
 

 

Answer on Question #54940-Physics-Mechanics-Kinematics-Dynamics 

Three point masses of 3 kg each have the following position vectors: 

𝑟1̅ = (2𝑡 + 3𝑡2)𝑚𝑖̅ + 𝑡𝑚𝑘̅; 𝑟2̅ = 4𝑡2𝑚𝑗̅ + 3𝑚𝑘̅; 𝑟3̅ = (3𝑡 − 1)𝑚𝑖̅ + 3𝑡2𝑚𝑗 ̅

Determine the velocity and acceleration of the centre of mass of the system. 

Solution 

The position of the centre of mass of the system is 

𝑥̅ =
∑𝑚𝑖𝑟𝑖̅
∑𝑚𝑖

. 

Thus, 

𝑥̅ =
3𝑟1̅ + 3𝑟2̅ + 3𝑟3̅

3 + 3 + 3
=
𝑟1̅ + 𝑟2̅ + 𝑟3̅

3
=
1

3
(5𝑡 − 1 + 3𝑡2; 7𝑡2; 𝑡 + 3)𝑚. 

The velocity of the centre of mass of the system is 

𝑣̅ =
𝑑𝑥̅

𝑑𝑡
=
1

3
(5 + 6𝑡; 14𝑡; 1)

𝑚

𝑠
= (

5 + 6𝑡

3
;
14𝑡

3
;
1

3
)
𝑚

𝑠
. 

The acceleration of the centre of mass of the system is 

𝑎̅ =
𝑑𝑣̅

𝑑𝑡
= (2;

14

3
; 0)

𝑚

𝑠
. 
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