AP Calculus BC
Lesson 5.3 he Fundamental Theorem of Calculus

1. Find the average value of the functib(ix) =+/25- x* on the interval [-5, 5].
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It might be useful to recall that the average valigx) on [a,b] = T

The Fundamental Theorem of Calculus statesgqeéj'x f (t)dt) =f(x).
X a

2. Use the limit definition of the derivative togwe the Fundamental Theorem of Calculus.

3. Use the fundamental theorem to find the derreadif F(X).
() FO)= [ idt (b) F(9) = [ sin(t)dt

(©) F( = [ sin(t)at (d) F&) = [ cos{t)at

() F) = [, et



4. Find each indefinite integral:

(a) j 3x2dx
(b) J' cos(x) dx
(©) j gdx

1

Tl dx

@ |

(e) j e2*dx

5. Find the value of the definite integral usingtmethods:
(2) J': f (t) dt =F(b) —F(a) whereF is any antiderivative df

and

(2) your calculator.

(a) J'Oz(4—x2)dx

(b) [ "sin(x)dx



6. Find% for each function given:
X

(@) yzj'gxetdt
() y=] tsin(t)at

€ y= J'_34X In(t) dt

a1

@ y=[, -

7. Solve fora if J'Oa(6x—x2)dx=4.

8. Find the area inside the parabala (y—2)* from its vertex to the ling = 4.
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The graph of a functiohconsists of a semicircle and two line segmenthasvn above.
Let g be the function given bg(x) =J'0X f(t)dt.

(@ Findg(3).

(b) Find all values ok on the open interval (-2,5) at whighhas a relative maximum.
Justify your answer.

(c) Write an equation for the line tangent to thapdy ofg at x = 3.

(d) Find thex-coordinate of each point of inflection of the gnagf g on the open
interval (-2,5). Justify your answer.



