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2.13 Integration application/area under the curve
1.The area under the curve

Define: Let F be continuing 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(y)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=f:f(x) dx - A =f01\/5dx=§ ;=§unit2
2
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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
Xx=0 & x=1
1
A_j 2d_xz |1 1 12
= o) dx =5 oy S
0

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:ﬁ&y:x
Solution //
Vi=x-x—-x*=0-x1-%x)=0
x=0 & x=1
: 2 211 1
Xz  x
= — S — = — it2
A f(\/E x) dx 3. Z|0 g 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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T 12
X_Z € (0 E)

Y3 4
4 2
A= f (cos x — sinx)dx + j(sinx —cosx)dx
0

4

4
n
= sinx + cos x| ‘5 + (—cosx —sinx)|

&N _

1_1 _ 1_1 _4_2\/2 2
(\/E ) ( \/E)_ \/E uni

2.14 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= [ [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 23
V=r [ [Vx]* dx = Zunit
B) by washer

1. Rotation with x-axis  [V=n [ [f1(x) — f2(x)?]dx

112



Mathematics |

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

1

x> 23|11, =w
V = 2 _ 42 = _—— = — it3
nJ(\/E) x%)dx n(z 3 0) S unit
0

b). y — axis x1=x2->y=y>>y—-y2=0
y=0 & y=1
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1
v [ -yt dx = -y = Wi
=n | () —y") x—1t(3 = —15unl
0
Example: Find the volume of the solid bonded by the curves

y=sinx &y =cosx.0<x < g is revolved about the x —
axis

Solution//

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

11 n

7} z
V= n[f ((cos x)? — sinx)?)dx + J((sin x)% — cos x)?)dx]
0 L

4

V=1 unit3
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