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[This question paper contains 05 printed pages] 

             

Roll Number: ______________ 

HPAS (Main) Examination-2018 

PHYSICS-II 

Time: 3 Hours                             Maximum Marks: 100 

         समय : तीन घंटे        अधिकतम अकं: 100 

Note: 

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

 
2. Each question carries equal marks. Marks are divided and indicated 

against each part of the question. 
 

3. Write legibly. Each part of the question must be answered in 
sequence in the same continuation.  

 

4. If questions are attempted in excess of the prescribed number only 
questions attempted first up to the prescribed number shall be 

valued and the remaining answers will be ignored. 
 

5. Use of Log table is permitted. 

ध्यान दें: 

1. इस प्रश्न पत्र में पााँच खडंों में दस प्रश्न हैं। प्रत्येक अनुभाग से एक प्रश्न का उत्तर लिखखए। 
2. प्रत्येक प्रश्न के समान अकं हैं।      को प्रश्न के प्रत्येक भाग के विरुद्ध विभाजित और इंधगत 

ककया गया है। 
3. स्पष्ट रूप से       प्रश्न के प्रत्येक भाग को उसी क्रम में क्रम से उत्तर ददया िाना चादहए।  

 

4. यदद प्रश्नों को ननिााररत संख्या से अधिक करने का प्रयास ककया िाता है, तो केिि ननिााररत 

संख्या तक पहिे ककए गए प्रश्नों का मूलयांकन ककया िाएगा और शषे उत्तरों को निरअदंाि 

ककया िाएगा। 
5. िॉग टेबि का उपयोग करने की अनुमनत है। 

 



Page 2 of 5 
 

Section-A 

   -अ 

1. (a) State Ampere’s law and show that always ∇.B=0     

 एम्पीयर    नियम                            कि      ∇.B=0 

                     (10) 

(b) Show that the energy density of electric field in the region 

between the plates of a parallel plate capacitor is ½ E2          

Where  is the permittivity of the medium between the plates 

and E is the electric field between the plates of the parallel plate 

capacitor.            (10) 

 

        कि समािाांतर प्लेट सांधाररत्र िी प्लेटों िे बीच निद्युत क्षेत्र    ऊर्ाा घित्ि ½ E2                 

     ह।ै      प्लेटों िे    , माध्यम िी                E समािाांतर प्लेट सांधाररत्र 

िी प्लेटों िे बीच निद्युत क्षेत्र िी       ह।ै 

2 (a) An electron of velocity v=(2x106 î + 3x106 Ĵ) m/sec enters a 

region of uniform magnetic field, B=500 î Gauss. Show that its 

path becomes helical. Also, find the radius of the helical path.     

               (10) 

 v=(2x106 î + 3x106 Ĵ) m/sec िेग का एक इिेक्ट्रॉन एक समान चुांबिीय 

क्षेत्र  B=500 î Gauss गॉस में प्रिेश िरता ह।ै         कि           िुां डनलत    

       । िुां डनलत      िी नत्रज्या         । 

(b) Discuss the resonance condition in a series resonant L-C-R 

circuit. Find an expression for quality factor.                      (10) 

एि        L-C-R अिुिाद       में अिुिाद                      ।       

        िे नलए एि      प्राप्त       ।  

 

Section-B 

   -  

3  (a) Explain the significance of different forms of Heisenberg’s 

uncertainty relation with suitable examples.                       (10) 

हाइर्ेिबगा अनिनितता        िे निनिन्न रूपों िी       उपयुक्त उदाहरणों      

      । 

(b) The ground state wave function for hydrogen atom is given by 

 Ψ100 =   1   e-r/a
0 

        
 
  

3 
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Where 
a

0 is Bohr’s radius. Find the expectation valve of the 

potential energy in the ground state of the hydrogen atom.  

              (10) 

हाइड्रोर्ि परमाणु िे           -       नलए       ि   

             Ψ100 =   1   e-r/a
0 

        
 
  

3 

कदया र्ाता ह,ै      a0 Bohr       ह।ै हाइड्रोर्ि परमाणु िे                

हाइड्रोर्ि परमाणु िे                   नथिनतर् ऊर्ाा    नलए                 

      । 

 

4. (a)  Give the quantum mechanical explanation of normal Zeeman 

effect.             (10) 

 सामान्य Zeeman प्रिाि िी क्ाांटम                     ।  

 

 (b) An X-ray tube operates on 13.6X103 volts. Find the maximum speed of 

electrons striking the ante cathode.                                                      (10) 

एि X-      िनलिा 13.6X103 िोल्ट पर सांचानलत होती ह।ै     िैिोड               

इलेक्ट्रॉिों िी अनधितम चाल ज्ञात िीनर्ए। 
 

Section-C 

   -   

5. (a) Using binding energy versus mass number curve, explain why 

among lighter atoms, fusion releases energy while among 

heavier atoms, fission releases energy.        (10) 

    ऊर्ाा िक्र िो      िरते हुए        कि हल्िे परमाणुओं   , सांलयि      ऊर्ाा 

           ह ैर्बकि िारी परमाणुओं    ऊर्ाा, निखांडि               ह।ै 

(b) Find the average binding energy per nucleon in 8O
16 (mass = 16 

a.m.u.). Given that the mass of a proton = 1.00758 a.m.u. and 

the mass of neutron = 1.00897 a.m.u. and mass of an electron 

is 0.00055 a.m.u.            (10) 

8O
16 (      = 16 a.m.u.)                 औसत     ऊर्ाा ज्ञात िीनर्ए।      

       कि    प्रोटॉि          1.00758 a.m.u.        न्यूरॉि          

1.00897 a.m.u.   ,        इलेक्ट्रॉि          0.00055 a.m.u.   । 

 

6  (a)  Outline the various characteristics assessed by elementary 

particles.             (10) 
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      िणों         निनिन्न                          िीनर्ए।  

 

(b) The half-life of radon is 3.80 days. After how many days will 

only one-twentieth of a radon sample will be left over?       (10) 

रेडॉि            3.80       । किति ेकदिों      एि रेडॉि                       

                 । 

 

Section-D 

   -  

7.  (a) Show that for a cubic lattice, the lattice constant ‘a’ is given 

by:- 

  a =    nMA 
   1/3 

              NAρ 

Where, n is the number of atoms per unit cell, MA is the atomic 

weight of the material atom. NA is Avogadro’s number and ρ is 

the density of crystal material.         (10) 

        कि एि           िे नलए,              कदया र्ाता ह:ै- 

 

         a =    nMA 
 1/3 

             NAρ 

     n       िोनशिा में परमाणुओं िी सांख्या ह,ै MA          परमाणु िा परमाणु िार ह,ै 

NA एिोगैड्रो िी सांख्या ह ै    ρ कक्रथटल सामग्री िा घित्ि ह।ै 

 

(b) How does the Debye’s model differ from the Einstein’s model of 

specific heat for solids? Mention essential differences of the two 

models and enumerate the consequences of these differences.  

               (10) 

                                    Debye       , Einstein               

ह।ै                                         अांतरों िे पररणाम       । 

 

8.  (a) Differentiate conductors, semi-conductors and insulators on the 

basis of band theory of solids.          (10) 

     िे बैंड नसद्ाांत िे आधार पर      , अधा-चाल               िे           

     । 

 (b) Plot the first three wave functions for an electron confined in a 

one-dimensional box of length a. Also, show the variation of 

corresponding probability density. 
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एि a लांबाई िे एि       बॉक्ट्स में सीनमत इलेक्ट्रॉि िे नलए     तीि             

             ।                                        । 

 

Section-E 

   -  

9.  (a) Find the concentration of donor atoms to be added to an 

intrinsic Ge sample to produce an n-type material of 

conductivity 480 S/m. The electron mobility in n-type Ge is 

0.38 m2 /(Volt-sec).            (10) 

एि        Ge                                 परमाणुओं िी                   

      कि 480 S/m        िा n-                    । n-        Ge    

इलेक्ट्रॉि        0.38 m2/ (िाल्ट – सेo)   । 

 

 (b) Draw transistor output characteristics by drawing suitable 

circuit diagram in common-emitter configuration. Explain 

active, saturation and cut-off regions of the characteristics. (10) 

    उत्सर्ाि        में उपयुक्त                  , राांनर्थटर    आउटपुट 

                      ।           िे सकक्रय,       और      क्षेत्रों िी व्याख्या 

िीनर्ए।  

 

10. (a) Explain the necessity of modulation in a communication system.  

                (10) 

   सांचार       में         िी आिश्यिता िी             ।  

 (b) Solve the Boolean expression C = A + B for the following 

inputs:- 

 A = 0, B = 0; A = 1, B = 0; A = 1, B = 1;       (10) 

 बूनलयि      C = A + B िो निम्ननलनखत        िे नलए हल       :  

 A = 0, B = 0; A = 1, B = 0; A = 1, B = 1; 

 

 

  

 


