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CANKAYA UNIVERSITY - MECHANICAL ENGINEERING DEPARTMENT

|

| ME 204 - DYNAMICS - SPRING 2013 ]
3 HOMEWORK 4
| PLANE KINEMATICS OF RIGID BODIES |
< |
: Due Date: 1°' Lecture Hour of Week 11 -
| PROBLEM 5/25 The solid cylinder rotates about its z-axis. At the instant *
represented, point P on the rim has a velocity whose x- H
component is -1.28 m/s, and 6 = 20° Determine the angular =

|

velocity w of line AB on the face of the cylinder. Does the element |
\ line BC have an angular velocitv? a
]
|
|
|
|
|
|
|
|
|
|
|
|
|
|
1
1
|
OH
OH
|
|
OH
OH
|
|
1
OH
|
|
OH
OH
|
|
OH
]
1/12 I

\
]
]
]
]
]
]
]
]
]
]
]
o
]
%
]
]
|
|
|
|
|
|
|
|
|
|
\

|

|
|

|

|
|

|

|
|

|

|
|
|
|
|
|
|

|

00
% )



] PROBLEM 5/28

The design characteristics of a gear-reduction unit

# are under review. Gear B is rotating clockwise with 3
:"' a speed of 300 rev/min when a torque ig applied to &
ﬂ" gear A at time ¢ = 2 & to give gear A a counterclock- H
ﬂ" wise acceleration a which varies with time for a du- H
ﬂ" ration of 4 seconds as shown. Determine the speed H
[ Ny of gear B wheni = 6 s. 1
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PROBLEM 5/53
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Anpular oscillation of the slotted link is achieved by
the crank (24, which rotates clockwise at the steady
opeod YV — 120 revimin. Detormine on cupreooion for

the angular velocity ,El of the slotted link in terms of &.
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PROBLEM 5/56

The Geneva wheel is a mechanism for producing 1n-
termittent 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 rev-
olution for each revolution of the pin. At the engage-
ment position shown, # = 45°. For a constant
clockwise angular velocity w; = 2 rad/s of wheel A,
determine the corresponding counterclockwise angu-
lar velocity w, of wheel C for 8 = 20°. (Note that the
motion during engagement is governed by the geom-
etry of triangle O,0.,P with changing ¢.)




O
i i
[ ]
[ U

Each of the sliding bare A and B engages its respec-
\
:"' PROBLEM 5/75 tive rim of the two riveted wheels without slipping. H

i Determine the magnitude of the veloeity of point P I
|\ for the position shown. H
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PROBLEM 5/84

The flywheel turns clockwise with a constant speed

of 600 rev/min, and the connecting rod AB slides
through the pivoted collar at C. For the position
! = 45° determine the angular velocity w,p of AB
by using the relative-velocity relations. (Suggestion:
Choose a point D on AB coincident with C as a ref-
erence point whose direction of velocity is known.)

=—— 400 mm ——
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! Horizontal oscillation of the spring-loaded plunger |
;f*% PROBLEM 5/108 E i3 controlled by varying the air pressure in the &
’T horizontal pneumatic eylinder /. If the plunger has H
,”f a velocity of 2 m/s to the right when & = 30°, deter- H
H mine the downward velocity vy, of roller D in the H
| vertical guide and find the angular velocity @ of I
H ABD for this position. H
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,\ PROBLEM 5/120 The shaft at O drives the arm OA at a clockwise
| gpeed of 80 revimin about the fixed bearing at (2, |
»\ Use the method of the instantaneous eenter of zero H
“ velocity to determine the rotational speed of gear B ]
“ {gear teeth not shown) if () ring gear I} is fixed ]
%% and (b) ring gear D) rotates counterclockwise about L
)‘ {J with a speed of B0 rev/min. H
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U'. The elements of a power hacksaw are shown in the U
l PROBLEM 5/153 figure. The saw blade is mounted in a frame which !
| slides along the horizontal guide. If the motor turns ]
I the flywheel at a constant eounterclockwise speed of |
H B0 rev/min, determine the acceleration of the blade H
ﬂ' for thf: position where # = 90°, and flind the corre- H
ﬂ'- sponding angular acceleration of the link AR, H
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:"- The mechanism of Prob. 5/115 is repeated here &
ﬂ-. PROBLEM 5/154 where the flexible band F attached to the sector at H
-"- E 1s given a constant velocity of 4 m/s as shown. ‘
’-. For the instant when BD is perpendicular to OA, ‘
:-. determine the angular acceleration of BD. 5
ﬂ" 4 m/s H
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| PROBLEM 5/162 The disk rolls without slipping on the horizontal ]
| gurface, and at the instant represented, the center I
H ) has the velocity and aceeleration shown in the H
I figure. For this instant, the particle A has the indi- I
ﬂ" cated speed u and time-rate-of-change of speed 2, H
ﬂ" both relative to the disk. Determine the absolute H
ﬂ" velocity and aceeleration of particle A H
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:.-. vp=3m/s Pl
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PROBLEM 5/165
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The small cylinder A is sliding on the bent bar with !
speed u relative to the bar as shown. Simultane- »
ously, the bar is rotating with angular velocity w »
about the fixed pivot B. Take the x-y axes to be B
fixed to the bar and determine the Coriolis acceler- E
ation of the slider for the instant represented. In- B
terpret your result. &




