QKAMPLE 3 Using the Differential to Estimate a Changeina Quantity

A governmental health agency examined the records of a group of individuals who
were hospitalized with a particular illness. It was found that the total proportion P that
are discharged at the end of 7 days of hospitalization is given by
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Use differentials to approximate the change in the proportion discharged if ¢ changes
from 300 to 305.

Solution: The change in 7 from 300 to 305 is Az = dt = 305 — 300 = 5. The change
in P is AP = P(305) — P(300). We approximate AP by dP:

AP~ dP = P(f)dt = -3 [ —0 2 L )dt—3 W
el 300 + ¢ (300 + 1)2 (300 +1)*

Whenr = 300 and dr = 5,
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For a comparison, the true value of AP is
P(305) — P(300) = 0.87807 — 0.87500 = 0.00307

(to five decimal places).
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