HW 1 Answers for Selected Problems

1)

1.11 w 60

= 3000@m _ 374 16, Period P =27 = 2 = sec.
50 [ 3000 50

1.14 x = 0.005sin(6t), x = 0.005(6) cos(6t) = 0.03 cos(6t). Velocity amplitude is 0.03%.
¥ = —6(0.03)sin(6t) = —0.18sin(6t). Acceleration amplitude is 0.18 = Displacement,
velocity and acceleration all have the same frequency.

115 f = 0.2x

2) ¢(t) = ge‘“ +2t -2
3d) Oinar = —° Note: you can solve for this analytically or graphically

Supplemental Problem Set 1:
112w = 5222, Period P =2 =% = 1.257s. Frequency f =~ =— = 0.796 Hz.
S w 5 P 21

40(5280)
3600

58.6667

1.13 Speed = = 58. 6667f Frequency = = 1.9556 times per second.

4a) y(t) = g<1 — e_Wbt)

4b) y(t) = Ae % + —=sin(12t — tan™1(6)) = —( ~2t — cos(12t) + %sin(th))

\/_

4¢) x(t) :%e‘lot +%t -1

50
To be worked by 8/26:
_Zvoyi\[m 2
. — — = gL
3.5 (Uo Sin Q)tH, ty = 29 g 170y = Vp COS 0, Vo = tan 6

" R
38mx= —
RaR;

M —mg

3.9 mL?¢ — mgLsin(¢) = 0

3.12
a) the mass my will lift m,, if 2m, — m, sin(8) > 0
b) the mass m,will lift m, if 1 — (ug4 cos(8) + sin(8)) > 0

3130 = —L—— = 40322
S

1
me+2my,+2-%
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319 Loy =Ty — 2+ T8 = 1y — 2 (my — my)

3.28 This problem ignores the wheel inertia. (2m, + m; + my)V = (2m, + m; + my,)g sin(10°)
3.31 (mR? + D = Rfcos(¢)

23.544ugcos(8
3.39 an = ‘}g—iﬂs()

— g sin(0)
Supplemental Set 2:

o2 m_ .. _ 1 m
3.10)(3 = —gg = —6.54S—Z,XA = gg = 3275—2

(mp+me) Ig mp+m
C C

gwhereme=—+I—C+T

311 m I)A = FA -
€ R: ~ 4RZ

3201, = I, + I + mR?
3.29 (m1 +m, + %) X = mygsin(f) — mygsin(p)

334 ag, = gsin(8) — pqg cos(6)



