Newton's Laws of Motion — 2021 AS

1.

June/2021/Paper_9709/41/No.2

Two particles A and B have masses mkg and 0.1 kg respectively, whe Ql. The particles are

attached to the ends of a light inextensible string. The string passe xed smooth pulley and
the particles hang vertically below it. Both particles are at a height above horizontal ground
(see diagram). The system is released from rest, and while bot s are in motion the tension in

the string is 1.5 N. Particle B does not reach the pulley.
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(b) Find the speed at which A re e ground. [2]
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2. June/2021/Paper_9709/42/No.3

A ring of mass 0.3 kg is threaded on a horizontal rough rod. The coeflicient of friction between the
ring and the rod is 0.8. A force of magnitude 8 N acts on the ring. This force acts at an angle of 10°
above the horizontal in the vertical plane containing the rod.

Find the time taken for the ring to move, from rest, 0.6 m along the rod. 6]




3. June/2021/Paper_9709/42/No.4

A particle of mass 12 kg is stationary on a rough plane inclined at an angle of 25° to the horizontal. A
pulling force of magnitude PN acts at an angle of 8° above a line of greatest slope of the plane. This
force is used to keep the particle in equilibrium. The coefficient of friction between the particle and
the plane is 0.3.

Find the greatest possible value of P. [6]




4.

June/2021/Paper_9709/43/No.7

A particle P of mass 0.3 kg rests on a rough plane inclined at an angle 8 to the horizontal. where

sin @ = 27—5 A horizontal force of magnitude 4 N, acting in the vertical plane containing a line of

greatest slope of the plane, is applied to P (see diagram). The particle is on the point of sliding up the
plane.

(a) Show that the coeflicient of friction between the particle and the plane is %. (4]
L /
The force acting horizontally is replaced by a force of magnit acting up the plane parallel to a

line of greatest slope.

(b) Find the acceleration of P. 0 [3]

(¢) Starting with P at rest, @( N parallel to the plane acts for 3 seconds and is then removed.

Find the total dis
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lled until P comes to instantaneous rest. [3]




5. March/2021/Paper_9709/42/No.3

A particle O of mass 0.2 kg is held in equilibrium by two light inextensible strings PQ and QR. P is
a fixed point on a vertical wall and R is a fixed point on a horizontal floor. The angles which strings
PQ and QR make with the horizontal are 60° and 30° respectively (see dia@).

Find the tensions in the two strings. i @
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6.

March/2021/Paper_9709/42/No.5

A block of mass 5 kg is being pulled along a rough horizontal floor by a force of magnitude X N acting
at 30° above the horizontal (see diagram). The block starts from rest and travels 2 m in the first 5 s of
its motion.

(a) Find the acceleration of the block. [2]
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(b) Given that the coeflicient of friction between the block e flooris 0.4, find X. [4]
The block is now placed on a part of th where the coefficient of friction between the block and
the floor has a different value. The f X is changed to 25, and the block is now in limiting
equilibrium.

(c) Find the value of t

Qi&f friction between the block and this part of the floor. [3]
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