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Annual Examination - 2019

B.Sc. Part - II1
PHYSICS
Paper - 1

RELATIVITY, QUANTUM AND NUCLEAR PHYSICS

Max.Marks : 50
Time : 3 Hrs. Min.Marks : 17
Vi ¥ [k.M Ve nl viry2ikjh 17u g] felg gy djuk viuok;: gA [k.M
‘et e ykikjh ¢'u ,o [k.M MB* e ik mikjh ¢*u gA [k.M "* dk

Icl igy gy djA
Note : Section'A’, containing 10 very short-answer-type questions, is compulsory.
Section 'B' consists of short-answer-type questions and Section 'C'
consists of long-answer-type questions. Section 'A" has to be solved first.

Section - 'A'

futukfdr viryikh ¢'uk d mikj ,d ;k nk okD;k e nA

Answer the following very short-answer-type questions in one or two

sentences. (1x10=10)
U39 1. Aehd"—aldl B YA & FUMHD YR T 87

What is the negative result of Mickelson Morley Experiment?
geq 2. fedh—aral Feele & foly dNST wUaRoT FHIaHR0T foiay |

Write the Lorentz transformation relations for space-time co-ordinates.
T 3. qATICH AiFD! fhd UBR & HOf b oy F] Bt & ?

Quantum Mechanics is valid for what type of particles?

U3 4. STl THHROT RIT 87

What is De-Broglie's equation?
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<R [y @ e w2

What does the quantity

FITUCH BT B IFIAR AR AT Tl PR I8 BN D Ioll Wk DA
B 87
What type of energy level does a simple harmonic oscillator have?

SoldST BT YT BT FIT fpa-m grar g ?

represent?

What will be the spin angular momentum of an electron?

T 3] BT BIAAFTD ol TR HAT BIAT 27
What will be the type of spectra does the vibrational energy level has?
e BT G T @ i dEd 2?

Define mass number of the nucleus?
—pUT SAGID] BT BT JUIhT HAT BT &7
What type of spectrum does the

-emmitter's mostly have?
Section - 'B’

futukidr y?% mikh; c¢'uk d mikj 150&200 *iin Bhek e ni
Answer the following short-answer-type questions with word
limit 150-200 (3x5=15)
AMUTD TR THg &b Fgdd bl dedd o1 & ¢ g W@fud
PIRTT |

What is meant by length contraction? Derive the expression?

OR

SIS BT TIA ol Fag Frfia difoy |
Derive Einstein's mass energy relation.

WTih b1 ddroeq RIgid ar g ? AHssy |

What is Planck's Quantum theory? Explain.

R 4.

U3 5.
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OR
RS Al Qe @ g sNETR wHiexor folRay dem g9 &al
HITY | Rig BIRTY &6 Siferd & Ioit wR fAfdea den wvgsa e
g
Write down the Schrodinger’s equation for a simple harmonic oscillator
and solve it. Show that the energy levels of the oscillator are discrete and
equidistant.
IS Sl TAT SIS WA & qUishd H T AR 2?2 AP ARAT
PR |
How does the spectrum of deutron differ from that of hydrogen atom?
Explain.

OR
AT TG T 27 A X3 B [aeryary forkay | 9 uMTd BT gt
& gaTveH RIGId §RT ARAT HI |
What is Raman Effect? What are the characteristics of Raman lines?
Explain Raman Effect by Quantum theory of light.
UEGRUT U BT RIS, AR UG Hrifde FHsIey |
Describe the principle, construction and working of scintillation counter.
OR
ST Ufded e 4 A9 AT A 812 M$AT Ve fae @1 7w
forRay wa <erigy f& g8 fham aREmaiad! dm &7
What do you mean by radioactive decay? State the law of radioactive
decay and show that this is exponential.
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OR
g TN B forU S—arel @ N URBouAT T 27 HeY Bl
oA AT |

What is De-Broglie's Hypothesis for matter waves? Derive the

expression.

RITIAT BIFTT |

Define wave function and derive Schrodinger's time independent wave

function.

OR
gaarel A 1 Hifas srf qar 27 falt e =R @ gl 99
& forg g ferfag |

What is the physical meaning of expectation value? Write expression
for expectation value of a dynamical variable.
arell @1 uged RAgid @ § ? Herg H faRkay |

What is Pauli's exclusion principle? Write in brief.

OR
I B FeT H ARAT PIT |
Explain coupling in brief.

AT TS AMATHAT BT JTIROM BT Teh IaTeRYT <l gY Ferd H
ferfag |

Explain the concept of compound nucleus formation in brief giving one
example.

OR
feAl T UR—=gfeAl URFHOT & AR W —&F DI ARA
PBITY |

Explain  -decay on the basis of neutrino and anti-neutrino.

B-S

IR 3.

IR 4.

IR 5.
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OR

e TR B U S—arell @ O IR$beT RT 2?7 Hag Bl
e I |

What is De-Broglie's Hypothesis for matter waves? Derive the
expression.

RITIAT BHIFTY |

Define wave function and derive Schrodinger's time independent wave

function.

OR
gl A BT Wifaew erf w1 2?7 il i =R & gl 99
& fog g3 forfay |

What is the physical meaning of expectation value? Write expression
for expectation value of a dynamical variable.
dfell T auasi Rigld @7 & ? derg 4§ foifay |

What is Pauli's exclusion principle? Write in brief.

OR
IHT B HEY H ARAT I |
Explain coupling in brief.

AT TS IATHAT BT AR P Ueh &8R0T o gU Feld ¥
foReg |

Explain the concept of compound nucleus formation in brief giving one

example.

OR
feAr qn Uf—=gfel URBSITT & MR R —&g DI ARAT
PIRTT |

Explain  -decay on the basis of neutrino and anti-neutrino.
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Section - 'C'

fuEukfdr nh? mikjh; ¢*uk d mikj 300&350 *in Bhek e ni
Answer the following long-answer-type questions with
word limit 300-350 (5x5=25)
AT HUATRYT FHIERN BT A DIy |

Derive Lorentz transformation equation.

OR
@)  AHEIOrRAT BT JUfETBAT BT AT BITY |

Discuss the simultaneity of events.

@) TS W HEaT W ST a1 FHSKT ©° FHIOd HIFTT |
What do you understand by length contraction? Prove it.
FAT0CH ST & Sferdl BT folRay T AHeSY | TR Held

@1 U ARAT DI |

Write down the postulates of quantum mechanics and explain them.
Explain the probabilistic interpretation of wave function.

OR
T TR AT B2 SIAFT T TER B TN BT gUH HIFTT | ST BT
@ T UG 6 geR Rig 8l 87

What are matter waves? Describe Davission and Germer's Experiment.
How the wave nature of a particle is proved by this experiment?

IMIATAR favg FU= R JMUfdd BT & o NSRS
RIT oI 3 ' PO | AT &1 o URIHT Tl BT
ST Gea~ DIFIY |

Write down the Schrodinger wave equation for a particle incident on a

rectangular potential step. If then find the expression for

transmittance coefficient.

E<V,

R 1.

R 2.

TR 3.
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Section - 'C'

fuEukfdr nh?k mikjh; ¢*uk d mikj 300&350 *in Bhek e ni
Answer the following long-answer-type questions with
word limit 300-350 (5x5=25)
AR HUTRYT FHIBRON BT T BTG |

Derive Lorentz transformation equation.

OR
@)  FHeIOTRAT BT JUfRTHAT B AT BT |

Discuss the simultaneity of events.

@) oTETS W HaEad W U T FEHSK §° JEIOT BHITT |
What do you understand by length contraction? Prove it.
FAToCH AfHD & AABIdl BT fARIY TAT AHSMSY | TIT Bl

@1 U ARAT BIFTY |

Write down the postulates of quantum mechanics and explain them.
Explain the probabilistic interpretation of wave function.

OR
T T AT 8° SAFT T TER B AN BT gUF HIFSTT | 3T BT
@ T UBT fha geR Rig Bl 82

What are matter waves? Describe Davission and Germer's Experiment.
How the wave nature of a particle is proved by this experiment?

JIATPR favg FuE R mufad d7 & o MR Ao
forRay o g9 &e1 BIfSTY | Afe &1 I URTH OTd BT
ST I~ DI |

Write down the Schrodinger wave equation for a particle incident on a

rectangular potential step. If then find the expression for

transmittance coefficient.
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