SIMPLE HARMONIC MOTION                           RP 








1.A particle moves along a straight line with simple harmonic motion of amplitude 0.5 m and of period 4 seconds.Find the maximum speed in m/s and the maximum acceleration in m/s/s  of the particle.Find also in m/s the speed of the particle when it   is 0.25 m from its central position.


(Answers may be left in terms of (.) Find also the least time which elapses between two instants when the speed of the particle is half its maximum speed.


.


      					(J/304/13.6/Q14)/16marks		 


									 


Ans: (/4 m s� EMBED Equation.2  ���, (� EMBED Equation.2  ���/8 m s� EMBED Equation.2  ���; � EMBED Equation.2  ���, 2/3 s.





2.A particle moves in a straight line with simple harmonic motion about the point O as centre.The maximum speed of the particle  is 6 m/s  and its maximum acceleration is 18 m/s/s.Find (a) the amplitude of the motion,(b) the period of the motion,(c) the speed of the particle when it is 1 m from O.


                                               			(J/286/13.3/Q2)	 


Ans: (a) 2 m  (b) � EMBED Equation.2  ��� s  ( c) 3� EMBED Equation.2  ��� m s� EMBED Equation.2  ���.


3.A particle of mass 3 kg moves in a straight line with simple harmonic motion between two points A and A' which are 15 m apart.Given that when the particle is at a distance of 3 m from A its speed is 2 m/s,find the period of the motion.Find also the greatest force exerted on the particle during the motion.


                                         				(J/286/13.3/Q3)                                                                              


Ans: 6( s , 2.5 N .





4.A mass of 10 kg moves with simple harmonic motion.When it is 2  m from the centre of the oscillation ,the velocity and acceleration of the body are 12 m/s and 162 m/s/s respectively.Calculate (i) the number of oscillations per minute;(ii) the amplitude of the motion;(iii) the force being applied to the body when it is at the extremities of its motion.


                                              			(J/286/13.3/Q4)                                                                         


Ans: (i) 270/( (ii) � EMBED Equation.2  ���m  (iii) 540� EMBED Equation.2  ���


























5.A particle P moves in a straight line so that its acceleration is always directed towards a point O in its path and is of magnitude proportional to the distance OP.When P is at the point A,where OA=1 m,its speed is 3 m/s and when P is at  the point B,where OB=� EMBED Equation.2  ���m, its speed is 3 m/s. Calculate the  maximum speed attained by P and the maximum value of  OP. Show that P  takes (/18  seconds to move directly from A to B.Find,in m/s correct to 2 significant figures,the speed of P one second  after it passes O.


                                  				(J/286/13.3/Q5)                                                                                     


Ans: 6 m/s ; 2 m ; 5.9 m/s .





6.A particle of mass 8 kg describes simple harmonic motion with O as centre and has a speed of 6 m/s at a distance of 1 m from O and a speed of 2 m/s at a distance of 3 m from O.


(i) Find:


     (a) the amplitude of the motion;


     (b) the period of the motion;


     (c) the maximum speed of P;


     (d) the time taken to travel from O directly to one extreme point B of the motion.


(ii) Determine the magnitude of:


     (a) the acceleration of P when at a distance of 2 m from O;


     (b) the force acting on P when at a distance of 2 m from O;


(iii) Write down an expression for the displacement of P from O at any time t, given that P is at O at t = 0. Hence, or otherwise, find the time taken to travel directly from O to a point C between O and B and at a distance of 1 m from O.


Find also the time taken to go directly from C to the point D between O and B and at a distance of 2 m from O.


( Answers may be left in a form involving inverse trigonometric functions.) 


							(K/111/1)						                 


Ans: (i) (a) � EMBED Equation.2  ��� m ; (b) ( s ; (c) 2� EMBED Equation.2  ���m/s ; (d) (/4 .      


(a) -8 m s� EMBED Equation.2  ���; (b) 64 N ; (iii) � EMBED Equation.2  ���sin 2t m,	� EMBED Equation.2  ���s  ,


      � EMBED Equation.2  ���s,   � EMBED Equation.2  ���s.


	    























7.A particle moves on the line Ox so that after time t its displacement from O is x , and � EMBED Equation.2  ���.


When t = 0, x = 4 and dx/dt = 9. Find:


(i) the position and velocity of the particle when t = (/6 ;


(ii) the maximum displacement of the particle from O.


                                                              		(K/111/2)                                                                  


Ans: (i) x = 3 , v = -12 , (ii) x = 5 .








8.A particle of mass m is attached to one end of a light elastic string of length a and modulus 3/2 mg. The other end of the string is attached to a fixed point O and the particle hangs in equilibrium under gravity at the point E. Find the distance OE. If the particle is a further distance x below E show that the resultant force acting on the particle is proportional to x. The particle is pulled down to the point at a distance a below E and released from rest. Show that, in the subsequent motion  and while the string is taut, the particle executes Simple Harmonic Motion and that its distance below E at time t after being released is 





			a cos � EMBED Equation.2  ���.


             						(K/111/3)


                                                                                                                                 


Ans: OE = 5/3 a .





9.(Take g as 10 m/s/s in this question.) A light elastic spring  has natural length a and modulus of elasticity (. Prove that the energy stored in the spring when it is stretched is (x� EMBED Equation.2  ���, where x is the extension. A light elastic spring of natural length 0.2 m and modulus of elasticity 50 N hangs vertically with one end attached to a fixed point and with a particle of mass 2 kg attached to the lower end . 


(i) Calculate the extension of the spring when the particle is in equilibrium.


(ii) The particle is pulled down below its equilibrium position until the total extension of the spring is 0.2 m and it is then released from rest in this position .


Calculate the speed of the particle when it passes the equilibrium position, and find the maximum compression of the spring in the resulting motion.


                                             			(K/111/4)                                                                                  


Ans: (i) 0.08 m ; (ii) 0.6 m/s ; 3 N.























10.A mass rests on a horizontal platform which is moving horizontally to and fro with simple harmonic motion of amplitude 0.5 m, making twenty complete oscillations per minute. If the mass remains at rest relative to the platform throughout the motion, show that the coefficient of friction must not be less than 0.224 approximately. If ( = ½, the mass is 10 kg , and the platform is stopped abruptly when 0.3 m from its mean position, write down the equation describing the subsequent mo
