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Physics point  

WAVES AND OSCILLATIONS 

1 Marks Questions:  

1. At what point along the path of simple pendulum is tension maximum ?  

2. If a hollow pipe passes across the centre of gravity of the earth then what changes would take place 

in the velocity and acceleration of a ball dropped in the pipe.  

3. Which of the following relationships between acceleration a displacement x of particle involve  

SHM. 

i) a = 0.7 x 

ii) a = - 10 x 

iii) a = - 200 x 

iv) a = 100 x   

4. What is the phase difference between particles being on either side of a node ? 

5. If  𝑦 = 𝑠𝑖𝑛 (
2𝜋

𝜆
) (𝑣𝑡 − 𝑥) write equation for velocity and acceleration amplitudes. 

6. If oil of density higher than water is used in a resonance tube, how will the 

frequency change?  

7. Sound waves from a point source are propagating in all directions. What will be 

the ratio a amplitudes at distances 9 m and 25 m from the sources ? 

8. Why stationary waves are so called ?  

9. What physical change occurs when a source of sound moves and listener is 

stationary?  

10. What is the maximum values of KE in case of SHM ? 

 

2 Mark Questions  
1. If the distance y of a point moving on a straight line measured from a fixed origin on 

it and its velocity V are connected by the relations 4𝑣2 = 25 − 𝑦2  show that motion 

is SHM and find its period. (4𝜋 s)   

2. The equation of a SHM is given as y= 6 sin 10 𝜋 t  &  8 cos 10𝜋t where x is in cm 

and t in sec. Determine the amplitude, period and initial phase.(10 cm, 0.25, 53.12)  

3. Two SHM are represented by the equations  

  𝑥1 = 5 sin (2𝜋𝑡 +
𝜋

4
 )   

 𝑥2 = 5√2 (sin 2𝜋𝑡 + cos 2𝜋𝑡)  

What is the ratio of their amplitudes?                                                  (1:2)  

4. What is the ratio between the PE and total energy of a particle executing SHM, 

when its displacement is half if its amplitude ?  

5. A simple pendulum with brass bob has a time period T. The bob is now immersed in 

a non viscous liquid and oscillated. If the density of the liquid is 1/5th that of 

brass, what will be the new time period of the simple pendulum.  

6. Two airplane A and B approaching each other and their velocities are 108 Km/h 

and 144 Km/h respectively. The frequency of a note emitted by A as heard by 

passengers in B is 1170 Hz. Calculate the frequency of the note heard by the 

passenger in A. Velocity of sound = 350 m/s                              [960 Hz]   
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7. Two tuning forks A and B produce 4 beats/s on loading B with wax, 6 beats were 

heard. If the quantity of wax is reduced the number of beats per sec again become 

Find the frequency of B if frequency of A = 256 Hz                               (260 Hz)  

8.  Mentions the important properties which a medium must possess for propagation 

of mechanical waves through it.  

9. Three springs are connected to a mass m as shown in figure below when the mass 

oscillates, what is the effective spring constant and time period of vibration 

k= 2 N/m, M= 80 g                                      (8N/m, 0.6283)  

10. A 50 cm long will of mass 20 g Supports a mass of 1.6 Kg as shown in fig. Below. 

Find the fundamental frequency of the portion of the string between wall and 

pulley. 

3 Marks Questions :   

1. A simple harmonic motion of amplitude 0.01 m has a time period of 2S. Calculate 

the velocity and acceleration when the displacement of the oscillation is half its 

amplitude.                                                                              (0.0272 m/s, 0.0493 m/s). 

2. A body oscillates with SHM of amplitude 4 cm and a frequency of 5 Hz. At time t =0 

the body is at its equilibrium position (X=0) obtain the equation of SHM. 

3. A body executing linear SHM has a velocity of 3 cm/s when its displacement is 4 

cm and a velocity of 4 cm/s when its displacement is 33 cm   

a) find amplitude and period of Oscillation. B) If the mass of the body is 50g, calculate the total 

energy of oscillation                                               (5 cm, 6.282,6.25 x 10 J)  

4.   A particle is executing linear SHM of amplitude A. 

a) What fraction of total every is kinetic when the displacement is half the amplitude ? 

b) At what displacement is the energy half kinetic and half potential ?   (3/4, A/√2)  

5. Two light springs of force constant K1 and K2 and a block of mass m are in one line 

AB on a smooth horizontal table such that one end of each spring is fixed on rigid 

supports and the other end is free as shown in fig. Below. The distance CD 

between the free ends of springs is 60 cm. If the block moves along AB with a 

velocity v=120 cm/s between the springs calculate the period of oscillation of the 

block, given K1 = 1.8 N/m, K2= 3.2 N/m and m=200 g  

6. A body of mass m is suspended from a mass less spring of force constant K. If the 

body is pulled down a little and released, it executes SHM of angular frequency  

W= Kim. Show that total energy of the spring mass system remains constant 

during oscillation.  

7. When a plane wave traverses a medium, the displacement of particles is given by 

y(x , t) = 0.01 Sin 21 (2t - 0.01 x) .Where y and x are expressed in m and t. in seconds. 

Calculate 

a) The amplitude, wavelength, velocity and frequency of the wave. 

b) Phase differences between two positions of the same particle at a time interval of 0.255 

c) The phase difference at a given instant of tune, between two particles 50 m apart.                                                   

                                                              (0.01m, 100 cm, , 200 m/s , 2 Hz 180°, -180°)    

8.  The sirens of two fire engines have a frequency of 600 Hz each. A man hears the 

sirens from the two engines. One approaching him with a speed of 36 Km/h and the 

other going away form him at a speed of 54 Km/h. What is the difference in 

frequency of two sirens heard by the man.    (Speed of sound = 340 m/s).  
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9. An air chamber of volume V has a neck of area of cross section A into which a ball 

of mass m can move without friction. Show that when the ball is pressed down 

through some distance and released, the ball executes SHM.  

10. A tray of mass 12 Kg is supported by two, identical springs as shown in Fig below. 

When the tray is pressed down slightly and released, it executes SHM with a time 

period of 1.5 S. What is the force constant of each spring ? When a block of mass 

m is placed on the tray, the period of SHM changes to 3.0S. What is the mass of the 

biock ?                                        (105.36 N/m, 36 Kg)  

11. Determine the period of Oscillation of a mass of 200 g of mercury poured into a 

bent tube whose right even found an angle of 0 = 30°, with vertical cross – sectional 

area of tube = 0.5 cm .                                                   (0.8S)  

12. The spring has a force constant K. The pulley is light and smooth while the spring 

and string are light. If the block of mass m is slightly displaced vertically and M 

released, find the period of vertical oscillation's.                     ( 4𝜋 √
𝑀

𝑅
   )  

13. A body of mass 1.0 kg is suspended from a weight less spring having force constant 600 N/m. 

Another body of mass 0.5 Kg moving vertically upwards hits the suspended body with a velocity 

of 3 m/s and gets embedded in it. Find the frequency of oscillation and amplitude of motion.   

14.  A trolley of mass 3.0 Kg is connected to two identical springs each of force constant 

600 N/m. If trolley is displaced form its equilibrium position by 5.0 cm and released, 

what is 

a) period of ensuing oscillation 

b) maximum speed of trolley ? 

c) How much is the total energy dissipated as heat by the time the trolley comes as 

heat by the time the trolley comes to rest due to damping forces ? (0.314 S, 1 m/s, 1.5 J) 5 

Marks Questions:  

1.  Define SHM , show how it can be realized in practice as the projection of a uniform 

circular motion what are its important characteristics ?  

2. Derive an expression for the frequency of horizontal oscillation of spring of mass m 

and force constant K.  

3. One end of a long metallic were of length L is tied to the ceiling. The other end is 

tied to a mass m hangs freely from the free end of the spring. The area of cross- 

section and the Young's modulus of the wire are A and Y respectively. Find the 

time period with which mass m will oscillate if it is slightly pulled down and 

released.   

𝑇 =  √
𝑚(𝐴𝑌 + 𝐾𝐿)

𝐴𝑌𝐾
 

4. Explain Doppler effect in sound. Obtain an expression for apparent frequency of 

sound when source and listener are approaching each other. 
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