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Snow Day! (27 points)
It’s a few weeks after the February break and it seems like another regular day at Seven Bridges.  You’ve attended your morning classes and are sitting in your fifth period class when all of a sudden a tremendous blizzard begins.  Before you know it, there is so much snow on the ground that students and faculty members can’t leave the building.  The phone lines are down, and the roads are impassable.  Looks like you’ll be here for a while.

Directions:  Answer the following questions to the best of your ability.  (1 pt. each)
1. You start to wonder about the formation of the blizzard.  Which of the main types of energy did the snowflakes have right before they fell from the clouds?  Why?

2. Some of the flakes that are falling are moving really fast!  At what point in their fall would they have the greatest kinetic energy?  Why?

Suddenly, the heat shuts off, and the temperature starts to drop.  You open your binder, and with the help of your handy-dandy belt-buckle thermometer, you begin to record the change in temperature.  You collect the data in a table.  The table can be found below.

	Time (Minutes)
	Temperature (degrees Fahrenheit)

	0
	77

	1
	72

	2
	68

	3
	66

	4
	64

	5
	62

	6
	61

	7
	60

	8
	59

	9
	58

	10
	58


Directions:  Complete the following based on your data table.

3. Graph the data in this table on the attached graph paper using a ruler.  Make sure you include labels for each axis, units for each label, and a title. (2 pts.)
4.  Calculate the rate of change for your line from zero to five minutes in the space below.  Show all work! (1 pt.)
5.  Is this graph an example of a direct or inverse relationship? (0.5 pt.)
6.  What happens to the rate of change in this graph as time passes?  How do you know? (1 pt.)
You look up from your binder deep in thought, and wonder when the heat will come back on.  Suddenly the electricity goes out!  Thinking about the lack of electricity makes you even colder!
Directions:  Answer the following questions based on your knowledge of heat and heat energy.
7. You wish all the ice would melt.  Then you remember phase changes require heat energy.  Identify the three types of heat energy in the space below.  (0.5 pt.)
8. Your body is starting to shiver.  Explain how you could use one form of heat energy to warm yourself up. (1 pt.)
Your thinking about heat is interrupted when your teacher asks if anyone has any idea what to do now that the heat is off and there is no more power.  

Directions:  Identify the energy forms or transformations associated with each question.  If the question deals with Newton’s Laws, provide the required explanation.
9. You tell your teacher that you’ll go downstairs to look for a flashlight.  What form of energy was best represented here? (0.5 pt.)

10. You push yourself away from your desk and stand up.  Explain which of Newton’s Laws would apply here, and why? (1 pt.)
11. A teacher outside your room offers to escort you down to the main office.  She is carrying a candle.  Identify two energy forms exhibited by the candle. (1 pt.)
12. When you get to the main office, the receptionist hands you a flashlight.  What a “bright” idea it was to head down there!  What energy transformations were involved in using the flashlight? (0.5 pt. for each blank)

________________ ( ________________ ( ________________

13. You walk back to class using the flashlight.  Suddenly, the power returns and the lights go back on.  Back in the class, you look out the window and notice a few students on the lower field having a snowball fight.  Which of Newton’s Laws could apply to this activity and why?  Note that you cannot use the same law as in question 10! (1 pt.)
It sounds like the storm is letting up.  Everyone starts to cheer.  It seems like the roads will be clear in about thirty minutes and the busses are coming to take everyone home.  Everything seems right in the world.  That is, until Mr. Ende walks in.  “Since you won’t be seeing me this afternoon, I’m going to give you a short quiz now to test your knowledge.  Have fun!”  


Directions: Choose the letter that best answers the following questions.  Circle the letter and write it on the line next to the number. (1 pt. each)
_____ 14.  Which of the following is the accepted formula used to find work?
(A) Work = Mass times distance


(B) Work = Mass times acceleration


(C) Work = Force times distance

(D) Work = Force times acceleration
_____ 15.  Which of the following would be an example of changing the amplitude of

                  sound waves? 
(A) Making a progressively higher-pitched voice until nothing comes out.
(B) Saying “Sally Sells Seashells” faster and faster.
(C) Turning up the volume on your new iPod Touch
(D) Talking in a voice that sounds like a robot.
_____ 16.  Which of the following would be the best example of potential mechanical 

                   energy?   
(A) A car sitting in the driveway.
(B) A car rolling down the street.
(C) A car reversing out of a driveway.
(D) A car travelling at 60 miles per hour.

_____ 17.  Which of the following games is the best example of Newton’s First Law in


            action? 
(A) Bingo
(B) I Spy
(C) Hide and Seek
(D) Freeze Tag
_____ 18.  You’re in the world box-lifting championships.  All competitors are lifting 

                   10.00 kg boxes.  To earn the award for “Most Forceful,” what must you do 
                  better than the other contestants?


(A) Move the box a greater distance
(B) Lift the box with a greater acceleration
(C) Lift the box a greater number of times
(D) Break the box open using just your head
_____ 19.  Mr. Ende drops three objects out of the window.  Object 1 has a weight of 

      30.00 N, Object 2 has a mass of 3.00 kg, and Object 3 has a mass of 300.00 g.  
      Which object would hit the ground with the greatest force?
(A) Object 1
(B) Object 2
(C) Object 3
(D) All three would hit the ground with the same amount of force.
Grumbling as you leave the classroom, you drop off the test with Mr. Ende.  You hear an announcement over the loudspeaker asking for anyone with energy calculations experience to come down to the office quickly.  It seems the bus company is having difficulty getting their busses started, and they need someone to calculate the energy, force, and work involved.  You head down to the office to help out and are given the following problems to solve.
Directions:  Answer the following questions to the best of your ability.  Show your work, include units, and round to the hundredths place.

20.  A car with a mass of 950.00 kg is stalled in front of the school entrance.  It needs to be moved right away.  Three people are going to push the car a distance of 20.50 meters at an acceleration of 0.15 m/s2.  How much work will be done on the car?
     (2.5 pts)
21.  The school busses are too light to travel in the snow!  The busses need to be able to travel 1800.00 meters in 2 minutes in order to safely get everyone home in a timely fashion.  The busses need to exhibit 97,000.00 J of kinetic energy to get up some of the steeper hills.  What must the mass of the busses be, and how much must they weigh? (3 pts)
22.  One of the school busses is stuck at the bottom of the school entrance.  It needs to be pushed 6.75 x 101 meters to the top of the hill.  With the combined help of fifty people and 2.50 x 103 N of force, the car is pushed up the hill.  How much work was done on the bus?  (2.5 pts)
With the transportation system back up and running, you’re finally able to head home.  You smile as your bus pulls away from Seven Bridges, knowing that despite a whole lot of “force” and “work” on your part, no day in the future could have as much “potential”  trouble as today. 
