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Description

Aims
This chapter is aimed to :
1. Considervarious application of integration
2. evaluate the definite and indefinite integral
3. explain the basic properties ofintegral

Expected OQutcomes
1. Students should be able to use definite integral to find area between two curves
2. Students should be able to sketch graph to find area between curve and surface area
3. Students should be able to determine the length of a plane curve

References
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0 Volume : Slicing Method
e Volume : Disk Method
e Volume : Cylindrical Shells
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Volume: Slicing Method

0 Whenthe surface area is revolved about a line, it generates a volume.

O The slicing method is a way of computing the volume of a solid.

O This method use cross section (or slices) in planes perpendicular to
X-axis or y-axis.

O Recall that, to find the area of a region, we divide the region into thin

strips, approximate the area of each strip by the area of rectangle, and

form Riemann sums to produce an integral for the area.

O Likewise, to find the volume of a solid, we divide the solid into thin slabs,
approximate the volume of each slab, and form Riemann sums to

produce an integral for the volume.
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Volume: Slicing Method

Definition — The cross section is perpendicular to x-axis :
The volume of a solid of known integrable cross-sectional

area A(x) from X=a to x = p is the integral of Afroma tob

V = [ A(X)dx = iyz[R(x)]2 dx

where
A(x) = z(radius)? = z[R(X)]
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Volume: Slicing Method

Definition — The cross section is perpendicular to y-axis :
The volume of a solid of known integrable cross-sectional

areaA(Yy) from y=c toy =d is the integral of A from C to d

v =[" A(y)dy = [ z[R(y)] dy

where
A(y) = z(radius)® = z[R(y)]
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Volume: Disks Method

Definition — Volume by disk perpendicular to the x-axis :

Suppose R is the region bounded by y = f(x), the x-axis,

X=a and X =Db. The volume of the solid revolution that is

generated by revolving the region R about the Xx-axis is

V :Tn[f(x)]zdx
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Volume: Disks Method

Definition — Volume by disk perpendicular to the y-axis :

Suppose R is the region bounded by x= f(y), the y-axis,

y=C and Y =d. The volume of the solid revolution that is

generated by revolving the region R aboutthe Y-axis is

V=[z[f(y)] dy
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Disk Method

If the plane bounded by the curve y=f(x), the x-axis and a<x<b is
rotating through a complete revolutions about the x-axis, it will generate
a solid symmetrical.

z =
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Find the volume that is generated by revolving the portion of the curve

yzgx between 0<x<3 about X - axis

Volume for the above problem is given by
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Find the volume that is generated by revolving the portion of the curve

y=x-x> between 0<x<1 about x - axis

By inserting the function into the volume’s

formula, we obtain
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Determine the volume of the solid obtain bounded by ¥ = X* =5x+7 X=1

X=95 about X- axis

¥
In this example, the radius is simply the 1
distance from X -axis to the curve
R=X*-5x+7 j

Hence :.b-ﬂ[R(x)]z dx 0 W s v

;

:..7Z'(X2 —5x+7)dx . v
1

5
— ;zj x* —10x3 + 39x2 — 70X + 49dx

Figure 16
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Find the volume of the solid generated by revolving the region between

. 3
the Y- axis and the curve, y:; where 1<y<6 |

In this case, the radius is simply the
distance from Y -axis to the curve

R=3
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Figure below shows the curve y=—= and the lines x=6, y=3.

X
Find the

a) coordinates of points P and Q
b) volume of the revolution of the solid generated when the
shaded region revolves 360 about the x —axis.
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Washers Method

With a small modification of the disk method, we can find the volume
of a solid figure generated by revolving about the x-axis the region

between two curves y = f(x) and y = g(x), where f(x) > g(x) for
a<x<bh.
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Washers Method

Definition — Volume by Washer perpendicular to x-axis :

Suppose R is the region bounded by from Y= f(X),y=9(X)

X=a and Xx=b where f(x)>g(x) in[abl. The volume of
the solid revolution that is generated by revolving the region

R about the x-axis is

2
I ([ fF)] ~[g(x)] )dx
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Washers Method

Definition — Volume by Washer perpendicular to y-axis :

Suppose R is the region bounded by from X= f(y) ,x=g9(y)
y=C andY=d where f(y)=g(y) in[c,d]. The volume of

the solid revolution that is generated by revolving the region

R about the axis is

d 2 2
V=["x([F ] ~[om] Jdy
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Find the volume of the solid obtained by rotating the region bounded by

y=X*and Y =X thatlies in the first quadrant about the x- axis.

The intersection between two curves:
X? =X
X(x=1)=0
x=0,1

The outer radius is Y =X and the inner

radius is Y= X*. Thus, the volume is

1 Figure 19
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Find the volume of the solid obtained by rotating the region bounded by

y=X’and Y=X thatlies in the first quadrantabout the Y- axis

The intersection between two curves:
X =X
X(x-1)=0
x=0, x=1
y=0, y=1

The outer radius is X =./y and the inner

radiusis X=Y . Thus, the volume is

1 ) _
v :jﬂ[(ﬁ) —(y)z}dx _
0 Figure 20
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Find the volume of the solid revolution when the region bounded by the

curve y>*=8x and y=Xx* revolves at 360° about the x -axis

The intersection between two curves:

x* =8x
x(x*-8)=0
Xx=0, x=2
The outer radius is Y=+/8X and the

inner radius is Y =X*. Thus, the volume

2
, X 48
=zl axi-2 | =Zg
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