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GROUP-A

1.   /a/    Derive an expression for de Broglie wavelength of matter particle
in  terms  of kinetic  energy  and  temperature.                               10

6i§6i6  <QO  ©iaqi9i  Qoaq  aoi8<  Gt©Qi6\  6  6gi6ia  OQer  6aa<i  aiG\u  qQ

a§QH6 8OiQ cog I

¢/   Write  a  note  on wave  particle  dualism.

Wave particle  dualism Qa66\  q®  6Q16'` 6G\6l  I

/115

2.   Starting  from  Schrodinger's  wave  equation,  calculate  the  eigen
energy  for a  free  particle  in  one-dimensional  box.                              15

6gi©erQ6\ OQer qqico6i& aiQq  Gia,  vie ®iQ6qQiG\ Qi®6Q viGr e  GtaQi  ai6®\'

eigen  61§  G161G`l   G`QQ  I
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3.   Obtain  an  expression  for the  energy  levels  of a  harmoric  oscillator
by applying  schrodinger's  equation.                                                          15

Schrodinger's qql®6\6i g6ai6i ®6\ ®i6qiaQ Ga 6Q6tQQ 61®g6\ also <Q qiQio6|

Q6\a I

4.   Explain  the  fine  structure  of hydrogen  spectrum  on  the  basis  of
spin  orbit  interaction.                                                                                       15

aQ`  aa6``  Q®Qi9G``  a  aitli6\  Qa6Q  @iQ6gi66tQ  6QiG.i.qQ  qfl  qo@6fliQ  Qiii6iiii

G)Qq I

5.   Explain the origin of Stokes and anti-Stokes lines in Raman spectrum
on the basis  of quantum theory.                                                                15

S®q`a®l®altllQ6QRaman6qS.q6Q6ql9qQ°al©-6®19QIGiG``Q6)q©Qiiigiill
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6.   Discuss  the  meson  theory  of nuclear  forces.

a6ffliq 61©6\ 6flq@` a®i© 6qa6Q  ai6fli6iG`i  Q6\Q I

7.   Discuss  the  ground  state  properties  of deuteron  and  explain  the
magnetic  dipole  and  electric  quadrupole  moments  of deuteron.   15

Oi6616!G\`Q aQ a6 a®asQ a i6fli6.G`i  OQa qQO qaena @iQ6a iQ qQO ®i6GtQQ`Q

6aQi6® G`qd® q&6iq QHi6iiii  QQq I
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8.   /ci/   What  are  elementary  particles  and  how  are  they  classified?  5

giaa® caGii  q6Gp Gp'6i7  6qq6® 6a@  696iiQ® QQiaiq  I

¢/   State  and  explain  the  conservation  laws  which  govern  the
elementary  particle  reactions  of decay  with  examples.            10
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9.   /a/    Write  a  note  on  Gell-Mann-Nishijima  scheme.

Cell-Mann-Nishijima aQ Qa6Q qQ 6fllG'` 6fl6la I

¢/   What are quarks? Outline the basic aLssumptions and properties
of quarks.

Quark model  given  below  :

(i)  Mesons
/t.i/   Proton  and  anti-proton

/#j/   Neutron  and  anti-neutron.

Quarks q6Q Q'61? Quarks 6\ 6qlaG) aaqlG` qQo q6iq6® 6G\6I  I

aqfiq® Quarks q6on q6® :

(i)   Mesons

4.1./   Proton  and  anti-proton

/t.t.i/   Neutron  and  anti-neutron.

10.   State  and  prove  Bloch  theorem  with  reference  to  the  periodicity
character  of potential in  a  crystal.                                                           15

q®  qa®6Q  qqiQwoiQ  aa<uia  06\9a G`6TiQ  6Qi6t`  q@66\iqQ 8Qi6I  qQO  8fli6i
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11.   Explain briefly about the  types  of superconductor.

qa6rassQ  (superconductor)  a  g®iQ6QQ a®a66\  qoag6Q  Gks<G`i  ®6\  I

12.   Explain various  parameters  of PET.

PET a  §§Q  aiQiaGiQ  q6q G`iii6iui  Q6!  I

15

15

GROUP-B

13.   Obtain the Heisenberg's uncertainty principle from de Broglie's wave
concept.                                                                                                                   20

6©  69lafiGP  (de  Broglie's)  ®Qer  tllQ61lq  Heisenberg's  aaaoel  G`16  g19

coal

14.   Explain  the  vibrational-rotational  spectrum  of diatomic  molecules.
What are P,  a and A branches in vibrational rotational spectra? 20

vi®diatomicdqq6coenGi-qSQ6qef\®Qul6HIG}@9qQoonG`-q€Q6qqF\66\

p,  a qQo A 6iiGiq6e G}'6I?
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15.   /a/    Explain the violation of parity in  P-decay.

P-decay 6Q  qqlQOQ  Qfl|°aGI  QH161lll  Gin  I

10

/b/   What is  internal  conversion  and  how is  it different from  photo-
electric  effect?                                                                                               10

ai6\H6Qi6i  qai6Q ®'6i7  a66ii-Q66\ep 8G\iQ Oia viol 6a§ a6!7

16.   Define  the  term  superconductivity  and  explain  in  detaLil  various
characteristic  properties  of a  superconductor.                                    20

qaQ®®6,6a   (superconductivity)  6lQG).  Q1116lHI   G}Qa  qQ°   qjaQG}®QaQ

(superconductor)  a a§Q Q§9  q616qa6Q 68o® 6\16Q Q1116"l  ®6\q I

17.   Give a brief account of class A,  8 and  C amplifiers and sketch their
AC  load  line  with  output voltage  and  current waveforms.               20

Qiq  A,  8 qQo  C amplifiers  6\  q®  q°a8  6G`i6l`  6G\6i  viQo  aiQG1`q6l`  66`iQ66®`

qQO asQg  @6giG\crqi  q§0 6qqiG`GPQ qa  (Ac)  6Qi®` G\iQG`` a §9  aGra` ®Q  I

18.   Give  the  block  diagram  of a  superheterodyne  radio  receiver  and
explain  the  function  of each component.                                               20

<G?  qaQ6@66'66\l®lQfl`  (superheterodyne)  66\60  6a6\6\Q  QQ 69  aa  qG`°

96OuGi  ©aioG\Q   Giia<Hq Qiii6Iqi  Q6\  I
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