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Mathematics 11

Revision:

1. Double integration (Area, moment, centroid, moment of
inertia & volume)

2. Ordinary Differential Equation (ODE).

3. Methods and techniques for solving differential equations
and systems of differential equations, for first order

-variable separable.
-Homogenous.
-Exat

-linear.

4. Linear second order homogenous equation with constant
coefficient

5.Linear second order Non homogenous equation with
constant coefficient

6. Higher order linear equation with constant coefficent
7. Infinite series.

8. Taylor polynomials



Mathematics(l1) Al-mustagbal University Collage
Dr. Alaa Mohammed Hussein Wais

1. Double Integration (Area, moment, centroid,
moment of inertia & volume)

-Area

A=[[dxdy or A= [[dydx

AV ™ —=(x. W)

A ] i)

Example //Find area enclosed by x=3, x=1,
y=0,y=2.using double integration.
Solution/ /

A=[[ dx dy

A=[Z [Pdxdy = [Z(x)|3dy = [F2dy = (2)|2 = 4
Or

A=[[dy dx

3 (2 3 3
A=f1 fo dydxzfl(y)l(z)dx:f1 2dx = (2x)|i=4
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Example //Find the area enclosed by y=x+2 &
y=x*

Solution //
Y
ey y=x+2
7 B
A c ;
“ 5: o é .
Y1=Y2
x*=x+2
x2—x-2=0
(X+1) (x-2)=0
X=-1,x=2
A=[[dy dx

2 2 2 2
A= [5G dydx = [ ()" dx = [* (x +2) — x?) dx =
x?% x3 2 _ 8 1 1
(7+2x—?)|_1—2+4—§—E+2—§—4.5

siny
5 dy dx

Example//Evaluate [ [©

Solution // x1=0 , Xo=m.yl =mw.y2 = x
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V3
Y sin T sin
jf ydxdy=f( yx)|ydy
0 0 0 0
T

y y
T
=J siny dy = (—cosx)| . =2
0 0

Application of double integration:-

1-volume =[[zdA = [[zdxdy = [[ zdy dx
2-moment

Mx=[fydA = [[ydxdy = [[ydy dx
My=[[xdA = [[xdxdy = [[ xdy dx

3-Center of area

4. Moment of Inertia

Ix=[[ y?dA .Iy = [[ x*dA.Ir = [[(x* + y*)dA
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Example// Find the centroid enclosed function

Y=6x-x2.y = x
Solution /
Y1=Y2
6x — x> =x
x> —6x+x=0
x> —5x=0
X (x-5) =0
X=0 or x=5
- My _ Mx
X = Ty Y = a

5 6x—x? 5 —x? 5
A=[fdydx =[] [ dydx= [[()|* dx = [(6x—
x* —x)dx =125/6

Mx=[[ ydA = [[y dy dx

5 6x—x2 5 (y?
Mx=[y [&7 ydy dx = [ (%)
@?

2

Also My=625/12

(6x—x?%)?2 _

6x—x? _ (5
N dx—fo( -

) dx = 104.16
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" 625
v _My T2 _
X= =125=% >
6
7_Mx_104.16_
A 125/6

Example//Calculate second moment of inertia about y-axis
for area enclosed by y=x? , y=x+2.

Solution //
Y1=Y2
x> =x+2
x2—x—-2=0

x-2)x+1)=0

X=2 or x=-1
Iyzﬂxsz
2 x+2
=ffx2dydx=ff x*dy dx =
21 42
x+2
j(x ", dx
_fz (x4 2 — x2)d x4+2x x| 2
oV XX =TT T~

= 365 unit of length
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Example// Find the volume enclosed by two surfaces
21=2+x* +y? Zo=4-x% — y?
Solution //
21=2»
2+x*+y?=4—x*-y?
2+x*+y? —4+x*+y*=0
2x2+2y2-2=0
X’ +yt=1ox®+y* =12

y=v1 — x2

AN
N

v2=—+1 —xF
4

M
=

-

Volume=[[zdA = [[zdydx = [[(Z2 — Z1) dy dx =
[f(4—x2—y*—2—x%—y?) dydx

Volume=2 f_ll Jo 1_xZ(Z —2x% - 2y*)dy dx

~
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Or Volume=f_11 f_j%;(z —2x%* —2y*)dy dx
Or Volume=4 fol Jo 1"‘2(2 — 2x% — 2y%)dy dx

v=4 f} (2y - 222y - 20)| V1.7 ax

1 J1 — 3
=4f (2 1—x2—2x2(1—x2)—2( 13 xZ))dx
0



