Topics included.
1- Area determination

2- First moment of area.
3- 2" moment of inertia.

4- Product of Inertia.



Definitions

1) Area: area enclosed by a boundary line is the sum of all
elementary areas enclosed by that boundary line
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1) Area: area enclosed by a boundary line is the sum of all
elementary areas enclosed by that boundary line .
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2) Center of gravity: it is the point at which the resultant
of all elementary areas passes.
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2) Center of gravity: it is the point at which the resultant
of all elementary areas passes.
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2) Center of gravity: if areas are represented as forces
then the first moment of these forces can be written as..
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2) Center of gravity: it is the point at which the resultagt 5

of all elementary areas passes. /3[ = = /44'
| /;/ :
e | , 1 5
A=l
xz | A3
Ad A5
Xs| 1
X — &’\/>:</'§
Prepared by Eng Maged Kamel



2) Center of gravity: if areas are represented as forces
then the first moment of these forces can be written as..

T ;
A ©___SLF i

esod font | i

C(j/\\» V/QH_,‘ il I ig ;ﬁrz E
Lee X — |

e - o j):—‘f TF; i

/2 o E

F X =/ 00D + 17 (%2) + x4+ E, )+ Fz(xs) i



Definitions ﬁ'rg{’ momen T @/ Av e

3) Statical moment or first moment of Area: The first
moment of area about an axis is the product of each
elementary area by the normal distance from that axis.
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Definitions

3) Statical moment oOr first moment of Area: The first moment of area about axis is
the product.of each elementary area by the normal distance from that axis.
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4) Moment of inertia or Second moment of Area: The
second moment of area about axis is the product of each
elementary area by the square of the Normal distance from

J /\ | that axis. .
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5) Product of inertia : the product of an area about any
two axes in its plane, is the product of Area by its
corresponding coordinates referred to these two axes.
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Area of plane shapes

Triangle
Square
AIh Area = ¥ x b X h S — -
b = baze Area = a

” : _l _ .
b h = vertical height a = length of side
Rectangle Parallelogram
5 Hh Area = w X h Dih Area =b x h
- - w = width - - b = base
W h = height b h = vertical height
a Trapezoid (US) Circle
- =
ch Trapezium (UK) Area = @ X r2
Area = V2(a+b) x h Circumference = 2 X mwx=r
b h = vertical height r = radius

Sector

e%% Ellipse o Area = 2 x r2 X 0
Area = mab / r = radius

3 = angle in radians
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