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B.Sc. (Part-III) Examination
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Nuclear Physics
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Paper : PH-11
[Time: 3 Hours] [Maximum Marks: 70]

Note :-  The question paper is divided into three Sections A, B and C. Write answers as per the given
instructions in each section.
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Section-A 7x2=14
(Very Short Answer Type Questions)
Note :-  Answer all questions. As per the nature of the question delimit your answer in one word,
one sentence or maximum up to 30 words. Each question carries 2 marks.
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1. Answer all the questions -
T gt B IR QRIT -
(i)  What is the relation between parity and orbital angular momentum?

AT BT HEAT DO HPT F R T &7

(i1) State one reason why electrons cannot exist inside the nucleus.
A1fYe H SIS T8l X8 ddhd, Uh BRI fIRIU |

(iii)) Which quantities are best explained by the Shell Model?
HIeT Alee b IR BT ITH LB T 272

(iv) Name the four fundamental interactions.
AR e d T famelt & = foRag |

(v)  What are isotopes?
FHeE S fd Fed 87

(vi) Differentiate between leptons and hadrons.
T T 8SH HUN H T IR 87

(vii) What is the Betatron condition?

e ufdeser o 27
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Section-B 4x7=28
(Short Answer Type Questions)
Note :-  Answer any four questions. You have to delimit your each answer maximum up to
200 words. Each question carries 7 marks.
Gue—q’
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DI | IAH YT 7 3 BT ¢ |

2. If the number of o-particles scattered through 90° angle in Rutherford’s Experiment

is 30 per minute, then what will be the rate of a-particles scattered through 60° angle?

I IEIBIE B YINT H, 90° & BT WR YHIOTd 89 aTel o—Holl Bl dw=ar 30 ufa
f e 8, a1 60° ® PIOT TR YOI B9 dTel a—HUN Bl &R FIT BRA?

3. On what grounds is the Proton-Electron Hypothesis of nuclear structure proved to be
incorrect?
fod del @ MR W JE g 81 © & AWeor ST & UreH—-goldeid
IRGAT T eI 57

4. How the nuclear radius is estimated on the basis of Rutherford’s «-scattering
experiment?
RERBIS & o~ JIRT & AR R A0S B AT BT el fhd UHR
fpar e 27

5. Explain charge independence and charge symmetry of nuclear forces.
TABTT Foli DY NI Tad=dT TAT 3N FART Bl AHSLU |

6. What is a quark? Explain its important properties and discuss the quark structure of
hadrons.
FTH T 57 SHD G URH FASTSY TAT goil Bl Fddh AXeT DI THST |

7. Explain the terms plateau, avalanche quenching and dead time in a Geiger-Miiller

counter. How is quenching achieved?
MER—eR TOE H wiel, Vel IHd o fasnft 999 9ai & T S |
gy I8 fbg UeR Ut fhar Srar 87

8. What is “neutron multiplication factor”? Explain critical mass on its basis.

"SI A TOTR” B HET 8?7 3AD SMUR W Hifdd G DI AN |
9. Discuss the statement that ‘energy is continuously produced in thermonuclear

reactions’ on the basis of nuclear fusion.

ATT—ATBR AfAfhAe §, Hoil b1 AR=Ox Ide 2idT 38dl 81 59 U &l
AABT FTId & YR TR fIda-T BT |
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Section-C 2x14=28
(Long Answer Type Questions)
Note :- Answer any two questions. You have to delimit your each answer maximum up to
500 words. Each question carries 14 marks.
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DI | TP YT 14 3P BT ¢ |

10.  What is meant by the electric quadrupole moment of a nucleus? Derive the required
expression.
fdl e & Iy aqya ATl &1 RT3 57 9D oY ST T DIy |
11.  Explain half-life and mean life and establish the relation between them. How can the

age of the Earth be determined using the law of radioactive decay?
JFG—Y TAT A AP P A FHSSY 3R 394 URWRS FH RIud
DI | AEAAHIAT & fages & A | gl @ g & A1 B S Fhall 52

12.  Explain the construction and working of a cyclotron. Derive an expression for the

maximum kinetic energy of accelerated cations by the cyclotron and discuss its

limitations.

ATSFAIC I AREAT Ud BRIV IHSNSY | Asdaled gRT «fRd by U
AT BT ABTH TAS Hofl & foIv T U HISTY T 3T ST b oY
fagemT P |

13. What are the soft and hard components of cosmic rays? Explain them in detail.

JI=IRE fBRUI & g Ud HOR °UCh R 57 §AD! (9K AT BITY |
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