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Recall the Parallel Axis Theorem

𝑑𝐴 y'
𝐼%̅& = (𝑦′+
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Centroidal Moment of Inertia

𝐼% = 𝐼%̅& + 𝑑+𝐴

General Form

𝐼 = 𝐼 ̅ + 𝑑+𝐴

Parallel Axis Theorem

If we know the moment of 
inertia of a body about an 
axis passing through its 
centroid, we can calculate 
the body’s moment of 
inertia about any parallel 
axis 
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x

xi'
dyi 𝐼%1 = 𝐼%̅1& + 𝑑21+ 𝐴1

Moment of Inertia of the entire area about the x axis

𝐼% =3𝐼%1 =
�

�

3𝐼%̅1& +
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3𝑑21+ 𝐴1
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If We Can Divide an Area into Simple Shapes 
With Known Centroid



Tabulated Centroidal Moments  of 
Inertia Can be Found in the Textbook



Tabulated Centroidal Moments  of 
Inertia Can be Found in the Textbook
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Example Problem

Find the Moment of 
Inertia about the x and 
y axis of the shaded 
area.

3 in

4 in

3 in 3 in 1 in

2 in



Divide Area into Simple Composite Shapes
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3 in

3 in 3 in 1 in

2 in

4 in



Find the Area, Location of Centroid, and the 
Centroidal Moment of Inertia of Each Shape

x
y

3 in

7 in

c1
2 in

4.67 in

Shape	1

𝐴4 =
1
2
7 3 = 10.5	in2

𝑑%4 =
2
3
7 = 4.67	in

𝑑24 = −
2
3
3 = −2.0	in

y'

x'



Find the Area, Location of Centroid, and the 
Centroidal Moment of Inertia of Each Shape

x
y

3 in

7 in

c1
2 in

4.67 in

Shape	1

y'

x'

𝐼%̅4& =
1

36
𝑏ℎD =

1

36
7 3D = 5.25	in4

𝐼2̅4& =
1

36
ℎ𝑏D =

1

36
3 7D = 28.5833	in4



Find Area and Location of Centroid of Each 
Shape Relative to Reference Coordinate Axes

x

y
Shape	2

𝐴+ = 4 4 = 16	in2

𝑑%+ = 5.0	in

𝑑2+ = −5.0	in

7 in

3 in 4 in

c2

5 in
3 in

2 in

y'

x'



Find Area and Location of Centroid of Each 
Shape Relative to Reference Coordinate Axes

x

y
Shape	2

7 in

3 in 4 in

c2

5 in
3 in

2 in

y'

x'

𝐼%̅+& =
1

12
𝑏ℎD =

1

12
4 4D = 21.333	in4

𝐼2̅+& =
1

12
ℎ𝑏D =

1

12
4 4D = 21.333	in4



Find Area and Location of Centroid of Each 
Shape Relative to Reference Coordinate Axes

x
y Shape	3

𝐴D = −
1
2
𝜋𝑟+ = −

1
2
𝜋 2+

= −6.2832	in2

𝑑%D = 6 −
4 2
3𝜋

= 5.1512	in

𝑑2D = −3	in
6 in

2 in

c3

4𝑟
3𝜋

From the table

3 in

y'

x'



Use Parallel Axis Theorem to 
Complete Table for Semicircle

𝐼% = 𝐼%̅& + 𝑑2+𝐴

x'

4𝑟
3𝜋

𝐼%̅& = 𝐼% − 𝑑2+𝐴

𝐼%̅& =
1
8
𝜋𝑟H −

4𝑟
3𝜋

+ 𝜋𝑟+

2

𝐼%̅& =
𝜋
8
−
8
9𝜋

𝑟H



Find Area and Location of Centroid of Each 
Shape Relative to Reference Coordinate Axes

x
y Shape	3

6 in
2 in

c3

4𝑟
3𝜋

3 in

y'

x'

𝐼%̅D& = −
1
8
𝜋𝑟H = −

1
8
𝜋 2H = −6.28318	in4

𝐼2̅D& = −
𝜋
8
−
8
9𝜋

𝑟H = −
𝜋
8
−
8
9𝜋

2H = −1.75610	in4



Find the Moment of Inertia about the x axis

𝐴4 = 10.5	in2 𝐴+ = 16	in2 𝐴D = −6.2832	in2

𝐼% =3𝐼%̅1& +
�

�

3𝑑21+ 𝐴1

�

�

𝐼%̅D& = −6.28318	in4

𝑑2D = −3	in

𝐼%̅4& = 5.25	in4

𝑑24 = −2.0	in 𝑑2+ = −5.0	in
𝐼%̅+& = 21.333	in4

Shape 𝐼%̅1& 𝑑21 𝐴1 𝑑21+ 𝐴1
1 5.25 –2.0 10.5 42.0
2 21.333 –5.0 16.0 400.0
3 –6.28318 –3.0 -6.28318 –56.5486

3
�

�
20.300 385.4514

𝐼% = 20.30 + 385.4514 = 405.75	in4



Find the Moment of Inertia about the y axis

𝐴4 = 10.5	in2 𝐴+ = 16	in2 𝐴D = −6.2832	in2

𝐼2 =3𝐼2̅1& +
�

�

3𝑑%1+ 𝐴1

�

�

Shape 𝐼2̅1& 𝑑%1 𝐴1 𝑑%1+ 𝐴1
1 28.5833 4.67 10.5 919.0274
2 21.3333 5.0 16.0 400.0
3 –1.75610 5.1512 -6.28318 –166.7233

3
�

�
48.1606 1152.3041

𝐼2 = 48.1606 + 1152.3041 = 1200.46	in4

𝑑%+ = 5.0	in𝑑%4 = 4.67	in 𝑑%D = 5.1512	in

𝐼2̅4& = 28.5833	in4 𝐼2̅+& = 21.333	in4 𝐼2̅D& = −1.75610	in4


