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The number y of bacteria in a culture at time t is given approximately by
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(a) Find the largest number and the smallest number of bacteria in the culture during the interval.

y = 1,000(25 + te-t/20) for 
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y’ = 1,000e-t/20(-t/20 + 1)

0 = 1,000e-t/20(-t/20 + 1)

t = 20

Test at end points and at t where y' is 0

y' = -50e-t/20(-t/20 + 2)

y'(0) = -100

y' (20) = -18.394

y' (100) = 1.011

Then put back into original equation

y(0) = 25,000

y(20) = 32,357

y(100) = 25,674

Largest: 32,357

Smallest: 25,000

(b) At what time during the interval is the rate of change in the number of bacteria a minimum?

Use y''

y' = -50e-t/20(-t/20 + 2)

0 = -50e-t/20(-t/20 + 2)

t = -40

then put into y''

y'' = (5/2)e-t/20(-t/20 + 3) 

y''(-40) = 93.363

y”(-40) is positive, so t=40 minimum.
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