i CANKAYA UNIVERSITY - MECHANICAL ENGINEERING DEPARTMENT

ME 204 - DYNAMICS - SPRING 2013
HOMEWORK 5
PLANE KINETICS OF RIGID BODIES

Due Date: 3" Lecture Hour of Week 14

" | PROBLEM 6/29

6= %(1 — cos %t) where t is in seconds. Determine the force at D on the pin (a)

just after the start of the motion with © and t essentially zero and (b) when t=1
s. The crate and the platform have a combined mass of 200 kg with mass center

The parallelogram linkage is used to transfer crates from platform A to platform
B and is hydraulically operated. The oil pressure in the cylinder is programmed
to provide a smooth transition of motion from 8=0 to 6= 6¢=mr/3 rad given by

at G. The mass of each link is small and may be neglected.
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I PROBLEM 6/31

The two wheels of the vehicle are connected by a 20-kg link AB with center of
mass at G. The link is pinned to the wheel at B, and the pin at A fits into a
smooth horizontal slot in the link. If the vehicle has a constant speed of 4
m/s, determine the magnitude of the force supported by the pin at B for the
position 6=30°.

0.9m a-0= &/o":rw'

‘ g 20(4.%1) ~0.6m =04(6.67)%12758

m/.sz
ma&, =20(17,78)= 35¢ N
188, + 20(7.8/)1.0) = 356 cos 30°(1.0)
By=62./ N

8, = 356 5/n30°= 1778 N

B=Y(177.8)+ (62.1)* = 188.3 N/



e e
% o % %

o

B T R e e

°n°
|

PROBLEM 6/49

The solid homogeneous cylinder has a mass of 150 kg and is free to rotate

about the horizontal axis O-O. If the cylinder, initially at rest, is acted upon by

the 400-N force shown, calculate the horizontal component R of the force )

supported by each of the two symmetrically placed bearings when the 400-N J

force is first applied. Pl
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PROBLEM 6/53

the horizontal force R exerted by the shaft on the hub.

The bar A of mass m is formed into a 90° circular arc of radius r and is
attached to the hub by the light rods. The curved bar oscillates about the
vertical axis under the action of a torsional spring B. At the instant under
consideration, the angular velocity is w and the angular acceleration is a.
Write expressions for the moment M exerted by the spring on the hub and
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| Member AB is rotating about joint A with a counter- |
}»% PROBLEM 6/94 clockwise angular velocity of 2 rad/s, and this rate is -
i increasing at 4 rad/s*. Determine the moment M ex- 1
I erted by arm AB on arm BC if joint B is held in a |
4 locked condition. The mass of arm BC is 4 kg, and .
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i the arm may be treated as a uniform slender rod. i
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PROBLEM 6/104

The uniform slender bar of mass m and length L
with small end rollers is released from rest in the
position shown with the lower roller in contact
with the horizontal plane. Determine the normal
force N under the lower roller and the angular ac-
celeration a of the bar immediately after release.
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%% PROBLEM 6/139 The 8-kg crank OA, with mass center at G and radius of gyration about O of <
\‘ 0.22 m, is connected to the 12-kg uniform slender bar AB. The linkage is H
\‘ released from rest in the position shown, compute the velocity v of the end B H
\\ as OA swings through the vertical. H
B: 1‘1
I ]
I ]
| !
I ]
| ]
I ]
I ]
I ]
I !
I ]
I ]
I !
I !
I !
I !
I !
I l
| l
| l
| l
| l
| l
| l
| l
I 0 |
|

: 1_{_6 Es E },'zo,lim oo
I ‘ PR — logm T OEm ]
| A T % ]

'

J

l e 2 _ 2,V z_ 2 o‘
i ar= FZa" = £00.22)°8(25) = r.21v J

\ !
‘g‘% { =] \\\ g v H
I e o e S A |

I OA; AV, =-rgh, = ~8(9.81)(0.18 )=-14.13 J i

I ﬂ
i AB' AV =-mgh,= -/72(9.¢s)(0.2)= - 23.59 J ¥
5 R 2z A
3‘ =2 s L2 Vt = X H
\?‘o Ar - 'imu- 2 ) 6 V oﬂ
[ For system, C=AT+aY I
it 2 I
; o= L2ivirer -/4.,3-23.59 ;
) [

0 vE 2z mfs s
‘\g‘% Uz 2.29m/s H
s’r ]
Il J
| )
| |
; 7/10 Il
) i
\L’o":o:o:o:o:o:o:o:o: e e e e e ey :%oﬂo



R R
I ]
| |
[ |
% The position of the horizontal platform of mass mg is controlled by the ‘
l PROBLEM 5/147 . . - |
i parallel slender links of masses m and 2m. Determine the initial angular H
\‘ acceleration a of the links as they start from their supported position shown H
E’f’ under the action of a force P applied normal to AB at its end. H
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i PROBLEM 6/187

The system is initially rotating freely with angular velocity w,=10 rad/s when
the inner rod A is centered lengthwise within the hollow cylinder B as shown
in the figure. Determine the angular velocity of the system (a) if the inner rod
A has moved so that a length b/2 is protruding from the cylinder, (b) just
before the rod leaves the cylinder, (c) just after the rod leaves the cylinder.
Neglect the moment of inertia of the vertical support shafts and friction in
the two bearings. Both bodies are constructed of the same uniform material.
Use the values b=400 mm and r=20 mm, and refer to the results of Problem
B737 as needed.
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PROBLEM 6/188

The homogeneous sphere of mass m and radius r is
projected along the incline of angle # with an initial
speed vy and no angular velocity (g = 0). If the co-
efficient of kinetic friction is u;, determine the time
duration ¢ of the period of slipping. In addition,
state the velocity v of the mass center GG and the an-
gular velocity w at the end of the period of slipping.
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