
Case Study Based Questions 

Case Study 1 

Jimmy and Johnny both were creating a series of circular waves while fishing in the 
water. The waves form a pattern similar to the diagram as shown. Their friend, Anita, 
advised Jimmy and Johnny not to play with water for a long time. She then observed 
beautiful patterns of ripples which became very colourful. When her friend Lata 
poured an oil drop on it. Lata, a 12th standard girl, had explained the cause for 
colourful ripple patterns to Anita earlier. 

 

Read the given passage carefully and give the answer of the following questions: 

Q1. Name the phenomenon involved in the activity : 

a. reflection b. refraction 

c. interference d. polarisation 

Q2. A surface over which an optical wave has a constant phase is called : 

a. wave b. wavefront 

c. elasticity d. None of these 

Q3. Which of the following is correct for light diverging from a point source? 

a. The intensity decreases in proportion for the distance squared. 

b. The wavefront is parabolic. 

c. The intensity at the wavelength does not depend on the distance. 

d. None of the above 
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Q4. Huygens' concept of secondary wave: 

a. allows us to find the focal length of a thick lens 

b. is a geometrical method to find a wavefront 

c. is used to determine the velocity of light 

d. is used to explain polarisation 

Solutions 

1. (c) interference 

2. (b) wavefront 

A wavefront is the locus of points having the same phase of oscillation. 

3. (a) The intensity decreases in proportion for the distance squared. 

4. (b) is a geometrical method to find a wavefront 

Case Study 2 

Geeta was watching her favourite TV programme KBC. Suddenly the picture started 
shaking on the TV screen. She asked her elder brother to check the dish antenna. Her 
brother found nothing wrong with the antenna. A little later, Geeta again noticed the 
same problem on the TV screen. At the same time, she heard the sound of a low flying 
aircraft passing over their house. She asked her brother again. Her brother being a 
Physics student explained the cause of shaking the picture on the TV screen when 
aircraft passes over head. 

 

Read the given passage carefully and give the answer of the following questions: 

Q1. Why does the picture started shaking when a low flying aircraft passes overhead? 

a. Due to Interference b. Due to reflection 

c. Due to refraction d. Due to polarisation 



Q2. The main principle used in interference is .............. 

a. Heisenberg's Uncertainty Principle 

b. Superposition Principle 

c. Quantum Mechanics 

d. Fermi Principle 

Q3. When two waves of same amplitude add constructively, the intensity becomes : 

a. double b. half 

c. four times d. one-fourth 

Q4. The shape of the fringes observed in interference is: 

a. straight b. circular  

c. hyperbolic  d. elliptical 

Solutions 

1. (a) Due to Interference 

2. (b) Superposition Principle 

Interference is based on superposition principle. 

3. (c) four times. 

                 

4. (c) hyperbolic 

Fringes observed in interference is hyperbolic. 

Case Study 3 

Rohan observed a thin film such as soap bubble or a thin layer of oil on water show 
beautiful colours when illuminated by white light. He felt happy and surprised to see 
that. He went to his Physics teacher to understand the reason behind it. 



 

The teacher explained him that a thin film of oil spread over water shows interference 
of light due to interference between the light waves reflected by the lower and upper 
surface of the thin film. On understanding the phenomenon, Rohan then gave an 
example of thin film of kerosene oil which is spread over water to prevent malaria 
and dengue. 

Read the given passage carefully and give the answer of the following questions: 

Q1. If instead of monochromatic light, white light is used for interference of light, 
what would be the change in the observation? 

a. The pattern will not be visible. 

b. The shape of the pattern will change from hyperbolic to circular. 

c. Coloured fringes will be observed with a white bright fringe at the centre. 

d. The bright and dark fringes will change position 

Q2. Zero order fringe can be identified using: 

a. white light b. yellow light 

c. achromatic light d. monochromatic light 

Q3. The interference pattern of soap bubble changes continuously. 

a. True b. False 

c. Neither a. nor b. d. Both a. and b. 

Q4. A thin sheet of refractive index 1.5 and thickness 1 cm is placed in the path of 
light. What is the path difference observed? 

a. 0.003 m  b. 0.004 m  

c. 0.005 m  d. 0.006 m 



Solutions 

1. (c) Coloured fringes will be observed with a white bright fringe at the centre. 

2. (a) white light 

3. (a) True 

4. (c) 0.005 m 

Given,                  μ = 1.5 

Thickness t = 1cm = 0.01 m 

∴ Path difference = (µ − 1) t = (1.5 − 1) × 0.01 

                                = 0.5 × 0.01 = 0.005 m 

Case Study 4 

 

Read the given passage carefully and give the answer of the following questions: 

Q1. Two coherent sources of intensity 10 W/m² and 25 W/m² interfere to form 
fringes. Find the ratio of maximum intensity to minimum intensity. 

Q2. What is the maximum number of possible interference maxima for slit separation 
equal to twice the wavelength in Young's double-slit experiment? 



Q3. What is the resultant amplitude of a vibrating particle by the superposition of the 
two waves 

 

Q4. Interference is based on which principle? 

Solutions 

 

 

 



       

4. Superposition principle. 

Case Study 5 

Diffraction of light is bending of light around the corners of an object whose size is 
comparable with the wavelength of light. Diffraction actually defines the limits of ray 
optics. This limit for optical instruments is set by the wavelength of light. An 
experimental arrangement is set up to observe the diffraction pattern due to a single 
slit. 

Read the given passage carefully and give the answer of the following questions: 

Q1. How will the width of central maxima be affected if the wavelength of light is 
increased? 

Q2. Under what condition is the first minima obtained? 

Q3. Write two points of difference between interference and diffraction patterns. 

Or 

Two students are separated by a 7 m partition wall in a room 10 m high. If both light 
and sound waves can bend around obstacles, how is it that the students are unable 
to see each other even though they can converse easily? (CBSE 2023) 

Solutions 

1. The width of the central maxima is directly proportional to the wavelength, 
therefore if the wavelength of light is increased, then width of central maxima also 
increases. 

2. Condition for first minima due to a single slit, 

a sin Ѳ = λ 

where, a = width of slit. 



3. Difference between Interference and Diffraction Pattern 

 

Or 

Bending of waves by obstacles by a large angle is possible when the size of the 
obstacle is comparable to the wavelength of the waves. On the one hand, the 
wavelength of light waves is too small in comparison to the size of the obstacle. Thus, 
the diffraction angle will be very small. Hence, the students are unable to see each 
other. On the other hand, the size of the wall is comparable to the wavelength of the 
sound waves. Thus, the bending of waves takes place at a large angle. Hence, the 
students are able to hear each other. 



Case Study 6 
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