M1 – Statics of a Particle Questions
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Figure 4


A particle of weight 120 N is placed on a fixed rough plane which is inclined at an angle  to the horizontal, where tan  = .


The coefficient of friction between the particle and the plane is .

The particle is held at rest in equilibrium by a horizontal force of magnitude 30 N, which acts in the vertical plane containing the line of greatest slope of the plane through the particle, as shown in Figure 2.

(a) 	Show that the normal reaction between the particle and the plane has magnitude 114 N.
(4)
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Figure 3

The horizontal force is removed and replaced by a force of magnitude P newtons acting up the slope along the line of greatest slope of the plane through the particle, as shown in Figure 3. The particle remains in equilibrium.

(b) 	Find the greatest possible value of P.
(8)
(c) 	Find the magnitude and direction of the frictional force acting on the particle when P = 30.
(3)











































May 2010
7.	
[image: ]

Figure 2


A particle of mass 0.4 kg is held at rest on a fixed rough plane by a horizontal force of magnitude P newtons. The force acts in the vertical plane containing the line of greatest slope of the inclined plane which passes through the particle. The plane is inclined to the horizontal at an angle α, where tan α = , as shown in Figure 2.


The coefficient of friction between the particle and the plane is .

Given that the particle is on the point of sliding up the plane, find

(a) 	the magnitude of the normal reaction between the particle and the plane,
(5)
(b) 	the value of P.
(5)
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Figure 1

A particle of mass m kg is attached at C to two light inextensible strings AC and BC. The other ends of the strings are attached to fixed points A and B on a horizontal ceiling. The particle hangs in equilibrium with AC and BC inclined to the horizontal at 30° and 60° respectively, as shown in Figure 1.

Given that the tension in AC is 20 N, find

(a) 	the tension in BC,
(4)
(b) 	the value of m.
(4)
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Figure 1

A small box of mass 15 kg rests on a rough horizontal plane. The coefficient of friction between the box and the plane is 0.2 . A force of magnitude P newtons is applied to the box at 50° to the horizontal, as shown in Figure 1. The box is on the point of sliding along the plane.

Find the value of P, giving your answer to 2 significant figures.
(9)
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Figure 3

A package of mass 4 kg lies on a rough plane inclined at 30° to the horizontal. The package is held in equilibrium by a force of magnitude 45 N acting at an angle of 50° to the plane, as shown in Figure 3. The force is acting in a vertical plane through a line of greatest slope of the plane. The package is in equilibrium on the point of moving up the plane. The package is modelled as a particle. Find

(a)	the magnitude of the normal reaction of the plane on the package,
(5)
(b)	the coefficient of friction between the plane and the package.
(6)
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Figure 1

A particle of weight / newtons is held in equilibrium on a rough inclined plane by a
horizontal force of magnitude 4 N. The force acts in a vertical plane containing a line of
greatest slope of the inclined plane. The plane is inclined to the horizontal at an angle a,
where tana = %, as shown in Figure 1.

The coefficient of friction between the particle and the plane is %
Given that the particle is on the point of sliding down the plane,

(i) show that the magnitude of the normal reaction between the particle and the plane is
20N,

(ii) find the value of W.
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