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1 One end of a light elastic string of natural length 1.6 m and modulus of elasticity 25 N is attached to a

fixed point A. A particle P of mass 0.15 kg is attached to the other end of the string. P is held at rest

at a point 2 m vertically below A and is then released.

(i) For the motion from the instant of release until the string becomes slack, find the loss of elastic

potential energy and the gain in gravitational potential energy. [3]

(ii) Hence find the speed of P at the instant the string becomes slack. [2]

2
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Two identical uniform heavy triangular prisms, each of base width 10 cm, are arranged as shown at

the ends of a smooth horizontal shelf of length 1 m. Some books, each of width 5 cm, are placed on

the shelf between the prisms.

(i) Find how far the base of a prism can project beyond an end of the shelf without the prism

toppling. [2]

(ii) Find the greatest number of books that can be stored on the shelf without either of the prisms

toppling. [2]

3
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A light elastic string has natural length 0.8 m and modulus of elasticity 12 N. The ends of the string

are attached to fixed points A and B, which are at the same horizontal level and 0.96 m apart.

A particle of weight W N is attached to the mid-point of the string and hangs in equilibrium at a point

0.14 m below AB (see diagram). Find W. [5]
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A hollow cone with semi-vertical angle 45Æ is fixed with its axis vertical and its vertex O downwards.

A particle P of mass 0.3 kg moves in a horizontal circle on the inner surface of the cone, which is

smooth. P is attached to one end of a light inextensible string of length 1.2 m. The other end of the

string is attached to the cone at O (see diagram). The string is taut and rotates at a constant angular

speed of 4 rad s�1.

(i) Find the acceleration of P. [2]

(ii) Find the tension in the string and the force exerted on P by the cone. [6]

5
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A uniform lamina of weight 9 N has dimensions as shown in the diagram. The lamina is freely hinged

to a fixed point at A. A light inextensible string has one end attached to B, and the other end attached

to a fixed point C, which is in the same vertical plane as the lamina. The lamina is in equilibrium

with AB horizontal and angle ABC � 150Æ.

(i) Show that the tension in the string is 12.2 N. [5]

(ii) Find the magnitude of the force acting on the lamina at A. [4]
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A particle P of mass 0.4 kg travels on a horizontal surface along the line OA in the direction from O

to A. Air resistance of magnitude 0.1v N opposes the motion, where v m s�1 is the speed of P at time

t s after it passes through the fixed point O (see diagram). The speed of P at O is 2 m s�1.

(i) Assume that the horizontal surface is smooth. Show that
dv

dx
� �

1

4
, where x m is the distance of

P from O at time t s, and hence find the distance from O at which the speed of P is zero. [4]

(ii) Assume instead that the horizontal surface is not smooth and that the coefficient of friction

between P and the surface is 3
40

.

(a) Show that 4
dv

dt
� �(v� 3). [3]

(b) Hence find the value of t for which the speed of P is zero. [3]

7 A ball is projected from a point O with speed V m s�1, at an angle of 30Æ above the horizontal. At

time T s after projection, the ball passes through the point A, whose horizontal and vertically upward

displacements from O are 10 m and 2 m respectively.

(i) By using the equation of the trajectory, or otherwise, find the value of V. [3]

(ii) Find the value of T. [2]

(iii) Find the angle that the direction of motion of the ball at A makes with the horizontal. [4]
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