Elementary Dynamics Example #16: (Newton’s Laws, Normal & Tangential Components)

Given: W, =W =5(lb), R=2 (ft), v, =4 (ft/s)

surface is smooth (no friction)

Find: @ the angle where the box begins to leave

the surface Free body diagram

Solution: wW| 8/
W
/> F,=Wcos(@)-N = (V@V)(%) /
€t
N Y F =Wsin() = (L) N >
Using the second equation, /g,\

ﬂ—ﬂd—e:%dvzgsin(e) = jvdv:IgRsin(e)dH = |4v? =—gRcos(6) + D

Initial condition: @ =0, v=v, =4 (ft/s) = |D

14% + gRcos(0) =8+ 2g

= ||v* =2(8+2g—-2gcos(d))|| (R=2(ft))

When the box begins to leave the surface, N =0:

>'F, =W cos(d) - N =W cos(d) = (V@V)(V—F;) g (V@V) %) - (%)(8+ 29 — 29 cos(é))
2

= |(3W)cos(d) = (% )(8+2g)| = é:cos‘l[

g j _ 41.454 ~ 41.5 (deg)
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