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5/15 The belt-driven pulley and attached disk are rotating with increasing
angular velocity. At a certain instant the speed v of the belt is 1.5 m/s, and the
total acceleration of point A is 75 m/s?. For this instant determine (a) the
angular acceleration o of the pulley and disk, (b) the total acceleration of

point B, and (c) the acceleration of point C on the belt. [Engineering Mechanics
Dynamics 5" edition, Meriam & Kraige, prob.5/15]
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NNTMANLTINTG B

[a, = ar] a, =300(0.15/2) = 22.5 m/s
la, = | a, = 20%(0.15/2) = 60 m/s’

[azq/a,f +afJ a, =22.5% +30% =37.5m/s’ Ans

a 1 dl
NINTUWIANULINNA C

90 C Lfluag@uumﬂwm%omﬁauﬁmeﬁauﬁ é’ofummﬁﬁoaéluﬁamo
PoIMTAA UYL AnuLTsidasdarituanusslwu AR a, '?'ifg@
B iwizfanuissluumduian 2 ﬁ;@uumﬂwm"l,ajwhﬁ'mﬁa e
Tlasvnlsanuizang 2 q@ﬁ?uvl,ajwhﬁ'u RUNIUITHE DU WIS e
m@lwaf:

8 = (a), = 22.5m/s’ Ans




Dynamics/ Chapter s Kinematics of Rigid bodies 8/15

5/23 The design characteristics of a gear-reduction unit are under review.
Gear B is rotating clockwise with a speed of 300 rev/min when a torque is
applied to gear A at time t = 2 s to give gear A a counterclockwise
acceleration o which varies with the time for a duration of 4 seconds as

shown. Determine the speed Ng of gear B whent =6 s. [Engineering Mechanics
Dynamics 5" edition, Meriam & Kraige, prob.5/23]
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5/3 Absolute Motion
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SP.5/4 A wheel of radius r rolls on a flat surface without slipping. Determine
the angular motion of the wheel in terms of the linear motion of its center O.
Also determine the acceleration of a point on the rim of the wheel as the point

come into contact with the surface on which the wheel rolls. [Engineering

Mechanics Dynamics 5" edition, Meriam & Kraige, sample prob.5/4]
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5/40 The cable from drum A turns the double wheel B, which rolls on its hubs
without slipping. Determine the angular velocity  and angular acceleration o
of drum C for the instant when the angular velocity and angular acceleration of

A are 4 rad/s and 3 rad/s?, respectively, both in the counterclockwise direction.

[Engineering Mechanics Dynamics 5" edition, Meriam & Kraige, prob.5/40]
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5/53 The Geneva wheel is a mechanism for producing intermittent rotation.
Pin P in the integral unit of wheel A and locking plate B engages the radial
slots in wheel C thus turning wheel C one-fourth of a revolution for each
revolution of the pin. At the engagement position shown, 6 = 45°, For a
constant clockwise angular velocity m, = 2 rad/s of wheel A, determine the
corresponding counterclockwise angular velocity o, of wheel C for 6 = 20°.
(Note that the motion during engagement is governed by the geometry of

triangle O,0,P with changing 6.) [Engineering Mechanics Dynamics 5™ edition, Meriam &
Kraige, prob.5/53]
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0,P =82.7222

INNNHVAI sine 200  82.7222
J2sinp  sin20°

sinB=0.5847 —* [=235.7829°
unuen 0, B, 6 luauns (1)
(2) cos(20°+35.7829°) = B|V2 cos 35.7829° — cos(20° +35.7829") |

B=0wm,=19227 rad/s
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