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WORKED SOLUTIONS

ENSTZ2.5: STATIC FRICTION

Question

The crate shown below has a mass of 50kg and the coefficient of static friction between the
crate and the plane is ps = 0.25. g=9i81ms*

(a) Calculate the minimum force P required to stop the crate from sliding down the plane.

(b) Calculate the minimum force P required to push the crate up the plane.
(Hibbeler, R.C, 2010, Engineering Mechanics: Statics , Pearson)
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Qe,s@\v\}\g fores pacallel to pane W7 2 F = O

Peos 30 + Fg = mgsin20= O
Peoos 30 "'J""\\ - 50(A4-81) 50 20=0
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Resolving  Aores  perperditilac to plare. RZF, =0

N — Psin20 = macos T = © , and substitvting for N aboke

005081 _ 05FP — 48 =0
025 = P= 4o l\}/

Worked Solution (b)

Free 6od_j D\‘a@ Cafvv

" NOTE. ¢

fl/,// Frickon qorees Fe must ace
4/,[!/ \ dowry the pane. to resist

e crate, being  Pushed. up the plane .
_5_9 NWBCO& 30
N

" R

L /r’;'ﬁ_sfngo

FQQSO\V(r\S Koftes ?qml-LeL to ?la\ne,yi\:u: O

Peos 20 -F ~mgsiv 2o =0
Pcos 30 - sl ~ 50(ae)sin%o =0

OBTP = WM525
OBTP -025N -W505 =0 = N= ¢
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N - Psin 30 -mgees 30 =0 and. substituting for N abeve
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