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1

A particle P of mass m kg is attached to the mid-point of a light elastic string of natural length 0.8 m
and modulus of elasticity 8 N. One end of the string is attached to a fixed point A and the other end is
attached to a fixed point B which is 2 m vertically below A. When the particle is in equilibrium the
distance AP is 1.1 m (see diagram). Find the value of m. [4]

2

A particle of mass 0.15 kg is attached to one end of a light inextensible string of length 2 m. The other
end of the string is attached to a fixed point. The particle moves with constant speed in a horizontal
circle. The magnitude of the acceleration of the particle is 7 m s−2. The string makes an angle of θ◦
with the downward vertical, as shown in the diagram. Find

(i) the value of θ to the nearest whole number, [3]

(ii) the tension in the string, [1]

(iii) the speed of the particle. [2]
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3

ABCDEF is the L-shaped cross-section of a uniform solid. This cross-section passes through the
centre of mass of the solid and has dimensions as shown in Fig. 1.

(i) Find the distance of the centre of mass of the solid from the edge AB of the cross-section. [3]

The solid rests in equilibrium with the face containing the edge AF of the cross-section in contact with
a horizontal table. The weight of the solid is W N. A horizontal force of magnitude P N is applied to
the solid at the point B, in the direction of BC (see Fig. 2). The table is sufficiently rough to prevent
sliding.

(ii) Find P in terms of W, given that the equilibrium of the solid is about to be broken. [3]

4 A particle P of mass 0.4 kg is attached to one end of a light elastic string of natural length 1.5 m
and modulus of elasticity 6 N. The other end of the string is attached to a fixed point O on a rough
horizontal table. P is released from rest at a point on the table 3.5 m from O. The speed of P at the
instant the string becomes slack is 6 m s−1. Find

(i) the work done against friction during the period from the release of P until the string becomes
slack, [5]

(ii) the coefficient of friction between P and the table. [2]
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5 The acceleration of a particle moving in a straight line is (x − 2.4)m s−2 when its displacement from
a fixed point O of the line is x m. The velocity of the particle is v m s−1, and it is given that v = 2.5
when x = 0. Find

(i) an expression for v in terms of x, [5]

(ii) the minimum value of v. [2]

6

A rigid rod consists of two parts. The part BC is in the form of an arc of a circle of radius 2 m and
centre O, with angle BOC = 1

4
π radians. BC is uniform and has weight 3 N. The part AB is straight

and of length 2 m; it is uniform and has weight 4 N. The part AB of the rod is a tangent to the arc BC
at B. The end A of the rod is freely hinged to a fixed point of a vertical wall. The rod is held in
equilibrium, with the straight part AB making an angle of 1

4
π radians with the wall, by means of a

horizontal string attached to C. The string is in the same vertical plane as the rod, and the tension in
the string is T N (see diagram).

(i) Show that the centre of mass G of the part BC of the rod is at a distance of 2.083 m from the
wall, correct to 4 significant figures. [4]

(ii) Find the value of T . [3]

(iii) State the magnitude of the horizontal component and the magnitude of the vertical component of
the force exerted on the rod by the hinge. [1]
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7

A particle A is released from rest at time t = 0, at a point P which is 7 m above horizontal ground. At
the same instant as A is released, a particle B is projected from a point O on the ground. The horizontal
distance of O from P is 24 m. Particle B moves in the vertical plane containing O and P, with initial
speed V m s−1 and initial direction making an angle of θ above the horizontal (see diagram). Write
down

(i) an expression for the height of A above the ground at time t s, [1]

(ii) an expression in terms of V , θ and t for

(a) the horizontal distance of B from O, [1]

(b) the height of B above the ground. [1]

At time t = T the particles A and B collide at a point above the ground.

(iii) Show that tan θ = 7
24

and that VT = 25. [6]

(iv) Deduce that 7V2 > 3125. [3]

© UCLES 2005 9709/05/M/J/05

PMT



6

BLANK PAGE

9709/05/M/J/05

PMT



7

BLANK PAGE

9709/05/M/J/05

PMT



8

BLANK PAGE

Every reasonable effort has been made to trace all copyright holders where the publishers (i.e. UCLES) are aware that third-party material has been reproduced.
The publishers would be pleased to hear from anyone whose rights they have unwittingly infringed.

University of Cambridge International Examinations is part of the University of Cambridge Local Examinations Syndicate (UCLES), which is itself a department of
the University of Cambridge.

9709/05/M/J/05

PMT




