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Math Practice: Heat Transfer
Introductory Chemistry Spring 2010
Heat Transfers: do the math!
Example 1: A woman with an average diet consumes and expends about 2000 Calories per day. The energy used by her body is eventually given off as heat. How many joules per second does her body give off?

Step 1: Conversion Factors
We find this by converting 2000 Calories per day to joules per second. We use the information that 1 Calorie equals 1000 calories, 1 calorie equals 4.186 joules, 1 day equals 24 hours, and 1 hour equals 3600 seconds. The conversion is then set up as follows:

Step 2: Dimensional Analysis
Notice that the original quantity (2000 Cal/d) is multiplied by a set of fractions in which the numerator equals the denominator. Since each fraction has the value 1, multiplying by it does not change the value of the original quantity. The rule for choosing which quantity to put in the numerator is that the units should cancel and reduce to those of the end result.
	
2000 Cal   x   1 d   x     1 h    x   1000 cal    x    4.186 J   =   8372000   =   97 J/s
	   1 d	         24 h      3600 s         1 Cal	  	1 cal	        86400

Step 3: Solve
On the average, the woman emits heat at the rate of 97 J/s, which is 97 watts. This is nearly the same as a glowing 100-W lamp! It’s easy to see why a crowded room soon becomes warm!
	
do the math! SHOW ALL WORK
1. For lunch, you eat a Big Mac with and a large fry, which contain 1040 Calories. If you go for a jog and burn 7 Calories a minute, how long will you have to run to burn off the calories you gained eating lunch?




2.  A 135lb person running burns around 10 calories a minute. How many calories will this person burn in a week if they run for an hour 5 days a week?




3. A 60 W light bulb is left on in your room for 8 hours while you are at school. How many calories of energy are given off in your room while you are away? 
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