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' (Nucleai? and Particle Physics)
o Full -Marks_ 80 ;
““Time : Three hours' /20 |

2g :?The ‘figures in- the’ margin indicate '\
ful_l marks for the questions |
l..: Give. short answers to the'followmg
questlons (any ten) "fﬂ'; 1><10 10

(a) If the nuclear -radius of 2""Al is.3-6
Ferm1 find the approx1mate nuclear
radius of 84Cuin. Ferm1

16i(b)>~-Which one, is having. max1mum b1nd1ng
kit _.energy 56Fe or 208Pb? _4

.- N .
~..1>].‘ ki &

(c) 'Is the nuclear force sp1n dependent ?
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.‘._,“ E If the Q-value of a BCo_omw H.omocob is

t
{

Wy (0 wdss in

\&. What is the meaning of non-zero value
¢ ““of quadrupole moment of a nucleus ?

(e) Will there be any difference between
energy spectra of electrons and
@om:u,obm in m Qoom% ?.oommmv

v hﬂ\/ -

(/) What is H.ma_omoﬁ?o Qoom% represented

by the!following’ nuclear reaction

v kg
r A ..,L

g X D fA+ e v R

neutrino in electron capture process ?

(h) - What happens to atomic number,: Bmmw
number ‘and’'actual mass:when a
‘nucleus emits gamma ray photon ?

zero, what does it represent ?

S OoBEmS the nuclear wwmocos

17ClL+ .i_mm.*.»mm

“" (k) What s the type ‘of sc%ww.am_\&os
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nobnomobﬁna ,c% 60 Am H, um v §£07?
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3 <SH< @m:. Unoac.oa
obomb
in free space ? Uoﬂ .nm.Wo v_moo
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o ,__,,.. (@) BWhat woilld bethe ‘energy spectra of

. P
£yt TR oy £
Wm;_mw ) 34

01(m) What.is the minimum energy of gamma

_ray photon to cbaowmo ﬁmb. production ?

(n) What does the asymmetry term in semi
aav_ﬁom_ mass formula H@vnmmasno
5. ok ....»., \.& $ ..i\lrm~ - \;...
(o) >oooa5m to the meson. moE EmoQ a

neutron emits a 7~ meson and is

rlgie lcconvertedointo sa; protonil Is<ithe

R

2.
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- statement true? i isinlinag
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%\ What is ga mHmEmomdoo of magic
DEBUQ.u

@

3 cSpmﬁ mam muo @mwﬁorwm wmmvosm:&m for
Boaumﬁsm mﬁ.odm mba onoQoBmmbmno
Bﬂowmoﬁob e YIT

G300

¢<wmﬁ ist 50 mﬁ.obmmwﬂ moﬂoo in bmﬂb.w ?

£ ~

Briefly answer 9@ mozog;bm @c.omﬁobm
?Sm Sfive) . Gin s - 2x5=10

(@) .Calculate the binding energy of a
‘deuteron nucleus? Given, mass of
a@sﬁowob = 2.013553 a.m.u , mass of
proton = H 007276 a.m. u, mba mass of

=1. oommmm a.m.u.

,irwﬁ is the mmgnmﬁob @wo@mﬁ% of
nuclear force?

(b)

) .QOBNQ.., {



() Why neutron number exceeds proton

number in the medium and Uomé
nuclei?

(d) What is mass Qﬁ.moﬁ and @mo_ﬂbm
, w.monosw _:,_

(e) mos.;mwm Eo mbow@:mﬂooﬁm.oma &Urm
particle different fromthat’ of ‘ooﬁm

Siopnp oparticle mba égm.u

- Y \

S A beam of mono energetic gamma rays

: 4 L‘;Sm incident on an aluminum m&mnﬁ of

thickness 10 cm. The mvomﬂ wo&ﬁomm the

intensity of the beam to wH per cent of

the original. Calculate the linear and

m
ass absorption co- efficient, ~given

5. 3gnsity of Al= =2700kg/m?.

(g)  What is ncabogsm of a GM ooﬁrﬁmnu |

(h) Swmﬁ is Cherenkov B&mﬁob ?

- i) Wh
() ‘What are mﬁambmo particles ? How are

W_a strangeness nﬂm:EB number,
aryon number, anqg the third

com
% WMMMDH of isotopic spin ‘related to
ge of the elementary particle ?
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5 G) _..Epo quark ooavomﬁo: of #~is uud ‘and

.w.
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fo alur that of ?‘oﬁob is uud. Show that these

o bls! ooB@omHQobm give the wo@EamQ charge,

H.,...w_.,ch\ob number, strangeness and spin
:“.Om mpm nomﬁmoﬁ:\m ﬁmﬁpowmm

i

T - O

._\..«.a

>bm€on n:.c Ho:m &. _..mmn momogab
1islagry zodiogyd (0G50 mxAlmo

- ....,.“:. y -~ ¢
118/ J i3 <

3\ :moi ﬁ:m release oH. Hm:.mo mBozbﬁ of

. ,wh-__._ H __,osonm% during fission and’ fusion can
0955 explained from binding energy per

He ..,.bﬂoHoob mmmEmﬁ,Bmwm DSHSUQ. curve ?

~A 7N '

(b) irmﬁ are Eo owmwmoﬁmdmcom Om bﬁ&mmw
i PAS: WOH.OQ \U : SRS 53 i \ 33
What is meson theory of nuclear
force ? - g

e )

(i How :.. can ,Um mmﬁmvrmwoa that
mass of © meson is almost 275
times that of Qooﬁ.ob ?

(d) (i) Give a brief outline of the
' determination of the energy:of
-@-particle experimentally.

H QO:HQ )



. (i) An a-particle from; Hma_omoﬂ:\o
nuclei travel along a moBHo:.on of
radius 20cm in a magnetic field of
flux aobm:% quw Emw\. m2. Find
the “velocity ‘and obon@. of the
particles.’ Given, e/m for a-particle
=4.824x107Ckg},

-@man&o 6 mawaobd@

Ulle) moé neutrino wuﬁogoma wxEmSm
..oobﬂbCoCm nature of m mﬁmoﬁﬁg ?

SR BE

=(f) - What are Eo %mm Wo% momEH.om used
in the aoﬁoocob of scoyomw Hmaﬂmﬂob ?

(@) (i)

What is the most: serious- :B;mﬁos
of the moaob & o%o_on.ob ?

(i) - ,Spmﬂ is the ma<m§mmm oH, __Eoms.
accelerator over cyclotron ?

WU What are leptons »"
5w many leptons are there?
% Answer the following @smmeosm (any four)
(a) - (i) MS.:@ the ' sem;j empiri _HMuxAqu
ﬁmwﬂmﬂm, and. explain :mmEMMMM
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Mass of

«E Gmanm 'semi 'empirical, mass
"formula,’ show ‘that” the atomic
number (Z) of the ‘most stable

et P aucleus (A) is given by

"'y,

: 5 \»xw.)u &
m+o oaﬁ%\m

\«.

3y A5

_:q,ro ‘best values of constants in semi-
_empirical mass moddﬁm, ox?dmmoa in
‘,Ema\ are .

o q= 15-760, les. mHo a.=0-711,

2 Gagym =23702,6=0 5+5=10

() @)

What are the mHmDHmombﬂ similari-
‘= ties Uwgnob a drop of liquid and
" an atomic nucleus?.)

/(i) - What are the"evidences of shell
oaoH oH. bCo_oCm ? 5+5=10

) @) S.rmn is Eum Hmbmm of mxuwm
Humadowawu 5

3 _éwmﬁ is Qmmmon-z.cﬁﬁmb law ?

“(ii) Justify that the radioactive element
of large decay constant emits high
energy alpha particles.
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(iv)-  Given that the range, inistandarq o)) What are! the conservation laws
air, of the.alpha particles ».38 GO o U YT m...mvv__omc_o to-a nuclear reaction ?
radium (Ty/2=1622 years) ig NALUre? ¢ qorialavo 5+5=10
3-36 cm., whereas, from polonium

(0. (i - f a nu ~ ar
:.,H\wl me Qm%mv his range is | 101 S‘? «E : .D.ompmﬂuoob©0<&ﬁa .O m e O <
iu{m.m. cm. Calculate the half-life of § goRs iSEgISns
“'RaC: for which. the alpha particle (i) What is oxoowmao mba ~endoergic
= granecils 0:97 e doirw o] womoaonv 2i 18dW :
S A?ﬁ% 3wmﬁummwaunc\,:ﬂ M+M+M+A 10 ,,,; bata
O apess e i «:Q m,SQ mpo O-<m.€o mba threshold
«& E iwmﬁ is alpha aﬂm_bﬁomwmﬂon 16 T . energy moH. mUn. H.nmoﬁon
OB@W@O , B “...p...:‘,\t.o,.“,\ sl
i Omﬁ ) B &
: m_wMMHmMMHMmW WHHM mm.”u ombmwm% of | 0I=0S+3CGiven, ‘dtomic masses are
e |
%8% Pl i i 9F = 18-99840 amy,
Nuzw% 5 Qmwm M.Nm» B ) | _ T wm = 1.007825 amu, |
QZoB T |\ s oini evyi@n 19-003577. amu, and
1130z 10 a3 239y, - , o tieg B bpyz 1.00 . 1:
e = (G ,m..ov.., 239-052158 Me, |10 HEE B :w.H o e

an 4+2+4=10

M(U?35) = 23 Ew |
omm MeV, | oeds 10t oo

| __(g). (). éwmﬁ is dead QBP Homo_Sbm time,

e Hen and recovery time of GM counter ?

i}

M(He") = 4. oommow MeV

)  Gi , Y

< {2 Qmwmﬁpﬂ U% quantum  mechanical , - @) A GM oocbﬁow me dead time

e : ation of alpha decay. A 400 us. What are the true. counting

| 1303 I86) w+w+A 10 | rates when the observed rates are

@ 3 ,Spmﬁmw _ ~11 (i) 100 per minute and (ii) 1000

e diffi P ute,

reactions? Q.Q.; QU es of nuclear . per minute ? 7+3=10
iznanContd.;

3(Sem=-5/CBCS) PHYHE 5/ g - . _ | 3(Sem-5/CBCS) PHYHE 5/G 9



pot 2 ) S
\ € — X o
TR Ve T A} ™ A\ S 2 ) A e @ i \ \

(Wiofi)What isthe basic resonance _, ) o Whatidre ».Sbamaoba& Eﬁonmoaosm :
0 “condition' of ‘a ‘fixed frequency | () (I kg e
o%&od.os ? . - A

@) 23% a o%&oﬁ.ob is SOH suitable for.
ozowmrﬁbm mb &ooa.ob v

(i) What do you mean by acmH.WmM
: How many possible quarks m:.Q
there ? Give the charge an

= : . | quantum number mwmoowmﬁmamﬁm%w
oiEnsobas brs omran i _ 5
EQ srmﬁ is’ 2.5 mbowm% .8 which _each quark. i
o . vu.oﬁosm can be accelerated in a :
Uwaﬂ..&Mﬁi? bre

o%o_oﬂ.os ,Sﬂp a’dee-dia’ of 2 m

“and a’ magnetic field of flux density
0.72'Wb/m?2? “Mass of proton =
s, ol mqméo-w:@ m+m$+m_\?5 |

N érmﬂ 8.0 Umawobmu

(i) A" hrzmgmwmd& .am.o“&\m into an

electron i(e7) and a pair of
neutrinos T\

o Nﬂv Calculate the
R ,BmNHBEB available energy for the
kg Mo Unoommm and the’ m<2.mmm Qooﬁ.os

mbowm% >mm§50 m, lwo.ws ]

EQ OWmoW :. the Homoﬂos |
(1§ »_,xa +%lv>o+~mo is' allowed or & ; _
forbidden ? ' SH2V+2Y= 10
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