5.1 Lecture Notes
Math 206
04/03/08

Mammenga

AREAS AND INTEGRALS

A. Definition: Let f be a function defined for a < x < b. Either of the
equivalent expressions

/abf or /abf(a:)d:c

denotes the signed area bounded by = = a, z = b, y = f(x), and the
T-axis.

B. Rules:

(i) /ab(fig)z/:fi/abg
(i) /ab(kf)zk/abf

. b b
(Tu) If bfggfocr everybxm [a,b],thfen / f< / g
(iv) /abf:/a fa—l—/cfforanycm la, ]
W [ 1= 1

C. Definition: Let f be defined on [a,b]. The average value of f is given

by fabf(x)dx
b—a

TEAM ACTIVITIES:

1. How much area is “under” the graphs of the following curves between

[~3,3]?
(a) y =
(b)y=9—u
(c) y=9—a?

2. Evaluate the following integrals.

(a) /2 ’ idx

1
(b) / (¢ + 56T — %) dt

1
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3. Use the facts that / f =4, / f=-1, and / f = 2 to evaluate
0 3
the following. ;
5

@ [ f

ASSIGNMENT:

1. Consider the equation 2% + y? = 9.
(a) Sketch the graph of the equation.
(b) What is the area of region contained inside the graph?
(c) What is the signed area of the region contained inside the graph?

x, 0<x<5;
) o< x <8

—%x+15, 8 <z < 10.
(a) Sketch the graph of f(x).

(b) Compute/0 f(z)dz.
(c) Compute/8 f(z)dz.

0

(d) Compu‘ce/5 f(z)dz.
(e) Compute/ 7f(z)dx.

0
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2. Let f(x) = ?5)

2
3. Let g(z) = 3% 2.

(a) Compute/0 g(x)dx.
(b) Compute/0 g(x)dx.

(c) Compute /012 (9(z) + 1) dz.

(d) Compute /9_ g(x).



