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I-7 


A piece of iron is suspended from a vertical spring. The iron (but not the spring) is immersed in a jar of water, and oscillates with period T0. A vertical sinusoidal force of variable period T is now applied to the iron, using an electromagnet. Which one of the following statements is NOT correct?


When the electromagnet is switched off, the period of the oscillations changes from T to T0.


The amplitude of the oscillations increases greatly when T is brought close to T0.


For any value of T, the water temperature rises, due to energy transferred from the electromagnet.


If the electromagnet is switched off, the water gains energy as the amplitude of the oscillations decreases.


For T not close to T0, the forced oscillations decrease slowly in amplitude due to damping.
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II-9 


Which of the following physical quantities will decrease with time in damped harmonic motion?


Period


Amplitude


Mechanical energy


(1) only     B.  (3) only     C.  (2) and (3) only


(2) and (3) only     E.  (1), (2) and (3)
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II-9 


A system A oscillating at its natural frequency fA is coupled to a system B of natural frequency fB, and causes system B to oscillate. When the steady state is reached, which of the following statements is/are correct?


System B oscillates at frequency fA.


The amplitude of system B depends on the difference of fA and fB.


The rate of transfer of energy from system A to B is high when fA is close to fB.


(1) only     B.  (3) only     C.  (2) and (3) only


(2) and (3) only     E.  (1), (2) and (3)
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II-6b 


A long spiral spring of force constant k hangs vertically from a fixed support with a weight of mass m attached to its bottom end. If the weight is pulled downwards and then released show that the subsequent motion is s.h.m., with the displacement from the equilibrium position at any time t given by x = a cos (0t, where a is a constant and (0 the natural angular frequency of oscillation.


If the weight now moves in a viscous liquid, there will be an additional retardation force acting of b dx/dt, where dx/dt is the instantaneous velocity. Write down the new equation of motion. Assume a solution, x = Ae-(t cos (t and by substitution derive an expression for ( and show that the new angular frequency of oscillation, � EMBED Equation  ���.


(Hint: consider particular times t = 0, (/(2().)
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