Horsepower Lab

The purpose of this lab is to determine the maximum power output in horsepower units of four muscle groups in the human body.

Power = Rate at which work is done = Work (J)                     SI unit of power = Watt (W)





   Time (s)


     1 Watt = 1 J/s

Helpful Conversions
1 pound = 4.45 N

1 horsepower = 746 W

DATA – just keep track of your own.

	Exercise
	Weight lifted
	# of reps
	Height (m)
	Time (s)
	Power (W)
	Power (Hp)

	Calf Raises


	
	
	
	
	
	

	Sit Ups


	
	
	
	
	
	

	Bicep Curls


	
	
	
	
	
	

	Stair Climb


	
	
	
	
	
	


Calf Raises   Entire weight is lifted, measure how high heels come off the floor
Sit Ups  Half the weight is lifted, measure midpoint between waist and head for height
Bicep Curls   Mass is listed – convert to newtons, measure distance weight is raised
Stair Climb   Entire weight is lifted, # of steps = # of reps, record height of 1 step

Sample Calculation
Show how you found the power output of your calf muscles below.

Just for Fun – Calculate your BMR (Basal Metabolic Rate)

This formula uses the variables of height, weight, age, and gender to calculate how many calories a person needs to intake in order to perform basic bodily functions. In other words, it tells you how many calories you would burn in one day if you didn’t do any physical activity whatsoever. (The only factor it omits is lean body mass so it underestimates the number of calories a very muscular person needs.)

Females: BMR = 655 + (4.35 x weight in pounds) + (4.7 x height in inches) – ( 4.7 x age in years)
Males: BMR = 66 + (6.23 x weight in pounds) + (12.7 x height in inches) – (6.8 x age in years)

Horsepower Lab

Analysis

1. Which was your strongest muscle group? The weakest?

2. How does your power output compare to the power output of a 60-watt light bulb? How about a small lawn mower (6.5 hp) engine?  Is this what you expected?

3. Tom and Sue climb a flight of stairs at constant speed. Each has the same mass, but Tom takes three times longer to climb the stairs as Sue because he walks while she runs. Compare the work each does to climb the stairs and the power output of each during the climb.

4. Sue lifts a 5-kg mass to a height of 2 m 8 times in 20 seconds. Tom pushes a box with a force of 45 N along a carpet at a constant speed of 0.8 m/s. Who has a greater output and by how much?

5. A 50.0-kg student climbs a 5.00-m-long rope and stops at the top. What must be her average speed in order to match the power output of a 200-W light bulb? How much work does she do?

6. Water flows over a section of Niagara Falls at a rate of 1.2 x 106 kg/s and falls 50 m. How much power is generated by the falling water?

7. While running, a person dissipates about 0.600 J of mechanical energy per step per kilogram of body mass. If a 60.0-kg runner dissipates a power of 70.0 W during a race, how fast is the person running? Assume a running step is 1.50 m in length.
