Newton's Laws of Motion — 2021 Nov AS
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A particle of mass 12 kg is stationary on a rough plane inclined at an angle of 25° to the horizontal.
A force of magnitude P N acting parallel to a line of greatest slope of the plane is used to prevent the
particle sliding down the plane. The coefficient of friction between the particle and the plane is 0.35.

(a) Draw a sketch showing the forces acting on the particle. [1]

(b) Find the least possible value of P.
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Two particles A and B of masses 2kg and 3 kg respectively are connected by a light inextensible
string. Particle B is on a smooth fixed plane which is at an angle of 18° to horizontal ground. The
string passes over a fixed smooth pulley at the top of the plane. Particle A hangs vertically below the
pulley and is 0.45 m above the ground (see diagram). The system is released from rest with the string
taut. When A reaches the ground, the string breaks.

does not reach the pulley. [8]

Find the total distance travelled by B before coming to instantaneous rest@u may assume that B
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The diagram shows a particle of mass 5 kg on a rough horizontal table, and two light inextensible

strings attached to it passing over smooth pulleys fixed at the edges of the table. Particles of masses

4kg and 6 kg hang freely at the ends of the strings. The particle of mass 6 kg is 0.5 m above the

ground. The system is in limiting equilibrium. 0

(a) Show that the coefficient of friction between the 5 kg particle a Qle 1s 0.4. 2]
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(b) Find the acéelerat

by a particle of mass 8 kg and the system is released from rest.

the 4 kg particle and the tensions in the strings. [5]



(¢) In the subsequent motion the 8 kg particle hits the ground éﬂ

t rebound.
Find the time that elapses after the 8 kg particle hi und before the other two particles
come to instantaneous rest. (You may assume this o fore either particle reaches a pulley.)

[5]




