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Free Body Diagram of Collar at A


      Kinetic Diagram at A
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Spring constant= 300 N/M  = k 


Coefficient of friction = .2  = U
Mass = 1.2 kg =  M 




Theta = 22.62 degrees = theta
Gravity = 9.81 = g




Radius= .18 M = R
Normal Force = N




Spring uncompressed = .105 M
Spring force =  F(s) = .09 x 300 = 27 N  

Normal Acceleration = A(n)

Tangential Acceleration = A(t) 

First I sum the forces in the tangential direction and got this equation
(.2)(N) + 27sin (22.62) – 1.2(9.8) = (-1.2)[A(t)] 

Which reduced to 

.2N - 1.38 = -1.2A(t)

Then I summed the forces in the normal direction and got 

N – 27cos (22.62) = (-1.2)[A(n)]
Which reduced to

N - 24.923 = -1.2A(n)

And then I replaced A(n) with (v^2)/R for the normal and A(t) as dv/dt and got these two equations

.2N – 1.38 = -1.2(dV/dt)

N – 24.923 = -1.2 [(V^2)/.18] which reduced to

N = (-6.67)V^2 + 24.923

And for the tangential equation you get the integral of (.2N – 1.38)dt  which equals -1.2V…. ok so now I have 2 equations and 3 unknowns…. Unsolvable… need one more relation….. 
