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AP Calculus AB

) THEOREM (The Fundamental Theorem ofCaIculm', Part2). If f is continuous on an
interval I, then f has an antiderivative on 1. In particular, if a is any point in I, then

the function F,defined by
Fx)=| f(®)dr

is an antiderivative of f on I; thatis, F'(x) = f(x) for eachx in I, or in an alternative
notation : '

d :
oy [ju@f(t)dt] = f(x)

If a definite integral has a variable upper limit of imegrarion.aifd a continuous ir.ucgmnq;‘
then the derivative of the integral with respect 0. its upper limit is equal to the m_tegrqnd-
evaluated at the upper limit. : )

d 8(x) : '
I [ j f@ dr] = f(g(x))g' )

In words, fo differentiate an integral with a constant lower limit and a function
as the upper limit, substitute the upper limit into the integrand, and multiply by the derivative

of the upper limit.
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(a) leen( 5x3 + 4(»{3‘ f(t) dt. >

(i) Find f(x). f(x =
(ii) Find the value of c.

3
(b) If F(x) =Sx Vi+t16dr, find F/(x).
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