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[This question paper contains 02 printed pages] 

इस प्रश्न पत्र में 02 मुद्रित पृष्ठ हैं 

                          Roll Number / रोल नंबर:  ______________ 

HPAS Etc. Combined Competitive (Main) Examination, 2019 

  . . .  . आद्रि संयुक्त प्रततयोगी (मुख्य) परीक्षा, 2019 

Physics-I /       -I   

Time Allowed: 3 Hours             Maximum Marks: 100 

अनुगत समय: 3 घंटे                    अंक: 100 

Note / नोट: 

1. This question paper contains ten questions in five Sections. Attempt one question from 

each Section. 

इ                        द                         ए     का     द        

2.  Each question carries equal marks. Marks are divided and indicated against each part of 

the question. Write answer in legible handwriting. Each part of the question must be 

answered in sequence and in the same continuation. 

प्रत्येक प्रश्न    समान अंक हैं। प्रश्न के      को तिभातित    प्रश्न के प्रत्येक भाग के तिरूद्ध इंतगत द्रकया 

गया ह।ै                       । प्रश्न के प्रत्येक भाग का उत्तर उसी ्रमम में द्रिया िाना ाातह।। 

3.  Attempts of questions shall be counted in sequential order. Unless struck off, attempt of 

question shall be counted even if attempted partly. Any page or portion of the page left 

blank in answer book must be clearly struck off. 

                                   ए      द            ,                         

  ए                      द                                                          

                        ए  

4. Use of Log table is permitted. Re-evaluation / Re-checking of answer book is not allowed. 

                                उत्तरपुतततका के पुनममूलयांकन / पुन: िााँा की अनुमतत नहीं ह।ै 

---------------------------------------------------------------------------------------------------------------- 

Section-I 

   -I 

1. (a)  Assuming the surface tension of rain water to be 72 dynes/cm, find the difference of 

pressure inside and outside a rain water drop of diameter 0.02 cm. What would this 

difference of pressure amount to, if the drop were to be decreased by evaporation to 

a diameter of 0.00002 cm?                  (10) 

                                72       /           ,                    द       

    0.02              द  औ       द              ए   द                           

    ,        द    0.00002                                           ?         

(b)  Distinguish between streamline and turbulent flow of a liquid and explain the 

physical significance of the Raynold’s number.                                     (10) 

ए              औ                                 औ                           
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2.  (a)  Describe Michelson-Morley experiment and show how the negative results obtained 

from this experiment were interpreted.                                                 (10) 

  इ     -                      औ   द  ए     इ                               

                  ई                

(b) The life-time of μ-meson is 2.2 × 10
-6

 sec and their speed 0.998c, so that they can 

cover only a distance of 658.6 meters in their entire life-time and yet they are found 

in profusion at sea level i.e. at a depth of 10 km from the upper atmosphere where 

they are produced. How may this be explained on the basis of (i) Lorentz-Fitzgerald 

contraction (ii) time dilation?                 (10) 

μ-meson        -    2.2 × 10
-6       औ           0.998c   ,                    

    -            658.6         द                  औ                            

     ए                                10             ई                          इ   

(i)       -                      (ii)                                        

       ?  

Section-II 

   -II 

3.  (a)  Define Entropy and give its physical meaning. Show that entropy remains constant 

in reversible process but increases in irreversible process.              (10) 

ए                      औ  इ              द    द  ए     ए                      

                                                              

(b)  A Carnot’s refrigerator takes heat from water at 0
0
 C and discards it to a room 

temperature at 27
0
 C. 1 kg of water at 0

0
 C is to be changed into ice at 0

0
 C. How 

many calories of heat are discarded to the room? What is the work done by the 

refrigerator in this process? What is the coefficient of performance of the machine? 

(1 Calorie = 4.2 Joule)                   (10) 

ए               00
 C                        औ  इ                     27

0
 C    

    द        00
 C    1              00

 C            द                               

                 ? इ                                                ?         

 द                    ? (1        = 4.2    )     

      

4.  (a)  What are Fermions? Write down the postulates of Fermi-Dirac statistics. Derive an 

expression for the probability distribution of particles governed by Fermi-Dirac 

statistics.                                                                           (10) 

                ?    -                              -                         

                          ए ए                             

(b)  Calculate the surface temperature of the Sun and Moon, given that wavelength of 

maximum intensity of emission λm = 4753 A
0
 and 14 μ respectively.            (10) 
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                                   द     λm = 4753 A
0 औ  14 μ    द      ए,      

औ                                             

Section-III 

   -III 

5.  (a)  Show for a particle executing SHM, the instantaneous velocity is ω       and 

instantaneous acceleration is     .                                                                      (10) 

SHM                       ए          ए,              = ω       औ  

              =       द                  

(b)  A guitar string is 90 cm long and has a fundamental frequency of 124 Hz. Where 

should it be pressed to produce a fundamental frequency of 186 Hz?             (10) 

ए               90                  औ  इ    124                         186      

                      द            ए इ        द              ए?    

6.  (a)  What are free, damped and forced vibrations? Give the theory of forced vibrations 

and discuss the condition of resonance.                                                 (10) 

   ,    औ                     ?                        द  औ       द             

                           

(b)    The equation of a progressive wave moving on a string is y = 5 sin  (0.01x - 2t). In 

this equation, y and x are in centimeters and t is in sec. Calculate amplitude, 

frequency and velocity of the wave. If two particles at any instant are situated 200 

cm apart, what will be the phase difference between these particles?            (10) 

  ए                                             y = 5 sin  (0.01x - 2t)     इ  

         , y औ  x                औ  t                         ,       औ         

            द                     द     200         -           ,    इ      

                        ?       

Section-IV 

   -IV   

7.  (a)  Explain with proper examples the interference due to “division of wave front and 

“division of amplitude”.                    (10) 

"                 ” औ  “              "                         द         

                             

(b)  Calculate the least thickness of a calcite plate which would convert plane polarized 

light into circularly polarized light. Given that μ0 = 1.658, μe = 1.486 and 

wavelength is 5890 A
0
.                                                   (10) 

     इ                       ई                                                  

                                 द            μ0 = 1.658, μe = 1.486 औ       द      

= 5890 A
0
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8.  (a)  Explain the formation of spectra by a plane diffraction grating. What particular 

spectra would be absent if the width of the transparencies and opacities of the 

grating are equal?                                                    (10) 

ए                                     ठ                                    

                द              द      औ      द             ई           ?       

(b)  Sunlight is reflected from a calm lake. The reflected light is 100 % polarized at a 

certain instant. What is the angle between the Sun and the horizon? The refractive 

index of water is 1.33.                     (10) 

             ए                                              ए                 

      100%                  औ                            ?                   

1.33          

Section-V 

   -V  

9.  (a)  How is laser light is different from ordinary light? Discuss the working principle of 

Ruby laser. What role do Chromium ions play in this process?              (10) 

                                         ?                                      

इ                                          ?             

(b)  Find the ratio of populations of the two states in a He-Ne laser that produces light of 

wavelength 6328 A
0
 at 27

0
 C.                                       (10) 

ए  He-Ne         द       ए        द                            द     6328 A
0    

27
0
 C                                

10. (a)  Explain the principle of (i) Induced absorption, (ii) Spontaneous emission and (iii) 

Stimulated emission. Show that the ratio of Einstein’s coefficients is given by 

  

 
  

       

  
 .                                                               (10) 

(i)             , (ii)    :        औ  (iii)                                    

 द  ए      इ                          
  

 
  

       

  
         

 (b)  What do you understand by the terms acceptance angle and acceptance cone for an 

optical fibre? Derive an expression for acceptance angle in terms of refractive 

indices of the core and the cladding.                (10) 

ए           इ        ए             औ                              ?        

               औ               द                       ए ए                    
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