Elementary Dynamics Example #21: (Work & Energy)

Given: W

box

smooth (no friction)

Find: @ the angle where the box begins to leave the surface

=W =5 (Ib), R=2(ft), v, =4 (ft/s), surface is

Solution: using work & energy and Newton’s law

Newton’s Law:

/> F,=Wcos(d)— N = (V@V)(%)

At the point where the box leaves the surface, N =0 and =6 , so

Free body diagram

W cos(d) =(%)(%k)| = |V =gRcos(d) W8/
Work & Energy: (applied to the box) )/

K, +Uy, =Ky with |U,,,=(U,.,), =W (R -Rcos(d)) =V, -V, >
Substituting into the work and energy equation: /g,\

(3 (R Reos() 3%

= |cos(d) = 3R(;’3+R) 0.749482

=

= %) +R - Rcos(d) = (Zi) gReos(@)=1Rcos(d) = 3Rcos(d)= (2—%) +R

0 ~ 41.5 (deg)
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