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ES204 Examination | Problem 1 Dec. 18, 1998

1.1) The rod OA shown in the figure is rotating in the x-y plane such that at any instant q =t
rad., where t is time measured in seconds. At the same time, Collar B is diding outward
aong OA so that r = 110t mm. (Again t is time measured in seconds). Determine the
magnitude of the collar velocity whent=1s.

(@ 110 mm/s  (b) 155 mm/s (c) 220 mm/s (d) 12,100 mm/s (e) none of these

1.2) The disk shown below has a radius of 0.5 ft and the rope is being pulled with avelocity of 2
ft/s. Determine the magnitude of the angular velocity of the disk.

p 2ft/s

1.3) Anrigid body isrotating at 3 rad/s clockwise. Express the angular velocity as avector in

termsof it's i, | and k components.
L
N



1.4) A rectangular plate swings from arms of equal length as shown below. Determine the angular
velocity of the plate.

.G

a = 1lradlss 7 y
= q q
w = 2 rad/s i ﬁ

1.5) A baseball isthrown as shown below. Neglecting air resistance, what is the radius of
curvature of the path immediately after the ball is released?

10 m/s

20°
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A 120 pound ski jumper begins from rest at point A. a) Ignoring friction and wind resistance,
determine her speed as she passes through point B at the takeoff position. b) Determine the
normal force, N, exerted by the snow on her skis, just as she reaches point B. c¢) Determine the
maximum height. H. she will reach.

ROO FT
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For the system shown the mass of A ism, and the
mass of B is mg and the applied forceis P. Assume

the friction between all surfacesis negligible. Derive
the equations necessary to solve for the tension in the
cable and the accelerations of the two blocks but DO
NOT SOLVE THESE EQUATIONS. Your find
answer should be alist of unknowns and alist of
eguation numbers that could be used to solve for the
unknowns.

Unknowns | Equation Number




