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Section 7.5: (8, 6)

f/\,/

Arc Length Formula: (b, d) la_: )c{x)
L= IC ds X zﬂ[l&)

where ds= \/1+ (f’(x))* dx for the curve C traced by y= f(x),a<x<b

or ds = \/1+ (g’(y))’ d)% for the curve C traced by x = g(%), c<y<d

Example: Find the length of the graph of
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Find the length of the graph o
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[,7 seox dx
1. Find the length of the curve f(*)= In[sec| for 0<x<7/4

(hint: J‘secxdx In|secx+ tan x|+ C ) _ﬁl ~ %"ﬂwb
a. In(+/2 +1)

n A J"
b. In(v2) s Ty - ﬁ'éf%

c. In(v2+1)—1In(2)

~

d. none of these



Surface Area N L1x)
b - > L (_b
AS) = [27f 1+ [ S () dx. ¢

A(S) = [2mF I+ [F () db.

Examples:

Find the area of the surface generated by revolving the curve Lo

f(x)=4/3 x with 0<x<3 about the x-axis. I+ -",—z-q-
Fllx) <3

h(s)= [f;)nﬁg-x)\m[%)z dy = L X = dx
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Find the area of the surface generated by revolving the curve
flx)=2x3 with 0<x<2
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2. Which of the following integrals will find the surface area of the
curve f(X)=x for 0<x <2 revolved about the x axis?

a2, | m(x)dx

2 ’ 1
b. ‘].0271'\/; 1+ ﬂdx

c. _].2271'\/;\/1 + [ﬁ]zdx

d. none of these




Centroids and Centers of Mass

a Question: Where 1s the
center of mass if the
rectangle 1s made from
. W homogeneous material?

Answer: Dead Center.

e

o Notice.that this 1s also the
\ balancing point.

The center of mass for nonhomogeneous material 1s
always the balancing point.

The centroid 1s the balancing point when the region
is treated as homogeneous.



The centroid ( X, )7) of aregion R can be obtained by:
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| xtre - geon ax | 2([f(x)] - [g00) ) dx
X =4 1 and y =~ 1

Where A is the area of the region.
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Find the centroid of the region bounded by y=x+1 and y=2-x° XFXx -l= 0
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! j A= f: X'+3-3 d\
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3. Determine the centroid of the region: y=x2+3,y=3, and x=2

X(21/5,3/2)
b. (3/4,21/5)
(2 (3/2,21/5)
d. (3/4,21/10)
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Theorem 7.5.1: Pappus’s Theorem on Volumes:
Suppose a solid is created by revolving region € in the plane around

any axis, such that {2 does not cross this axis. Then the volume of the
solid is given by:

V = 27r1?\A
Where R is the distance from the centroid of € to the axis of
revolution and 4 is the area of the region £



bx-x* =[x
Find the centroid of the region bounded by 0-x* 1%+l
y=6X-X? and x+y=6. Og(x_m[x._|\
Then find the volume of the region when revolved about the x-axis and

then the y-axis. " A"JI[‘ [lﬂ("’\( 2 [L-K)] A . %'
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4. Use Pappus’ thm to find the volume of the solid formed when the

region y=x%+3,y=3, and x=2 is rotated around the x-axis.

5. Use Pappus’ thm to find the volume of the solid formed when the

region y=x%+3,y=3, and x=2 is rotated around the y-axis.

Answer choices for both: CJ [ 3/2_ 2 ’;)
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