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Nuclear Physics - PH-11

Section - A (Very short Answer Type Questions)

(1) Who discovered neutrons?
L EIRCISAC T E O R4
(2) Define mass defect?
ST &Ffel ol g i
(3) What do you mean by elementary particles?
T ST ATY FAT G &7
(4) What is equivalent of one a.m.u .energy in electron volt?
TS TUH.Y, IS foha idgH alee o qod 87
(5) What is meaning of cyclotron resonance frequency?

HTSFAIZ o1 ST AT el o T 37ef 27

(6) Explain term quenching.
NEERER IR EIED]
(7) What is meant by homogenous reactor?
TT I FEITet T T HA 2
(8) What are cosmic rays?
rafer fomor o 27
(9) Define radiation detector?
farfertor Erg=rehant aftfvg i)
(10) What is the principle of Vande-Graff Generator?
I areh((enerator) =  fagr 77
(11)What is phase stability?
HAT TR 7 27
(12)Which experiment may be called the foundation stone for the nuclear physics?
rferehier skt shT I T SR Wiet ST T T ST 87
(13)What are the limitations of linear accelerator?

gk cafva st wimmd 7o &7
(14)Write one agent used for self quenching in Geiger-Muller Counter?
TETR—HER 0§ 31317 o foT SRk ik ot feafadi

(15)What is the source of stellar energy?

T3S o AT & 87
(16)Explain “BINDING ENERGY” of Nucleus?




1Tk it ‘STt s THETE|
(17)What do you mean by “Mass Spectrograph™?
S TN § 31T FIT T &7
(18)What is iso spin?
ATETR o 7
(19)Name the antiparticle of electrons?
FAFZIH o fershoT 3T T for@)
(20)A hydrogen bomb is based on :

(@) Nuclear fusion (b) nuclear fusion (c) both of these
BIZE IS oFel 1 AT & |
(a) b wrera (b) T e
(b) (c) s 2T () e & B
(21) What is Fermi?
il T BT 27
(22) What do you mean by nuclear Spin?
TR <IshRUT | 37T T THE 27
(23) What do you mean by radiation?
farfertor & a1ma 7o T 27

(24)What is re-combination region?
NERIEERIE S R
(25)What is the nature of secondary cosmic rays?
Toeftaen siafeer foromt it yepfar s 27
(26)Define nuclear fission.
iR forgued et aftarfa ik
(27)Draw a graph showing the energy distribution of fission products.
forgue 3eamal i 3t ferawor a1 e wiife
(28)What is the principle of Vande-Graff generator?
T T ST 1 g for
(29)What is breeder reactor?
Sfie frex o g 27
(30)Write conservation laws of elementary Particles.

T 01T ok HLaror e fafan)

(d) None



Section - B ( Short Answer Type Questions )

(1) (a) How can we estimate the size of nucleus by a —scattereng experiment? Explain.

B o Y10 o T ATTIR o ST T HTheT (ohd T T Hohdl &7 THITIY)
(b) A nucleus with A = 235 splits in two nuclei whose mass number are in the ratio 2 :1. Find
the radii of both the new nuclei. (Ro= 1.4 Fermi)

ZemT G 235 1 T e 2;1 S ST o af AR | s STam 'l SF T
TRt T AT i1 A JTd shifsE (Ro= L4 Fermi)
(2) (a) Explain nuclear fission by liquid drop model?
39 QAT o AR T AR forgve =i awemsd|
(b) Difference between the Nuclear fission & Nuclear fission.
TifvrhiT forgue o TR Toraa o T TE |
(3) (a) Describe the classification of reactors.
Qi & Fffertor &t Ui hifsr
(b) Prove 1 amu = 931.5 Mev
fag = o 1 amu = 931.5 Mev
(4) (a) Explain cloud chamber?
3T YohT 1 THETS|
(b) Explain latitude effect and east-west asymmetry effect related to cosmic rays.
areafeey fortont (1) stearsr (2) Srmeat & T s foreqa &9 & wuesd
(5) Compare the characteristics curve of lonization chamber, proportional counter and
Geiger-Muller counter?
ST TS, STTFUTICreR TIOTT TIT TTIOT 3 SRR STRTCTTETTUTeR ashi shT et Shifol]
(6) (a) Discuss Cock craft wolten high voltage generator.
Ik ST Al 3o Aleedl S+ shi ferer=rT |
(b) Explain mass defect and binding energy.
SEIHT &ff o S 3ol ohl THgTE|

(7) What do you mean by conservation laws in elementary particle, physics? Describe any one
conservation law?

T SHUTT ok HLETOT 7RI © AT 3R |oehd &7 TorelT e |eeor foarm ol foraremr shifsr
(8) (a) Explain Betatron? Also giving the necessary mathematics.
ST T AU T ST TOTa o
(b) Explain the fact that electrons cannot exist within a nucleus?
ey T Soreia ATfieR o 3Tat e 18 Tk 87
(9) Explain the Rutherford scattering of a-particles and derive a relationship between angle of
scattering and impact parameter?
o — T BT FEHIS YU THIATST I TV R0 F TYE T & HET TEe- LA
EZy
(10) (a) Deduce the formula for quadrapole moment?
ERREEIPUEIR EESIEREEAIE I
(b) Write property of Nuclear forces.
ifirehie wett 3 T ferfa)
(11) Explain the fission products in nuclear fission and hence explain.
(2) Mass distribution (b) Charge distribution (c) lonic charges of products




ATfiEhi forgue o Seae forgue Screl 1 @HETd gd foraved Sedral # i st e
ey
(3) semm fereror (b) s fereon (C) Searet ¥ st s
(12) (a) Explain magnetic focusing in cyclotron.
A | FEThI BIshd THETS|
(b) Explain the working of Electromagnetic Induction Accelators?

forega raTehier SIoT Ttk shT shTvuTTet EHETEal

(13) Write a note on origin and nature of cosmic rays?
ey forTom o1 Ssa & wahiar X ferguft ford)

(14) Describe the main component of a nuclear reactor sketch with labeled, uranium graphite pile.
T AR et o Y@ Taaa o1 auid hiforl| am Thrse w2t o @i fohd it
NENEIISR]

(15) What is magnetic confinement of Plasma? Explain it by using one method.

AT ShT T FEhT qire T 27 ek ferfer sht SuR o 39 wnesd|

(16) What is strangers ? Explain it.
ferfersta = 7 wwETE)

(17) Explain the Rutherford theory of scattering and estimate the size of nucleus.

TEHIE TehTUT T ol Temsd 9 3ush! TaTIaT & AT o TR 1 STeha il

(18) Write short note on following :

e o feeuft farfae

(i) PLASMA (versH)

(i) Nuclear fussion (FTfsrehier )
(i) Quark Model (s=Teh Hiew)

(19) What do you understand by critical size of thermal reactor? Explain.
iR Fdieret At shifedeh ST & 3179 T wHerd 27

(20) What is quadru pole moment of nucleus?

Provethat @ =~ (322 — r2)
Afvreh i1 =iy v @2 g Q = - (322 —r?)

(21) Define binding energy? Plot a graph between mass numbers and binding energy per
nucleon and explain the curve.
T IS okl RTINS FH HEATqT U AT S G 31 o e 3T
Hifer e s Y samen i

(22) Dicuss the classification of elementary particles?

TS HOTT ok FfieRToT <l =T Rl
(23) Explain the following:
(i) Proportional counter (if) lonization chamber
T 1wy
(i) s (ii) s e

(24) Explain energy balance and Lawson criticion.

Il TIeT & A shtdl sht HHEEa]



Section - C ( Long Answer Type Questions )

(1) Discuss the coulomb scattering of charged particles by a nucleus? Drive the equation for a-

particle for nucleus having atomic no. Z and 6 angle deviation, then impact factor
2ze? ]
b= ——Cot -
4TE,mv 2
Where m and v are mass and initial velocity of ac-particle.
TS TFR ST SATATTA ROl o ke 19 Sehivi skl ferar=ra shifse) wefefa hifere for wemmy
AT o T AT & O hI07 T Y0 TewhT hUT o fofC Zeeht STare D e =ik
FI fe St 21
2ze?

0
b= ———Cot -
ATE ;mu? 2

Tgf M 3TV SHHST; TEHT HUIT o ZogT UF TREweh a1 &

(2) State the relation between the mass defect and binding energy of a nucleus. Sketch a graph of a
nuclear binding energy per nucleon versus mass number for the naturally accuring isotopes and
discuss its seilent features.

Tereft wepfren Troeentaen o fore e 5 g 3sit ufer = foretatT e S e
e AN Wi 3R 3ok TH@ AU T Ieer@ hifsrl

(3) State the semi-empirical mass formula and explain the origin of various form in it.

ST IATTT G A7 T 3T s1foreh ST {1 T Sooig shifSr o 6k IaT sht Scafe ahl
BLEIER

(4) What are the conditions for self sustained chain reaction? How are they obtained?
Tk T T @ TR it 3 v &7 3 fohe yeRR uTe S St 27

(5) Explain nucleus fussion giving two example? What are the difficulties in large scale energy.
production by this process?
TR T T TSR AT 31 SeTeXon § THEsH| 36 AR & STk ST T ISt
IcaTe B e R | T hiTeat 87

(6) Explain the classification of Elementary particles. Write short note on fermions, Bosoms, Leptons
and Hadrons.
TS HUTT kT FTTGRUT Shd ToRarT STTT 82 BeATeTT: 3T, STHH, e 9 2gH & a H gy
ferauft fafaw

(7) Describe a betatron. Obtain an expression for the total energy of electron accelerated by a
hetatron.

ST T Ui hIfSTU| 36k ST T Selagi hl et 3911 o oI S <Teh e hifaiu
(8) Draw a neat diagram of proportional counter. Explain its structure and working. Describe its uses
in particle deduction.

STk T T ¥ ot SIS SEeh! STaT d Shifaer ohl Tweisd| HoT GE=—H
Tk IWINT T TTE SHITSRI)

(9) Explain the meaning of angular momentum and magnetic dipole moment of a nucleus.
fopelt rfirek o SRt wraTae SFesh fge strepol oAt o1ef THEmEa|

(10) In elementary particles physics. What do you mean by conservation law? Explain.
T vt sitfereht & g vegor Rt T @ aread 27 e

(11) Explain the construction and working of Geiger-Muller counter.
TSR HL TTIOT 6T ST shil (e e

(12) Describe construction and working of cyclotron. Derive an expression for the maximum kinetic
energy of the particle accelerated by a cyclotron.




WTSFARI ol G TS ToRaTTorer SHesa| Seeh ST colfid fohal T3 STt sht JTferehars

TSt ISt ok foIQ weh stk g ca feRfru)
(13) Write a short note:
e o feoft it

(i) Quark model (sFaTeh Hee)
(i) Cosmic rays (7afeer ferzoi)
(i) Nuclear forces (Tfs7hr srer)
(14) Discuss the barrier penetration theory of spontaneous fission.
T, fergues it Uferewt wa fagra i faa=mr hifsri
(15) (a) Explain the fermions and bosoms.

FHISE I SIEE T gHga

(b) Explain the progress of fussion reactor.
T feraet it w1 i hifs)

(16) Explain the Rutherford theory of scattering and estimate the size of nucleus.
TEHIE TehTUT T ol TeTsy 9 36k TeTIdT § AT o TR T ST e il

(17) Explain on basis of which fact that Acceptance of proton-neutron hypothesis of nucleus are true?
fafire ot o STTeR o fope T 7 férg sRUnT fop st SeeT o S —=gg
TiEheTT qUET & T 2

(18) Describe the different stages of pairty.
AT shT ferfir= STareerstt i forear gefe e

(19) Nuclear forces are short range and strongest among all the fundamental forces. Explain this?
e e v Tt qe ehfa W SUeTsy HeTvd STcil H Herd JeTel STTRN e 21 &
LSEEAIE LY

(20) Differentiate between ionization chamber, proportional counter, Geiger-Muller counter?
ST JhTS, ST CIeh TR T TS R—He T H 31X 98 hifSri|

(21) Describe the principle, construction and working of Van-de-graaf machine.
FH—S—IT HEMH o T, SHTae T HRISOTTE i Fui it

(22) Describe the different parts of nuclear reactor.
TTHTY] WET o F¥fT 3T ot fear & i il

(23) Draw a diagram of Thomson mass spectrograph and derive the formula for any gas having
positive ions of emf.

ST FHT EHFIIT ST ATHTfohd o= SITga| AT G ad gdf dvi hifeg sht 31T
foret & g¢ 1 o o AT st emf & ma R



