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Solution: 

Equation of motion, written about the point of contact with the surface, is given by 

𝐼𝐼𝑐𝑐𝜀𝜀 = 𝑇𝑇 ∙ (𝑅𝑅 − 𝑟𝑟), 

where 𝐼𝐼𝑐𝑐 – is the moment of inertia about the point of contact, 𝜀𝜀 – is the angular acceleration, 
𝑇𝑇 ∙ (𝑅𝑅 − 𝑟𝑟) – is the torque of the force 𝑻𝑻 about point of the contact. According to the parallel 
axis theorem the moment of inertia about the point of contact is given by 

𝐼𝐼𝑐𝑐 = 𝐼𝐼 + 𝑀𝑀 ∙ 𝑅𝑅2, 

Therefore, the angular acceleration is given by 

𝜀𝜀 =
𝑇𝑇 ∙ (𝑅𝑅 − 𝑟𝑟)

𝐼𝐼𝑐𝑐
=
𝑇𝑇 ∙ (𝑅𝑅 − 𝑟𝑟)
𝐼𝐼 + 𝑀𝑀 ∙ 𝑅𝑅2

 

The linear acceleration 𝑎𝑎 and the angular acceleration are connected by the following relation 

𝑎𝑎 = 𝜀𝜀 ∙ 𝑅𝑅 

Therefore, 

𝑎𝑎 =
𝑇𝑇 ∙ (𝑅𝑅 − 𝑟𝑟)
𝐼𝐼 + 𝑀𝑀 ∙ 𝑅𝑅2

∙ 𝑅𝑅 =
𝑇𝑇 ∙ 𝑅𝑅 ∙ (𝑅𝑅 − 𝑟𝑟)
𝐼𝐼 + 𝑀𝑀 ∙ 𝑅𝑅2

 

Answer: 𝑇𝑇∙𝑅𝑅∙(𝑅𝑅−𝑟𝑟)
𝐼𝐼+𝑀𝑀∙𝑅𝑅2

. 
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