HW 4 Solutions

1.9)

X/ <0.5rad
1.10)

f(O)1,,=sin(§) +(0 - §)cos(%)

f(0)], s~ sin(3) +(0 - 3)cos(%)
1.11)

f(0) |902%z COS(%) — (0 —%)Sm(%)

f(0) |9 R COS(%”) + (9 _ZTﬂ)sin(zTﬂ)
1.12)

f(h) |h =25~ \/E‘F;

° 2/25(h - 25)

1.13)

f(r)], s~ 25+10(r —5)

f ()|, 1o~ 100 + 20(r —10)
1.14)

f(h) |ho=16z 4+1(h-16)
1.15)

0.06
f(p)=—=0p

900



2)

3)

4)

[m+i2j5('+b>'<+kx3 -
R R
M X + bX + (3kx2 ) x = +2kx?

_ _3 [ mg cos(6)
Xo - Xss - k

3,0, +k@,-6,) =1
3,0, +b0? +k(0,-6,)° =0

ml?@ +bl20 cos? (0) + kl? sin(8) cos(8) = mgl cos(6)
Linearized about 6=0:

ml?6 +bl20 +kI*6 = mgl



Gears

Ball on the Beam
(J +mx? )6‘ = 7 + mgx cos(6)

mX = mg sin(é)

Two Masses (V.. is the position of the bottom mass — positive to the right)

mZXout + bxout + k2Xout = byout
ml yout + byout + kl yout = bX + klxin

out



