Calculus 1

Lecture 12:

Integrals: Calculating Area

By:
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Integral

F(x) = Jf(x) dx

Example: f(x) =2

Indefinite integral: j 2dx=2x+c

5
| —2(5—-1) =8

5
Definite integral: fz dx = 2x
1
1
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Definite Integral (1)

b
F&) = j Fx) dx

5
5

Example: f(x) =2  mmp Definite integral: JZ dx = 2x| =2(5-1)=8
1

1

Y,
3 Area of the green shape:
A=05B-1)x2-0)
“ =4x2
1 =8
| > X
0 1 2 3 4 5 6
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Definite Integral (2)

b
F(x) = jf(x) dx
a 3

3
Example: f(x) =3  mmp Definite integral: JB dx = 3x| =3(3-1)=6
1
1

Y,
3 Area of the green shape:
A=0B3-1)x((3-0)
2 =2X3
1 =6
| w | > X
0 1 2 3 4 5 6
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Definite Integral (3)
F(x)=jf(x) dx

1

9
=-(32-09) ==
(32— 0%) =3

dx = =x2| ==
X ax X >

3
Example: f(x) =x mm) Definite integral: j
0

Area of the green shape:

A=%(3—0)><(3)
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Definite Integral (4)

b
F(x) = j Fx) dx

Example: f(x) =x  mm) Definite integral:

Area of the green shape:

A=%(3—2)x(2+3)
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Definite Integral (5)
F(x)zjf(x) dx

Example: f(x)=1+x

f(x) = x+1
1 fe) =x
37
o
. fix) =1
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Definite Integral (5)

b
F&) = j Fx) dx

3

2

3
1

Example: f(x) =1+x mm) Definite integral: J (1+x) dx = (x +5x%)

1 1

f(x) = x+1 9 1
=<3+E>_(1+§>=6

Area of the green shape:

A=%(3—1)x(2+4)

—1x2x6
2

1 2 3 4 5 6 =6
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How to calculate area?

0.5

0

FIGURE 5.1 The area of the
region R cannot be found by a simple
formula.,
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How to calculate area?

0.5

r.x
0 .
(a)
FIGURE 5.1 The area of the
region R cannot be found by a simple A= 1- % + % % = % = ().875
formula. * =

11
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How to calculate area?

0.5

> X
0
FIGURE 5.1 The area of the 1 15 1,3 1,7 1_25
, ) AEIE—FI_E—’_I.I—’—EE ,%—,):0.78125.
region R cannot be found by a simple °c

formula.
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How to calculate area?

A }.‘
S
| Lh‘ y=1—x2
N -
N
N
AN
\
0.5 SX
» X
0 5 ]
FIGURE 5.1 The area of the 0.634765625
region R cannot be found by a simple T ndhabniad

formula.
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How to calculate area?

0.5

\
> X

0 1

0

FIGURE 5.1 The area of the

region R cannot be found by a simple 069?265625

formula.
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- Comparison in calculating area

b

y=1-2x I
| 0, 1) ’ ;ll bm 1w
(3 lsl
AN
0.5F
R
0 0.5 T ; L
ot A =0.875 A =0.634765625
X {;ﬁqq
1.(0,1) (i%) y=1-x? \_"qi y=1-x2
<
N
<
N
osf N
0l 025 05 075 I > - ]
A=0.78125 A =0.697265625
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