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1 Because of telescopic action, the end of
the industrial robotic arm extends along the
path of the limacon r = (1+0.5c0s0) m. At
the instant 6 = w/4, the arm has an angular
rotation © = 0.6 rad/s, which is increasing
at 0 = 0.25 rad/s2. Determine the radial and
transverse components of the velocity and
acceleration of the abject A held in its grip
at this instant.
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r=1+0.5cos(n/4)=1.3536 m
7 =-0.5(0.6)sin(n/4) =-0.2121m/s
i =-0.5(0.6" cos(n/ 4) +0.25sin(n/ 4)) = —0.2157 m/s?
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a, =—0.703 m/s* a, = 0.084 m/s’




2 The 10 kg suitcase slides down the curved
ramp for which the coefficient of kinetic
friction is p,=0.2. If at the instant it reaches
point A it has a speed of 1 m/s, determine

the normal force on the suitcase and the
rate of increase of its speed.
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3 Block B of the mechanism is confined to move
within the slot member CD. If AB is rotating at a
constant rate of w,z=3 rad/s, determine the

angular velocity and angular acceleration of
member CD at the instant shown.
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4 In an automobile transmission the planet
pinions A and B rotate on shafts that are
mounted on the planet pinion carrier CD. As
shown. CD is attached to a shaft at E which
aligned with the center of the fixed sun gear S.
The shaft is not attached to the sun gear. If CD

is rotating at wcp = 8 rad/s, determine the
angular velocity of the ring gear R.
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5 The ends of the bar AB are confined to
/ move along the path shown. At a given
dm 4 instant, A has a velocity of 8 m/s and an

"/ acceleration of 3 m/s?. Determine the

angular velocity and angular acceleration
of AB at this instant.

@) |via=8m/s
2
ay=3m/s

s o

A5 ludaiinTuanuda uazaN3I28990 A LadaIn1InIANNTUTINY

ULAEANNLTNTINNVDITUT I AB Lo nTuau AB iwinquianis
& A [ et & & wn Al & o o ¢
LAzNTIUANNSINGG A uuiaguianis WFITMIanuTIFRRN I
=3 =) 1 =) v o °’ v dQ/ [ 1 dl 1 Q‘p dlq/

anuTmIaanuIuduld (§niudet Siot lilteatenszniteung
AT uaztuitliianans 39ldlEi5n1984 rotating axis ludaiiuun
284 Slot lﬁmLﬁauaﬂﬁﬂmdﬂm,ﬂﬁauﬁmaoﬁ;@ B)

m@mm%m%mmm%umu AB lag 13330 NS NANT

Vg =V, Vg

asaniienlainswdn 2 67 59
2R X | 8 X e L

S atUarrat MR T R GI L T S Rt
neany - (//Slot l 1 4B neLaaseIn

30°~a 730°

1 6 3; 1 a & d'
mﬂgﬂwmwnm@aim 3 maﬂmﬂugﬂmumayu
ALY AT

Vg =Vy =V, =8mls

mwm%u%wﬁwaa%umu AB $131N

_VBia

mAB—_:§=2rad/sCW Ans
AB 4

W1AWTLTINNVBITUEIU AB LasiduuansnIuaaivine uazfians
AT LA AITh




dB =d,+ (aB/A)n + (dB/A)t

(aB)n + (ZiB)t =a,+ (aB/A)n + (EiB/A)t
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