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The Classic Force on an Incline Problem

N PA XY A\
Diagram
Scenario v=0 | v = constant | a = constant
m =100 kg
6 = 30" inclined from the horizontal
Gi = 0.
vens _ Js =030 e = 0.20
#s = Static coefficient of = Kinetic coefficient of friction (moving) [0, 1)
friction (not moving) (0,1] Hie = e
Unknowns Fp = N Uk = ‘ a=___ m/sz
Observations g=98"/,
| ZFy=FN—ng=0 ZFx=ng—ka=o Zszng—kazFa
Equations Sincev =0 Since v = constant : Since a = constant :
ng<Ffs ngzka Fa=ng_ka
Fy=mg Fg, = Fy, Fo=ma
Fy=F, Fy = Fgsin(6) F, = Fgsin(8) = mgsin(6)
’ =mgsin(0) | Fy, = mFy = pmg cos(0)
Sol Fy = Fcos(8) = mg cos(6) B fi
ove Fy <Ff. max Fri = tcFg, Fo=Fg, —Fp,
—F o s : = w,mg cos() ma
ng _Fg ;5;“(_9) mg sméﬁ) mg sin(0) = p,mg cos(8) | = mgsin(0) — p,mg cos(6)
s = #sFn = psmg cos(6) . = tan(0) a = g [sin(6) — u cos(6)]
F, = (100)(9.8) sin(30)
=490 N a ]
Substitute Ff. max . = tan(30°) = 0.577 = (9.8)[sin(30")
= (0.30)(100)(9.8) cos(30°) —(0.20) cos(307)] =3.2™/ ,
=509 N
Box & Check Fe =490 N px = 0.577 a=32 m/sz
Your Answer 490N < 509N v 0.577 < 1.0 v
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