
a disc of mass 400g is rolling on horizontal surface with uniform velocity of 2m/s. calculate its 

total kinetic energy. 

Solution 

Total kinetic energy of the rolling disk is the sum of its rotational energy and kinetic energy of 

the translation motion. 

The kinetic energy of the translation motion: 

𝐸𝑡𝑟 =
𝑚𝑣2

2
. 

The rotational energy: 

𝐸𝑟𝑜𝑡 =
𝐼𝑑𝑖𝑠𝑘𝜔2

2
, 

where 𝐼𝑑𝑖𝑠𝑘 =
1

2
𝑚𝑟2 is moment of inertia of the disk, 𝜔 is angular velocity of the disk, r is radius 

of the disk. 

We consider that disk roll without slipping: 

𝑣 = 𝜔 ∗ 𝑟. 

So 

𝐸𝑟𝑜𝑡 =
𝐼𝑑𝑖𝑠𝑘𝜔2

2
=

1

2
𝑚𝑟2

𝜔2

2
=

1

4
𝑚(𝜔 ∗ 𝑟)2 =

1

4
𝑚𝑣2. 

Total kinetic energy of the rolling disk: 

𝐸𝑡𝑜𝑡𝑎𝑙 = 𝐸𝑡𝑟 + 𝐸𝑟𝑜𝑡 =
𝑚𝑣2

2
+

𝑚𝑣2

4
=

3

4
𝑚𝑣2 =

3

4
∗ 0.4 ∗ 22 = 1.2 𝐽. 

Answer: 𝟏. 𝟐 𝑱. 
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