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Time Allotted: 2 Hours Full Marks: 40
The figures in the margin indicate full marks. aNfer T F0Z FIMo Q"Y/VW fac T
Candidates should answer in their own words AT [NCST ©IRNF TR T AT AT M
and adhere to the word limit as practicable. s R

All symbols are of usual significance.

Question No. 1 is compulsory and answer any fwo from the rest

SR Pl SRMTF @3 T @ (ATF (- 76 2T Ted wie

I. Answer any ten questions from the following: 2x10 =20

fsEike @@ ™It e Teg wies

(a) Amorphous solids are isotropic but crystalline solids are not. Explain.

Sfere Ffow omidf TS (isotropic) € @FEMIFR I smigf o 771 A
M

(b) What are ferromagnetic domains?
SRICHIFT ‘(O (ferromagnetic domain) 1 9

(c) Distinguish between polar and nonpolar dielectrics. Give examples.
GRERS! (polar) @R SICIERS! (nonpolar) SEFF (dielectric) *micda #Nefdy ot
I SRR mie |

(d) What do you mean by critical temperature and critical field of a superconductor?

wfeoifFI2% W6 Tl (critical temperature) € IRFG (Fq @@ (critical field)
e F @I 2

(e) Draw energy level diagrams for p-type and n-type semiconductors.

p @4 e n i wEfRRE =fewEm by i

() The primitive translation vectors of a two dimensional lattice are & =2/ and

b =i — j. Determine its reciprocal lattice.

@i fewifes siba-9 (e e (@Fa%fel (primitive translation vectors) Z&
a=2i @R b=i- 1 a7 R - (reciprocal lattice) e Tt

(g) The interplanar spacing between a set of parallel planes in NaCl crystal is 2.82A.
The first order Bragg reflection occurs at an angle of 10°. What is the wavelength
of the X-rays used?
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NaCl e G TEIE OrER S@eey 17g 2.82A1 22 TR qist elfowe
B2 10° @I | JIZe GF-ARE ST F© 9

Calculate the effective number of lattice points per unit cell in a bee structure.

bee WO 2fS @FF @I (unit cell) F RWF (lattice points) FEF IR el
I

Write down the Maxwell-Boltzmann distribution law. Define each symbol that
you use.

IS QLTI IGT @I | (O e 2ifSfl &l IReiRie wel|

An insulator has an optical absorption for all wavelengths shorter than 1800A.
Find the width of the forbidden energy band for this insulator.

[h=6.63x107*Js].

@36 wege ML 1800A-93 T Fhe OO Gl SERIT N KB €3
wsraqd fofim =& #f%7 (forbidden energy band) @4 (width) e S

What is Bohr magneton?
(@ 9B (Bohr magneton) 1 9

The dispersion relation of phonons in a monatomic linear lattice is given by

o (k) =w,|sin (k—za)|, where a is the lattice spacing. Show that the dispersion
curve «(k)meets normally Brillouin zone boundary at k =Z.
&6 q@imNge WRE wi-q ‘N -aq [ogd 71 =1 w(k) = o, |sin ()],

@A ¢ 25 i3 wag (Lattice spacing) | (e (@ f{oggel @14 (k) &eeml o=ee
(Brillouin zone) ST, k = Z® wfeeTgel ffTe 2

In a drop of water of radius 10°m, the molecular dipoles are pointing in the
Y p p g

same direction. If the dipole moment of the water molecule is 6x107° Cm,
calculate the polarization.

10°m IPMER @Fh s @O e faemeefe (molecular dipoles @33
e e Sz T Ted S9F e 6x 1070 Cm 2, OIRE @3 G
(polarization) foefe s

How does the specific heat of a crystalline solid (insulator) depend on its
temperature 7 (when T is low) within (a) Einstein model and (b) Debye model?

FEATIIR (STF) Tl 7 Ao w7l 67 Taeel 7-97 Tofg (I T )
Frei e T3 7t (a) W2 T 8 (b) fTAiT we 727 F41 27 2

Plot the magnetic susceptibility of a paramagnet as a function of its temperature.
G 2RIGIE GIFF 20T €7 TR S AN #74oeg o= el |

Define a crystal lattice. What is a primitive cell? Is it unique?

AR FOA-9F ke @Al v @& (primitive cell) F1 2 @6 & o
(unique) ?

Plot resistivity of a normal metal and that of a superconductor as functions of
temperature 7.

@ AL 4 ¢ G SeARRIZ @iE TIes! 7-97 7= @Tba S|

2
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(c) What is Meissner effect? Plot magnetization of a type I superconductor as a
function of the applied magnetic field. Mark the critical field.
AN @ F 9 Bize-1 wfei7a2ld GITFe (magnetization) 2T& GIFF (F(AT
(S 20 EbcE S| P06 (% @RET (critical field) Hizse w

3. (a) For a monatomic linear lattice of lattice spacing a, the phonon dispersion relation
is given by @ = @), | sin (k—za) |. Find @ (k)as k — 0. Hence find the velocity of the
wave.

GFHRIF @RF wifbe, TR it waw (lattice spacing) a, ‘CFIFw [{vggel 7oR=E 251
®=a,|sin (A1 k — 0 T @ (k) P T @I e @0 @ e et

(b) How do the acoustic and optical branches of phonon dispersion differ in case of a
linear diatomic lattice? Why is the acoustic branch named so?

fevawige @RE TtF-a Fie Regaeed spwtos” (acoustic) € “eAbIE
(optical) =B 2N Ft 9 SHIFHTF” * N Tegdo! MAFACE Fi7el F 9
(c) (i) Define Miller indices of a plane in a crystal.
(IR (P O {EIF Ipeea el wie |

(i) Show that for a simple cubic lattice d,, :d,,, : d,,, = V6 :4/3 :4/2, where d,,
is the separation between adjacent (hkl) Parallel planes.

G T TIPS ST CFC WS dy, : d,, 2 dy,, =6 :4/3:42 @AE 4,
za] 2NN (hkl) FTreae ot fowd qag |

4. (a) Write down the form of the potential used in the Kronig-Penny model. Sketch the
potential. Hence form the Schrodinger equation for finding the electronic energy.
Gerifasl-cofe (Kronig-Penny) Woel-9 Jaze FEfexife o SiwEf @l ate
Efog T e @A (AF TR #fE iR T o oA @ifae
TR NG FCAN

(b) Plot magnetization as a function of the applied magnetic field for a ferromagnet
above its Curie temperature.

P TG TR (FICA SACHIHEE (BT (magnetization) TS BIFF (F(II A
el »f=foe & @Tfog de s
(¢) The relative permittivity of argon at 0°C and one atmosphere is £, =1.000435.

Calculate the electronic polarizability of argon atom. Give, &, =8.854x107'%SI
units.

0°C Twol &Wd IS Bitel SRACE WA ofberenel (permittivity)
£, =1.000435 | SR AT FEFEAR (REAS®! (electronic polarizability) fae
FE | ATE, £, =8.854x 1072 G IR G|

5. (a) What is the origin of paramagnetism? Explain, why the inert gases do not exhibit
paramagnetism.

FRIGTTFCRA TG Fei@ 96 ¢ WiEr e @ *RicTee AR =, [ FE@i
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(b)

(©)
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A paramagnetic material has 10%* atoms/ m’ . The magnetic moment of each atom

is 1.8x107 Am’. Calculate the paramagnetic susceptibility at room temperature
(300K). If a bar 0.1m long and lcm” cross-section, constructed from this material,

is placed in a field 8x10* A/m , determine its dipole moment.

@I RS omied efo TR 102 7w Sitz| AtoF AR G e
1.8x10%Am? | W& SoR (300K) «@F RIS @=99® (paramagnetic
susceptibility) f45 @ 0.1m € lem® 2w @3 we I @3 smid facw o
T 2 O@ 8x10* A/m 2RI (BIFF (F(T 87 (BIFF AP PO 2(J 9

What are the basic assumptions in Einstein’s theory of specific heat of a solid?
What is the major drawback of this theory?

1o S AT Oi7 FEIE SEPHIRCR ©Cgd o T F F 9 9 e
I @ F 9

N.B. : Students have to complete submission of their Answer Scripts through E-mail / Whatsapp
to their own respective colleges on the same day / date of examination within 1 hour after
end of exam. University / College authorities will not be held responsible for wrong
submission (at in proper address). Students are strongly advised not to submit multiple
copies of the same answer script.
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Candidates should answer in their own words AT [NCST ©IRNF TR TG AT AT M
and adhere to the word limit as practicable. s R
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Question No. 1 is compulsory and answer any fwo from the rest

> TR e RMGF @3 AT (AF -t 76 2vaa s wie

1. Answer any fifteen questions from the following: 2x15=130
T @-(Hieat el alcis Tee mies

(a) Determine the energy released in MeV unit when 107’ kg of mass is converted to
energy.

10?7 kg &7 T *Ifere Foirefie 2 o Teoiy Wi #famid MeV GFF 2 S|
(b) Find the radius of '*’Auyo in fm unit.

197 Aut7o ST NS fm @FCE &M Tt

(c) Protons inside the nucleus repel each other, then how the shape and size of the
nucleus is maintained?

SR Tgize @bael ke o s Tee NOHFIeR SIFR € 9o
IS AT [FOIE 9

(d) Draw the beta decay diagram of Sodium-24.
Sodium-24-93 &6l %3-93 *Ife Hafb (s

(e) Draw the V(r)—rdiagram, where V(r) is the nuclear potential and r is the
distances between nucleons.

el fea v(r) ¢ Melmmeler wufEe r@ees (1) Balt sw= @i

(f) In which process electromagnetic radiation is emitted from radioactive nucleus.
Give example.

@I 2fFn @36 owiE e (e ofbe paar o fsfe 27, Tnizgel wie |

(g) What is internal conversion of nuclei?

NefFaR Sreredid Foed F 9

(h) Complete the following reaction.

U +'n—>

Toltaa Aol ooy et
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(1) How high energy electrons are emitted from nucleus though they orbit the
nucleus itself?

SefFaeT Sorer 32 o AP Arge [l F-aua 75 [efFa @ 3z fsfe
7 fFeled ¢

(j) Define decay constant for a radioactive nucleus.

3o (owiEy el 9o 593 0o H @I 2

(k) What are the conservation laws applicable to nuclear reactions?

efzam Rieam @Fe @6 @ ol 39 acey ¢

(I) Can an electron be accelerated in a cyclotron?
FAIBCHICTIC T G0 2eTE Gl 371 FeCo AN & 9
(m) Write the basic working principle of a linear accelerator.
@3 Linear accelerator-<&3 &1 FATSH @l
(n) Why does the anode of a G-M counter have to be made of a thin wire?
@3 G-M counter-93 SHIANG 7 OF e Al =7 & 9
(o) How does a charged pion decay?
ﬁﬁmu‘lﬁ@ﬁﬁf@pmHQSW‘Wf@ ?
(P) Write down two characteristics of a *.
a1+ e 90 CREy e
(d) Why does the decay 1" — e* + ¥ not observe?
W — e +y Riel @a a6 9 9
(r) What do you mean by Strangeness quantum number?
ffoae! RIS R4 FET0e [ @ ¢
(s) Write down the quark structure of proton and neutron.
(o =R FSECR IR T (el
(t) What do you mean by charmed quark?
Charmed quark 3eTCs & IaN 9

2. (a) Derive the mass-energy equivalence relationship.
A ¢ *ifeq geror Wl ey Fea

(b) Find the proton number for the most stable nucleus from the semi-empirical mass
formula.

3o % EFIeR & @B 74 semi-empirical mass formula RGF e
I

(c) Write three evidences that support the shell model of nucleus.
ST shell model-«3 Foics fonlb I nie
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3. (a) Derive the expression for half-life and mean-life of radioactive substance. 4
G (oETER 7 -G G C-Gewa AR el e
(b) A nucleus emits an « particle followed by two A particles. Show that the final 3

nucleus is the isotope of the initial one.

@3 TS 2 @36 ¢ @R SRHAE 7o 4 el il I mAS @ e
TS el Wefmaem awfo SigeEnel

238 . .. . .
(©) 28U nucleus undergoes successive disintegration to yield *5Th, *!Pa, iU, 3

>wTh and finally *;2Ra. What radioactive particles are emitted during each

transmutation?

ssy foefen @vEE Rl 2 Tdiwe 34Th, 24Pa, 24U, 20Th @

7

T 25Ra BeAE 23| &fofb BiR (i (I cowiERn et fKifeael 2 ¢

4. (a) Write the laws of photoelectric effect. 3+142+2
+2
e ©fbe e @l @1

(b) Show how the photoelectric current increases with increasing potential applied.
Consider three different intensities I;,1,,1;, wherel, >1, >1,and constant

wavelength A .

2ne Rer@@ A AETE it e-izg [FeiE st 27 2 wi7ifee Wi Sikol
1,1, 1, G I, >1, > 1, 8 TI% &< |

(c) Write the semi empirical mass formula. Explain how the stability is reduced by
coulomb repulsion.

5 Sfoeele g AN @0 8 Fo77 [eda «mfb i Fe@h

(d) What are the force carriers correspond to four fundamental forces.

oigfed 351 86 7o -9 ATl [ ¢

5. (a) n—e +e 2+2+(2+2)
+2
=+,

Are these reactions possible?
Toitaa [Riefe e el I e @Rite |

(b) When the current is produced, to detect radiation, between the electrodes of a GM
counter and how the intensity of radiation is measured?

GM counter-9 Sferel7 Wy FI9 ©fte 2[ifee 53 ¢ [T Sigel FeiE et
9

(c) Write the quark composition of Kaon" and hence explain its charge.
q p Y g

Kaon' -&3 (FIIRF 916+ (104l '8 OF AR @7 positive SN i FCEM
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(d) According to classical physics, what are the physical properties that should be
conserved during a nuclear reaction. In which type of system these conservation
laws apply.

Fateq »mifRmE fos s e Ridm & & a4 wkafrs At 2 @ &R
TRER (T @ e elrrey o

(e) What do you mean by Isospin Quantum Number?

Isospin Quantum YT IO & @ 9

6327
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Students have to complete submission of their Answer Scripts through E-mail / Whatsapp
to their own respective colleges on the same day / date of examination within 1 hour after
end of exam. University / College authorities will not be held responsible for wrong
submission (at in proper address). Students are strongly advised not to submit multiple
copies of the same answer script.
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SOLID STATE PHYSICS

Time Allotted: 2 Hours Full Marks: 40
The figures in the margin indicate full marks. aNfer T F0Z FIMo Q"Y/VW fac T
Candidates should answer in their own words AT [NCST ©IRNF TR TG AT M
and adhere to the word limit as practicable. s R

Question No. 1 is compulsory and answer any fwo from the rest
SR Pl RMTF @3 T @ (ATF (A-(FE 76 2T Ted wie

I. Answer any ten questions from the following: 2x10 =20
feafere @-iel 7if5 eltea Teq wies

(a) A crystal plane makes intercepts of 1, 2, and 0.5 A on the crystallographic axes of
a simple cubic crystals with a:b:c=1:1:1. Determine the Miller indices of this
plane.

@3 IHE TWPPS @FANCH (a:b:c=1:1:1) @FAFN-TFFRIFTS @A G OER
@Ok (intercepts) Z& TG 1, 2 @R 0.5 A1 92 oo e sl e sa@n

(b) Show how to construct the first Brillouin zone for a square lattice.

GEa ?Iﬂiisiw ifo-aa e f{eent Siwee (Brillouin zone) FTOIE 454 41 AT
8|

(¢) Why X-rays are useful in observing the crystal diffraction?
N RS AL TR &) 9F-70 (T TN 2
(d) How is dielectric constant related to electric susceptibility?
HANAPTET 75 FreiR ofbe 2o 7 7=IfFs 9
(e) Find the dimension of atomic polarizability.
ARN<IIF el (atomic polarizability)-@3 Siat Ay Fcat
(f) What is phonon?
Gl 9
(g) What do you mean by an intrinsic semiconductor and an extrinsic semiconductor?
FI (intrinsic) SRR @ TSI (extrinsic) LR F67C0 F @I 9
(h) What do you mean by a ‘hole’?
‘R IS I A 2
(1) Mention the main structural characteristics of crystalline solids.

@FANTS e Wil i slowsre @RIl Sra Sl
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Q)

(k)

M

(m)

(n)

(0)

2. (a)

(b)

(c)

3. (a)

(b)

(©)

6279

What is a unit cell?

@3 @ (unit cell) I 2

State Bragg’s law of diffraction.

FIe-93 I8 g [ F@M

What is the ferromagnetic Curie temperature?
SRICHIFT (ferromagnetic) $H Sl F ¢

Draw a typical hysteresis curve for a ferromagnetic substance.

@36 SFEHTEF (ferromagnetic) 2Mitdd s+l “RESEPPT (hysteresis) @12 S

The primitive translation vectors of a two dimensional lattice are @ =2i + ; and

b= 3 . Determine its reciprocal lattice.

@i fewifes siba-9 (e e (@Fa%fel (primitive translation vectors) Z&
=2+ aR b =3 | 3 {oFe GA- (reciprocal lattice) 47 el
State Dulong-Petit law.

ToR-(AATO5 ais Rgw el

Show that the reciprocal lattice vector G is normal to the plane (hkl).

mae @, RoAe-efBa (839 (reciprocal lattice vector) G & (hkl) ST &7 &9 |

Deduce the phonon dispersion relation for a linear monoatomic chain using the
mass-spring model.

@RS 97T Tl (linear monoatomic chain)-dd &« ©F € FRek-@3 elfewmo!
AR IR i {vgae 7% (5 (dispersion relation) 4%

What is diamagnetism? Why diamagnetic materials have negative magnetic
susceptibility?

fSaebIayg S ¢ ToqeIee “Mida GIF &9ere! AeSF & (& 9

Determine the inter-planar spacing for a simple cubic lattice with lattice constant
1.8 A for (110) planes and (111) planes, respectively.

I 77 IwPIFhe eibo-aF eibH-aa 1.8 A 20eT TG (110) wopig € (111)
CEPTCRE T SITSAIT TG el S

Draw typical dispersion curves for acoustic and optical phonons for ¢ — 0 in one
dimension.

GFNfEF (FCT ¢ > 0-99 & FHHE ¢ FAfbFer @Fiaw-aa sl RKogae
@ifba Sifc

The magnetic field strength in a piece of metal is 10° A/m. Find the flux density
(B) and the magnetization (M) in the metal. Assume that the magnetic

susceptibility of the metal is —0.5x107 .

@I 4TS (519 (FQ2RET 10° A/m| 93 4190e FIF-T9 (B) € 75 (M) e
FEN 4@ M8 4gfa G ket — 0.5%107 1

1+2
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4. (a) A potassium crystal has a body-centered-cubic (bcc) lattice where each unit cell
contains two K atoms. Density of K is 0.856 g/cm’ and its atomic weight is 39.1.
Calculate the lattice constant.

IR Nt IR (2-FUF TNPIPIS (bee) A IR 2T @I (@I N0
b @ K #7901 K-a3 779 0.856 g/em’ @R Al @ 39.11 eifoA-a (o
ey

(b) Derive an expression for the temperature dependence of the paramagnetic
susceptibility using the quantum theory.

Tpol T ZRIGTFS ~MItdd (I ekeel (el feq T3 wix At fAef e
(c) What do you mean by a forbidden energy gap?
T =if& oieet (forbidden energy gap) J@10® FI NG 9

5. (a) Explain with the help of energy band diagrams the difference between metals and
insulators.

#f&-ifb (energy band)-97 Hrad AR AR © AT 21w F FCA |

(b) Find the specific heat of a solid following Dulong and Petit. State the assumptions
made in Einstein’s theory of specific heat of a solid.

TR @R (oif55-aq SpRce FPw smicdd wieeifEe oot fafr s FPw smitda
IS ©l7 TR HZPbiea-97 ©red TPl [ige Fe

(c) State Curie-Weiss law for ferromagnetism. Hence plot the ferromagnetic
susceptibility as a function of (T'~T,)™" for T >T,.

SRCHIFFOR FEH-©I2H @b [Fe F@E @I *QF T >7,-99 & (T-T,)"' -a7
AT [N SRS 2O @7eba wic|
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Time Allotted: 2 Hours Full Marks: 50
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Candidates should answer in their own words AT [NCST ©IRNF TR TG AT AT M
and adhere to the word limit as practicable. s R

All symbols are of usual significance.

Question No. 1 is compulsory and answer any fwo from the rest
> TR e RMGF @3 AT (AF -t 76 2vaa s wie

1. Answer any fifteen questions from the following: 2x15=130
T @-CFieat el aicis Tee mies

(a) Define atomic mass unit.
ARNARE ©F GFF TR FC |
(b) Determine the approximate density of the nucleus.

fefaeR S Ty 67 et

(c) The radius of Ge is measured to be twice the radius of “Be, From this

information, find out the number of nucleons in Ge.

Ge I *Be, -a3 JPE fawd A #fRwist T4l 271 @2 O *F Ge-9F M
o WS qwe e Fa@n

(d) What do you mean by charge independence of Nuclear force?
fSfre To1 SigE-faeem q@ics & @il 9
(e) What are the Magic Numbers for both proton and neutron?

feeaw ¢ (2iibe wWifers FArefe &5 & ¢
(f) Write the spontaneous alpha decay equation of *°U,, .

35U, TR (0 Wern S Fosgs o w3 Rfewft eat

(g) What is the essential difference between an electron and B-ray?
@35 FEFET 4R G0 L IR M AT AL F o

(h) Complete the following nuclear reaction:

Tt simiafa e ey s
O i; + —"Bes+ 'ng
PClLyy + —2S6+ *He,
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(i) Write down the Geiger-Nuttall law for ¢ -decay.
o -RE60TR @ Geiger-Nuttall 340 5102
(j) What are the different processes by which gamma-ray can be absorbed in matter?
SR I Tre omicd s W I[E T [ 7 ormfers *ife w1 3@ ©f @l
(k) Determine the threshold wavelength for pair production.
ol Teovead ooy @lifes eamony faefiad et
(1) Why Bethe-Bloch formula is not applicable in case of electron?
FEFAE (G Bethe-Bloch Tefb eitarey w8 &1 ¢
(m) What is Cerenkov angle?
Cerenkov angle St 1 2

(n) Explain clearly what is meant by Q value of a nuclear reaction.
efzre Riga Q M N @1 & @GN A1 IR

(o) Calculate the distance of closest approach for an alpha particle with kinetic
energy 5 MeV hitting a Au,, nucleus.
5 MeV sffexfe i aofo st 3t @3 Ay, FefEien wa w1z @ 1w
for (FCO I A I A el e

(p) Name a reaction where parity is not conserved. Which class of interaction does
this reaction belongs to?
a3l fTefre RiFaa I F@ @A Tt Al parity 30 27 911 @6 @6 @09
@5t 9

(q9) What do you mean by Baryon number and Lepton number?
Baryon k271 8 Lepton 2! Ie100 6 QIR 9

(r) What do you mean by Strangeness quantum number?
ffoae! @RG24 Tw e [ @i 2

(s) Write down the relationship between Isospin and charge of a nucleon.
fTefEReta ST € Isospin-@3 W& =R (6 @l

(t) Write down the quark composition of proton to explain its +1e charge.

@B @FRIE 910w 7T O AR @B +1e SN [ FCRA |

2. (a) What is binding energy of a nucleon? How does the binding energy per nucleon
vary with mass number of a nucleus? Sketch it.

T *f fF ¢ fNefFaoR 3o =, fTefFmem o7 A M~k 21 ©f o=
&l

(b) Write down the semi empirical mass formula and explain the significance of
Coulomb energy term and the Surface term of this formula.

Semi empirical mass formula @2l ¢ @3 For7 *If& ¢ = “Ifeq S @al|
(c) What is Nuclear Isomer?

fAefre SigemE & ¢

6327
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3. (a) Determine the ground-state spin parity of '’O, on the basis of shell model.

Shell Al (AIEFF Model STAica 0, @2 SIRICE (1 S<E7 (ground state) 19 @
STl (Spin and Parity) faef@ S
(b) Explain the neutrino hypothesis in B-decay.
B-decay @3 (@ TOTGCA! S (hypothesis) T R*itw @t
(c) What is meant by internal conversion?
‘Internal conversion’ I5C® & @I 9

4. (a) What is Compton Effect?
{5+ et 5 9

(b) The kinetic energy of photoelectrons range from zero to 4.0x10™'?J when light
of wavelength 300 nm falls on a metal surface. Determine the stopping potential
and threshold wavelength.

T4 300 nm SIHMCHE O (PG NI TA@  oNw, wiq e
RPICOI- 2 asfor sifexifes ife) #7) (tF 4.0x107"° J =& Stopping potential
=R @llfess emond fffael Fcl

(c) Explain what is meant by ‘cross-section’ of a nuclear reaction.

fofae R exran 350e F @RI I S

(d) What is the SI unit of cross section of nuclear reaction? Determine its relation
with ST unit of length.
frefame RIER cross section @3 SI 7&f$0e @FF GCA 8 SI A& TS MR IFCHR
AL 47 TR el S

5. (a) For each of the following decays state the conservation law that forbids it:
feferfie afol [Reba @ e Sz qr fqia ©f [Kiqo T

n—opte-
n—mat+e—
n—op+ta—
n—p+y
(b) Distinguish between Ionisation Chamber and Geiger-Muller Counter.
Tonisation Chamber €3} Geiger-Muller Counter €3 (< #1195 1|
(c) What are the hypercharges of u and d quarks?
u @R d IR 22 & 9

N.B. : Students have to complete submission of their Answer Scripts through E-mail / Whatsapp
to their own respective colleges on the same day / date of examination within 1 hour after
end of exam. University / College authorities will not be held responsible for wrong
submission (at in proper address). Students are strongly advised not to submit multiple
copies of the same answer script.
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