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1. Calculating a Child’s Dosage
Since most pharmaceutical reference manuals only list adult dosages, pediatricians have to be

especially careful when calculating dosages for their patients. Fortunately, there are several
methods to choose from when calculating how much of a particular antibiotic or medication
should be prescribed to a child. In this activity, we focus on one calculation method Young’s
Rule.

If we let d = the child’s dosage (in mg), D = the adult dosage (in mg),
and A = the child’s age (in years), then we have the following:
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Young’s Rule: d =

a) Suppose the adult dosage of an antibiotic is 100mg per day. Use the Young’s Rule to
determine the corresponding children’s dosage for the given ages.

Child’s Age Young’s Rule
2 3F.1429 mQg
4 G-2S ™Mo
6 5.5556 mq
8 50
10 A4.5455 g
12 4. 1603 Qg
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c) The value of A could be negtive? Explain nO , because an age cant be negarve -

b) Use Geogebra to graph the function d =

d) If a 2 year-old child takes 12.5 mg ;What is the adult dosage? 83.5 "9
(2.8 = 0%
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e) Findthe  A—+» and explain the meaning of this value in the context
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2. Environment. A utility company burns coal to generate electricity. The cost C in dollars of
removing p% of the air pollutants in the stack emissions is
80,000
Ears
100-p

Find the cost of removing

a) 15% -4, 13 - 43}

b) 50% =20, 000

¢) 90% of the pollutants-t 320,000

d) Find the limit of Cas p— 100" = 3-4994a2 ¥ 10 "¢

0= p<100

Larson, R. and Edwards, B., 2010, Calculus of a single variable, Washington, D.C., United
States of America, CENGAGE Learning.

3. A drug given to a patient and the concentration of the drug in the boodstream is carefully
monitored. Attime ¢ =0 (in minutes after patient receiving the drug), the concentration in
milligrams per litre (mg/1) is given by the following function
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a) Sketch the graph of the drug concentration (mg/l) versus time (min).
b) When the highest concentration of the drug occurs, and what is it? @ 25 " ¢ ¥ i
c) What eventually happens to the concentration of the drug in the blood steam? T conceqt tranon wn § };’(SM
d) Write a mathematical expression that shows the behavior of the concentration as N i ol
goes by

4. The game commission introduces 100 deer into newly acquired state game lands. The
population N of the herd is modeled by

. 100 + 60t

= t=0
1+0.04¢

a) Find the population whent=5,t=10and t =25 333.23 # s00 #/ R0°
b) What is the limiting size of the herd as time increases? v esi/t 2415 V¥



o 0.5+0.9(n-1)
1+0.9(n-1)

where P is the fraction of correct responses after n trials.
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a) Complete the table for this model. What does it suggest?

n 1 2 3 - S 6 i 8 9 10

P 0.5 |0-333]0.221 lo.%65 |o.-8a1 | n.apal 0.a22 | 0.932 |6-a39 |0.045

b) According to this model, what is the limiting percer of correct responses as n increases?
fiw =~ 1
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