so, why?

13. Why does everything, including the astronauts, “float” around in the spacecraft? Does this change when the astronauts leave orbit?

14. Draw the flight path of Apollo 13 that is depicted so often in the movie. Ed Harris draws this path on the meeting room chalkboard. Why is it advantageous for the crew’s crippled spacecraft to go around the backside of the moon before returning to earth?
15. Why are there no shadows on the moon? Either it is light, or it is dark.

16. What does it mean to do an engine “burn?” What is the engine “burn” used for?

17. Why are there so many craters on the moon and not on the earth?

18. Why would “venting” the bodily waste push the Apollo 13 craft off course during its return trip to Earth?

19. What does Jim Lovell (Tom Hanks) mean when he said after shutting down the computer, “We just put Sir Isaac Newton in the driver’s seat?”

20. What does Swigert (Kevin Bacon) mean when he says, “They (Mission Control) gave us too much delta v? We’re coming in too fast!” Hint: Delta (() means, “change.”

21. Why is it so cold in space? The astronauts almost froze to death on the trip back!

22. If radio waves travel at the speed of light (3 x 108 m/s), how long will it take Apollo 13’s radio transmissions to reach mission control from the moon? The radius of the moon’s orbit around the earth is 3.84 x 108 meters. Show your calculations!

23. Why do the astronauts run the risk of burning up if they come into earth at too steep of an approach angle and bouncing off into space if they come in too shallow? What is causing all of the heat (3000 to 4000 degrees Fahrenheit) on the spacecraft as it re-enters the atmosphere?

24. Why does the space capsule need a parachute upon re-entry into the atmosphere? Relate this to what you learned about balanced forces.

25. What happens to the modules that are jettisoned (cut loose) from the capsule just before re-entry? Will they continue to orbit the planet, drift away from the planet, or fall toward earth? What will determine their flight path?
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