Homework – Lesson 8
Q1. Slaves building a pyramid are ordered to drag a stone of mass 1 tonne (i.e. 1000 kg) across horizontal ground. The coefficient of friction between the stone and the ground is ¼ .  If each slave can pull with a horizontal force of 250 N, find

(i) The limiting friction between the stone and the ground

(ii) The least number of slaves needed to move the stone

(iii) The acceleration of the stone, if this minimum number of slaves do the job
Q2.  A fixed smooth pulley has masses of 2kg and 5kg hanging freely from either side by means of a light inextensible string. The system is released when the 2kg mass is on a horizontal floor and the 5kg mass is 2m above the floor

(i) Find the common acceleration of the 2 masses

(ii) Find their speed when the 5kg hits the floor

(iii) How much further will the 2 kg mass then rise?
Q3. A fixed smooth pulley has masses of 6kg and 1kg hanging from either side by means of a light inextensible string. The system is released from rest. After 1 second the 6kg mass is suddenly held. Find

(i) The common acceleration of the two masses

(ii) The common speed when the 6kg mass is held

(iii) The further distance through which the 1kg mass will then rise
Q4.  A light inextensible string is fastened at one end to a point on the ceiling. It then passes under a smooth moveable pulley P of mass 4kg, then over a smooth, light (i.e. mass = 0) fixed pulley. A second particle Q, of mass 6kg, hangs freely from the other end of the string. All parts of the string which are not in contact with the pulley are vertical.

If P moves up a distance x metres while Q moves down a distance y, explain why y=2x. Hence show that the acceleration of Q is twice that of P. Find the acceleration of each mass and the tension in the string.
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