Mathematics (1) Al-mustagbal University Collage
Dr. Alaa Mohammed Hussein Wais

13.Inteqgration application/area under the curve :-

1. The area under the curve

Define: Let F be continues function over the closed value
[a, b], then the area under the curve define:-

A= f: f(x)dx withx — axis

Or A:f: f)dy withy— axis

Example 1: Find the area under the curve bounded by the
curve y=+/x and0 < x <1 with the x — axis

Solution //

3

A=[Pfx)dx —A= [ Vidx=1-
2

2.
; (1) = EunltZ
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Example 1: Find the area bounded by the curvey = x —
x%. with x — axis.

Solution /
y=x—-x’withx—axis>0=x-x*->x(1—-x%) =0

x=0 & x=1

j 2 d X 1unlt2
(=2 dx=5=710"%

2. The area between two curve

Define: Let F1&F2 are two functions over the closed
value [a,b],then between two curves define as follows:-

'ﬁlI"'

y = 1(x)

A=f:|f1(x) — f2(x)|dx with x — axis

Or A=f:|f1(y) — f2(y)|dx withy — axis
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Example 1: Find the area of region bonded by the curves

y:\/} & y=x

Solution //

Ve=x-x—-x*=0-x(1-x)=0

x=0 & x=1
1 3
x2 x“(1 1
_ _ X Xt
A—f(\/f x) dx 3. Z|0 ¢ unit
0 2

Example 2: Find the area of region bonded by the curves

y=sinx & y = cosx bounded by the linesx = 0&x = g

solution //

sinx

=1 >tanx=1

sinx = cosx —
COS X
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_m ™
X_Z € (O, 2)

n
2

Y3
4

A= f (cosx — sinx)dx + j(sinx —cosx)dx
0 Y3

E
/4 n
=sinx+cosx|‘5+(—cosx—sinx)|é=
4
2 2. 4-2\2
——1)—-(1—-—=) = ———unit?
(\/E ) —( ﬁ) NG

14. Integration application/volume.

A) by disk

1. Rotation with x-axis ~ [V=n f;’[f (x)]? dx]
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2. Rotation with y-axis  [V=n [ [f ()]* dy]

Example: Find the volume of the solid generated by revolving
curve y = Vx with x — axis fromx=0tox=1

Solution/

— (1 2 _ T i3
V=r [ [Vx]* dx = Zunit
B) by washer

1. Rotation with x-axis  [V=n [ [f1(x) — f2(x)?]dx
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2. Rotation with y-axis  [V=n [} [f1(»)? — f2(»)?]dy]

Example: Find the volume of the solid bounded by revolving
curve y = Vx &y = x .is revolving with

a). x —axis
b). y— axis
Solution//
a). x — axis Vi=x-x—-x>=0-x(1-x)=0

x=0 & x=1
X x> 2|1 =
Vznj(\/i)z—xz)dxzn(?—? 0) =Eunit3
0
b). y — axis x1=x2->y=y2>y—y2=0
y=0 & y=1

1 1 2m

1

— 2 _ L4 — _ = it3
V—nJ(y) y*) dx n(3 = 15unlt
0

6
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Example: Find the volume of the solid bonded by the curves

is revolved about the x —

N

y=sinx &y =cosx.0<x <

axis

Solution//

. sinx
sinx = cosx — =1 ->tanx =1
COS X
T T
X=— € =
s €03

n ud

73 )
V= n[j ((cos x)? — sinx)?)dx + f((sinx)2 — cos x)?)dx]
0 i

V=? (H.W.) unit3



