Lesson 32: Fundamental Theorem of Calculus (Applications)

When given the rate of change of a function, we can __| V'l TLQ %-4”5( YI’C to find the general

solution for the function. For indefinite integrals, if we are given an _ (/]| {76& / VO /(/( e_ ,

we can find the particular solution, i.e. the exact function. Then we can evaluate the function for any input.
If we are not given an initial condition, we can’t find the exact function, but we can still find the change in
the function between any two inputs by using the fundamental theorem of calculus.

In general, given the rate of change f'(x) , we can find the change in f(x) between x = a and x = b, by
b
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Ex. 1 The growth rate of the Milky Way Replicator population is given by P’(t) = 4000e* + 300t* where t
is time in days. By how much does the population increase from t = 0 days to t = 7 days?
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Ex. 2 An X-302 flies back and forth along a straight line with velocity (in m/s) given by
v(t) = 3Vt —-7.

(a) Find the displacement between t = 4 seconds and ¢ = 9 seconds.
(b) Find the time when the displacement is 0 after the X-302 takes off.
(c) Find the time when the acceleration is 0.75 m/s? after the X-302 takes off.
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Eﬂ/ A puddle jumper slows to a stop with acceleration a(t) = —(2t + 1)* mph per second, where t is the

number of seconds since the pilot began decelerating. What is the decrease in velocity 5 s after
deceleration begins?
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JE4/3 The Wet Bandits turn on a kitchen faucet at 9:00 pm and water flows into the’sink at a rate of
r(t) = 8 ¥t where t is time in hours after 9:00 pm and r(t) is in cubic feet per hour.
(b\ﬂ If the sink holds 2 cubic feet of water, at what time will the sink be completely full?
(a)u How much water flows from the faucet from midnight to 9:00 am?
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