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(33) 9.3 Application to Physics and Engineering
The Centroid " Center of mass'

To find the Centroid of region that lies
under the curvey = f(x)

To find the Centroid of region bounded by
the curves

y=f(),y=9gx) ,x =aand
x=0»b

R\f

/

Let the Centroid located at the point

AN y=f(x)

~

/l

Let the Centroid located at the point

>, )
Find the area of the region
1 b
A=ff(x) dx
a
Findthe X by
b
2 1
I = ijf(x) dx
a
Find the y by
b
3 _I1 2
y =57 | [FO01? dx
a

(x,y)
Find the area of the region
1 b
A= [1re - g1 dx
Findthe X by
b
1
* w5 2160 - 9w ax
Find the 7y by
b
1
Py =g [ - 190 dx




(33) 9.3 Application to Physics and Engineering " The Centroid " P2

Exam |e 1 Find the Centroid of the region bounded by the line y=x andtheparabola y=x
Solution

f[f(x) g1 dx—f(x—x2> dx = [Zx ——x] :%_%_ - %

; 1

= %fx[f(x)—mx)]dx =60fx(x—x2) dx=60f(x2—x3) dx=6[%x3—%x4]o
1 3 1
:6[5__ '(12>:€
il

b il

1 1 1 1

2 JIF@P — @ dx = —x [6F —x) dr=3 [pxt - 7]
a 0
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Example 2 Find the centroid of the region bounded by the curves
y = 1 — x2 , ¥y = 0
Solution

24 May 2005 A

i ntersection points
1—xz220 :>x—1 = x =+1

f)f(x) dx = f(l—xz) GEE o [x—%x ];:1—%— (—1+%>=§—<_§>=§

a =1
:%fb xf(x) dx—— fx(l—xz)dx:% f(x—x3)dx:0

a “1 21

7: l[f( )]? =if(1—2x2+x4) dx=%[x—§x3+%x5]:
3 15-|-10—3 3
SN
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(33) 9.3 Application to Physics and Engineering " The Centroid " P3

27 June 2006 A

Example 3
Find the centroid ( center of mass) of the region bounded by the curves
—0 L d _ 3
y=sinx , y= , x—4 an X = e
Solution

f ¥
Asz(x)dx— fsmx dxz—[cosx] = (;—E——%) %=\/§

w

31
b 4
=230 1
X = fof(x) dxz—f xsinx dx
a T
4

dv = sinx dx

Uu=2x
du = dx V= —COSX
I=uv—fvdu
3T 3—”
e 4
¥ =2 4+1f d
X = —|XCOSX —— COSXx adx
\/i T 21r
4 4
3_1r
1 1-3r -1 m/1 1 n iT 7
SR 5 o], -l e
V2L 4 V2 4\W2/1 2 - \/_4\/_ 42 "3 8 [~
4
3T 31T 3_”
b =z 'y 4
1ff() 1f'zd 1f(l 2x) d 1'2
== x)] sin“x dx = —— —cos2x) dx =——|x ——
>4 227_[ 4\5” 4\/Ex 2smx
% z - z
= il [3n 1( D (n 1)]_ 1 3Tl'+1 T ] 1]
4214 2 42_4\/74242 4(
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(33) 9.3 Application to Physics and Engineering " The Centroid " P4

Example 4

Find the centroid of the region R, which is bounded by the curve

30 January 2008

y = (x + 1)2°%7  the x-axis and thelinesx = —1and x =0
Solution
0
_ 2007 _ 2008 I 1—0] =
jf(x) dx = f(x+1) dx = 5008 (x+1) ] 2008[ 0] S008
) b B 0 g
o= 1 fxf(x) dx = 2008 fx(x+ 1)2007 dx
a -1
u=x dv = (x + 1)20%7
1
i - 2008
du = dx v 5008 (x+1)
[ =uv — J vdu
X 2008 . 2008
* =2 1 .
008 [2008(x+ ) ]_1 2008 5o f(x+1) dx
1 1 il
=0 — 1 2009 D o .
2009 [ + 1)%2%12, 2009 -~ % = 3509
_ 2008 1 1004 1004
4014 _ 4015 N
f[f(x) f(x+1) dx = 10040 [Ce+ DMI5)%, = o2 [1-0] = o

il —1 1004

(2009 ’4015)
Find the centroid of the region bounded by the curves:
3

Example 5

31 August 2008 A

y=x", o ByE=21 [Gland x=0
Solution

Intersection points
AT SRR LU T

‘ g 1 1 .1t 1 1 8-2-1 5
= —_ = —_ — 53 = —_ — 2 _ 3 = —_—_— e —_ = — = -
A—j[f(x) gx)] dx f(Z x—x>) dx [Zx Zx 4x]0 2 ~ q 3 7

a 0

b

1 1
X = jl fx [f(x) —g(x)] d :fx(Z—x—x3)dx= gf(Zx—xz—x‘*)dx
0 0

_4[2 il a 5]_4(1 1 1>_4 15-5-3 4 7 28
DS 3 [ [ 5 5 [Seas MEo™75

: 1
Y5 iA j[[f(x)] ~ 9] dx:%- % f(Z—x)Z_ x® dx = gf(4—4x+x2— x%) dx

0
2 1 1 2% 1 1 2 17 it 2 42+7-3 2 46 92
=§ 4x—2x2+—x3——x7] 25[4_24____]—5[2 ]: . — e
0

3 aa7 3- 7175 21 5 21 105
: 28 92
(ﬁ’ﬁ)
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(33) 9.3 Application to Physics and Engineering " The Centroid " P5

Example 6 34 August 2009 A
Find the centroid of the region bounded by the curves

Jiaisecx ,y =0, % = 0 sila B a

Solution

T
4

sec?x dx = [tanx] S GRS 1

o — alN

b
A= ff(x) A5

0

s
1 b 4
T=ijf(x)dx= jxseczx dx
a 0
TE=iy dv = sec® x dx
du = dx vV = tanx
z 7 L
x - ftanx dx—[z—0]+ In( )| = E+lni—ln1— E—lrlx/f— z—lan
= |x tanx =1 n(cosx)| = 7 > =7 +71- 8
0 0 . 0 _
b 4 /4 Z
=54 1 1 1
B —f[f(x)]2 dx = = fsec‘*x dx = = f sec’x-sec’x dx == f(1+tan2x)-sec2x dx
2A 2 2 2
Z 0
fi 1=
=
x
¥ =
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(33) 9.3 Application to Physics and Engineering " The Centroid " P6
Homework
1 Find the Centroid of the region bounded by the curves
= TSR, SRR
Find the Centroid of the region bounded by the curves
2 T
= NV SeBsispeE=—gand x=§
Find the centroid of the region bounded by the curves
3 y=1/(x*-2x+5),y=0,x=—1and x =3 (4 points) SHRligeCT: 2810
(4 pts. ) Find the coordinates of the centroid of the region
4 bounded by thecurves x =5 —y? and x =0 38 ATz oreRd)
Find the centroid of the region bounded by the graphs of y =
14 June4, 2011
S sech?x,y=0,x=0 andx =Inv2 (4pts)
(5 pts) Find the y —coordinate of the centroid of the region bounded by the
6 ’ ) 40 August 7, 2011
curves i e and T
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