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Figure 1

A rough plane is inclined to the horizontal at an angle α, where  tan α = 
3

4

A small block B of mass 5 kg is held in equilibrium on the plane by a horizontal force of 
magnitude X newtons, as shown in Figure 1.

The force acts in a vertical plane which contains a line of greatest slope of the inclined 
plane.

The block B is modelled as a particle.

The magnitude of the normal reaction of the plane on B is 68.6 N.

Using the model,

(a) (i)	 find the magnitude of the frictional force acting on B,
(3)

(ii) state the direction of the frictional force acting on B.
(1)

The horizontal force of magnitude X newtons is now removed and B moves down 
the plane.

Given that the coefficient of friction between B and the plane is 0.5

(b) find the acceleration of B down the plane.
(6)
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Question 2 continued
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		 [In this question, i and j are horizontal unit vectors.]

A particle P of mass 4 kg is at rest at the point A on a smooth horizontal plane.

At time t = 0, two forces,  F1 = (4i – j) N  and   F2 = (λi + μj) N , where λ and μ are 
constants, are applied to P

Given that P moves in the direction of the vector  (3i + j)

(a) show that

λ – 3μ + 7 = 0
(4)

At time  t = 4 seconds, P passes through the point B.

Given that  λ = 2

(b) find the length of AB.
(5)
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Question 3 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

PMT
PhysicsAndMathsTutor.com

Forces and Newton's Laws of Motion - Year 2 Mechanics PhysicsAndMathsTutor.com



-

-

3. 
FN 

.. 

P (5kg) 28N 
• ► 

Figure 1 

A particle P has mass 5 kg. 

The particle is pulled along a rougli horizontal plane by a horizontal force of 
magnitude 28N. 

The only resistance to motion is a frictional force of magnitude F newtons, as shown 
in Figure 1. 

(a) Find the magnitude of the normal reaction of the plane on P

The particle is accelerating along the plane at 1.4 m s-2 

(b) Find the value of F

The coefficient of friction between P and the plane isµ 

(c) Find the value ofµ, giving your answer to 2 significant figures.
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