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Solution: The angular acceleration of the disc M the inertial moment of which is
I = M

2 R
2, is given by,

M

2
R2~α = I~α = ~τm + ~τk = R×mg −R× kx = (Rmg −Rkx)êθ .

As the body does not slide, the angle of the disc is linked to the mass displacement,
x = Rθ. We get,

α = θ̈ =
2mg − 2kx

MR
=

2mg

MR
+

2k

M
θ .

Substituting θ ≡ θ̃ − mg
kR :

¨̃
θ =

2mg

MR
− 2k

M

(
θ̃ − mg

kR

)
= −2k

M
θ̃ .

That is, we have a harmonic oscillation around the angle θ0 = mg
kR with frequency

ω0 =
√

2k
M .


