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PERIOD:


SKYDIVING ON DIFFERENT PLANETS : 

HOW FAST WOULD YOU FALL?

Imagine that you decide, as a space tourist/extreme athlete, you decide to go skydiving on different planets.  How fast could you fall to each planet, compared to the Earth?

Well, the maximum speed that a falling object can achieve is called Terminal velocity.  It’s equation is:[image: image1.png]Terminal Velocity: V= sqn( ot A
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where the variables are the following:

Looks like a scary equation, but many of the variables are constant.  

For example, “A”= the frontal area of YOU, so that would not change if you were to skydive on Mars, or the Earth, or Jupiter.  Likewise with “Cd” – this is YOUR drag coefficient (how streamlined you are), so this would be the same on any planet.  

So, we can just plug a few numbers into the formula to find your terminal velocity on different planets!

REMEMBER, W = YOUR WEIGHT ON THAT PLANET!



p = the density of the planet’s atmosphere COMPARED TO EARTH’S

USE EACH PLANET’S GRAVITY FROM THE TABLE BELOW TO CALCULATE YOUR WEIGHT ON THAT PLANET – we will all use the sample weight of 100 lbs:
	TABLE A
	VENUS
	MARS
	JUPITER
	SATURN



	SURFACE GRAVITY

(COMPARED TO EARTH)
	0.91
	0.38
	2.53*

(not at depth)
	1.14*

(not at depth)

	YOUR WEIGHT ON THAT PLANET:

W = YOUR EARTH WEIGHT X  PLANET’S SURFACE GRAVITY 
	Your weight

​​____  x     0.91=

_______


	Your weight

​​____  x     0.38 =

______


	Your weight

​​____  x     2.53 =

_______


	Your weight

​​____  x     1.14 =

_______




We will find p, each planet’s atmospheric density, from the chart below

	TABLE B
	Venus
	Mars
	Jupiter, Saturn,



	p:

atmospheric 

density compared to Earth
	90
	0.007
	1,000,000


Now, use the example shown to complete the calculations on the second sheet to find out how fast your terminal velocity would be on the 4 planets compared to earth.  

SKYDIVING ON DIFFERENT PLANETS EXAMPLE:  

Planet Gibbsium (be sure to use the sample weight of 100 pounds):  

	
	Gibbsium

	SURFACE GRAVITY

(COMPARED TO EARTH)
	2.0

	YOUR WEIGHT ON THAT PLANET:

W = YOUR EARTH WEIGHT X  PLANET’S SURFACE GRAVITY 
	Your weight

​​_100_ x 2.0=_200 lbs_

	
	Gibbsium

	p:

atmospheric 

density compared to Earth
	.05


V   = 
sqrt   2 W
  ;     = 
   sqrt 
2 x 200    
=  sqrt 
400    
=  sqrt 
2285.7    =  *47.8    
                      3.5 p


3.5 x .05

.175

NOTE :  *47.8 IS A RATIO, AND IS NOT THE TRUE TERMINAL VELOCITY YET!

*This number, 47.8, shows us that our terminal velocity on Gibbsium would be 47.8 times faster than it is on Earth.  We must now multiply this number by the terminal velocity of a 100 pound person on Earth, which is approximately 125 miles/hour.

*47.8 x 125 miles/hour on Earth = 5,975 miles/hour terminal velocity on Gibbsium

-------------------------------------------------------------------------------------------------------------------------

Now, use the values for each planet you recorded in tables A and B to calculate the terminal velocity of a human on each planet:

1. Venus:

W = your weight on Venus =

;  
p on Venus = 

;

V   = 
sqrt       2 W
  ;     = 
   sqrt 
2 x 
    
=  sqrt 
____    =  sqrt 
______    =  *______;    

                          3.5 p


3.5 x ___

*______ x 125 miles/hour on Earth = ____________ miles/hour terminal velocity on Venus
---------------------------------------------------------------------------------------------------------

2. Mars:

W = your weight on Mars =

;  
p on Mars = 

;

V   = 
sqrt       2 W
  ;     = 
   sqrt 
2 x 
    
=  sqrt 
____    =  sqrt 
______    =  *______;    

                          3.5 p


3.5 x ___

*______ x 125 miles/hour on Earth = ____________ miles/hour terminal velocity on Mars
--------------------------------------------------------------------------------------------------------------------------

3. Jupiter:

W = your weight on Jupiter =

;  
p on Jupiter = 

;

V   = 
sqrt       2 W
  ;     = 
   sqrt 
2 x 
    
=  sqrt 
____    =  sqrt 
______    =  *______;    

                          3.5 p


3.5 x ___

*______ x 125 miles/hour on Earth = ____________ miles/hour terminal velocity on Jupiter
--------------------------------------------------------------------------------------------------------------------------

4. Saturn:

W = your weight on Saturn =

;  
p on Saturn = 

;

V   = 
sqrt       2 W
  ;     = 
   sqrt 
2 x 
    
=  sqrt 
____    =  sqrt 
______    =  *______;    

                          3.5 p


3.5 x ___

*______ x 125 miles/hour on Earth = ____________ miles/hour terminal velocity on Saturn
NAME:










PERIOD:



SKYDIVING ON ALIEN PLANETS : EXTENSION ACTIVITY

Use the “SKYDIVING ON DIFFERENT PLANETS EXAMPLE:” sheet and the tables below to answer the questions that follow, and to calculate your terminal velocity on the fictitious planets listed.
	TABLE C
	BIRDTRON
	GANDALFO
	HENDRIXIUM

	SURFACE GRAVITY

(COMPARED TO EARTH)
	0.001
	2.5
	120.5

	YOUR WEIGHT ON THAT PLANET:

W = YOUR EARTH WEIGHT X  PLANET’S SURFACE GRAVITY 
	Your weight

​​____  x     0.001= _________
	Your weight

​​____  x     2.5 =_________
	Your weight

​​____  x     120.5=_________


	TABLE D
	BIRDTRON
	GANDALFO
	HENDRIXIUM

	p:  atmospheric density compared to Earth
	0.005
	0.5
	1,000


HYPOTHESIZE:

1. On which planet do you think you’ll have the FASTEST terminal velocity?






Why?



























2. On which planet do you think you’ll have the SLOWEST terminal velocity?






Why?



























Now, use the values in tables C and D to calculate the terminal velocity of a human on each planet:

3. BIRDTRON:
     W = your weight on BIRDTRON =

;  
p on BIRDTRON = 

;

V   = 
sqrt       2 W
  ;     = 
   sqrt 
2 x 
    
=  sqrt 
____    =  sqrt 
______    =  *______;    

                          3.5 p


3.5 x ___

*______ x 125 miles/hour on Earth = ____________ miles/hour terminal velocity on BIRDTRON
--------------------------------------------------------------------------------------------------------------------------

4. GANDALFO:

W = your weight on GANDALFO =

;  
p on GANDALFO = 

;

V   = 
sqrt       2 W
  ;     = 
   sqrt 
2 x 
    
=  sqrt 
____    =  sqrt 
______    =  *______;    

                          3.5 p


3.5 x ___

*______ x 125 miles/hour on Earth = ____________ miles/hour terminal velocity on GANDALFO
--------------------------------------------------------------------------------------------------------------------------

5. HENDRIXIUM:

W = your weight on HENDRIXIUM =

;  
p on HENDRIXIUM = 

;

V   = 
sqrt       2 W
  ;     = 
   sqrt 
2 x 
    
=  sqrt 
____    =  sqrt 
______    =  *______;    

                          3.5 p


3.5 x ___

*______ x 125 miles/hour on Earth = ____________ miles/hour terminal velocity on HENDRIXIUM
6. Was your hypothesis for the FASTEST terminal velocity correct?


If not, what do you think you overlooked?













7. Was your hypothesis for the SLOWEST terminal velocity correct?


If not, what do you think you overlooked?













