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Waves & Optics 

Answer any ire questios from the following: 

(b) What is Lissajous Figure? 

(a) Displacemenl of a particle at an instant / is given by r(t) = Acos(wt) + B sin(w). where A. B.w Are constants. Show tlhat the particle Oscillates sinple harmonicallv. 

(d) Wat is amplitude resOnance for a forced oscillation? 

(c) 

(c) IWrite down the Dirichlet conditions for expanding a funetion in Fourier series. 

(e) State Huygens Principl. 
(f) What is critical damping? 
(g) Deine wavefront and descrilbe its significance in understandjng light propagation accord ing to the Huygens-Fresnel principle. 
(h) Light of wavelength 700 nm passes through a påir of sitS 

2. Answer any two questions from the following: 

PR Thalur Govt. 
torms an interference pattern on a screen 1.4 meter away. Calculate the distance bet ween 
adjacent bright fringes. 

Expand f(t) in a Forier series. 

Full Marks: 20 

(a) What are beats? Show that the beat frequency is equal to the difference between the 
frequencies of the con1ponent oscillations. 2+3 

-1. if 
if 

(b) State Fourier's theorem. An anti-svmmeuic square-wave form f() is a periolic fnctio 
wh period 27 and is defined as 

2 x 5- 10 

- 7<I <0 
) << I. 

i. Defi)e cohereuce and explain its role in the int erference of waves. 

5 x 2=10 

ii. Determine the position of the second-order dark fringe. 

1-4 

ii. Two colherent light sorces produce an interference pattern. The path difference 
between the waves at a certain point on the screen is 1.5 × 10O meter. If tlhe 
wavelength of the light is 500 nm. determine whether the interference at this point 
is constructive or destructive. 2+3 

(d) In a Young's double-slit experiment. nonochromatic light of wavelength 500 nm is nsed. The dist ance between thhe slits is 0.80 mn, and tlhe screen is placed 22 neters away from the slits. 

i. Calculate the distance between the central bright ringe and the first-order bright fringe On the SCreen. Dupartmert of Phycs 
P.R Thalar Govt Cologa 

iii. Explain the conditions for costrnctive and destrnctive interference in this experi )ent. 
i. Describe how the fringe visibility (contrast between bright ad dark riuges) would be affected if the coherece lengtlh of the light sonrre is reduced. 214|+1 
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1. AnsWer any fir questions from the following: 

(b) What is Lissajous Figure? 

(a) Displacement of a particle at an inst ant is given by .r() = Acos(wt) + Bsin(wt). Find the amplitude of the motion. 

(c) Calculate the dimension of coefficient of viscosity. 
(d) What are beats? 
(e) Define wavefront. 

(g) State Huygens' principle. 

Full Marks: 20 

(f) Two coherent light beams of intensities I and 4I produce inter ference pattern. What is the intensity at a point where the phase difference is ? Depertmernt of Pryeic 

2x =10 

2. Answer any two questions from the following: 

(d) 
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(l) State two conditiols for two light sources to be coherent. 

(a) Slow that the result ant motion of a particle under the influence of two parpendicular SHMs of same frequency is. in general. an ellipse. Under which conditios the resultant motion will be a pair of straight lines? 1+4 

5x 2=10 

(b) Define coefficient of viscosity of a fluid. Derive Poiseuille's for Inula regarding volme rate of steady Mow of an incompressible viscous liquid through a horizontal capillary of uniform croSs section. 
1+4 

(c) Derive a mathenatical expression for the width of interference fringes obtained in Young's double slit experinment with the help of a suitable diagram. 

ii. Write down the formula for fringe visibility. 

i. The ratio of the intensities at minima to the maxima in the Young's doublc slit experiment is 9: 25. Find the ratio of the widths of tlhe two slits. 

Dapertnent of Phylcs 
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4+1 
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Answer any five questions from the following: 2 x 5 = 10 

(d) What are beats? 

Department of Physics 

(a) What are synclastic and anticlastic surfaces? 
(b) The amplitude of a particle executing SHM with angular frequency w is A. Determine the maximum 
acceleration of the particle. 

Full Marks: 20 

(C) Compute the excess pressure inside a air bubble of diameter 2mm that is entirely inside the air 

solution. Given the surface tension of the soap solution is 0.025Nm. 

(e) What are coherent sources ? 

fringes. 

() What are the condition to have good contrast in the interference pattern? 
(g) Why are coherent sources necessary for interterence experiment? 
(h) Light waves from two coherent sources of same intensity I interfere. Calculate the visibility of 

Rerent of Pyc 
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Answer any two questions from the following: 5 x2 = 10 
(a) Define coefficient of viscosity of a fluid. Derive Poiseuille's formula regarding volume rate of steady 

flow of an incompressible viscous liquid through a horizontal capillary of uniform Gross-section. 

Expand f(x) in a Fourier series. 

(b) State Fourier's theorem. An anti-symmetric saw-tooth wave form f(x) is a periodic function with 
period 2r and is defined as 

f(x) = x for -n <I<I. 

(c) Fringes are produced with monochromatic light of wavelength 689 nm. A thin film of glass of 

refractive index n = 1.52 is placed normally in the path of one of the interfering beams. The central 
bright fringe is found to be shifted to a position occupied by the fith bright band from the center. 
Calculate the thickness of the glass film. 

Department of Physcs 
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(d) A glass plate 1.2 x 10-3 mm thick is placed in the path of one of the interfering beams in a biprism 

using . = 6000 Å. If the central band shifts a distance equal to the width of the bands, find the 

refractive index of glass. For what thickness of a plate of index 2.5 introduced in the path of the second 

beam would the central band be back in its original position? 
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