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Energy and Power

Objectives:
· Determine if you can light up a 40W light bulb.
· Calculate your BMI and BMR which can correlate with cellular energy production.
· Calculate your healthy weight. 
· Learn and find real-world applications of concepts of energy and power.

Type in this file your answers and your results. Save it as YourName_Lab8Energy. Email it to the professor when you will receive the Phys 203 Lab 8 Collection Email. 

Part I. Power (4 points)

Part I.1 The Power That You Can Generate
In this part you will determine if you can light up a 40W light bulb through one of the two methods described below. You do not need to do both. Choose the one that you can do.
1) If you have access to a two-story building determine if you can light up a 40 W by running up the stairs one floor.
Follow these steps:
· Find the work needed to move your mass up one floor: 
W = your mass x g x no. of stairs x height of one stair
· Use your phone to measure the time t you need to run up one floor.
· The power you generate is given by P = W/t. 
The Power You Generated is _________________
Is it larger, smaller or equal to 40W?
Can you light up a 40 W light bulb then?

 
2) If you do not have access to stairs determine if you can light up a 40 W by lifting one heavy object as high as you can.
Follow these steps:
· Find a heavy object for which you know the mass (e.g. a 2-kg bag of flour, or a 3-kg bag of potatoes, or a 4-kg water container).
· Measure the maximum height that you can achieve while standing with your arms extended upwards. 
· Calculate the work needed to move the object to the maximum height: 
W = mass of the object x g x the height you measured
· Use your phone to measure the time t you needed to lift the object. Try to move fast.
· The power you generate is given by P = W/t.

The Power You Generated is _________________
Is it larger, smaller or equal to 40W?
Can you light up a 40 W light bulb then?

Part I.2 The Power That An Olympic Cyclist Generates
Watch the Olympic cyclist Robert Förstemann riding his bicycle to generate the electrical power needed to toast one slice of bread https://www.youtube.com/watch?v=S4O5voOCqAQ&app=desktop.
Observe the maximum power he generates. It is shown on the graph displayed at 1:03min. 
This power is comparable to the one you generate when you run up the stairs one floor. 
You are not exhausted after you run up the stairs and generate such power. Why is he exhausted after his experiment?

You do not have the muscles he has and you are able to generate comparable power. Why does he need such big muscles?
 





Part II. What are your BMI, BMR and healthy weight? (6 points)

Theory:
BODY MASS INDEX (BMI)*
Your BMI is an indirect measure of your body composition - or how much body fat you have. Although BMI doesn’t measure body fat directly, it uses your weight and height to determine whether you’re classified as underweight, normal weight, overweight or obese. This measurement correlates moderately well with other measurements of body fat such as skinfold measurements and underwater weighing, according to the Centers for Disease Control and Prevention. Metabolism is the set of chemical reactions that convert the food into the energy needed to run cellular processes. Age and BMI correlate with some metabolism indicators (https://www.ncbi.nlm.nih.gov/pubmed/18269640).  

BMI is calculated using the equation below:
BMI = (weight in pounds /( height in inches x height in inches)) x 703.

The BMI is interpreted according to the scale below:

- BMI < 18.5 indicates that you’re underweight;
-18.5 < BMI < 24.9 classifies you as a normal weight; 
- 25 < BMI < 29.9 puts you in the overweight category; 
- BMI > 30 or above classifies you as obese. 
Calculate your BMI and record it in the Results section at the end of Part II.
Limitations of BMI
Because it's not a direct measurement, BMI is only used as a screening tool and is not considered a diagnostic test. There are also some limitations to this measurement. Because BMI uses only height and weight, it doesn’t account for people who may be of below-average height but above-average muscle mass, like bodybuilders. If a man has a lot of muscle, which is denser than fat, his BMI may categorize him as overweight, when her weight is actually healthy. 

BMI also doesn’t adjust for age or gender. Women naturally have more body fat than men, and older people tend to have more body fat than younger people. So a sedentary older woman with low muscle mass may be overly fat, even though she has a normal BMI.


BASAL METABOLIC RATE (BMR)
Your BMR is the number of calories your body burns at rest to do basic functions like breathing, digesting, keeping your heart beating and all the other physiological tasks that keep you alive. Your BMR is partly determined by genetics, but other factors, like your body composition and activity level, may also have an effect on your BMR.

There are equations used to determine your BMR, and they differ based on whether you're a man or a woman. To calculate your BMR use the Harris-Benedict equations below:
Woman: BMR = 655.1 + (9.563 x weight in kg) + (1.850 x height in cm) – (4.676 x age in years)
Man: BMR = 66.5 + (13.75 x weight in kg) + (5.003 x height in cm) – (6.755 x age in years)
Calculate your BMR and record it in the Results section at the end of Part II.
How BMI and BMR are connected
Several factors affect your basal metabolic rate -- and body fat composition is one of them. Those with more muscle mass tend to burn more calories at rest because muscle tissue requires more calories to maintain that fat tissue. Although BMI and BMR are not directly related, if you have a high BMI because of a high body fat percentage, your BMR may be lower. If you have a high BMI because of a large amount of muscle mass, your BMR may be increased. Additionally, if you are overweight, but very active, that doesn't mean you'll necessarily have a low BMR. 

BMI and BMR are guidelines that allow nutrition and medical professionals to make educated determinations about your body composition and calorie burn, but every person should still be viewed individually. Check with your doctor or a dietitian to if you have questions about your own BMI and BMR.
*Note: The above information is taken from: http://www.livestrong.com/article/382462-what-is-bmi-and-bmr/
HEALTHY WEIGHT
One way to determine the healthy weight that a person should have is using Lorentz’ formulas for weight (in kg).
Women: height (cm) -100 – (height-150)/2 + (age - 20)/6
Man: height (cm) -100- (height – 150)/4 + (age - 20)/4
Calculate your healthy weight and record it in the Results section at the end of Part II.
Results
Calculate your BMI, BMR and healthy weight based on the equations provided above in Part II.
BMI______________________
BMR_____________________
Healthy Weight _____________



Part III. (Extra Credit) Read About and Find Real-World Applications of Energy and Power (2 points)
[bookmark: _GoBack]Engineers around are very creative when developing practical methods to use energy and power to improve our daily life. In this project http://www.playpumps.co.za/, they use the mechanical energy generated by children when riding an amusement park ride to extract underground water.
Find a practical application that involves energy or power. Describe it below and provide the relevant links/ articles/etc.
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