Power Lab : How much POWER can you produce?


OBJECTIVE: to determine how much work a person can do in 1 second; in other words, how much power a person can produce.

MATERIALS:
• a flight of stairs

• a meter stick

• stop watch

INTRODUCTION
Measuring Your Own Power
When we do work, we often say that we "worked hard".  A person who goes up stairs very quickly may be breathing harder at the top than a person who went very slowly.  This is because the work was done in a shorter period of time.  The way we measure how fast work is done is with POWER.  Power can be calculated by dividing WORK (in joules)  by the TIME (in seconds).  The units of power are WATTS or joules/second.

If you time yourself ( in seconds) climbing stairs, and you know your weight (in Newtons) and the height of the stairs (in meters) then you can calculate the amount of work you are performing per second, in other words how much POWER you produce.  The faster you run up stairs the more POWERFUL you are.

PROCEDURE:

1.
Read through the entire procedure before beginning.

2.
Copy the following table into your notebook:

TABLE 1: Measuring My Own Power

	My mass in kg
	____________ kg

	Force of Gravity on me (mass x 9.8m/s2
	____________ N

	Height of Stairs
	____________ m

	Work done to climb stair = Force x distance
	____________ joules

	3 time trials climbing stairs
	_________ s, ________ s, ________ s

	Average time to climb stairs
	____________ s

	POWER produced by me ( = WORK ÷ time)
	_____________ Watts


3.
Measure your mass in kg and record this figure.

4.
Calculate the force of gravity on your body in Newtons.  Record this figure.

5.
Choose a long flight of steps (at least 10 steps high).  Measure the height of the stairs in meters OR measure the height of one stair and multiply by the number of stairs to find the total height.  Record this in your table.

6.
Calculate the amount of work you will do to climb the stairs.  Remember, Work = Force x distance

7.
Using the stopwatch, record the time it takes for your partner to run to the top of the steps.  START with both feet flat on the ground floor, and begin timing as soon as the first foot moves.  STOP timing when both of your partners' feet are on the top floor.

Repeat this three times.  Calculate the average time it takes.

8.
DIVIDE the amount of work you did by the average number of seconds it took to climb the stairs.  This figure will give you the NUMBER OF JOULES PRODUCED PER SECOND, which is the same as the POWER produced in WATTS.  One WATT is equal to ONE JOULE PER SECOND.

QUESTIONS: answer in full sentence answers
1.
How much power did you produce?

2.
Did you produce MORE or LESS power than your partner?  By how much?

3.
Why was it important to start and finish the timing with both feet on the ground, and do three trials?

4.
What exactly is a WATT?  What is the abbreviation for a WATT?

5.
An average light bulb produces about 100 watts.  How many times more powerful are you than a light bulb?

6.
An average horse produces about 750 watts ( hence, about 1 Horsepower!!).  Are you more or less powerful than a horse?

7.
Find out how many horsepower your parent's car possesses.  How many more times powerful is your family car than you?

8.
What famous scientist is the WATT named for?  What was his big achievement?

