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A Measurement System Far, Far, Away (21 points)

Introduction:  You’re walking home from school one day, and you are abducted by “aliens.”  (I know you’re skeptical, but play along).  They start probing your mind for information about your home, planet Earth, and various other measurements concerning our solar system.   Unfortunately, the aliens don’t quite understand the measurement system the United States uses.  The aliens can only understand scientific notation and the metric system. Using your knowledge of metric conversions and scientific notation, you attempt to do whatever conversions the aliens ask you to.  If you can dazzle them with your skills, you may be able to get away and find your way back to Earth (you’ve got a lot of homework due tomorrow).

Directions:  Convert the following to the best of your ability in the space provided (each blank answered correctly is worth 0.5 point).  BE SURE TO INCLUDE PROPER PREFIXES AND UNITS!  Remember to round when told!
1. It is estimated that the Milky Way galaxy contains 100,000,000,000 (100 billion) to 400,000,000,000 (400 billion) stars. Convert this range into scientific notation.
Your answer:    _______________ to _______________

2. The sun is the star nearest to Earth. As an average, it is only 9.30 x 107 miles from the planet. Convert this into standard notation. 

Your answer: ____________________________________

3. The Earth is 149,570,000 kilometers (km) from the sun. Venus is 1.08 x 108 km from the sun and Mars is 227,840,000 km from the sun. Which planet is Earth’s closest neighbor? How much closer is it?
Your answers: _____________________________________



_____________________________________

4. Our closest celestial neighbor, the moon, is 384,403,000 meters from Earth. Convert this distance to kilometers.

Your answer: __________________________________________

5.  Earth is known as the blue planet because a large portion of it is water.  One gallon of water has a weight of 8.33 pounds which is equivalent to 3778 grams. Convert this mass to milligrams.  Then convert this mass to kilograms (round this to the nearest hundredth).
 Your answers: __________________________________________

                         __________________________________________

6.  The size of a water molecule is estimated to be 5/100,000,000 cm. (or 0.00000005 cm). Convert this to scientific notation. 

Your answer: ___________________________________________

7.  From the equator to the North Pole on a straight line is approximately 6,200 miles which is equivalent to 9,978 km. Convert this to meters. Then, convert this to centimeters. Finally, convert this to millimeters.

Your answers:___________________________________________

                       ___________________________________________

                       ___________________________________________

8. The aliens are considering probing the neurons in your brain for even more information. These neurons range from 4.00 x 10-3 to 1.00 x 10-1 mm.  Convert this range to standard notation.  

Your answer: ___________________ to ______________________

The aliens are amazed with your abilities.  While they stare at you in disbelief, you point behind them and yell, “Look, a UFO!”  They all turn around to look, and you run as fast as you can in the other direction.  They might be smart, but darn those aliens are gullible. 

You find an escape pod and hop in.  Though you’ve never flown anything in your life, the ship is easy to operate.  You simply need to answer a few questions about water, systems, and graphing, and the ship will take you home.  Luckily for you, you’ve been studying this in science.  What a coincidence! (
Directions:  Choose the best possible answer from the ones provided.  Write your choice on the line next to the question (each correct answer receives 1 point).
_____9.  Reservoirs are:
(A) Another name for our planet’s oceans
(B) Natural bodies of freshwater (like lakes)
(C) A French fast food chain
(D) Artificial bodies of stored water
_____10.  Which of the following watersheds is Seven Bridges Middle School found in?
(A) Croton Watershed
(B) Catskill Watershed
(C) New Castle Watershed
(D) Westchester Watershed
_____11.  Which of the following amounts of change would equal our planet’s percentage of water?
(A) Two dimes and a quarter
(B) Five dimes and four nickels
(C) Three quarters and fifteen pennies
(D) One quarter, three nickels, and four dimes
_____12.  How do the majority of Seven Bridges students get drinking water and remove waste materials?
(A) Through water treatment and aquifers/wells
(B) Through wells/aquifers and sewage treatment
(C) Through wells/aquifers and septic tanks
(D) Through water treatment and septic tanks
_____13.  You want to test a substance’s permeability.  What is one way you can do this?

(A) Time how long it takes for water to flow through the substance

(B) Measure the space between individual parts of the substance

(C) Test how clear the substance is when you try to look through it

(D) Observe what happens when you add one drop of water to the substance

_____14.  In the “lunch room” system, what would be the best example of a form of feedback?
(A) Buying your lunch from the cafeteria
(B) Eating your lunch at your table with your friends
(C) Throwing your waste products out in the trash
(D) Liking lunch so much that you buy it the next day
_____15.  Which of the following examples would best represent the idea of “dynamic equilibrium?”
(A) You sitting alone on a see-saw (don't worry, we've all been there)
(B) A dog eating food off the dining room table 
(C)  Jumping up and down on a trampoline
(D) Building a snow fort with a few friends
____16.  What is one of the benefits of using a trendline when building a graph?
(A)  It allows for ease of connecting the “dots” when drawing your line on your graph.
(B)  It allows for location of outlier data points when drawing your line on your graph. 

(C)  It allows for more efficient design of bars when you are putting together a bar graph. 
(D)  It allows for an easier method to create line breaks when setting up the Y-axis.
___17.  You are looking through the latest issue of Graphing Monthly, and you see a 

graph that looks like this:



What are some conclusions you might make about the graph?

(A) The rate is decreasing; the Y-axis values are decreasing; it is an inverse relationship

(B) The rate is steady; the Y-axis values are increasing; it is a direct relationship

(C) The rate is increasing; the Y-axis values are increasing; it is an inverse relationship

(D) The rate is steady; the Y-axis values are decreasing; it is an inverse relationship

It appears your answers have satisfied the computer in the escape pod and you can see Earth getting closer.  Suddenly the computer starts to beep.  “Warning!  Graphical user interface incomplete.  Speed and time data problematic.  Will begin return to base immediately.”  The computer spits out a sheet of graph paper and some data values.  “To continue on current course, new graphical user interface must be completed.”  Well, looks like the only thing left to do is plot a graph.  There is no way you’re going back to that alien spaceship.  Plus, you can’t wait to drive this baby down Seven Bridges Road. 
Directions:  Using the values provided in the table below, graph the supplied information.  Make sure you include all key aspects of strong graph design (3 points).  
	Time (in minutes)
	Spaceship Speed (miles per hour)

	0
	0.00

	1
	250.00

	2
	350.00

	3
	500.00

	4
	750.00

	5
	1000.00

	6
	1000.00

	7
	1000.00

	8
	900.00

	9
	750.00

	10
	500.00


In the space below, find the rate of change from zero minutes to five minutes.  Show your work (1 point).
In the space below, find the rate of change from six minutes to ten minutes.  Show your work (1 point).
You insert your graph paper into the computer and the computer responds, "Thank you.  Continuing on current course.  Prepare to land."  

A few minutes later you get out of the escape pod.  A sign on the side of the road reads, "Welcome to Chabbakua.  Population 222."  Thinking that doesn't sound right, you read the line below that.  "Yorkbridges County. . . The Seventh Best Place in all of New Mexico."  Clearly, the escape pod’s navigation system was a little. . . off.  As you ponder what to do next, you can't help but smile at the fact that even alien technology never seems to work right. 
HAND IN YOUR TEST!

