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Conservation of energy:    mgh = mv2/2 + Iω2/2

Need to find v, I, and ω  in order to determine m

Kinematic equations:  h = at2/2     (h = 1.5 m, t = 2 s)

          a = 2h/t2 = 0.75 m/s2 , v = at = 1.5 m/s

    ω = v/R = 1.5/0.4 = 3.75 rad/s , α = a/R = 1.875 rad/s2

Dynamics equation: τ = TR = Iα gives I = (TR)/α

                                     I = (20*0.4)/1.875 = 4.27 kg-m2

Now have numerical values for v, I, and ω, so can get m

                                              m = Iω2/(2gh - v2) = 2.2 kg

 T = 20 N


