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                                                                                                                        UCHS(2)Phy(4) 

Set I                                                                                                            Core 
                                                                2020    
                                                    Time : 1hour 30 minutes 
 Full marks:60 
 
Candidates are required to give their answers in their own words as far as practicable. 

The figures in the margin indicate full marks. 
Answer all the questions 

 
 

Group A 
 

1. indicate the correct answer from the given alternatives.                                    15x1=15                               
 
(a) A travelling wave in a stretched string is described by the equation                                 
𝑦 = 𝐴𝑠𝑖𝑛(𝑘𝑥 − 𝜔𝑡).	The maximum particle velocity is  
             ( i.)  A𝜔                                                            (ii)  𝜔/𝑘             
              (iii)  1

2
                                                               (iv) 34

32
 

 
 

 (b ) A diffraction pattern is obtained using red light. What happens when the red light is 
replaced by blue light 
 
        ( i.) There is no change                 (ii)  Diffraction bands become narrow & close-spaced 
        (iii) Bands become broader and far spaced             (iv) Bands disappear 
 
(c)The speed of sound in air is not affected by changes in 
             
 
             ( i.) humidity  in atmosphere                   (ii)  temperature of air 
             (iii)  atmospheric pressure                       (iv) wind velocity 
 
 
 

(d)   In the Newton’s ring experimental set up, (when the surfaces of the glass plate & the 
lens are in contact at the centre), the central ring is  

 
             ( i.)  bright or dark depending on the medium                      (ii) always dark 
             (iii) bright or dark depending on the wavelength                  (iv) always bright 
 
 
  ( e) Haidinger’s fringes are fringes of   
 
               ( i.) equal inclination                                                     (ii) equal thickness                                                                   
                 (iii) both                                                                      (iv) none  
                                                                 
   (f ) Michelson Interferometer can be used to determine 
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                  (i)only the wavelength of monochromatic light       (ii) both (i) and (iii) 
                  (iii) only the difference in wavelengths                   (iv) None of the above 
 
 
 (g ) If a grating has N lines then its resolving power varies as  
            ( i.)   N                                                            (ii)  N2                                                             
            (iii)   1/N                                                         (iv) does not depend on N 
 
 
( h)  The nodes are points in a stationary wave which  
     ( i.) are permanently at rest but suffer maximum pressure variation. 
      (ii)  are permanently at rest but suffer minimum pressure variation                                                                   
     (iii)  suffer maximum displacement & minimum pressure variation  
     (iv) suffer minimum displacement & maximum pressure variation 
 
 
(i )  If fr  and fv be the focal lengths for red and violet colours respectively for a zone plate 
then 
     ( i.) fr  > fv                                                   (ii)  fr  < fv      
     (iii)  fr  = fv                                                 (iv) No known relation 
 
 
(j )    On reflection from the denser medium, the light undergoes a phase change of 
 
     ( i.)  𝜋                                 (ii)  2 𝜋 
     (iii)  𝜋/2                            (iv) zero 
              
 
( k) Interference is a consequence of  
 
    ( i.) transverse nature of light          (ii) longitudinal nature of light     
     (iii) particle nature of light             (iv) wave nature of light                                                                    
 
 
(l ) Energy is not transferred by 
             ( i.)  transverse progressive wave             (ii)longitudinal progressive wave    
             (iii)  stationary wave                                 (iv) electromagnetic wave 
    
 
(m)   For constructive interference to take place between two monochromatic light waves of 
wavelength l, the path-difference between the waves should  be 
 
             ( i.)    nl                              (ii)  (2n-1) l/2 
 
             (iii)    (2n-1) l/4                          (iv)   (2n+1) l/2 
 
(n) The distance between two nodes in a stationary wave of wavelength 𝜆 is 
     ( i.)  𝜆                                   (ii)  𝜆/2 
     (iii)  𝜆/4                                (iv) 2	𝜆 
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(o ) A zone plate is a diffracting screen which behaves like a  
     ( i.)   convex lens                                                        (ii)  concave lens 
     (iii)    convex mirror                                                   (iv) concave mirror 
 
 
 

Group B  (very short answer questions) 
 
(Each answer should be in one or two lines )                                                             2x5=10 
                        

 
2.what is the phase-difference between two waves when they interfere (i) constructively  
(ii) destructively? 
3. Describe briefly the diffraction pattern due to a circular aperture. 
4. Define a wave front. 
5.Write an equation connecting linear frequency and angular frequency 
6 When a transverse wave pulse propagating on a stretched string is reflected from the fixed 
end, does it suffer a change in phase? 
 
 

Group C  ( short answer questions) 
 

(Each answer should be within 150 words )                                                               5x7=35                           
 

7. Distinguish between Fresnel and Fraunhofer diffraction. 
8. Newton’s formula for speed of sound in air was corrected by Laplace. Why? 
9.What do you understand by the limit of resolution of an optical instrument? What is 
Rayleigh’s criterion? 
10.What are Lissajou’s figures? Mention one use of it. 
11.A progressive wave of frequency 550 Hz is travelling with a velocity of 360m/s. How far 
apart are two points 600 out of phase? 
12.Explain that the film which appears bright in reflected light appears dark in transmitted 
light. 
13.What assumptions did Fresnel make in order to explain diffraction? 
 


