HONR238W Homework # 1 — All About People, Horses, and Cars
Due Monday, February 25, 2013

Homeworks will be posted on the web at http://www.astro.umd.edu/~hamilton/HONR238W/.
You are welcome to work together on the problems, but try them on your own first for practice,
and write them up in your own words. I will have homeworks graded and back to you within a
week,

1. A typical human consumes about 2500 Calories a day. A Calorie is actually shorthand for
1000 calories and is & unit of energy. Convert this energy intake into Joules using the values
in the attached table. If all of this energy were available to be converted into muscle power
(it isn’t --some goes to heating the body, pumping blood, etc.), how many horsepower hours is
this equivalent to7 If an adult works continuously for 24 hours, what is his/her rate of energy -
expenditure in horsepower? Does your answer make sense? S
2. a) A gallon of gasoline contains 125,000 British Thermal Units (BTUs} of energy. Divide the
energy in a gallon of gasoline by the energy consumed by a person in & day (your answer above).
b} Now assume that your car gets 26 miles per gallon, that you are out of gas, and that you can
push your car with the same efficiency that the engine can. How far can you push it in a day?
¢) If you hitch up a horse to your broken car, how far can he pull it in a day?

3. a) How much gas does it take to accelerate a 1 ton (1000kg) car from zero to 60mph = 27m/s?
b) If this takes 5 seconds, what is the power output of the vehicle in Joules/s and in horsepower?
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