	LessonTitle:  Galactic Measurement                                              Pre 7.2

	Utah State Core Standard and Indicators

	Summary

Using different rates of speed and times, students explore the distance from earth to planets in our solar system, They figure out how long it would take to travel to the various planets at the speed of light. They select their planet and rate of speed and determine appropriate speeds in order to visit the planet, have some time there, and return within the year. Finally, they examine their weight and jumping heights on their chosen planet. 

	Enduring Understanding
Measurement of time, distance and weight in our solar system involves many scientific concepts and affects our ability to travel there. 
	Essential Questions
How do we measure beyond our world?

	Skill Focus

Translating units of measure
	Vocabulary Focus



	Assessment 



	Materials: 

	Launch ideas: Discussion or research--Imagine traveling through the Galaxy. What does that mean in terms of time, distance, and weight? How fast does sound travel? How long does it take to get a message to the moon or mars?

Maybe each student plans their own itinerary for a space travel experience.  

	Explore


	Summarize



	Apply




Directions:

If personal weight is sensitive, then have them pick their desired or imagined weight.

Decide ahead of time what decimal place to round to in the different calculations.

Pre 7.2 


Galactic Measurement
Imagine that you live in 2100 BC. You live on earth and are planning to visit one of the planets in our solar system. You don’t think you can be gone for more than a year. Which planet will you choose and why? What speed must you travel in order to go, be there, and return within the year? 

You can use the challenge problems below to help you decide. You should also research the life conditions on the planets you are considering. 
HOW FAR DO WE HAVE TO TRAVEL?
Challenge 1: How far is it from earth to planets in our galaxy? 
If we know how long it would take to walk or travel by car or by jet, can we figure out how far it is to planets in our galaxy?  Show your work in the margins or on a separate page—if you use a calculator, show your steps! Different students in your group can use different information from the chart below—see if you arrive at the same answers.

Time (in years) required to travel from earth
	Planets
	Walking time

2.5 mph or

3.6 kmph
	By Car

55 mph

80 kmph
	By Jet

990 mph or 1436 kmph
	Distance from Earth to? 

(You choose miles or km.)

	Moon
	11 years
	.6 year
	.03 year
	                         miles

	
	
	
	
	                         Km.

	Mercury
	2588 years
	133 years
	7 years
	                         miles

	
	
	
	
	                         Km

	Venus
	1175 years
	61 years
	3 years
	                         miles

	
	
	
	
	                         Km

	Mars
	2222 years
	113 years
	6 years
	                         miles

	
	
	
	
	                         Km

	Jupiter
	17,843 years
	909 years
	46 years
	                         miles

	
	
	
	
	                         Km

	Saturn
	36,421 years
	1848 years
	92 years
	                         miles

	
	
	
	
	                         Km

	Uranus
	76,894 years
	3935 years
	194 years
	                         miles

	
	
	
	
	                         Km

	Neptune
	123,579 years
	6289 years
	313 years
	                         miles

	
	
	
	
	                         Km

	Pluto
	162,622 years
	8378 years 
	410 years
	                         miles

	
	
	
	
	                         Km


Show your work or your steps to arrive at your distances! 

HOW FAST CAN WE TRAVEL?
Space probes such as Voyager 2 send and receive messages from the edges of our solar system. Sound travels at the speed of light which is close to 300,000 kilometers per second or 186,000 miles per second. 

Challenge 2: How long does it take to travel from earth to the planets at light speed?

1) Let’s imagine we could travel at light speed. How long would it take to get from earth to the different planets traveling at light speed?    (Round to the nearest tenth)

186,000 miles per second = 

________miles per minute 


________miles per hour

________ miles per day 



________miles per year.

Time required for traveling to the Planets at light speed
	Destination
	Distance from Earth

( your info from above)
	Seconds
	Minutes
	Hours
	Days
	Years

	Moon
	
	
	
	
	
	

	Mercury
	
	
	
	
	
	

	Venus
	
	
	
	
	
	

	Mars
	
	
	
	
	
	

	Jupiter
	
	
	
	
	
	

	Saturn
	
	
	
	
	
	

	Uranus
	
	
	
	
	
	

	Neptune
	
	
	
	
	
	

	Pluto
	
	
	
	
	
	


2) What do you think about traveling at light speed?  Will it be possible in 2100 BC?
You know that regular jets travel between 500 and 1000 miles per hour at the present time. You know you have a year to travel. You must decide upon your traveling speed in order to visit the planet of your choice and have some time to spend there. 
Pick a speed and a planet you’d like to try for. Write them below. (You can change later if necessary)


___________________________________ 
__________________________________
HOW LONG WILL IT TAKE?
Challenge 3: How long will it take you to travel to all of the planets at your chosen speed? 
(This challenge will help you determine whether or not to stick with your planet and speed choice. There are two charts in case you want to figure it out for a different rate of speed.

Time required for traveling to Planets at student selected speed
	Destination
	Distance from Earth
(from above)
	Rate of Speed
	Hours
	Days
	Months
	Years
	Arrival Age

	
	
	
	
	
	
	years
	months
	years
	months

	Moon
	
	
	
	
	
	
	
	
	

	Mercury
	
	
	
	
	
	
	
	
	

	Venus
	
	
	
	
	
	
	
	
	

	Mars
	
	
	
	
	
	
	
	
	

	Jupiter
	
	
	
	
	
	
	
	
	

	Saturn
	
	
	
	
	
	
	
	
	

	Uranus
	
	
	
	
	
	
	
	
	

	Neptune
	
	
	
	
	
	
	
	
	

	Pluto
	
	
	
	
	
	
	
	
	


Time required for traveling to Planets at student selected speed
	Destination
	Distance from Earth
(from above)
	Rate of Speed
	Hours
	Days
	Months
	Years
	Arrival Age

	
	
	
	
	
	
	years
	months
	years
	months

	Moon
	
	
	
	
	
	
	
	
	

	Mercury
	
	
	
	
	
	
	
	
	

	Venus
	
	
	
	
	
	
	
	
	

	Mars
	
	
	
	
	
	
	
	
	

	Jupiter
	
	
	
	
	
	
	
	
	

	Saturn
	
	
	
	
	
	
	
	
	

	Uranus
	
	
	
	
	
	
	
	
	

	Neptune
	
	
	
	
	
	
	
	
	

	Pluto
	
	
	
	
	
	
	
	
	


What do you think about traveling to the planets? 

Compare your results with those of other students. What adjustments do you need to make in speed and planet choices? 
Explain. 
WHAT WILL IT BE LIKE ON YOUR PLANET?

Gravity is a force which pulls us to the earth. That pull is what gives us a weight measure. The gravitational pull of the different planets depends on their size, mass, and density. If we consider earth’s gravity as 1, then we can relate the gravity of other planets to that.

Challenge 4: How much do we weigh in different places? 
For this question you may use your weight or your desired or imagined weight.

· If the Gravity is less than 1, you will weigh _____________ (more or less) on that planet.

· If the gravity is more than 1, you will weigh _____________(more or less) on that planet.

· What math will you use to help you predict your weight on the planets? Explain. 


____________________________________________________________________
Weights on Different Planets

	
	Surface Gravity
	Predicted Weight
(on the planet)
	Actual Weight
(on earth)
	Difference
(earth weight – planet weight)

	Moon
	.16
	
	
	

	Mercury
	.39
	
	
	

	Venus
	.91
	
	
	

	Mars
	.38
	
	
	

	Jupiter
	2.60
	
	
	

	Saturn
	1.07
	
	
	

	Uranus
	.90
	
	
	

	Neptune
	1.15
	
	
	

	Pluto
	.05
	
	
	


What would it feel like to weigh differently than you do on earth? What concerns do you have about visiting some of these planets?

Do you want to make any adjustments in speed and planet choices? 
Explain. 

Challenge 5: How high and far can we jump on different planets? 

1) Our Earth Jumps:
The vertical jump: Stand next to a wall and stretch your arm over your head as far as possible. Mark a line where the tip of your hand touches the wall. Now jump as high as you can and leave a mark (dip finger in water before you jump) on the wall where your hand touched. Measure the distance between the two marks with your partner using a centimeter ruler. Jump three times. Record your measurements here:

___________   ____________   _____________      Average jump:_______________

The long jump: Mark a line on the ground and place the tips of your feet on the edge of the line. Jump forward as far as you can. Have your partner make a mark where the heels of your feet land. Now measure the distance between the two lines. Jump three times Record your measurements here:
___________   ____________   _____________      Average jump:_______________

2) The Gravity Factor: (What we multiply our earth jump by)
    Choose higher or lower for the questions below. 
· If the gravitational pull is low, then your jump will be ______________than on earth. 
· If the gravitational pull is high, then your jump will be _____________than on earth.
Why do we “divide” to figure out the gravity factor for each planet? (hint—relates to the high-low questions above)? ___________________________________________________________________________
The gravity factor—how gravity affects our movement? 
	Planets
	Earth’s Gravity divided by Planets’ gravity     =       Gravity Factor

	Moon
	1
	.16
	

	Mercury
	1
	.39
	

	Venus
	1
	.91
	

	Mars
	1
	.38
	

	Jupiter
	1
	2.60
	

	Saturn
	1
	1.07
	

	Uranus
	1
	.90
	

	Neptune
	1
	1.15
	

	Pluto
	1
	.05
	


Explain the gravity factors for the different planets.
3) Find your jump heights and lengths. Multiply your “earth jump” heights and lengths by the gravity factor to find your “planet jump” heights and weights. 

Your Jump Heights and Lengths on Different Planets
	
	Your

Earth Average
	Moon

x______
	Mercury & Mars

x______
	Venus & Uranus

x______
	Jupiter

x______
	Saturn & Neptune

x______
	Pluto

x______

	High Jump
	
	
	
	
	
	
	

	Long Jump
	
	
	
	
	
	
	


What are your final conclusions 

· about the planet you will visit.

· about the speed you will travel. 
· about the time it will take for traveling.

· about your movement on the planet you have chosen.

· anything else you have thought about.

