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Section 5.5

What is today?
a. Monday
b.  Wednesday
c.  Friday

d.  None of these
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Section 5.5

Area below the graph of a Nonnegative f

f(x) >0 forall xin [a, b].

Q = region below the graph of f.

a b x

Area of Q = /b f(x)dx = F(b) — F(a)

where F(x) is an antiderivative of f(x). [ﬂ
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Section 5.5
Fundamental Theorem of Integral Calculus

In general,

where F(x) is an antiderivative of f(x).

Function Antiderivative
Xr+1
x (r a rational number # —1)
r+1
sin x —COoS X
cosx sin x
sec’ x tan x
sec x tan x sec x
csc? x —cotx [F'l
cscx cot x —cscx
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Section 5.5

1

Give the value of / [x* — 2x% + sin(7x)] dx.
-1

a 1
2
4
b. =
3

4

c. — =

3

1

d. — =

2

e. None of these [lll
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Section 5.5
Example 1

Find the area below the graph of the square-root function from
x=0tox=1.

g
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Section 5.5
Example 2

Find the area bounded above by the curve y = 4 — x? and below
by the x-axis.

y=4-x2

-2 2 X 'H
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Section 5.5

Give the area bounded between the x-axis and the graph of
y:x2+1for -1 <x<2.

a. 5
b. 4
c. 3
d 2

e. None of these
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Section 5.5

Area between the graphs of two Nonnegative f and g

a b x a b X a b X:

area of Q = area of Q) — area of Q,

f(x) > g(x) >0 forall xin [a,b].

Q = region between the graphs of f (Top) and g (Bottom).

b b
Area of Q = / [ Top — Bottom | dx = / [f(x) — g(x)] dx. [Fl
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Section 5.5
Example 3
Find the area bounded above by y = x + 2 and below by y = x2.

y

y=x+2 2,4
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Section 5.5
Area between the graphs of f and g
|
y=r ! Q'

| |
| |
:X \ﬁ } e+ C
' b

(o7 I

h

y=g)

f(x) > g(x) forall x in [a, b].

Q = region between the graphs of f (Top) and g (Bottom).

b b
Area of Q = / [ Top — Bottom | dx = / [f(x) — g(x)] dx. [Fl
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Section 5.5
Example 4

Find the area of the region shown in the figure below.

y

y=sinx

SN ———
Z——=lg

¥ =CO0S x
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Section 5.5
Example 5

Find the area between y = 4x and y = x3 from x = —2 to x = 2.
v
\
\
\
\
\
y=x3
\
=2 2 X
\
\
} y=4x
\
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Section 5.5
Example 6

Use integrals to represent the area of the region Q2 = Q; U s
shaded in the figure below.

y

y=fk)

IS ]
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Section 5.5

[ f(x) dx as Signed Area

f(x) >0 forall xin [a, b]

b
/ f(x) dx = Area of 4
a

f(x) <0 forall xin [b,c]
C

f(x) dx = —Area of

—

c b c
/ f(x)dx = / f(x)dx + / f(x) dx = Area of Q1 — Area of
a a b

= Area above the x-axis — Area below the x-axis. [l]l
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Section 5.5

fab f(x) dx as Signed Area

b c d e b
/ f(x)dx:/ f(x)dx—l—/ f(x)dx—l—/ f(x)dx—l—/ f(x)dx
a a c d e
= Area of Q1 — Area of €25 + Area of €3 — Area of Q4
= [Area of Q1 + Area of Qg} — [Area of Q5 + Area of 94]

L

= Area above the x-axis — Area below the x-axis.
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Section 5.5

Example 7

3
Evaluate / (x2 — 2x) dx and interpret the result in terms of areas.
—il

g NN
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Section 5.5

Example 8

Use integrals to represent the area of the region shaded in the
figure below.
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Section 5.5

The graph of y = f(x) is shown below. Q; has area %, Q5 has area

3
%, and Q3 has area 3. Give/ f(x) dx.
-1
a 0
3 =
4 \
\ er
. 8 }
. - |
3 E\1 -
d 4 i . |
|
-1 1 %
e.  None of these Q, [l]l
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Section 5.5

The graph of y = f(x) is shown below. Q; has area %, Q5 has area

2
%, and Q3 has area 3. Give/ f(x) dx.
-1
a 0
3 =
4 \
\ er
. 8 }
. - |
3 E\1 -
d 4 i . |
|
-1 1 %
e.  None of these Q, [l]l
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Section 5.5

The graph of y = f(x) is shown below. Q; has area %, Q> has area

2
%, and Q3 has area 3. Give/0 f(x) dx.

a 0
3
b. g i
\ et
. 8 |
3 P\1
|
d. 4 j“l |
-1 1 %
e.  None of these Q, [l]l
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Section 5.5

The graph of y = f(x) is shown below. Q; has area %, Q> has area

3
%, and Q3 has area 3. Give/2 f(x) dx.

a 0
3
b. g i
\ et
. 8 |
3 P\1
|
d. 4 j“l |
-1 1 %
e.  None of these Q, [l]l
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Section 5.5

The graph of y = f(x) is shown below. Q; has area %, Q> has area

3
%, and Q3 has area 3. Give/0 f(x) dx.

a 0
3
b. g i
\ et
. 8 |
3 P\1
|
d. 4 j“l |
-1 1 %
e.  None of these Q, [l]l
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Section 5.5

The graph of y = f(x) is shown below. Q; has area %, Q5 has area
%, and €3 has area %. Give the area bounded between the x-axis

and y = f(x) from x = —1 to x = 3.

a 0
3
b, o |
3 i\ 2
S |
. = |
3 P\l
|
d. 4 =
!
= 1 »
e.  None of these Q, [lll
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