Mechanics 2 Elasticity

8 A particle, of mass 10kg, is attached to one end of a light elastic string of natural length
0.4 metres and modulus of elasticity 100N. The other end of the string is fixed to the
point O.

(a) Find the length of the elastic string when the particle hangs in equilibrium directly
below O. (2 marks)

(b) The particle is pulled down and held at a point P, which is 1 metre vertically below O.

Show that the elastic potential energy of the string when the particle is in this position
is451]. (2 marks)

(c) The particle is released from rest at the point P. In the subsequent motion, the particle
has speed vms™~! when it is x metres below O.

(i) Show that, while the string is taut,
v =39.6x —25x> — 14.6 (7 marks)

(ii) Find the value of x when the particle comes to rest for the first time after being
released, given that the string is still taut. (3 marks)

8 Two small blocks, 4 and B, of masses 0.8 kg and 1.2 kg respectively, are stuck together. A
spring has natural length 0.5 metres and modulus of elasticity 49 N. One end of the spring
is attached to the top of the block 4 and the other end of the spring is attached to a fixed
point O.

(a) The system hangs in equilibrium with the blocks stuck together, as shown in the

diagram.
o
A
B

Find the extension of the spring. (3 marks)

0.8kg
1.2kg

(b) Show that the elastic potential energy of the spring when the system is in equilibrium
is 1.961J. (2 marks)



(c) The system is hanging in this equilibrium position when block B falls off and block 4
begins to move vertically upwards.

Block A next comes to rest when the spring is compressed by x metres.
(i) Show that x satisfies the equation

x? +0.16x — 0.008 = 0 (5 marks)

(i1) Find the value of x. (2 marks)

6 An elastic string has one end attached to a point O, fixed on a horizontal table. The other
end of the string is attached to a particle of mass 5kilograms. The elastic string has natural
length 2 metres and modulus of elasticity 200 newtons. The particle is pulled so that it is
2.5 metres from the point O and it is then released from rest on the table.

(a) Calculate the elastic potential energy when the particle is 2.5 m from the point O.
(2 marks)

(b) If the table is smooth, show that the speed of the particle when the string becomes
slack is v53m s~ L. (3 marks)

(c¢) The table is, in fact, rough and the coefficient of friction between the particle and the
table is 0.4.

Find the speed of the particle when the string becomes slack. (7 marks)




