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Read the question/answer below about the speed of sound (in this case thunder). After you have read the article, please answer the questions found at the end of this section. 

Question

I have heard that you can figure out how far away lighting is by how long it takes for the thunder to arrive after you see the flash. Is this true? How do you calculate it? 

Answer 

Sound travels through air at "the speed of sound". Officially the speed of sound is 331.3 meters per second (1,087 feet per second) in dry air at 0 degrees C. At a normal temperature like 25 degrees C (82 degrees F) the speed is 346 meters per second. As you can see the speed of sound changes depending on the temperature. 

Lightning travels at the speed of light (186,000 miles per second). This speed is so fast, there is really no delay between when the lightning hits and when you see it, even if you are miles away. The thunder is produced by the rapid heating of the air where the lightning bolt is. The thunder is sound, and therefore travels at the speed of sound.

You should be able to calculate the distance you are from the lightning by timing how long it takes the thunder to reach you (starting the time when you see the lightning). The formula is
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Where d = distance, s = speed and t = time. 


PROBLEM: Calculate the distance of a lightning bolt in feet if the sound took 3.75 seconds to reach you. The air temperature is 58 degrees F. 


To calculate the speed of sound in air at 58 F, go to this web page.


Do your calculations (show your work) and box your answer on the data sheet (last page) and continue with the assignment.

Google’s calculator is a powerful tool for all sorts of functions. Use the calculator to solve the following problems. Write the answers down in the data sheet.


To access the Google calculator, simply go to Google.com and type your query into the search box. Help in formatting your query can be found below.

PROBLEMS

1. 9,444 + 2,666 – 456 = ?

2. 3,477 * 4,993 = ?

3. 47/3 = 

4. Find the remainder of the division problem 142 / 9

5. Find the 7th root of 7,788,450 (Answer = 1 place past decimal OK).

6. Find the square root of 8,281.

7. Find the value of 6 factorial.

8. Convert 1.9 miles to kilometers

9. How many light years is 8 trillion miles?

10. Convert 378 ft/sec to miles/hour.

11. Convert 200 degrees F to degrees Celsius.

12. The answer to life, the universe and everything.

13. Convert 27 gallons to teaspoons.

14. Convert 78 to baker’s dozen

15. Convert 1 decade into seconds.

Now on to Part #3 of the Assignment…


The next assignment will test your mental problem solving. Please note that to solve a problem mentally, you do not have to be highly intelligent to solve this; in fact, intelligence may get in the way of your problem solving!!!


You will be visiting the “Cave of Magic”. In the “cave”, you will be asked to make a couple of choices, and then you will be presented with a number of cards. You will mentally pick one of the cards, and the cave of magic will remove your choice from the deck every time without fail!!!

Your job is to find out how this works! If you find the answer, DO NOT TELL ANYONE ELSE IN THE 9th GRADE!!! The number of extra credit points you get will depend on HOW MANY students can figure out the answer.


Write your answer on the data sheet (last page of this assignment).


To begin the challenge, click here.
Section #4


Now it’s your chance to interpret a distance/time graph.


This first graph is a distance/time graph of a runner in a 10 mile race.

    Click here to view graph and answer questions 16-19.

      16. As the race progresses, is the runner running faster, slower or constant?

      17. Calculate the average speed of the runner from the the start of the race to the 40 minute mark.

      18. What was the runner’s average speed from the start of the race to the 5 minute mark?

      19. What was the runner’s average speed from the 115 minute mark to the 120 minute mark?

DATA SHEET

	Questions
	Write Answers in this Column

	1. Distance of lightning (in feet)

(Show calculations and box answer.
	

	GOOGLE CALCULATOR

	1.
	

	2.
	

	3.
	

	4.
	

	5.
	

	6.
	

	7.
	

	8.
	

	9.
	

	10.
	

	11.
	

	12.
	

	13.
	

	14.
	

	15.
	

	
	

	Secret to the Cave of Wonder
	

	16.
	

	17.
	

	18.
	

	19.
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