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Problem

Determine the steady-state angle a if the constant force P is applied to the cart of mass M. The

pendulum bob has mass m and the rigid bar of length L has negligible mass. Ignore all friction.

Evaluate your expression for P = 0.
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Step-by-step solution

Step1of5

Draw the free body diagram of the system.
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Step2of5

Consider the equilibrium of forces acting on the bob in x-direction using free body diagram.

2 F=0

Tsing +mgsinf = ma,

Here, Tis the tension in the rod, mis the mass of the bob, g is the acceleration due to gravity,

a, is the acceleration of the bob, @is the angle made with the horizontal axis, «is the angle

made with the vertical axis.

Consider the equilibrium of forces acting on the bob in y-direction using free body diagram.

2.F =0

Tcosa—mgcost =10
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Step 3 of5

Consider the equilibrium of forces acting on the entire system in x-direction using free body

diagram.
Y F. =ma,
P+(M+m)gsinf=(m+M)a,
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ST (me M)

Here, M is the mass of the cart, pis the force acting on the cart.
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Substitute

T'sing +mgsint = ma,
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}for a, in equation (1).
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Step4of5

Calculate the angle « made by the bar with the vertical using the equation (2).
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Therefore, the angle made by the bar with the vertical is
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Dcnsa—gmsﬂ =)

tan ' P .
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Step50f5

Calculate the angle &« when P ={).

P
geos@(m+ M)

tana =

Substitute () for P.

a =tan' 0
geos@(m+ M)

a =0°

Therefore, the angle made by the bar with the vertical when p =) is
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Chapter 3, Problem 2P

The 50-kg crate is
stationary when the force
P is applied. Determine
the resulting acceleration
of the crate if (a) P = 0,

(b)...

See solution
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For this problem:
Chapter 3, Problem 10P
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Chapter 3, Problem 100P <— (.81

The 2-kg collar is at rest
in position A when the
constant force P is
applied as shown.
Determine the speed of
the collar as it...

See solution
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