Answer on Question #54771, Physics Mechanics Kinematics Dynamics
What are the conditions for the mechanical equilibrium of a rigid body?

A ladder is placed against a wall making an angle 6 with the floor. The wall is
frictionless but the coefficients of static and kinetic friction for the floor are us and pk,
respectively.

Obtain an expression for the smallest value of 0 for the ladder to not slip.
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According to the second Newton’s law (see Fig.1)

mg+N,+N,+F, =0 1)



where m is the mass of ladder; g =9.8m/s?is the gravity acceleration; N, is the reaction

force of floor; N, is the reaction force of wall; F., = N, is the force of friction between
ladder and floor.

The projections on the axis

OX: -mg+N,=0 2
OY: N,-F,=0
So,
{ N, =mg -
N, = N,z =mg s
Equality torques relative to point B:
ZMAi:O:mg'%'COSH—NZ'LSiHQZO (4)

where Lis the length of the ladder; ¢ is the angle between the ladder and the floor.
From (3) and (4):

N, =mg s

L :mg-k-cose—mgy -Lsind =
mg-E-cosezNz-Lsina 2 °

cos@/sin@ =2us = cotd = 2, = 6 = arccot (24 )
6, = arccot (24 (5)

Answer: 6, =arccot(2)
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