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PHYSICS

 ASSIGNMENT  ON OSCILLATION &WAVES

OSCILLATIONS

1. The total energy of a simple pendulum is E. What is the kinetic energy of the pendulum at the instant when the displacement of the pendulum is half of the amplitude? What is the potential energy at this instant ?

2. A liquid initially at rest in a U tube is blown from one side and released. Show that the liquid oscillates simple harmonically and hence deduce expression for the time period of these oscillations.

3. Pendulum clocks generally go fast in winter and slow in summer. Why?

4. A body is executing SHM of amplitude 1 m. Its velocity while passing through the mean position is 10 m/s

Find its frequency 

5. A SHM is represented by the equation y = 0.40 sin (440t+0.61) here y and t are in m and s respectively . What are the values of 

(i) amplitude 



(ii) angular frequency 

(iii) frequency of oscillations 
(iv) time period of oscillations and 
(v) initial phase ?

6. A particle executes SHM of amplitude 'a'. At what distance from the mean position is its K.E  equal to its P.E ?

7. An 8 kg body performs SHM of amplitude 30 cm. The restoring force is 60 N , when the displacement is 30 cm . Find 

(a) time period 
(b) the acceleration 
(c) K.E. and PE when displacement is 12 cm ?

8. The acceleration due to gravity on the surface of the moon is 1.7 m/s2. What is the time period of a simple pendulum on the moon if its time period on the earth is 3.5 s? (g on earth =9.8 m/s2) 

9. The displacement x (in cm) of an oscillating particle varies with time t ( in sec) according to the equation  

x = 2 cos ( 0.5(t +(/3) . Find   (a) the maximum acceleration of the particle (b) time period of oscillation .

10. A cylindrical wooden block floating over water is slightly depressed, and released from the state of 

equilibrium . Show that the block execute S.H .M . Also find the time period and frequency of oscillation .

11.  
A spring of Spring constant  (k) is cut in to two equal halves. What is the spring constant of each par
t?

12.  
At what distance from the mean position is the kinetic energy and potential energy of a simple harmonic 

oscillator the same ?

13. 
A mass (m ) is dropped in a hole drilled across the diameter of the earth . If the earth is assumed to be a 
homogeneous sphere of radius R , show that the body execute S.H.M . Also find the time period of oscillation .

14.  
Write down the displacement equation for a S.H.M with amplitude 0.02 m , frequency 50s-1 and  epoch 

(/6 radian .

15.  
On one and the same graph show the variation of P.E , K.E and T.E of a particle executing S.H.M  over a 

period of T

16. 
The time period of a body executing S.H.M depends on    i) amplitude A ii) force constant K and mass  m  

of the body . Deduce an expression for the time period by the method of  dimensions . 


17.  
Show that the oscillations of a simple pendulum are simple harmonic in nature and hence deduce an 

expression for the time period of the pendulum .

18.  
Draw the displacement – time curve for damped oscillations 

19.   
Derive an expression for the frequency of oscillation of a loaded spring 

20.  
A particle executes S.H.M of amplitude 25 cm and time period 3 s. What is the minimum time required for 

the particle to move between two points 12.5 cm on either side of the mean  position?

21.  
For a particle in simple harmonic motion how do the following quantities vary with displacement from 

mean position ?
a) The potential energy

b) the kinetic energy

c) the total energy

22.  
A particle executing S.H.M along a straight line has the magnitude of velocity 0.3 m/s. and when the 

particle is at a distance of  0.1 m and 0.2 m respectively from their mean position  What is the amplitude of S.H.M ? 

23. 
A spring balance has a scale that reads from 0 to 50 kg. The length of the scale is 20 cm . A body 

suspended from the spring when displaced and released oscillates with a period of 0.6 seconds . What is the weight of the body?

24.  
A ball of radius r is made to oscillate in a bowl of radius R. Show that its motion is SHM and hence  find 

its time period of oscillation .

25.  
A spring of force constant 1200 N/m is mounted on a horizontal table. A mass of 3.0 kg is attached to the 

free end of the spring , pulled side ways to a distance of 2.0 cm and released , then 

a) What is the frequency of oscillation of the mass?

b) What is the maximum acceleration of the mass?

c) What is the maximum speed of the mass?

d) What is the speed of the mass, when the spring is compressed by 1.0 cm?

e) What is potential energy of the mass when it momentarily comes to rest? 

f) What is the total energy of oscillation?

26.  
A trolley of mass 3.0 kg is connected to two identical springs, each of force constant 600 N/m as shown in 

figure . If the trolley is displaced from its equilibrium position by 5.0 cm and released, what is 

a) the period of ensuing oscillation? 

b) The maximum speed of the trolley?

c) How much is the total energy dissipated as heat by the time the trolley comes to rest due to damping forces?

27.  
A girl sitting on a swing stands up. What will be the effect on the periodic time of the swing?

28.  
The soldiers marching on a suspended bridge are advised to go out of steps. Why?

WAVES

1.
What is the amplitude, wave length and velocity of the wave represented by  y(x,t) = 5 sin (6(t-4x) 

where x, the distance and t , the time are in SI units ?

2. 
If a splash is heard 4.23 s after a stone is dropped in to a well , 78.4 m deep , find the velocity sound in air.

3. 
At what temperature will the velocity of sound in air be 1½ times the velocity at 110C  ? 

4. 
A transverse wave on a string is described by  y(x,t) = 3.0 sin( 36t +0.018x+(/4) , where x and y are in cm 

and t is in sec . The positive direction of X axis is from left to right.

a) Is this a travelling or stationary wave? If it is travelling what are the speed and direction of its propagation 

b) What are its amplitude and frequency?

c) What is the initial phase at the origin?

d) What is the least distance between two successive crusts in the wave?

5.
For beats, show that beat frequency is the difference between the frequencies of the waves involved .

6. 
Calculate the velocity of sound in a gas in which two wave lengths 2.04m and 2.08 m produce 20 beats in 6 

seconds .

7. 
A tuning fork of unknown frequency gives 6 beats per second with tuning fork of frequency 256 Hz . It 

gives same number of beats per second , when loaded with wax . Find the unknown frequency .

8. 
A string 1 m long with mass 0.1 g/cm is under a tension of 400 N . Find the fundamental frequency and the 

second overtone frequency 

9.  
A stretched wire emits a fundamental note of 256 Hz . Keeping the stretching force constant and reducing 

the length of the wire by 10 cm , the frequency becomes 320 Hz . Calculate the original length of the wire .

10. 
In an experiment, it was found that a tuning fork and a sonometer wire gave 4 beats per second , both 

when the length of the wire was 1 m and 1.05 m . Calculate the frequency of the fork .

11. 
Find the velocity of sound, when the frequency appears to be (i) double (b) half the original frequency to a 

stationary listener .

12. 
A policeman blows a whistle of frequency 400 Hz as a car speed past him with velocity of 54 km/h . Find 

the change in frequency as heard by the driver of the car just as he passes the policeman . velocity of sound 

in air is 350 m/s .

13. 
Can two astronauts talk on the surface of moon as they do on earth ? Why ?

14. 
What are fundamental note , harmonics and overtones ?

15. 
State Newton's formula for velocity of sound in air . Point out the error in his assumptions and hence 

discuss Laplace's correction .

16. 
Give analytical treatment of formation of standing waves on strings and discuss briefly the normal modes 

of vibration of strings 

17. 
Describe analytically how standing waves are formed in closed organ pipes. Also discuss the normal 

modes of vibration of the pipe .  

18. 
Explain Doppler effect in sound. Obtain an expression for apparent frequency of sound when source and 

listener are approaching each other .

19. 
Velocity of sound in air at NTP is 332 m/s?. What will be the velocity, when pressure is doubled and 

temperature is kept constant ?

20. 
Sound waves from a point source are propagating in all directions. What will be the ratio of amplitudes at 

distances of 9 m and 25 m from the source ?

21. 
Sound travels faster on a rainy day than on a dry day . Explain why?

22. 
A policeman on duty detects a drop of 15 % in the pitch of the horn of a motor car as it crosses him . If the 

velocity of sound is 330 m/s , calculate the speed of the car .

23. 
Draw a diagram for the formation of second overtone of third harmonic in a stretched string and write 

expression for its frequency . How would the frequency change if the string is replaced by another of double the diameter ? 
 

24. 
How does the speed of sound vary with temperature? Calculate the temperature at which speed of sound 

in air becomes double the speed of sound in air at 0(C . 
 

25.
What are standing waves? Why are they called so? 


26. 
A man standing near a railway line hears a whistle of an engine which has a velocity 20 m/s . What 

frequency does the man hear , when the engine is coming towards and going away from him , the true 

frequency of the whistle is 1000 Hz .( Speed of sound in air = 340 m/s )  


27.
What is meant by beats ? Represent the formation of beats graphically and explain it . 

28.
 (a) Explain the phenomenon of reverberation of sound . Write an expression for the reverberation time of 
     a hall of volume (V)
(b) Write any two methods to reduce the reverberation time 

29. 
The shortest length of an air column in a pipe closed at one end resonating with a fork of   

frequency 480 Hz is 0.18 m . Calculate the velocity of sound in air 

30. 
State the principle of superposition of waves . What are beats ? Show that beat frequency is  equal   to the 

difference in parent frequencies .

31. 
What are stationary waves. Explain graphically how stationary waves are produced .

32. 
What is meant by beat frequency ? Mention one application of beats . 
 

33. 
A steel wire 75 cm long has a mass of 6x10-3 Kg . What should be the tension in the wire so  that  the speed 

of transverse wave on the wire is 100 m/s ?

34.  
Explain Doppler effect in sound  . Derive the general expression for the apparent frequency of sound when 

the source and listener are moving in the same direction 

35. 
What are standing waves . Draw graphical sketches to illustrate their formation .
36.  
State the principle of superposition of waves . Using the principle explain the formation of 
constructive and destructive interference .

37. 
What is the amplitude , wavelength and velocity of the wave represented by ((x,t) =5sin(6(t-4x) , where x is 

the distance and t , the time are in SI units 
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