d, Thickness

Density, p
Mass, m
Moment of Inertia, |

I=m(rj+rsz)/2 : mzdpn(rj—rsz) :>I=dp7r(rvf—rsz)(r5+rsz)/2

p=19.1 g/cm” x (IOOcm/m)3 X 1kg/1000g =19,100 kg/m”
Letr, =05 m,r, =0.1m,d=0.1 m. Then

I=m(0.1m)(19,100kg/m’)(0.24m")(0.26m") /2 = 18721 kg-m’



d, Thickness

Force due to rocket

0 Angular Position

Density, p
Mass, m
Moment of Inertia, |

Let . =1000 N and let the coefficient of friction between spindle and wheel be
k, =50 N-s.

2

=1 ?(O(t)) =—F, X1, + F, Xr, <~ Torque = Moment of Inertia X Angular Acceleration
o d’ d
(18721 kg m )F(G(t))= —~(1000N)(0.5m)~— (50 N -s)(0.1m)—(6(¢))



d, Thickness

Density, p
Mass, m
Moment of Inertia, |

187.210”(¢)+56’(¢)=—-500u(t)
187.21[526)(5)— s6(0)— (d—G(t)) }r 5[ s0(s)-6(0) |=-500/s

Let 6(0)=0 and let (%O(t)) =0. Then
=0

187.215’0(s)+ 550 (s)=—-500/ s

500/ s 500 1 3745 1403 1403
@(S):— 2 - - ) — —4. 71 > — +
187.21s* +5s  187.21 s*(s+0.0267) s s s+0.0267




d, Thickness

Density, p
Mass, m
Moment of Inertia, I

3745 1403 1403
@(s)=—2.671[ 725— 03, 0
) ) s+0.0267 |
1 1 1
O(s)=100 ——2+37.46(—— )
S s §s+0.0267 )

0(t)= 100[—ramp(t) +37.46(1— """ )}u(t) radians
0’ (t)=100(~1+¢""" Ju(t) rad/s



