Maxwell Wheel

*Objective:
                           To test the conservation if energy in a system with   

                           gravitational, translation and rotational energies and to

                           explore the effect of friction. 
*Theory:

                      PE = mgs

                      KE = 1/2mv2
                      RE = 1/2Iw2
                      V = (2s)/t               ,              w = v/t

                      Where: PE : the potential energy. (J)

                                  KE : the kinetic energy. (J)

                                  RE : the rotational energy. (J)

                                    m : the mass. (kg)

                                      v: the velocity. (m/s)

                                     I : the moment of inertia. (kg.m2)

                                    w : the angular velocity. (rad/s)

                                     s : the distance. (m)

                                      t : the time. (s)

                                     r : the radius. (m)

                                     g : the acceleration due to gravity = 9.8 (m/s2)  

 Data:

                  R = 39*10-3 m    ,     m = 0.476 kg     ,     I = 10*10-4 kg.m2
% ΔE
RE(J)
KE(J)
PE(J)
W(rad/s)
V(m/s)
Tav(s)
T3(s)
T2(s)
T1(s)
S(m)

98.4
0.022
0.016
2.33
6.67
0.26
3.909
3.933
3.892
3.902
0.5

98.5
0.024
0.017
2.79
6.92
0.27
4.372
4.357
4.402
4.356
0.6

*Data Analysis: 

                                   v1 = (2s1)/t1 = (2*0.5)/3.909 = 0.26 m/s

                                     v2 = (2s2)/t2 = (2*0.6)/4.372 = 0.27 m/s

                                    w1 = v1/r = 0.26/39*10-3 = 6.67 rad/s

                                    w2 = v2/r = 0.27/39*10-3 = 6.92 rad/s

                                  PE1 = mgs1 = (0.476)(9.8)(0.5) = 2.33 J

                                  PE2 = mgs2 = (0.476)(9.8)(0.6) = 2.79 J

                                  KE1 = 1/2mv12 = (1/2)(0.476)(0.26)2 = 0.016 J

                                  KE2 = 1/2mv22 = (1/2)(0.476)(0.27)2 = 0.017 J

                                  RE1 = 1/2Iw12 = (1/2)(10*10-3)(6.67)2 = 0.022 J

                                  RE2 = 1/2Iw22 = (1/2)(10*10-3)(6.92)2 = 0.024 J

                              %Δ E1 =[│PE1-(KE1+RE1)│/PE1 ] *100

                                         = [│2.33-(0.016+0.022) │/2.33]*100 = 98.4 % 

                              % ΔE2 = [│PE2-(KE2+RE2) │/PE2]*100

                                         = [│2.79-(0.017+0.024) │/2.79]*100 = 98.5 % 
*Conclusion:

                             In this experiment we test the conservation of energy in 

                                     a system and we found that :

                             %Δ E1 = 98.4 %          and         % ΔE2 = 98.5 % 

*Source of Error:

1) The friction.

2) When we measured the distance by the ruler.  
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