BAC Differences…Are They Ordinary?
Background:  The ratio of alcohol (ethanol) to blood in a person is referred to in a percent and called the Blood Alcohol Concentration (BAC).  The legal limit is .08 percent for the operation of a motor vehicle.

Part I: Predicting Blood Alcohol Concentration (BAC)

· Show your prediction about what will happen to the Blood Alcohol Concentration (BAC) of a 160 lb. 25 year old man as he consumes an increasing number of drinks by sketching the trend on the graph below.

· On the same graph, repeat the process (in a different color) for a 160 lb. female of the same age.
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· Do you predict the trends for males and females to be identical?  What is your evidence or reasoning for your answer?

Part II: Looking at Actual Blood Alcohol Concentration (BAC)

· Graph the actual data for the 160 lb. male and female (in different colors on a piece of graph paper and being sure to label the axes and title) using the data from the table below.

	# of Drinks
	160 lb. Male
	160 lb. Female

	0
	0.00
	0.00

	1
	0.02
	0.03

	2
	0.05
	0.06

	3
	0.07
	0.09

	4
	0.09
	0.11

	5
	0.12
	0.14

	6
	0.14
	0.17

	7
	0.16
	0.20

	8
	0.19
	0.23

	9
	0.21
	0.26

	10
	0.23
	0.28


Information from http://www.ou.edu/oupd/bac/htm.
· How does your graph align with your original prediction?  Explain and provide evidence for your answer.

· Describe the trend shown by the graph.  Is the trend linear or non-linear?  What other factors may influence the rate of absorption?

Part III: Elimination Rates

· Consider a different scenario where three people of the same gender each with a body weight of 160 lbs. consume three beers over the course of an hour.  Person A is an inexperienced drinker, Person B drinks once in awhile out with friends, and Person C drinks chronically almost everyday.  Peach BAC occurs typically somewhere between 60 and 90 minutes after the last drink is consumed.  Assume the peak BAC for all three individuals is 0.09%.  Sketch the pattern of elimination of alcohol on the graph provided on the next sheet for each individual (use a separate color for each).
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· Explain your reasoning for each trend.  Provide evidence to support your answer.

If the drinking habits of a particular person influence the rate at which alcohol is eliminated from the body, how long will it take for each person to reach a BAC of .08?  Consider the following elimination rates for each drinker.  Person A eliminates .005/hr, Person B eliminates .015/hr, and Person C eliminates .03/hr.


Person A (inexperienced drinker):
BAC (t) = .09 - .005t

Person B (occasional drinker):
BAC (t) = .09 - .015t

      
     Person C (chronic drinker): 
     BAC (t) = .09 - .03t

Find t when BAC(t) = .08

Person A Calculations
Person B Calculations

Person C Calculations

· How do these calculations compare with the prediction you made on the sketch?[image: image1.png]



