27 Lesson 27

27.1 Antiderivatives and Indefinite Integration

Goal: Instead of solving for a family of antide

rivatives (i.e. a general solution), we will solve

for a specific antiderivative using an initial condition. We call this sort of problem an initial

value problem.
Example: Suppose f/(z) = 3z*+ 2 and f(1)
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Example: Suppose 3’ = 2sin(z) + 3wa?
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where 3/(0) = 1 and y()

—1. Find f(2).
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1. Find y(0).
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Example: The rate of growth % of a population of bacteria is proportional to the square
root of ¢t with a constant coefficient of 3, where P is the population size and ¢ is the time in

days. If the initial size of the population is 1200, what is the population after 4 days?
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Example: A hot air balloon is rising vertically with a velocity of 4 ft/sec. A small ball
is released from the hot air balloon at the instant when it is 462 feet above the ground. Use
a(t) = —32 ft/sec” as the acceleration due to gravity. W PO UG

1. How long will it take the ball to reach the ground? '§.9 seceownds

2. At what velocity will it hit the ground? = =172 $+lisee
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