Elementary Dynamics Example #17: (Newton’s Laws, Radial & Transverse Components)

Given: W =250 (Ib) (man and bucket)

r =30 (ft), 7 =2 (ft/s) (constant)

0 =40 (deg), 0 =10 (deg/s) (constant)
Find: F the force applied to the bucket at B

Solution:

Kinematics:

a, :(F—r@z)gr +(r9+2f9) €,
= _30(%)2 e + 2(2)(11076[) €y

= |la, =-0.91385¢, +0.69813 ¢,

Kinetics:
/! ZF =F —Wsin(0) = (%)ar Free body diagram
W o |V
= |F, =Wsin(0)+(%)a, ~153.60 ~154 (Ib) e N e,
'\ZFng—Wcos(H):(%)aa //;\
e fo
= |F, =W cos(0)+(%¥)a, ~196.93~197 (Ib) r
Note:

|F| =+ F’ +F; ~249.75~250 (Ib)| (acceleration is small)
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