                                         RAFFLES  JUNIOR COLLEGE
 JC1                                          PHYSICS TUTORIAL                                           2007

                                                      OSCILLATIONS

Self-Check Questions

S1.    Explain the terms displacement, amplitude, period, frequency, angular frequency
         and phase difference for an object in oscillation.
S2.    Express the period in terms of frequency and angular frequency.
S3.    Define simple harmonic motion and state the defining equation of SHM.
S4.    Write down the solution to the equation for SHM.
S5.    Describe the variation with displacement the velocity and acceleration during SHM.

S6.    Describe the interchange between kinetic and potential energy during SHM.
S7.    State the difference between free oscillation and forced oscillation.
S8.    Describe the effects of damping on oscillations.
S9.    Explain what is meant by the term resonance.
Self-Practice Questions

1.  Pg 100  Q1    (N98/I/9)

2.  Pg 100  Q5    (N01/I/10)  
3   Pg 100  Q6    (N03/I/14)
4.  Pg 102  Q11  (N00/I/9)

5.  Pg 102  Q12  (N02/I/13)  

Discussion Questions

1.    Pg 101  Q8    (N02/II/4)

2.    Pg 102  Q10  (N04/II/1)  
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3.    The rise and fall of water in a harbour is simple harmonic. The depth varies

       between 1.0 m at low tide and 3.0 m at high tide. The time between successive low

       tides is 12 hours.
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       A boat which requires a minimum depth of water of 1.5 m, approaches the harbour     
       at low tide. How long will the boat have to wait before entering?               (J91/I/19)
                                                                                                                         Ans: 2 hours 
4.    A horizontal plate is vibrating vertically with simple harmonic motion at a frequency
       of 20 Hz. What is the maximum amplitude of vibration so that the sand on the plate
       always remains in contact.                                                                           (J86/III/1)   
                                                                                                                 Ans: 6.2 x 10-4 m                                                                                                                                                                                                                                              

5.   A vertical peg is fixed to the rim of a horizontal turntable of radius 20 cm rotating   

      with constant angular speed 3.5 rads-1. Parallel light is incident on the turntable so 
      that the shadow of the peg is observed on a screen which is normal to the incident 
      light. The shadow of the peg was seen to be performing simple harmonic motion.
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  Calculate, for the motion of the shadow on the screen,

      (i)  the amplitude,
     (ii)  the period,
     (iii)  the speed of the shadow as it passes through S,
    (iv)  the magnitude of the acceleration of the shadow when the shadow is 

           instantaneously at rest.                                                                               (N96/II/2)

                                                                                   Ans: 20 cm, 1.8 s, 70 cms-1, 2.5 ms-2
6.   The bob of a simple pendulum of period 2 s is given a small displacement and then 
      released at time t = 0 s. Sketch the variations with time of the bob’s kinetic energy 

      Ek and its potential energy Ep.                                                                    (N92/I/9)
7.    Pg 103  Q13    (N00/II/3)

8.    Pg 103  Q15    (N98/III/2)  

9.    Pg 104  Q18    (N05/II/4)
10.  A block of wood of mass m floats in still water as shown in the figure below.
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       When the block is pushed down into the water, without totally submerging it, and is 
       then released, it bobs up and down in the water with a frequency f given by the 
       expression :   f  = 
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       where f is measured in Hz and m in kg.
       Surface water waves of speed 0.90 m s-1 and wavelength 0.30 m are then incident on   

       the block. These cause resonance in the up-and-down motion of the block.
       (a)  Explain what is meant by the term resonance.

       (b)  Calculate:

             (i)  the frequency of the water waves;

            (ii)  the mass of the block.

       (c)  Describe and explain what happens to the amplitude of the vertical oscillations of 
             the block after the following changes are made independently:

             (i)  water waves of larger amplitude are incident on the block;

            (ii)  the distance between the wave crests increases;

           (iii)  the block has absorbed some water.                                                   (N94/II/2)
                                                                                                                Ans: 3.0 Hz, 78.8 g    
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Challenging Questions

	1.  Fig.1 below shows an isolated oscillatory system. Two bodies of mass 
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     joined by a light spiral spring. Each body oscillates along the axis of the spring, which

     obeys Hooke’s law in both extension and compression.


                                                        Fig.1

	      (a)  The bodies move in opposite directions and the centre of mass of the system is

             stationary. Explain why the periods of oscillations of both bodies are the same.

      (b)  Show that when the body on the left moves through a distance x the change in 

             length of the spring is:
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      (c)  Hence show that its period of oscillation is given by
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              where k is the spring constant of the spring.

2.  Sound waves of frequency f and amplitude A are transmitted through a gas of density

     ( at speed v. By considering each molecule of the gas to be undergoing simple 

     harmonic motion, find D, the energy per unit volume due to the sound wave, in terms 

     of  f , A and (.  
                                                                                                                   Ans:  2(2f2A2(
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