Pre-Calculus
Name: ______________________________________________________________ It's ALL in There!
Objective: Students will use exponential functions to model real world situations and then apply a logarithmic function to
determine a solution. Students will dissect word problems to model problems with mathematical symbols.

The human kidney acts as a filtration system for the blood, cleaning out toxins, drugs and waste. When
you take a drug (in this case we will consider over the counter pain reducers), there are careful
considerations for dosage. If there are too few active ingredients in your system, the drug is not effective,
if there are too many active ingredients, it could be dangerous to your health!
	
  
1. Read the Drug Facts and directions for Advil and rewrite
the important facts below. What is the initial dosage?

2. Assume the Drug Facts lists the half-life as the number of
hours that pass when a second dose is recommended.
(Note: half-life is when half of the drug is used). What is
the half-life of Advil? How many mg of ibuprofen are in
the body at the half-life?
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3. Use the data and your understanding of exponential functions to write an equation that models the
amount of drug in the human body after the passage of a period of time t. Be sure to define ALL
variables.

Compare your answer with your neighbor and
THEN have your teacher initial your page __________

4. Suppose you only took one dose, use your model to calculate the amount of drug that is left in your
system after 24 hours. Answer this question as a sentence.

5. A blood test is able to detect the presence of the drug if there is at least 0.1mg in your blood. How
many hours will pass before the drug is undetectable?

6. For question 5, you used a method to solve for the number of days until the drug is undetectable,
explain your method as through you were explaining it to a 6th grade student. When you use "big
words" such as exponent, logarithm, base, inverse or anything else, be sure to define what you mean.

Have another student at your table sign off here ___________________________
indicating they understand your statement for question 6.

7. According to the packaging, if the first tablet is not effective, a second tablet may be taken. Suppose
the patient takes a second tablet after 2 hours.
Draw a graph of the total amount of drug in the body after taking both the first AND second dose.
Include as much detail as possible (y-intercept, units, intervals, title, axis labels, etc.) Assume the drug is
immediately absorbed into the blood stream.

8. How many milligrams of the drug are in the blood immediately after taking the second dose? See
details in part 7.

9. Write your equation in the piecewise function below. Fill in any
missing blank spaces in the template for 2 ≤ 𝑡. Explain what
each part means. The provided equation assumes t is the number
of hour-long intervals.

𝑓 𝑡 =

WARNING
The first dose of the drug is
being absorbed differently than
the second dose because there's
less of it. Make sure to consider
how many milligrams of the
drug are in the body exactly
when the second drug is taken.

_________________________________________,
(200 + 200 ________ ! ) _________ !!!   ,

0≤𝑡<2
2≤𝑡

10. Recall that a third dose of Advil can be taken after the half-life of a single dose. Suppose a person
took one dose of Advil at 0600 and then took a second dose at 0800. What time can the person take a
third dose of the drug (100mg of drug in system)?

TIME of next dose: _________________
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