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Answer anyloarfromthe following questions 1 J x 4:20

9. Write down the characteristies of photo electric effect'

Write down tht ;ilt"i"'s equations fbr the explanation

of Photo electic effect' 3+2

10. Discuss the hypothetical Y-ray microscope expedment
^- 

*Lt"a ,o H'iJ;;;;Li*'i"'Y relation' 
.,t

11. Prove the nonexistence of electon in the nucleus on the

basis of ***";^;*"ry" The-tifetime of an excited

state of an a;; i;";;;t 10-8.sec' calculate the

nrinirnum *""*i"ry in the determination of the "\-y,

(2)

7. What is Pauli's neutino hypothesis?

8. What is nuclear charn reaction?

GrouP - B

of the excited state'

12. Prove that the wave function r4(x) = Ae'K' is an eigen

function of the momentum op?rator' K : Propagatlon

constant. Not*uiiJt tr'" **t no'oion given below to

find out tr," coffii X for the Gaussian wave packet

-:1_ 
' 

^-'-o,!, u,", given rrut !_)r-,',',!*= fw@)-- Ar--z 
3+z

13. What do you mean by *T' dtryt and fracking qaction?

Discuss tttt uJutio"' of pacting fraction with mass

nunrber *tth th" ;;6of graph' 3+2

14" write down the semi_empirical mass formula for the

binding "*'o"";;;;;ffi; "i 
an atom' Explain each

teiln.

(,



(3 )

Group - C

Answer any one of thefollowing questions :

19"t:10
15. (i) What do you mean by mean-life and half-life of a

radioactive substance? Established the relation
between them.

(i) When Baryllium (B.r) is bombarded with alpha
particles, neuton is obtained. Write ttre equation of
the process.

(tr) Usurg the Bohr's postulates find out the expression
for radius of ntr orbit and energy of the electron
in this orbit of a hydrogen like atom. (2+2)+2+4

16. (a) What do you mean by nuclear binding enerry?
Dscuss the variation of binding enerty per nucleon
with mass number with the help of binding energy
curve. Z+3

(b) Discuss nuclear fission and nuclear fusion with
equations. 3+2

q{r{-<Ta

frEtrt - q

fu:p< cq 6s[m 4rt?erqs Ee-< qtrs I 2x5=10

l.."irit-c'<? E{fi qTfr qw6a qITf,IE;II s.Gil .q<( 
"trilaf

sxcgrrq{ & ctflB wx?hrffr q-$E qffi fr6q<tr
2. c<trfir "lT{It s6q'{ fuefr cer<tt r

qrfi qft\5 & mtetfr wqffi st{ (1.227 tJVlwrr.r
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( 6 )

OR

[Mathematical PhYsicsl

1. Ansrrer any fivefrom the following : 2x5:lA

Q Write down order and degree of the differential

equation t

(tr\ =(r*Li\ar') \ dx)

(i) State the Dirictrlet's conditions for a Fouries series'

(ii) Using de Moiver's theorem' express sin3 0 and

cos30 in terms of powers of cos0 and sin0'

(v) Show that I;+1 =[n'
(v) Find the singularity of the tunction f (')=si"(Z)'

(vi) Show that (t-zxt*f.)i is the generating

function of blen&e's polj'nomiat l''1x1'

(vii) Find the particular integral (P'l) of

d2v

#. ! =cosZx.

(viii) Show $ar erf (-x)=-erf (x)'

2. Arswer any fourfrom the following ; 5x410

Q L,aplace eQuatio.n in spherical polar co-ordinates for
" 

a iroblem with azimuthal synmetry is given by

),3;?*).#$('r'eff)=o
v-5/233 - 1000



( 7 )

Let u(r,0)=n(r)O(0), taking separation
constant to be (/ + l), solve for R(r). Also show
that substituting of F=cosQ in the angular part

leads to Legendre's equation for @(e)=.P(fr).

(i) Expresr 
"f(x) =4x'+6x2 +7x+2 in terms of

Irgendre polynomial. 5

(if Find the Fourier series expansion of the periodic
fiurction of period 22.

Given .f (x)= x'; -l61x4n

Plot /(x) versus r.

Hence find the sum of the series

l_lr1_l _tif 
_T-?_F.,..=F 

2+1+2:5

(iv) Deduce the relation between beta and gamma

function F(t,m)= H. 5

(v) Solve the differential equation 5.

(xysinry + cosxy)ydx+ (;7sin xy -cosxy)x dy =g
(vi) Write down the expression for Bessel,s function

J,(*).Prove that J_,,("r)=(-l), J,(*). l+4=5
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(s)
3. Answer any one from the following : 10xl:10

(, (a) Evaluate the complex integral of f (z) = z-l

along the cir.cle lz I : ,t, starting and finishing

at z: R.

(b) Prove that if a function./(z) is analytic and its

derivative f'(r)is continuous at all points

inside and on a simple closed curve 'C', then

fi f (r)a, =a. t+5:10

(ii) (a) show *" 
ie 

(*)P,(x)dx=;j;16,,,,

(b) Sotve the wave equation

a(x'O)=x for 0<x<n'

<rr{{rn

1. cqrsrffi druB erer* Es* qls :

ozu(x't) - 1 ozu(x't)iunder 
the condition--*-=7G- rurGer rne con(I

u(x,t)=0 when x:0 31d x=n;

ry=o when /: o and

4+6:10

2x5=10

)'=(,
+

qtg frfr s<r
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(12)
OR

[Quantum Mechanics]

Ansrer any fivefrom the following : 2x5:10

1. (a) Give the physical significance of wave function' 2

(b) What do you mean by eigen functions and eigen

value? 2

(c) What is uncertainty in position and m'omentum? 2

(d) (i) Write Pauli"s exclusion principle.

' (i) What is grromagnetic ratio? l+l

(e) For I : 0, s : %, Find Lande splitting factor. 2

(0 0 Write whether magnetic field is high or low in

case of normal z@man eftbct.

(ii) Write whether magnetic field is lower high in

case of anomalous ze€man e{fect. l*1
(g) What is izero point energy' in simple Harmonic

oscillator? 2

(h) Write Schrirdinger'equation in case of free particle.

2

Answer any four from the following : 5x4=20

2. (a) (, Write one dimensional time dependent

Schnidinger equation. Write its complex

conjugate. 2%

(i0 Find x coniponent of momentum operator

from the equation V:Ac )/o(prx- Et). 2t/2

v-5/233 - 1000
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( 13 )

(b) G) Prove that x, px donot commute. Find its
value.

GD Write kinetic enertry operations. 4+l

(c) (r) What do you mem by stationary states. Write
probabilrty current density in one dimension,

l+2

(d) G) Find zero point energy in case of one
dimensional linear harmonic oscillator of
frequency 5 x lOra/sec.

lo=r.o5xto-2, unit]

(i) Sketch potential of Harmonic oscillator. 3+z

(e) What is L-S coupling? What is J-J coupling?

2%+2%

(0 G) Find the expression of Bolu magneton. Write
is unit.

(ii) Derive total angular momentum for f-electrron.

2+3

Answer any one question : l0xl:10
(a) (t) Draw the sketch of Stem-Gerlach experiment.

commute.

J.

v-5/233 - t000
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l4

(iv) Write n, l, ml, ms for L-shell.

(v) Give the outcome of Trnman Effect.

Find normalized wave function.

(b) Write time independent Schrtidingerequation in

case of square well potential. Find energy. Give

enerry level diagram. 5+2

<qr{ffi

6{cotc{t dfuB eteg-< Ee< ntrg t

(a) u{t qc?rs6<8t ds <il=r't q}€ 
I

p; wRcert qc'rs?F rg qRcEa qlq ftz

(c) Erq s{r{ t qft'msl frr

(d) 0 "fiBFK 
q?K6{ ffi cq'ol t

(ii) {Rrrt {rtdnfs w1'tts ftl
(e) / : 0, .r : '/z,I-arrte spliuing factor g: ? 2

(0 (i) Normal Zeeman Effect-,4 ffiq-scsrq< q-dsf

mFt qt olt
(ii) Anomalous Zeeman Effect-€ ffil"s 6{FCEFI

fr-dst c<Ft qt sqe l+l

)

3
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(t7 )

OR

tMedical Physicsl

Group - A

Ansver any live from the following : 2x5:10

1. (a) Write down two examples of first class lever in

human body.

(b) Write down the chemical reaction for oxidation of
1 mol of glucose by 6 mol of oxygen molecules,

which takes place during metabolism. How much

energy is produced in this reaction.

(c) Why does the body convert food fuel to AIP and

not directly oxidize carbohydrates, fatty acids, and

proteins? 2

(d) Write down typical frequency range of hearing and

the frequency range of ultrasound. 2

G) What is biological half-life? 2

(0 \\hat is the role of tendon? 2

(g) State the purpose Atomic Energry Regulatory Board

(AERB). 2

0r) What is radioisotope imaging? 2

Group - B

Answer anyfour from fbllorving: 5x4:20

2. (a) The mass attenuation coeffrceint of bone with a

density of 1.8 g cmr is 0.2 cm2g-r for an 80 keV

P.T.O.
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gamma ray. Calculate the percentage of a photon

beam attenuated by 5 cm thickness of bone'

(b) If Tc-99m with a physical half-life of six hours is

used to radio-label a compound that clears from

the body with a biological half-life of four hours'

what is the effective half-life of the 'radio

pharmaceutical?

(c) Compare Compton effect with photoelectic effect'

(d) Compare scintillation counter with Geiger Muller

counter.

(e) Explain the working principle of USG

(0 Compare ttre principles of image formation between

projection X-ray and gamma scintigraphic imaging'

Group - C

Answer any one from the following : l0x1:10

(a) What is fluoroscopy? Describe the experimental set

up. Compare photoconductive video cameras with

CCD video cameftrs. ' 3+5+2

(b) Discuss the working principle of Doppler test' How

does the continuous wave system of Doppler

ultrasound device work? What are the main

features? Compare this rvith puised wave doppler'

3+3+2+2
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