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Modeling Alcohol Content

►Alcohol Content in stomach and 
blood

►System of Differential Equations 
► Linear Algebra
►Various Scenarios
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System of Differential Equations
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Linear Algebra
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Corresponding Solution Set
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Assumptions

1. Subject is 75kg
2. One std. drink = 245 mg/L alcohol
3. All alcohol is consumed at once
4. Alcohol enters the stomach immediately after is   

consumed
5. Subject is not drinking water or eating food 



Alcohol Content vs Time for One Std. Drink
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Alcohol Content vs. Time for One Std. Drink
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Alcohol Content vs Time
for Two Std. Drinks

Max = 0.029% BAC  
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Alcohol Content vs Time for Two Std. Drinks
Max = 0.029% BAC  
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BAC vs Time for 4 Concentrations of Alcohol:
200 mg/L, 300 mg/L, 400 mg/L, & 500 mg/L
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BAC vs Time for 4 Concentrations of Alcohol:
200 mg/L, 300 mg/L, 400 mg/L, & 500 mg/L

A
lc

o
ho

l C
o

nt
e

nt
 (

m
g

/L
)



Time (minutes)

BAC (mg/L)



Time (minutes)

BAC vs. Time for 3 Different !" Values
A

lc
o

ho
l C

o
nt

e
nt

 (
m

g
/L

)

!" Values:



Time (minutes)

BAC (mg/L)



Time (minutes)

BAC (mg/L)



Max B(t)
(mg/L)

Time
(minutes)

% Change
In Max



Max B(t)
(mg/L)

Time
(minutes)

% Change
In Max

Max BAC for 5 Different !"Values



Conclusions

►Strengths
► simple
► accurate

►Weaknesses
► Is this modeling realistic situations?



Further Work 

►Calculate BAC 
► For various weights

►With consumption of food

►Without assuming ingestion is immediate

►And comparing to other methods, such as fractional calculus

► Explore how these equations and this method of 
solving can be generalized



Mind-Blowing Fact of the Day

A sheet of paper is about 0.1mm thick. If you folded 
such a sheet of paper in half fifty times, the resulting 
stack would reach ¾ of the way to the sun! It would 

take light 6.3 minutes to travel this distance. 
- Garfinkel, Alan, et al.
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