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‘ CANKAYA UNIVERSITY - MECHANICAL ENGINEERING DEPARTMENT H
» ME 204 - DYNAMICS - SPRING 2013 ]
HOMEWORK 4 !
» PLANE KINEMATICS OF RIGID BODIES ]

Due Date: 1°' Lecture Hour of Week 11 H

I PROBLEM 5/25 The solid cylinder rotates about its z-axis. At the instant I

L represented, point P on the rim has a velocity whose x- |
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 H
‘ line BC have an angular velocitv? ”
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| |
:o% PROBLEM 5/28 The design characteristics of a gear-reduction unit -
# are under review. Gear B is rotating clockwise with T\
;”*’ a speed of 300 rev/min when a torque is applied to H
,”f’ gear A at time ¢ = 2 & to give gear A a counterclock- H
,”f’ wise acceleration a which varies with time for a du- H
"’f ration of 4 seconds as shown. Determine the speed H
[ Ny of gear B whent = 6 s. 1
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;'f For gearA, Aw=[ o dt, Ny=ZAy
| |
L (K- 600)2% = 222 (4-2), W, = 600+229 = §24 revin 1
| |
; so at tzés) A/8 = -—’é—z—iz 415 rev/m;‘n :
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:.-. PROBLEM 5/53 Anpular ﬂseillatiuq of the slotted Iin.]{ is achieved by
i € CrH , whic g clockwise at the s

H th nk (4, which rotates clock t the steady
ﬂ" opeed NV — 120 rev/min. Detormine an cupreooion for
H theangularvﬂlncitjﬁ of the slotted link in terms of 6.
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3 ‘ ey __/25 sin b

:.-. tan B i 50-125cos®

Ui

| .

” 0:%_’0_’_(_-;_20_0“ = 12.57 rad/s

) s pp=

(450125 ¢os8)I25 BcosO - 125 sinB(125 8 sinb)

i (450 /25 cos 8)*

H ~ J6250cos 9-/56259’

I (450-125 cos 8)

I

- 36250 cosB-15625

I = 5

i P 450125 cos 0 s

: ok wihi (450-125 cos 8)°

: “ ' 45O+ 1253 2450)(125)c0s8

. > _ 56 250cosB-15 625 - _12.57cos0-0.278
:"' So p= 215 125 - 112500058 '237°" ™ "2 1939-cos8 - ~
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PROBLEM 5/56

The Geneva wheel is a mechanism for producing in- J

termittent rotation. Pin P in the integral unit of ]
wheel A and locking plate B engages the radial slots I
in wheel C, thus turning wheel C one-fourth of a rev- I

olution for each revolution of the pin. At the engage- H
ment position shown, # = 45°. For a constant H
clockwise angular veloeity w, = 2 rad/s of wheel A, |
determine the eorresponding counterclockwise angu- I
lar velocity @, 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 ¢.) ]

»5/56 | bz b . b !
m————— s 3/n (/7-0-/9—) Sin (8+.3) d
P SO V2 SinfA=Sin(@ +B) ----—-()

0% " >N\ 2 L ]
bﬁsg/ \\\ v/-ﬁ cosB = (6+7)cos(E48) i
= - g1 6 cos (@+p) . 1

% b=0.2m 0, /3 o8 (@+8)- V2 cosf3 g U
From (a) Jm,ﬁ (Vz-ws6):= .Sm&Casp tan /3 = ;’5”?;_9 U
<@ Bl

For =20° fan ! 03420 =y . ]
/3 = 7z -0.9397 - = fan 0. 7208 = 35,8 U

g for 9= -Zrnd/sl £9.(6) 5zm3 U
im o cos /20°+35'.8°) =5 0.5623 ;‘

. €05 [20° 35.8°) - /2 cos 35.8° -0, 5649

W, = 1,923 rad/s
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I PROBLEM 5/75 Each of the sliding bars A and B engages its respec- !
:.__ E:& rim of the two riveted wheels without slipping I
terming the magnitude of the veloed -
:.._ for the position shown. ’ vy b Pt H
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: 5/75 W = Vi*%g 0.3*0-6_538&4 "
u. 5 ]
U-: 160__ Y TN !
I mm 0.8-0.(538)= 0.262F i
u.. !
i = Pow = 0./6(5.38)=0.862 .
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| The flywheel turns clockwise with a constant speed ]
i PROBLEM 5/84 . , , / -
| of 600 rev/min, and the connecting rod AB slides ]

i through the pivoted collar at C. For the position ]

“ ! = 45° determine the angular velocity w,p of AB H
“ by using the relative-velocity relations. (Suggestion: ]
\‘ Choose a point D on AB coincident with C as a ref- I
%% erence point whose direction of velocity is known.) &
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I <~ 400 mm — > I
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4 0'1_460056—{ 277) _ 12.56 mis
I -/ 0.2 5/7 45° !
I £ 2 =14.64° |
) 085 cos e ]
B: 1‘1
I ]
| ]
i U, , = 12.56 s/ (457 19.64°) ;
A/p '
| = 10.84 m/s |
: W w = zj\/p s
: A8 AP Ap :
c |

0.2¢cos 45°
D= 2 0.560 m
AD: — 64 14.6¢

10.84
W, . = =/9.38 raag, cw |
AB - 0.560 fsec ]
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[ PROBLEM 5/108

Horizontal oscillation of the spring-loaded plunger
E i3 controlled by varying the air pressure in the

horizontal pneumatic eylinder F'. If the plunger has
a velocity of 2 m/s to the right when 8 = 30°, deter-
mine the downward velocity vy, of roller D in the
vertical guide and find the angular velocity w of
ABD for this position.

I 1y, CB=0.Im =AB  2p+ (130-60)=/80

/3:.30‘) 7 =30°
AC= 2(0.1)cos 30° = 0.1732 m

AP |
/. C0s30° 2.31 m/s

we G s idl rad
YT T b

(DWW = 0.2¢0530°(13.33)
= 2.3/ m/s
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I PROBLEM 5/120 The shaft at O drives the arm OA at a clockwise
| gpeed of 80 revimin about the fixed bearing at 0.
\ Use the method of the instantaneous eenter of zero
| 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
i {J with a speed of B0 rev/min.




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 ]
U% slides along the horizontal guide. If the motor turns H
I the flywheel at a constant eounterclockwise speed of |
’T B0 rev/min, determine the acceleration of the blade H
’T‘ for the position where # = 90, and find the corre- H

sponding angular acceleration of the link AR,

I S//53 | C= instan fancous center of 2ero velocily for A8
% _ ocBw

” CJMS’O) o(wo) = 439 am 0 % '-? i & °U

LL ——— 5 === 100 sor28),, 5, rod ]
; M bt T 339 e IS ]

& V

;o% ” % (ﬁ‘} = /00{2”) = 3950 mwmfs* &
: &y= Ly T (2ajg),t (%ass), | ]
. (Rayg),,= 45011, 432)° =923 mn/s* .
A i
: B=tan™' 122 - /2 82" i
LL 435 =% !
I ; - 923 movle” !
, Bp= 3950 mm/s ,’//‘3‘%0
Bﬁj !
U, (%)= 923 fon 12.02 =923 252 = 210 o =U
I = 5 ]
U; AO a -, 49 = a“7 fufsz ch - :U
:ﬂ, aA= 3950+ Y23 cos /2.8.1 P 203w 12.82"% = G890 mm/s*® 2
I or Gq= 4.89 m/s® |
| |
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:‘ The mechanism of Prob. 5/115 is repeated here &
‘\?‘% PROBLEM 5/154 where the flexible band F attached to the sector at H
\‘ E is given a constant velocity of 4 m/s as shown. H
‘ For the instant when BD is perpendicular to OA, ‘
\‘ determine the angular acceleration of BD. &
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I Wx 28 Carz); % From Prob. 5/118 I
i L < m = 75 2 i
i 190 g W, = 12.5 rad/s 1
i 0 125 i
|

I : \ 4.5 %+ %o , ]
I 2 7 |
2 : - (G & U Yo LTS e 2 s
| p:menslons D)n D/BD 2.250 |14.06 m/s J
|

I D n mm _ 2 2 |
| 2,2 =u~/-=z_s- 2 o
1 &= tar % ,zgoo = 53.1° & A}" A J0A 0.125 " Soimfs ‘;"’
% /a ) - e &
I - D, AD&, - = 0. 250(/2.5) 39. | |
\ 4D = 250 mm Yl 4D “ap st ]
: v °°n
- A O Solutron of polygon ;
‘j% \ /// 3/‘/65 (QD//Q) = Il 72'74/5 ;‘
3 Ll (Q ) B
s\ > cidg u
‘ s lag) = 11725 * 3
: : o\ @p),|  %go*140), /5D :
\\ 0-1"3c9° . = .72 4_",}mdcw H
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\\ PROBLEM 5/162 The disk rolls without slipping on the horizontal
\\ gurface, and at the instant represented, the center
\\ {} has the velocity and acceleration shown in the
i figure. For this instant, the particle A has the indi-
f cated speed v and time-rate-of-change of speed .
\‘ both relative to the disk. Determine the absolute
\‘ velocity and aceeleration of particle A.
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L, u =T7m/s?
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& vp=3m/s

) —_

r ap=5m/s?
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[ For The Coardingtey %3 The no-shp

H" 5 %+ [ . —

i Constramiy AWt V= -rW &' @y =-Ta, Se

3 i Q.30

% Qs 5

| X = -

(Bhz): vq
L ©/14):

a

In ﬁred'\mts :

N ~5.30 =16.67rad[s"
i Use the frame Oxy a3 digk-fixed

=-Qo"’ (Q‘XE *'\-)\'QI

= Q¢ +AXC T gx(gxf)-fzh*l\!rel T Qre

jas= 50 mls® Yoo = 2L mls
) W = lok rod[s Q) = - - %ZJ

= =167k vod[s*
0‘ b ’5 _.-'L_" ‘7.} MIS

Sobsttute wrhs B)2) 1 G114) 4 simphi f:
Vg =-34L s

2L = 0.667 mls"1L
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PROBLEM 5/165

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
fixed to the bar and determine the Coriolis acceler-
ation of the slider for the instant represented. In-
terpretl your result.

rel .
= Zubxus = -—-2Uu_l:
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