Problem 1

The robotic arm shown below has a fixed orange base at A and fixed
length members AB and BC. Motors at A and B allow for rotational
motion at the joints. Based on the angular velocities and accelerations
shown at each joint, determine the velocity and the acceleration of the

end effector at C. @A ) Q o
v 6 P Sn.é s
A 3 ft B ~ e
(@) O e

5 rad/s 3 rad/s

2 2 rad/s’ \ @
.2 rad/s? 7 ft
b Jc B

@ B-’- 3~l’aé(>

Xc_, (Jf} = 5 C°5L69‘\ e 1@9LGB\ @ Q= - Ledig

-39

i

yc (ﬁ ’gﬁ\“(@fﬂ + Ls:a(@g\

%, 1) = e (@)B, -2 len)e,
B = 2(8) 0y 4 2el8)) 0,

X B = Do) [5) L 2 (3) = 3,
Jel) = Bes[)(9) £ Lcos (3013) = 20,208,

N, = L/ﬁ,zol} Jg)rg

8.3 Page 1



%cu\ - _BSM(%Q.QI\ AZS‘“‘LQGYQB
y(‘(\'\ = 6@5(9;\\ .e);\ %7_0:5[6\3\ ég

J'%L(’\‘Sz "‘(5005(9;\§'@: _35'V\(eﬁ\é‘%
el B - 1858,

Q/Q(ﬂ = —3%[9&6; + Hews( o) 6‘\

1808, *Lew ()8,

YW = bes [)B) * s (0)(.2)
- Loy (’30') (3?  Llsml ’50‘)(-73 = - B9,

g&(ﬂ = -SsalQ) (“5% + SQ,,S(Q“\ L'L\
- L[ 30 (3) * 2w [(W)(-L) = LM

o L9850, L e |

8.3 Page 2



