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The /igures in the margin indicate /ull marks.
Candidates are required to give their answers

in their own words as far as practtcable.

[Elements of Modern physics]

Group - A

Answer ny fwe questions : 2x5:10

1. What is Planck's quantum theory?

2. What is Rutherford,s model of atom? Mention its
drawbacks.

3. If an electron is accelerated through a potential
difference of Z volts, then show that its de Broglie
wavelength is given by -

)"=t2.25/JVA
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4. Explain Heisenberg's uncet'tainty principle.

5. If the measurement of position of an electron is in the

range 0.01 cm, then what is the uncertainty in its

momentum measwernent?

6. Write down the Schrddinger wave equations for a

particle of mass z moving along the x-aris when it is

acted upon bY a Potential, given bY

V(x) : 26, constant, for x > 0

:0forx<0.

7. Why the number of neutrons is required to be greater

*ran the number of protons for ttre ttqbility of a nucleus?

8. Write down the Bethe-Weizsticker semi-empirical mass

formula.

Group - B

Answer anY four questions: 5 x4:20

9. Discuss on tlle Einstein's photoelectic equation' Explain

the photoelectric effect on the basis of Einstein's light

quantum hypothesis. 2+3

10. Discuss on the wave and particle nature of rnatter'

Discuss on the results of Davisson and Gerrner

experiment on elecffon dtftaction. 2y'z+2Y2
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11. Write down the postulates of Bohr's theory fbr hydrogen

atom. Explain the origin of spectral lines of hydrogen

from Bohr's theory. 2+3

12. Define nuclear binding energ,v. Discuss on the main

features of the graph of variation of binding energy per

nucleon with mass nunrber. What infbrmation is obtained

about the stabiliq/ of nuclei fiorn this graph? l+3+1

13. What is basic theory of u-decay? Determine the

expression of kinetic energy of an cr-pamicle ernitted in

an o-decay process. l+4

14. What are B -decay processes? Discuss about Pauli's

neutrino hypothesis in order to explain B -energy

spectrum. 2+3

Group - C

Answer al".ry one question: 10x1:10

15. (a) What is Compton ellbct? Derive an expression of
Compton shift on the basis of light quantum

hypothesis. 1+5

(b) Define and derive expression of half:life and nrean-

life of radioactive substance. Write down the

relation between these. 4

(a) Solve the Schrtjdingerwave equation fbr a particle

P.T.O.
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confured in a one-dimensional inflnite potential box

to find the eigenfunction and show that its energy

is quantized. 6

(b) Discuss aboift nuclear frssion with equation. 4

<qt{Ttn

f+on - re

C{-mtf.* ffi eIlf< Bq< qts : \xc:)o

) I er[s-< CfiTiBN sE ftt

\ | nn-<rc'r6< "r-<ntt{ 
qfrmq frr eE qfufi["K eE fre

s r esB ffirrs r csr6 R-s< "ltefc-$lr rr<l firl
"tj'dlrl.r a54 ffits m q< wq' q(fit Ei g'{ ETq tq6,

?,"=12.251JV A I

E r ERrq;rfiuf< u6'u*, ffi <n.rl +r-<r r

c I e$fr ffir-K q-<-EFT 0.01 cm 'irfi'K :{'c<l' 4R$q

T-{l Crr(E, o"itF< s{r<ti {R'firq qfrr5-{s't z

v I x-qrF T<)T< E-{{F m e(-Ti qsF s"ir{ c+rq c+tfu<or<

t,<q x',frq,-{6i 6-c{l qqr +"rTF{ $ag ffi-a fri5a

K.x): I'i). s(f, nql;T x > 0

:0,q1-4x<01
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1 r fiEB{ EtfrcyK q-di fiBBwim fiEEr ri<I^t cffi qi?UT

q-,Crppt ffi qsXt elCflq-{ C$-{?

rr I c{[qt-vEqrqlrm-(-e< wd-w1qft1a-q E<T3m cEC<[ I

ion - ?r

m-rsfrfi W<E Arlf< E-s< q'le : cx8=\o

a r srffiRn-{ q'lc_o.r$-s&q q'ft-s-{qB wrnru-{t $,c{t I

ql?q',ilem< qtcqrs cor*r:tw x-s<r6rr &&rg
qmrs-g&q &xt <jl"llt 5.5EI I \+s

) o r <q-< u<q ,{<( sclt a-ffs< B"r< qfimlmt <r-<t r rs&q-{
q<( rfl{r<-< ffi{ RqK"f 4AsK T-afs6r qt6tmt

sT{l I \.a+\.a

)) r qRMrq{ iKTtT{ qiqals 6<Rr srE-{ y ffiefr
cnc<tt r r<r{ scq"{ qtqft$ qkcglcsrr <.ftfr{ Bq{&

31]"RI $r$t I \+s

) \ r as-qcF{ <s-{ {fu s'rcs rcq ? trsfrq]lqK sfi(?til ..q<(

frBEq sfl q& aq-{ tfu-{ Tc<i qk{6rq-{ 6q{ffi
<lI?Bt $131I q? C4{6q (ar(S m-qrs-{ ptfiq q-"Bf

fr'qF+t qlTr )+e+)
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)e t o-RS{ qfrx.K {l. EE frz cr-fr$a efrag 6u6u

o-$cil{ 5rffiK <lFNrfl Rq-t nr-<t r )+8

58 r F-REt-{ aBnefr ftt p-"ifu <{G'<ltqtt q-{K q-lr

"ffcfr-< fiEE'c-{r n-s<tq qrcEID-{l o.6{l I l+e

frstst - ei

m-r$'tc{t qsB arlF Bs< nte )ox):)o

>c r (q) s-itr{ ftqr frr qrffiK mlx'ffin sry< erc{'ttl

qt<r T'"tr{ FFFcB{ TfFffi fr'ft +t-<t I )+c

("r) csqfur {qrccF-< q{{ e<( riv s{l{< {(EI €
fr.ft +r<T I qm-{ n6qj q-"r6 frz 8

:v r (o) qrntRr q-ftT Rs< <n-g< n-c{I ql<a s${
ccllfu<er< o<q q"frs-{oi qrl{r{' or< qt?con

w6'fq-q fr"fx remt q<( Cq{t€ C{ s"ll< blfu

m'mffifuI s

("t) q'fr-$-{qrp fiBFr R-slsTr r-"1t6 qlc{lFlt $rri I
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OR

[Mathematical Physics]

Group - A

Answer any five out of following elgftt questions :

2x5=10

i. Explain the expression

exact or not.

2. Write down the most general second order linear partial

differential equation. Hence explain the conditions that the

equation will be transfbrmed to hyperbolic, parabolic and

elliptic form.

3. State and explain the Dirichlet's conditions for a function

in connection, with Fourier expansions.

4. Explain whether the functions tanx,lsinxl-% in the

interval -oo < x < co can be expanded in Fourier series.

5. Find the solutions of z3: 1. Hence plot the solutions

in an Aryand diagram on a circle of unit radius.

6. Using Gamma function technique show that

( J;I )' - I
z)'- z

v-5/233 - 800
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7. Define error function (er{'(x). From the iieflnition show

that erl'(-x) : erf(x).

8. l,egendre equation l':as the Itrrm

(t-.r')st *2w'+n(n+i)1'= O where n is a constant'

Sho',r""rhat .r = 0 is an ordinary point and x=tlare
regular singuiar point of this eiquation.

Group -

i 1. FinC the Fourier expansion of the function

0Sx<n

Answel ayY .four out of foliowing six questions :

5x4:20

9. The temperature of a point (x. y, z) on the unit sphere

is given by (x. !, Z') : | = xy + yz. By using Lagrange

multipliers find the temperature of the hottest point on

the sphere.

10. Write down the Helmholtz equation in cylindrical

coordinates (P. Q, Q'.Hence solve it and find the most

general solution.

.r (r) <2n

\'-5i233 - 800
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12. Using Rodrigues fbrmula to show that

13. (a) For the functions
Z

Group - C

Answer any one out of following /rro questions:

10x1=10

(a) Show that, if the function./(x) is odd function then

the.Fourier expansion of fix) contains only sine

u'here /(z) is analytic.

(b) State the Cauchy-Riemann conditions for a function

to be analytic. 3+2

(a) Write down Bessel's di{Terential equation.

(b) Find the regular singular point with respect to which

Frobenius method can be applied.

(c) Hence flnd the most general solution in tenns of
Bessel's functions of first kind. 1+1+3

v-5/23i - 800
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( 10 ) -
temrs. Hence show that the Fourier expansion of

.f (*) = x;-n < x <1t will be

U)

f(*)=22
n=l

n

t't

(b) Find out the Branch points of the complex function

-f (r) = "l ,' *1 . Hence show the Branch cuts in

the diagram graPhicallY. 3+3+4:10

16. (a) The complex Fourier series expansion is given by

cc (2rinx

f (*)= Z'A,,u r fbr ro <x <xr+L
t?=_m

4r=+

where the coefficient

n't r

xu+ L _/ z ni,,* \

I /(,)nt ,- t't*'
-\

Using this find the value of ,4, where

l(t)= x;-2<x<2

(b) Show that the relationship between beta and gamma

function

v-s/233 - 800
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<qlT{m

frotE - o

firu< qEfr artr{ Tc{r R-m]-c{'t "fi}t< Bs< qts

x"))x-+y-

cxq=) o

v dx ee <IftTraffi rcttrct

(Exact) +@ +rsr ft-{'ti

\ t .q$E kqT s-cn-< (order) W(Frc (partial) 9,<-$-E

q"'frs<"1 cq"r?tt r fh .tr6 qfi-s<6tB q{Egrst{,
qfR1.etol< <<i B"rlsror< qr< st <it?Bt srst I

o r 1frnr< 61ft qials effi<.rffiefr cqrf q<(

<iFllt sr<t I

8 I tan x €<.( | sinx l-% qQ qIATesFrc 
-co < x <.o €E

frq< w<i TRxK G$frcs R-stK s-{t l.rr< ftqt E-l

<fi{]t s13t I

a r 23 : t eQ {fi-${qtr{ q${lE sm I qE qfrs-{,6.K m'

frqefr , 
qt€{T {tm ul qr{rr{5 srE enfr en+

Tlliffif,{ 11.6s< E"f< qR qim cq"fl\e r

v-s/233 - 800
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1 I Eruor-9.CqnF$ fr'l cqRlts ({ erf(-;) : erf(x) r

E I fu.q-qR q'frf,<"rtr Eq

fi- *'\!" -2111 + n(n+ l).v = 0, C<{l[-d zt Qfr 3FTs\/
q(qfi I 6r'F[s Crt r : 0 Ef,'qlq?ci (ordinaryu) ftZ e$E
q<s, , = =1 

qq qfrffi.Ift< regular singular kgt

frstq - 
"t

ftru< qrF arlr< TC<l c{-m'rc-d'tuffi ar+< €-s< q',s :

cxg:lo

:o r frfrsr< ql-{im p, e, A q'fr"$K"tB ffiRtt I

w{'K q$<rr{ qffi q-<curg }il{r{q rpmrqlfr f,.fu
s-cf,i I

) ) i -ftv< sirqm+< Tkir"tK G{qI{ <TFNql fif* oc-<t i

J (*)=
x ;0<x<n
x-2x;x<x<2r.

v-5i233 - 800

r
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)a. | <VRT'K {q <r<ET{ $-r{ Cq"lls G,

Il, 4, ('') P,, (x) dx = vj;1 6 
n,,,

>rr r (c) f (r)=!!4zq4i7(')r*T eE EF wclnurq<
,- ')

dalx @Gr{ q{+-E qqa (qq(q Sl uteu *u,
,q<( CoR qErq /(z) esF analytic qCqrFS ffi
frdr<q oc-<t r

({)

:e r (n)

(q)

(ti)

e$F q[lcFS analy,tic q€Tf{ q4' Cauchy-Riemann

xf$ffisfr qrnf 1 e+\

c{c{rq( q{s-{ {fr-$<"tE cacql I

sRfum a6fus q${F ffir{ q{r regular singutar

W <'tfts <rnr

q,fir-s.-{"rB qEi{r{ $73I ,4<( e'<N {trr.r-{ Bessel

q['iss q]-<t ei-$'l"t $t3t I )+)+e

fut{ - rt

ftrcu-{ Ift efr,f{ ft{I c{-ffiI[n-l esB ercs{ Es-< qle

)ox):)o

: c i (n) {fi qls /(r) {q odd qc"lq'-s I oRrE cq"lt€ R

Tkrt< ctftfu;1fi s$m sine-irefr qrF-c< 
I

v-5/233 - 800
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q<q3 qF orrq qlitllT .f(x)=x; -tr<x<lc
eE wqscs-{ Tk,fl< cqft qr<

". /-t\"*l
f (x) = 2)" \ '/ sin rx 9$q 1*,

n=l

(2 n in.t

eL

qfr srcq qtFrcT A;AK {H <tR< Tr<f c{lt-{

J $)= x;-2 < x <2

({) cR'<[s m ffit s afffi q5+15543 x[<T q-"r66 qq

co

St

8+C

v-5/233 - 800
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({) q$E qtrfl wcln s f (r) = {7; €K Branch

Points efr fi"f* T-c-<t I q<( rE{1tG< TIEIr<i

qRCs Branch cut fi:fi€ | e+e+8=)o

)v I ($) qsB qfi-q TR.{K ci{ft ffi cqsrt qtq -

+I €K(

n=-d)

. -t,,+I l2ninr\
o,=+l 7$1e\-T) ax

\

g(nt,n)JP
l\m + n)
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OR

[Quanttrm Mechanics]

Group'A

Answer any Jive questions : 2x5:10

1. What are eigenfunctions and eigenvalues?

2. Which of the wave function is the solution of
Schrodinger wave equation?

(i) A tan x (ii) Ae-*'

3. Write down the spectroscopic notation of the electron

for the ground state of sodium aton (Z: 11).

4. Defure tryromagnetic ratio.

5. What was the aim of Stern-Gerlach experiment? The

magnetic field used in this experiment is homogeneous

or non homogeneous?

6. What is Bohr magneton? Write down its value?

7. Write down the expression fbr the wave function of a

free particle of energy E moving along + ve x-direction.

8. Distinguish betu,een normal Z,eeman ellbct and anomalous

Zeeman eftbct.

P.T.O
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Group - B

Ansvrer any four questions : 5x4:20

(a) State Pauli's exclusion principle. Show that in a
$ate of principal quantum number rz. the maxim'.ln

number of electrons is 2n2. l+2

(b)

10. (a)

(b)

11. (a)

(b)

12. (a)

(b)

Name tl-re essential elements that characterize the

2vector atom model.

Defnre probability current density. 2

Calculate the probability current density

corresponding to the wave f'unction ry =Leik' and

interpret the result. 3

State the conditions of normalization and

orthogonality of trrro wave functions. 2

Normalize the one-dimensional wave function

r1r(x)= Ae-o' for x > 0

V(x)= tr'"r for x < 0

rvhere cr is a positive constant. 3

Write ciown Schrcidinger wave equation. Starting

fiom Schnidinger tirrre depender:t equation, establish

Schrddinger time independent equation. 1+2

What do you ntean by stationary state? 2

v-5/233 - 800
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i5.

(17 )

(e.) What do you rnean by LS-coupling? How does it

differ fi'om ji-coupling? 2+l

(b) Find out the T , S and J values of the state 2Dy2.

14. (a) State Heisenberg's uncertainty principle. 2

&) An electron has a speed of I km/s with an

accuracy of 0.05%. Calculate the uncertainty with

which the position of the electron can be located.
a
J

Group - C

Answer any one question: 10x1:10

(a) Defme nomral 7*eman ef1bct. Using classical theory

of normal Zeeffan ef1bct, the expression of the

wave length shift A). = 1 ;l;". 
where the

symbols have usual meaning. 2+5

(b) In a nornral Zeeman etfect experiment, the used

magnetic field is 0.6 T. Find the wavelength shift?

The original wavelength is used 40004. 3

16. (a) What do you mean by free particle and bound

particle? 2

v-si233 - 800
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(b) A particle is confined in a one-dimensional potential

box under the potential I/(x): 0 fbr 0 < x < L

and V(x): m for x:0 and x: L.

(i) Write down the Schrodinger wave equaticn.

2

<qr$Tn

fistot - +

c{-c$fffi "tfufr are-< Es'< qle : cxQ.:)o

) I qRT?l{.-q'c'ls-$ € qRcen-qF <'4'F fr r<i-aP

\ r csr{. u<q' wc"N<:fr c+i&<au<-er vsq qfr$-<Tffi

qrB {'5il{F?

Q) A tan x (1i) Ae-*'

rg I mtG-TN "K$t{ Q : 11) Yfr"sr{-< ffir+< q-{]

spectroscopic e[GreF ceT{I t

s r q'Rmtv,ttic{trs w1e155 * z

v-5/233 - 800

(ii) Solve it to obtain the eigenfunctions. 4

(iii) Hence show that the energy eigenvalues are

quantized. 2



( le )

a | ff-fi-du 4fiq,m Erqi-l] fr k{r e? "lfrq']{ aIF
dl*$mq 1<q nt q{r?

v r 5a1-s axq;qEe frt er {tid $sz

1t qsB Te sftfl <r"'fg-+ );-qs {<K{ g eiffis'aq
rtBfrq r B-qr< oiB{ qifrE v<q-werr-sE cqrctt t

v r qtvtk+ eTrrq ftnt s q"qlglR-s fiTtr{ kxT-eK {(<l

4tffl cEC{l I

fretq - q

fi-mfrd't DRfr A1-{T Es< nte : 8xc:\o

I r (s) "ttBR-{ 
qqTq'{ frBG cEc{l I r {<li cdTlt'N

q(?BlTc; tfu C=n-q,C+ qs|<l. ffir q(rllt 2n2 -
a{.Fi sr{I I :+t,

("i) "KnTt{ NEK aF*r+< d{rqi f<ftB, 1E m"nil r

: o r (o) w]-<r-rot <6TE {-{P <6tcs fr c<r+ I

("1) \,=f,"'o'o<q wc'ffi{ {sr<lot T6Tr{ lng

fr.fu or+r s<( aTg &-flTq frGfqai st-<I 1 e

> > t (o) kF wx qcqq:'r$-< {Rfrs e<( qcfttllafE qs{K

16 q.tmf r t
P.T.O.
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) \ i (s): ceTGitir<-e{ sf,q qft-$K"ifr Fic-<[ I :Tnr-fr6(

ctt&(im tr<q qfr-s-{6t ,q< TRlcll'wx-fr-sc?iq;

cttG(,5Ir{ u<q q$-$<q qBh $rfl I )+\

("1) R{ gTQt (stationary state) T{cu fiF c++r \

+r-< {Rfrs u-Eq q'6e6-ffi frtr +-<t (crq$E

s,{s)

V(,)= Ae'c' for

q+>

:s r (o) qfr6m--{Iqk qftr6irgl 'f6F rq.nttr

("1) esF ffiGK E&mer 1 krn/s €<( "iRrrc"K
efr o.osx r Erq-+Er+< \tr<-qF fr"fu{ fr"u{-st
qft*a qn r \e

v-51233 - 800
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frotat - it

c{-csfm eTfr qctr{ ts'€K qNe : )ox5:)o

:c t (<-) q.r-\rlR-s eTrr{, fuxt <qrE fu c<r+r {qltrd sq
er6l'lri $,c< cqql€ cq E.rcIR$ Cqit{ frT.l* s<q

ffi1 qi66 rrft$q1 67=1sLt- lere-oefr
4nmc

aDfi\o qqfcql I q+a

EtvtR-s errrn funH a3g dr+mre< rt{ o.6rt

{Er<?r{ s<q ?qrff-< {r{ 40001 ecq gq'F iE{
6rq.l-< qfu {o,c<{t< rs-<q ffi( {cF$i ssr e

Ig r.ft s ql<6 s6tt Tqcs fr r++r a,

,qs'T].fr$ <lt-g< vr<] esB s$R frv< q-{.Er

frrsq -
V(x):0;0<x<L
V(x): *; x = 0 €(( x: I

(i) qiftt c+t&<aim-eK s<q {fr+<{E ffic<t I

\

G) l"ft$-{qfr q}T{F +r< qRran-qrqs-s frqa
Sffll ' 8

ll

(?r)

:s r (o)

({)

(iii) 6n?its cq qRcrra lRefr mtrrfifrs I \

v-51233 - 800
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OR

[Medical Physics]

Group - A

Ansuer any Jive questions: 2x5:10

1. Does rod cells have a tunic curve similar to the cone

cells?

2. What pressure acts for a person weighing 80 kg on his

foot surf'ace, by standing on one fbot and the area

considered is 100 cm2?

3. What is the frequency range used in ultrasonic imaging

devices?

4. 'ili,at is the advantage of IMRT over 3DCRT?

S. What is the SI unit of ionizing radiation dose?

6. What is Compton ellbct?

7. Describe a thimble chamber.

8. Draw the circuit diagram of full-'*ave rectifrer.

Group - B

Answer any four questions ' 5x4:20

9. When a patient's upper leg is absorbing X-rays, the

X-ray, alter leaving the X-ray tube with original intensity

v-5i233 - 800
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Io: 4 Wlm2, passes through the following layers :

- layer of air, of distance X1, : 30 cm, attenuation

coefficient ,ur = 0.001 ctn-l;

- soft tissue of thickness Xrl : '7 cm; attenuation

coeffrcient Pr. = 0.18 cm-l;

- bone, with a diameter of X1 : 2 cm; attenuation

coeffrcient lrp = I.6 cm-l;

- soft tissue of thicknes s X*2 : 6 cm.

What is the intensity of the X-ray when it strikes the

photo plate? 5

fNote : the bone should be considered to be solid, not

hollowl

10. A Dopler ultrasound measurement device is used to

measure the flow velocity of blood in an artery. The

emitting and simultaneously receiving instrument is bnrught

to the skin above the artery to be investigated, at angle

cL:45.In this case, a blood cell located exactly in the

flow axis of the artery is struck with ultrasound. The

frequency of the emitted sound wave is f : 5.5 MHz.

The Doppler device shows the response to have a

frequency shift of I Lf l: 920 Hz. What is the velocity

(v) of the blood cell being investigated? The speed of
sound (c) is 1500 m/s. 5

v-s/233 - 800
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11. Discuss in brief how human body temperalure is

regulated. 5

12. Dran, a clear diagram showing inner parts of the ear and

labei them properly.

13. Describe the wofking principle of semiconductor raciiation

detector. What are the advantages of Ge detectors over

Si detectos? 3+2

14. Explain the rvorking principle of a Gamma camera. 5

Group - C

Answer any one question : i0x1=10

15. Discuss in brief about the principle of operation of a

GM counter. What is dead time of a GM coiinter? Why

are halogen gases added to GM counter? Why cannot

the GIr4 counters be used fbr detecting high-activity

sanrples? 1+2+2+2

15. Desclibe the working principle of Positron Ernission

Tomcgraphy. Mention the diII'erent types of PET scans

and describe their rvorking. What are its applications?

3+4+3
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<qr{{tq

fr-slot - a

c{-c$rffi rffi erm EsE ris . cx,t:)o

) r <s mtqefr{ fr con 6orcq-{ rlr mBfr$ (Tuning) r.r"'<l

qt-cq?

\ | 80 kg sq-m{ ,qs <ifu .{s qnK rirels qPcqr {rcT{

cqrq.sE 100 cm2 q[E, ellclK {<j frC{ ffi-4 ElcaK

{ld ss?

rs I qfurd-s qI qfffi-+ ffii {Cq-{ s.."ffi "ifrfin.K
qr{ a{,c"I|l

s I 3DCRT ar6.< pq-a1a IMRT qca.{ {R$ ftz

c I Ionizing radiation dose *4K SI ..{m fr?

v I Compton eflbct frl

t I Thimble chamber-€K <ft nts I

'o- I {v<x e+1Qnmr-+< q'"i.f <-6fr6q qfi $crf t

R,stal - .t

c{-c$]r.iT WrE enf* Bq< ne ' cx8:\o

b r q$fr eg-6fr ^q ccrs fr5fu Kfu< ft-gr tu:4winr2.

P.T.O.
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qE <frT {<E qs-q-d' crtftK ,rry {<i frtr <t{r, s?ia

FnfrFro w<eG'qBe{ f,c{ c{.N Q-{ :

- <[eK {f{ ?4'6' X1- 30 cm' sr sqJS

Lt, = 0'001 cm-1;

{-<n frT (sql) Tf{ ffi X*t : 7 cm' q;'{ e6ll6'

- qfu {f{ 3M X,,:2cm. $-{ e"ils !-tr, = 1'6 cm-l;

- T<n frT (sq't) {K ?h-{' Xw2:6 cm I

eq 3frF q{{ TtDt cart qF19 <t<[r<, s-<rq frsot +s

qr<? a

tsRto '$t'fi' 4l {1,< T{ vc< frre qc< t)

)o r .4$E sqqK qrffis {rq"-{ qr{l <rfu l<i frcx

a<tfrp <,cw{ atGc<ai Tt"lt qrq I 'df{$ q<( cews rqF

<qq-{ B"fC<-< u'Fi.sK $.lCQ cr: 45' ffilc{ <qlC{t qfCQl

q? q{qlg, <1ft srm <-{l{-{ aKIfu esB <s cslTcs

srffis qrfl qlqlg s-{T {f, I q< FCfl frufu 'rq

T'-tr6 ./': 5.5 MHz €<( TE"tlS pte t Lf l= 920 Hz'

<qft qs <-{r<-{ aHfu <cr$rcr< a&c<t (v) fi'ft
st-Tllxrc{< aiBc<ei (c): 1500 m/st c

5 ) I x]-a-< lfu<< ul"iTr.{=| ftsrc< FKG\5 E-{, <ri?m s-r{T I a
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)\ r strd-{ wsr-sftq iqefr< qR$K Fq q,s{ ocr GRro

Tffil I Q.+e

)\e l Semiconductor radiation detector-qK sImG <IFRI

S'[fr] I SI detector-€K Y"mT Ge detectors {l{{K f,{l{

1Rr<erot fr frr e+\

)8 I Gamma camera-€r +lfie <l'Fft sc<I I c

frstot - rt

C{-6Afr{I ETE dHT fu< ql\g : >ox 5:) o

) a I & eq stEtl< (GM counter)-<T Tt{4qG I-q.,6
q([sPt qrffif5-{I or*t r css bRq (deaa time) vacu

fr r++r & qr +tBtm cg{ qlrartrq-{ etl.H 1o s<t
q*r €u'ffiq qT{K 6srE[ c+'r & eq +.BfiT

$<-q-{ <F{I TRI dI? 8+q+q+l

)s I 4eE{ frlfo{ Ecrr$fu ntfie <of+t Ec<t r RB{
srnsr pET Btl{ Effil s6<t ,.sK EEqr 3M ff{t sr<t 1

gl< qitBtrorft fr frr e+8+e
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