Personal Power Lab

Procedure:  We will be testing your personal power today using three different activities. The first activity will test the power of your biceps. This will be done by doing curls with a free weight. The second will be the power of your triceps by seeing how many pushups you can do in 20 sec. The third activity will be walking/climbing up a flight of steps and seeing how powerful your leg muscles are.

Part 1: Biceps

1. Choose a free weight and record the weight in lbs.

2. Using a meter stick record the change of height of the free weight as you do 1 curl. This is the height from your elbow to your shoulder. Record this height

3. When you do a curl, make sure you DO NOT MOVE YOUR SHOULDER!! This will change the height increase of the free weight and change your results.

4. See how many curls you can do in 20 sec. Record this number.

Part 2: Pectorals/Triceps

1. To measure how much force you are pushing during a pushup, place your hands on the scale and get into the push up position. Record the value the scale says.
2. Measure the height of your shoulder to the ground in the up position. Record this.

3. Measure the height of your shoulder to the ground in the down position. Record this.

4. See how many push-ups you can do in 20 seconds. Record this number.

Part 3: Legs

1. Measure your weight (no one has to know) and record the value.

2. When we go out to the stairs measure the height of one stair. Record this measurement.
3. Count the number of stairs you will be running/walking up. Record this value.

4. Have a partner time how long it takes you to run/walk up the flight of stairs. (The readings will tell us more if you run). In order for the transferred energy to be exclusively gravitational potential energy, you should be moving at the same speed the entire time (don’t stop or sprint). So one idea would be to approach the steps at a fast walk and then go to full speed as soon as you reach the first step.

Data & Calculations: 
Part 1: Biceps

Weight of free weight in pounds: __________

Height of curl: _____________
Mass of free weight in kg(1 kg = 2.2 lb): _________Number of curls in 20 s: _______
1. Calculate the total work done by pulling the free weights up in the 20 seconds of curling.

2. Calculate your personal power in watts and horsepower. (1 hp = 746 W)

Part 2: Pectorals/Triceps

# of kg in pushup position: ___________

Number of push-ups in 20 s: _____

Height of shoulders at up position: _______Height of shoulders at down position: _______
1. Calculate the total work done in the 20 seconds of push-ups.

2. Calculate your personal power in watts and horsepower. (1 hp = 746 W)

Part 3: Legs

Mass of body in kg: ________

Height of 1 step: __________


Time: ______




Total number of steps: __________

1. Calculate the total work done in climbing the stairs.

2. Calculate your personal power in watts and horsepower. (1 hp = 746 W)

3. Determine the ratios of power: (a ratio is either #:1 or 1:# where the # is larger than 1)
	Pecs/Triceps to Biceps
	Legs to Pecs/Triceps
	Legs to Biceps

	
	
	


4. Which muscle group can exert the most amount of power? Why do you think this is?

Post Lab Questions:
1. A kilowatt-hour is the unit of energy electric companies use. This is 3,600,000 Joules. You can buy a kilowatt-hour of energy in Colorado right now for around 11.79¢ (the price changes due to the location and time of year). To get a feeling for how much a kilowatt-hour is, consider illuminating ten 100-watt light bulbs (that’s 1,000 watts or 1 kilowatt). That’s a lot of light. If you kept all of them burning for an hour, that would be a kilowatt-hour.
a. How many stairs would you have to run up to create that much energy?

b. Would you do that for 11.79¢?

2. Abbie and Bonita decide to race up a hill that is 30 meters high. It takes Abbie 45 seconds since her route is steep while Bonita runs up her path in 30 seconds. They both start from rest at the same height and stop at the top. Abbie has a weight of 700 N while Bonita has a weight of 500 N.
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Is the work that Abbie does in going up the hill (a) greater than, (b) less than, or (c) the same as the work that Bonita does in going up the same hill? Explain.

Is the power generated by Abbie’s legs in going up the hill (a) greater than, (b) less than, or (c) the same as the power generated by Bonita’s legs in going up the same hill? Explain.

3. Amanda and Bertha are in a car race. Their cars have the same mass. At one point in the race, they both change their speeds in 2 seconds by 10 m/s. Ignore air friction. 
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Is the work that Amanda’s car does while speeding up (a) greater than, (b) less than, or (c) the same as the work that Bertha’s car does while speeding up. Explain.

Is the power generated by Amanda’s car while speeding up (a) greater than, (b) less than, or (c) the same as the power generated by Bertha’s car while speeding up? Explain.

4. The Tesla Model 3, with a mass of 1847 kg, in performance mode can accelerate from 0-60 mph in 3.2 seconds. Knowing there are 1,609 m in 1 mile, calculate the horse power of the model 3 in performance mode. (278.2 hp)
