AP CalculusBC
Lesson 5.2 The Signed Area Function

If fisafunction defined for all a< x<b,

then ” f (x)dx denotesthe signed area bounded by x = a, x = b, y = f(x), and the x-axis.
hen |,

1. Usegeometry to find each of the following:

@ [ (2x+1)x (b) [ |x-gax
© [ Vo-xidx (@ | 6ax

(@ ["sin(x)dx

2. Giventhat [ f(x)dx=4, [ f(x)dx=-2,and [ f(x)dx =7, find each of the following:
a a b

@ jb f (x)dx
() [ f(x)ax

© [ fox



3. Usethefact that [ "sin(x)dx =2 to calculate each of the following:

(@ ["sin(x)ax (b) [2sin(x)dx
(© [ sin(2x)dx (@ [ "3sin(x)dx
© jo”\sin(zx)\dx (f) jo”(sin(x)+3)dx

4. Find the average value of the function on the given interval.

@ f(x)=2x+1on[14]
(b) f(x):|x—2| on[0,9]

(© f(x)=sin(x) on[0,2r]

d) f(x)=+4-x on[-2,0]



5. Thegraph of afunction f is shown below:

GFAarh oF F

(8 Which of the following is the best estimate for J'f f(x)dx: -24, 9, 20, or 38? Why?
(b) Find positiveintegers A and B such that A< j; f(x)dx< B. Explan!

(© ° f (X)dx=4. Doesthis approximation overestimate or underestimate the exact value? Explain.
6

(d) Estimate the average value of f over the interval [0,2].

6. For eachintegral listed, estimate the value of the integral by using four subintervals of equal width using
the right, left, and midpoint approximations. Use your calculator to find the values of each

approximation.

a) f(x2 ~1) dx b) Jl'—xzdx

0) ]-T (sinx+1)dx



7. Write each of the following limits as a definite integral :

) |imif(4—kj2 b) |imzn:3|n(3+2_:j 0 |imzn:1(5—2j3

n-o k=1 n

n 2 n
d) |im28nL3 o L@; n:zk

8. Writeeach integral asthe limit of a Riemann sum:

3 5
a) jsinzxdx b) j(x2+3x—1)dx
2

1

9. Find the exact value of each integral by using geometry. Use your calculator to check your solution.

a) jx/l—?dx b) T\/mdx

C) j(l—|x|)dx d Jl'(1+ V1-x?)dx

10. Sketch agraph of the areaindicated by each integral, and use area to evaluate the integral.

2 1x 4 2
a) judx b) X 1dx
2 X o X+1
1?2 22 3F 4 (n—1)2 n?

Interpret S, asaRiemann sum, and writelimS, asadefinite integral.

n- o



12.

Find aclosed form for A (X), and evaluate each areafunction at x =5 and x = -3.

@

(b)

(©)

(d)

(€)

| : Adt

[ : Adt

jox 3t

j: 3t

j: (3-t)ct



13. Let A (X) :J'OX(G—tz)dt. Use the graph of f(t) = 6-t* to answer the following:

@

(b)

(©

(d)

(€)

On what interval(s) is A«(X) increasing?

At what value(s) of x does Aq(x) have a maximum? aminimum? How do you know?

On what interval(s) is A«(X) concave up? How do you know?

Draw the graph of Aq(X) :jOX(G—tZ)dt. (Hint: Thesyntaxisj(G—tz,t,O, x) ) What function is
this? Why?

Consider g(x) :J'gx(6—t2)dt. How would the graph of g(x) differ from that of A«(x)? Draw the
graph of y =g(x) to test your conjecture.



