Name ____________________   Date _______________    Hour ___________


Mission to Mars: Mars Lander


Imagine you have been hired by NASA as an expert on impact engineering.  Your mission  is to design a container that will fall to the Martian surface from a space shuttle in orbit around Mars.  It is imperative that the colonization equipment enclosed in this “lander” reach Mars safely.  Due to recent budget cuts, NASA has a number of teams designing and building model landers that will be dropped here on Earth and scored for safety and efficiency based on their ability to protect an egg.

The lander score will be based on the following formula:


(h x 100)   = your lander score ( rounded to the nearest hundredth)


      m 

h = the height of the most successful drop

· recorded in meters

m = the mass of your lander in grams (found using the balance ) 

· recorded to the nearest thousandth of a gram (.000)

To earn the contract, your team must build a lander that receives the highest score.

Consider this example:

A design that protected the egg from a drop of 4 meters, had a mass of 20.514 grams and cost $18,000,000.00 to build would have the following score:


(4m x100)          =      400              =  19.50

   20.514 g
         20.514
 

· More height increases your score

· More mass decreases your score

You have a limited budget of $20,000,000.00 to build this lander prototype model.


See the other side for a materials price list.

You must use a sealed bag to hold the egg.  The bag will not count towards your budget expenses.

Materials List

	ITEM
	PRICE
	LIMIT
	Number purchased

(Tally)
	COST

	Drinking straw
	$1,000,000
	2
	
	

	Paper
	$2,000,000
	2
	
	

	Paper plate
	$5,000,000
	2
	
	

	Paper clips (2)
	$1,000,000
	2
	
	

	Hanger
	$5,000,000
	2
	
	

	Sealed bag
	$5,000,000
	1
	
	

	Craft stick
	$1,000,000
	2
	
	

	Toothpicks (2)
	$1,000,000
	6
	
	

	String (20 cm)
	$1,000,000
	2
	
	

	Fishing line (20 cm)
	$1,000,000
	2
	
	

	Masking tape (10 cm)
	$4,000,000
	2
	
	

	Pipe cleaner
	$3,000,000
	1
	
	

	Yarn (10 cm)
	$1,000,000
	2
	
	

	Clothes pin
	$3,000,000
	1
	
	

	Bottle cap
	$1,000,000
	2
	
	

	Paper cup
	$4,000,000
	1
	
	

	Cotton Ball
	$3,000,000
	2
	
	

	Rubber Band
	$1,000,000
	6
	
	

	Hot glue stick
	$5,000,000
	1
	
	

	
	
	
	Total
	


Calculate your lander’s score

_____ m x 100

_____________________   =    _____________


_________ g

Lander Designs ( 2 pts. each)

Sketch four possible designs for your lander.  Include labels to of materials used.  Use a * to indicate the chosen design.

	
	

	
	


Project Summary

1. What was the total cost of your lander?

2. Describe the features of your lander and how they were designed to protect the egg.

3. What was the greatest height at which the lander was successful in protecting the egg?

4. What was your lander’s final score? (Use a calculation) (4 pts. possible)

5. Who had the highest final score in your class and what was the score?

6. Calculate the gravitational force acting on your lander. (hint: see pg. 106)

( Show the equation and your work) (2pts. possible)

7. Why did the landers fall at different rates? (hint: see pg. 85)

8. Why might a lander that  survived a fall from 5 meters be likely to also survive a fall from the top of a water tower over 40 meters tall? (hint: see pg. 86)


