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I have read and I understand the plagiarism provisions in the General Regulations of the University
Calendar for the current year, found at
http://www.tcd.ie/calendar.
I have completed the Online Tutorial in avoiding plagiarism ‘Ready, Steady, Write’, located at http://tcd-
ie.libguides.com/plagiarism/ready-steady-write.

Problem 1

(a)

Iij =

∫
G

dV ρ (~r)
(
δijx

2
n − xixj

)
=

∫
G

dV
3M

4πR5

(
R2 +

x2 − y2

3
− 2xy√

3
+ xz − yz√

3

)(
δijx

2
n − xixj

)

=


8MR2

21
2MR2

35
√

3
−MR2

35
2MR2

35
√

3
44MR2

105
MR2

35
√

3

−MR2

35
MR2

35
√

3
2MR2

5


Iij =


20
21

1
7
√

3
− 1

14
1

7
√

3
22
21

1
14
√

3

− 1
14

1
14
√

3
1

 I(M,R), I(M,R) =
2MR2

5

1



2



(b)

We can diagonalise the inertia tensor without having to find the diagonalising matrix by simply finding
the eigenvalues, and forming a diagonal matrix with these eigenvalues such that Ix̄ ≤ Iz̄ ≤ Iȳ.
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The principal axes will simply be the corresponding eigenvectors.
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(d)

Let v̂ point in the direction of the axis. Small oscillations of this ball about the given axis is effectively
a compound pendulum.
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Problem 2

The tensor of inertia I
(G)
ik of G defined with respect to its centre of mass OG satisfies the additivity

property
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(b)

The xz-plane is considered as the horizontal plane. Small oscillations of this cylinder about the given
axis is effectively a compound pendulum. α = β = π

2 , γ = 0.
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