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: INSTRUCTIONS:
l. All questions in the Test are muldple choice quertions.

2. Each question carries one merk, with four altematives out of which

corect
3, There will be no rcgilive marking

4, IJsc onIySLUE/BLACK B.lt Point Per to darken the ap,propriate oval.

5. lv{art your rcsponsc only at th€ apprcpriate space agains the number con€sponding to

the question while answcring on the OMR Rcsponre Shcct-

6. Marking more.than one response shall be treated as wrong response.

7 . Mart your r€sponse by completely drrkening the relevant oval. The Mark should be

da* and the oval should be comple,tely filled.

8. lJse of calculator, Mobile is strialy prohibited and

disqualification.

9. Tlre cardidate MUST remove the hct Crrbon ctpy (Cudid.tc'i copy) of OMB efter

compledon of Tert

10. The question prper will b€ both in Englfuh & Pudrbt In case of any doubl Fnglish

version will be taken as final.



l. Identig the CORRECT statme,nt for the following vectors ii = 3l * 2J arfr6 =11 2J.

(a) The vectors d and d are linearly independent.

O) The vecton d and d are linearly dependent.

(c) The vectors ii and 6 are ortrogonal.
(d) The vectors d and b are normalized.

?ftdd = 3i, + 2j ry3 d = 3l + 2i tlet g€ asd fi u€r€ dt:
(a) t{de dr{3 t fudq tqe'3 uirs ua

O) kad d )t{3 i tu"iq Urd '3 ucrfrs ua r

i"; ?€ddDdE rrr'ffius
(d) +€d d,?r36 Hfadae

2. The number of indep€rdent componens of the symmefic tensor dy with indices i, i =l '
2.3 is
(a) I O) 3 (c) 6 (d) 

^e
iih,n >ou Aij 6d esEF ii =r,2,3 Jsfu6 urad' * ffi t:
(a) I o)3 (c) 6 (d) e

Fq(r6 iru fee, t Al

3. /(r) is a symmetric periodic function of .r i .e. f (x)= f (-x). Then, in general, the Fourier
' series of the function/f, will be of the form

/^\ S-ro(4, 
f @) = ) (a,, cos(akr) + D,tsin (arc))

H^=l

O) f@) = ao+l- 
r(a"codnkr))

G) 11r; = )- ,{a"sin 
(nkr))

(d) 
f @) = ao+ l' ,{ao 

tin{"Lt))

f (x),x v trd m6fr Fryrk em ? rarsq'J/ (x)= f (-l'faa'
G66Aefrlrg6'*e'*guilo't
/^\ \-ro\.l, f @) = L^_r(o"cos(nkr) 

+ b"sin (n&r))

/L\ t-r'o\u, f @) = ao + )"_r(c" cos(nftr))

/^\ t'-t6\u, f(x) = ) (D"sin (nltr))
LJn=l

/,l\ s-r'o\q, f G) = ao + )"_r(0" sin(nJ<r))

4. Two mahices A and B are said to be similar if B = FIAP for some invcrtible mahix P.

Which one of the following stateinents is NOT TRUE ?

(a) DetA:DetB O) TraceofA=TraceofB
C) A and B have same eigen vectors. (d) A and B.have^smre eigen values' 

^
5'g.g#rl{i t DB e f }*o-rnrs frd' n'e; rar3 r = r'nr f P F d?it f€ @tr ee
s t6 ftrfiinri fu€' fa-us' as6 Ffi F& t ?

(a) DetA=DetB O) Aefiaud= Blfsol
G) Ah{3Blnx'affiaaus (d) A},ABtrx'sfuIsaa
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5. Thevalueoftheintegral 6ff*,r-tt""thecontourcistheunitcircre: lz-zl=1,is(a) ztd_ O) 4ni (c) lti (d) 0

trdd fry s Li6, fiie fiire c ffi daai: I z- z | = r t
(a) 2ri O) 4ni (c) ri (d) 0

6' rrf (x) =[l - r'rTr'ri-3r' o* m" runu"e hansform ofl(x,) is

(a) ,-2 
"3s 1b) s2 e " (c) s-2 (d) s 2 e 3s

taa 11x1 = Ii - r!r"{,'r11. t o 71"1 usr6n gu'rea t :

(a) 
"-' 

e& O) s2 er" (c) s2 (d) s-2 ers
7. lf F = xt + yJ + z[, than its diveqgeirce is -(a) t+i+ft o).3(c) x+y+z . (d) None ofthese

**s F = xi + yj + 2ft. t y fue' fs€g,1 :

(a) t+ i +ft
(c) x+y+z

t. tt tll r^@1ar = 2, then z is -(a) I(c) -l
talo J_*rtr"lryax = 2, s nt
(a) I
(c) -l

o)3
(d) tuftf€i'*g1dfi

O)o(d) None ofthese

o)0
(d) tu6if€+ig16-#

O) /Z? Ftqnl
(d) Htqdu6-#

9. The Newton Raphson method is used to find the root of the equation x2 _ Z = 0. If the
iterations are started from -1, the iterations will _
(a) Converge to -l O) Conveqge ro y'Z
(c) Converge-to--y'2 (d) Not converge
ftQT il*g ffi s Vrra Hr+d-d?r x2'-.2=o o tr-fro rf +J, nie, a, *{ogd€ -l + )rnts Ee'i + gd€ iedr'
(a) -l nmqdu
(c) -JZim+Bgu

10. The minimum number of cards to be dealt from an arbitrarily shuftled deck of 52 cards to
guarantee that three cards are from the same suit is _(a) 3 _ - o). _s. tit D- (d) 12
52 :'H * +A # d-S f€i. urc + urc FB;ea r*i re jik ffi ryAmm.*s' *,
Fa fd fii6 a-ss sx"a Fa Fi ua :(a) 3 O) s (c) e (d) 12

11. In a Binomial disbibution, if the mean is 9 and s.D. is f6, then values of z and p
respectively are -(a)^,27,1/3^ -O) 81,l/9 (c) 36,U4 (d) t8,U2
I'etdlit0r6 l€'16 f€ }*d )iqr{.6 9a Dr} s.D. y'6, i v n rrbp e, qxerq Us tG) 27,rt3 O) 8t,l/9 (c) 36,U4 (d) t},r/2
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12. With z = r * iy, which of the following functions/(ryl is NOT a (complex) analytic
function of z ?

(a) f (x.y) = (x+ty-8f 6+li+2W)7 $) f (x.y) = 1x+9771-x-iy)3
(c) f (x,9 =€j+2i'r4)s G) -f (x,y) = (1-x+i91(2+x+iy)6

z = x + iy xfis, ta fsfuw 7 1xl1€6. fe€' fudJ' z er (nfu) ffi m r& il t
(a) .f (*,y) = 1x+iy-s131t+lj+2Wl $\ f (x,y) = 7x+9771-x-ty)3

(c) f (x,9 =d-y'+2w-ils (d't f 6.9 = Q-x+iyf Q+x+iy)6

13. The solution of the partial difrerential equation$u(r fi -ftu@,t)= 0 satis&ing

the boundary conditions u(0, 0 = 0 -- u(L, r/ and initial conditions z(a ol = sin (f) ana

ftu{x,Dl,=o= "i"(T) i.-

(a)'i" (sJ"o' (f) + {sin(v) co' (3aJ

o) zsi"(7)'"s(f) -sin(f)cosffi
(c) siz(f)cos ffi +isi"ffi "i"(f)
(d) 

"i" 
(T)."" (+) + f sin (3rf s in(ry)

rf,4J-d6 fitrstrd mft{de e' ii.6 a ftu@,t1-fiu|l,,t)=0 frirrse$ xffi
u(0, t1 = 0 =u(L,lw! 'ltdtdDtt 

Hffit?tr

u(x,o) =stn (f) an<t *9u(x, t)1,-o = sia (?) i' -

(a) "t"(T)",'(T) 
+ i,'i"(ff),o'(3llJ

o) zs,n(T)cos(T) - s,n(s)coseJ

(c) sin(f)cosffi +lsin ffisin(f)
(d) 

"i" 
(rr)'o' (f) + fi sia ffi s h(Y)

14. Let n be a random variable uniformly distributed in the interval [0, l] and Y : --c ln(u),

where c is a real constant. If / is to be exponentially distributed in lhe interval [0' o]
with unit standard deviation, then lhe value ofc should be

(a) tn2 O) rt2 (c) I (d) -l
: *trd lrtxfrd z { 10,11 e rot3d.s fse FH.d gu fss +Fgtx' a€ rrr3 r = --c In(a) fi{B c ffa

' )?{F6 Fs€ tj$ i'+a" r6 t0,ol ?'*io* eg ffi rreHa{ fusc ory r'r.s ,'t*
gu fss €fs)t{';t€ s'c e'fi.ry i?ar :

(a) ln2 O) rt2 (c) I (d) -l
AP.per-ll (Phyrlcc)



15. The,inverse Laplace hansform of f5 is

(a) |tze-t O) )t"+t-e-t(c) t-|*e-t
# o ferfu &uE.F gu':-dd a

@)' |tzs-t &) )t2 +t-e-'(c) t-rre-t

fta fr@6 0.85c fi dr$
tuu@zela*itfi:

(d) )t'{r- s-'1

(d) )*1r - e-'1

16. Two uniform thin rods of equal length, z, and masses Mt and Mz are joined together
along the length. The mom€nt of inertia ofthe combined rod of length 2r about an axis
passing through the mid-point and perpendicular to the length ofthe rod is -

.12-t212tz(a) (&+M)i$) (h+M)7 @t (h+M); @) (h+M)';
i xr+'o ffi z ry3 sxra sE Mt ui M2 tce €ffirf 

-fue 
ftdur *Sldr t if?r'

farrrr. I a*# S ffi A dE--J )rr3 fq fitC ? rrar t+ fr 
"q* 

2r, da'filftra-rm o's
--a!---v-ler ril5, e, dct d :

(a) (h+M)I$) @,+u)* G) @,+u.,11 61 (u,+u;,!

17 . In a central force field, the trajectory of a particle of mass z and angular momentum z in
plane polar co-ordinates is given by,
! = # Q + e cosl) where, e is the eccenticity of the particre motion. which one of the
following choices for e gives rise to a parabolic trajectory ?
(a) - e=O- (b) e= I (c) 0<e<0 (d) €> I
ileitl H'r3I U:kt lgg, HH:r6 qS€ fgs g'd 

'', 
yx3 *-aeE T€:trd L iiLr€ EA ueirg *

e*s-iu'frx {d'd fd* s' *"S t: =ft(t+ecosl) frd e dr$ e,E rroug e,
H?sfiq' t r to ft*r,lt € sldi frFr+ fE$ ffi ffifra e*s tc' o g$j6 dtdfr r
(a) e:0 (b) e = I (c) 0<e<0 (d) e> I

18. A particle of unit mass moves along the x-axis under the influence ofa po tennal, v 1x1 =
x (x - 4' .The particle is found to be in stable equilibrium at the point x = 2. The time
poiod ofoscillation of the particle is

!a) t Al " (c) + (d) 2n
fu gfrz !r8,fu <16r uirHr€ X-D6rFtqr * tt 7g = x 1x - Zf au ? gs.e a'u a* *6-er t I

dEx=2 @'3xm*-sE'3u'p*' -l aef DfFfrsdr$Fs&rE €r5' HH'1
(c) + (d) 2n

19. An electron is moving with a velocity of 0.85c in the same direction as that of a moving
photon. The relativo velooity ofthe eleotron with respect to photon is(a) c (b) -c

(a)i ar"

(c) 0.15c (d) -0.15c
616 ai6 f arS €.d fuF ft a'fuo tlae6 i H-d'EB

(a) c
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20. The Lagrangian of a system with one degree of Mom q is given by L = aQ2 +.pqz,

where tr and p are non-zero constants. Ifp, denotes the canonical momentum conjugate

to q; then which one of the following statements is CORRECT ?

(a) Pq = 2Fq and it is a conserved quantity.

O) Pc = ZFQ and it is not a conserved quantity'

("i pi = z'ai,t and it is a conserved quantity.
(d) p) = Zad and it is not a conserved quantity

ibd faral e-EdrtditDr6 fos fu BarS A fr*S a's c E L=aq'+Pqz Cttrd'
e€HriE)?{r fdn?F A ftE fss c D{3 0 ild-fiFfr Hsd ifd 16 | }d3 p' q 6'6 flru i
aFealr fiil;ar{ d e€H-e-e'a 3r to fi58 ds6r H'fuo=' F& a ?

(a) pq = 29q)14 fudtr{rrsHrtd'A
O) pq = 2lqndfto fdfo,?rsHEdr 6,fi a
(c) pq = 2aQ hl3 ftd fdfu}tg HBEI a
(O p; =2aQndfudlisfu,reirsord-t r

A cvlinder of mass M and radius R is rolling dow4 without slipping on an inclined plqte
of airele of inclination 0. The number of generalized co-ordmates requrec to oqrcnD€

the m-otion of this svstern is -Ai-i--'-'---'lo)-, (c) 4 - (d) 6

bl r.,t 1ia )rt3 R)r{€i"jft},{'Eri{serw e#q'-seweqo'-s'i kd ifuaBut ena

Q} wie 
"r' 

fco t r fu * eas"d frE d fii# fifol?{' s HHr6 D{ftrflda. * 4ces t
t -t O) 2 (c\ 4 (d) 6

Hamilton's canonical equations of motiorf are -
- aH ,,. oH A'r rL - 

dH(a) 4t= urY,andPi=ft O) 4,=6anditi= -O
(c) st =-#, anapi = fi (d) q-, = #, andp, = - 9L

ea+-o frffi't0s'e-s * fE* A;edd, xtfr*sa ? :

21.

22.

(a) Qr=i,* andPr=9!'aqt O) 4r=i,* andP,-- -9!Aqt

(c) e,=i,? andpr=9!. (d) sr=f^andpr= -fi
23. If a co-ordinate is cYclic, H

formulation bY -
Hamiltonian would

| - Ait'"- r. alt
reduce the number of variables

illg ffd lrfud-ds ffi a,
(a) -One $"| al#8**- o+ %u'€*"-" a r#i'#He*,) - Ttno (c) Three (d) Foqr

O) v=

(a) fda O) i (c) ti6 (d) tt'd

24. Acqgrding to-$e special ttreory of relativity, the speed u ofa free particle of mass m and

total energy ts' ls -t- r-
(a) "=,F-+ o) '=1ff(t*s)
(c) , =,Jr -(+)' (d) , =.(r +4J ,r :

FAtrJr } fthF frqB ryoEq, ria m ry3 sr-I* Ses' e d'€ €E 53:o *e S ar$ u t-

m new

(a) v=c

(c) v=c
Prper-U (Ph$lca)
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25. Let,x,md p denotg respoctively, the co-ordinate and homentum operalon satisfying the
canonical commutation relatron [x, p] = ; in natural units (h = 1). Then the commutator
[x, pe?J is
(a) (l-ils-n O) ru-p2)e 

p (c) (I-e-r) (d) i p ea
ftlarr€r )rB drafro fdffi d qlr€'o x D€ p Ere? ud i T€-rS ffi 1n = r; t
eldiau e# ffr fitu Jx, p1 = r * g-d-$ asi ua t fa [x, pe'pJ er ffi f€F
lr€-dJd a
(a) (I-p)ea O) (1-p21s-p (c) i(I--ea)

26. The Poisson bracket oftwo integrals ofmotion is
(a) zero O) unity (c) infinite
dr$ S)r{t i nUrset S WrF-r6 ataa i :

(a) fFrd O) kd (c) )rfFr

(a) H-l1pfip+'L
(c) H =fi1,qypp* L

(a) 
3+

(b) H =ErpxQ*-L(d) H =E*Qnt*- L

(d) ipeo

(d) integral ofmotion

(d) ar$ugrd

(d) fi+ft

27. The Hamiltonian is defined as
(a) H=Exp*Q*tl O) H=E*pnQ*-L
(") H^=12-q4pp+L ^ ^ (d) !=E*q*lx-Lt0+e&md frFrf ufrs'FJatss'mrs? . -'

28. Which one of the following transformation is canonical ?
(a) ^ l=q,-Q=_p O) P=Q,Q=-p-(c) e=-p,p=-q(d) e=p,p=_qfu f6n+dr fd' k€' Er.Td6 A*#tr A,i
(a) P=q,Q=p (b) P=Q,e=-p(c) e=-p,p=-q(d) e=p,p:_q

29. The Lagrangian of a free particle in spherical polar co-ordinates is given by
1 = )mliz + 162 + 12 62 sin2 0l The quantity that conserved is -

9_E_ "ol""A_^ @# (d)ft+io
iig.d.d q--d-A HHretdi frg Edlt$hfs er a-Hae gen eyrr, *g, a
t =i^V, +.:62 +r2it2s,n2e|
ix.rousiSa

o) "" (o)
AL

aa

30. For a particle moving in a cennal fiel4
(a) the kinetic energy is a constant ofmotion.
O) the poteirtial eirergy is velocity dependent.
(c) the motion is confined in a plane.
(d) thc total energy is not conserved.
+ssr'+Jd f€ d+frs u-dHr€ wi
(a) dare fss arSm6 gd;.xrro t Ol fsr6 erf,r T€rq ,3 DflqrfuJ A
(c) Fa ro's6 fus dr* Ffud i (d) fyc r +fi' rg'r,{ i Ffi dfr drg

APrper-Il (Phydcr)



3f. A plane electromagrretic wave travelling in free space i,s in$en1 nomrally.oX. a glass

plate ofrefiactive index 1.5. Ifthere is no absorption by the glass, its reflectivity is

ia) 4o/o O) t6% (c) 
-2V1o - (d) 5V/o

i*;; frnd # unrc rra-s ws e+ 6urd xqqe dr6q uBz'3 tS ] fng

uuto-<c-s 5rwfta 1.5 t tffi d6rn g,rt'o' dS FH'aH d& i s'D{qfo{€3't

32. The elechic and magnetic fields d(2,t) ana Ek,t),respectively conesponding to the

scalar poteirtial g(z,t) : o and vector potential 
'4 

(z,t) = ig2 u"
(a) d = tz andd = -Jt (b) E = tz andd = it
G) E = -tz andd = -it (d) E = -iz andd = it
t*** ,a iiES !-id E/,tllr3 d'(z,t) qne.o EaEd )furEsr q7,t) - 0 )1€ e*sd
ggq6r f,@,t) = lz t FlFs ir6 :

(a) E-tzandB=-it
(c) E=-izandd=-it

(a) 4o/o (b) 160/o (c) 2V/o (d) Sf/o

O) f=i2aulr6fi=it
(d) E=-izand,E=Jt

33. The space-time dependence of the electric field of a linearly polarized light in free space

i, giu* uy ,ro"oi(rt - kz) where Euar and ft are the amplitude the angular frequency

and the wave vector, respectively. The time averaged energy density associated with the

electsic field is

(a) lroe| (u) Itoei (c) eoE6 (d) ZesEfi

& .ffi""C6 ,J"" d 6 U", fus ffi *rs fr rs.e-dr* us'qt'' d

teorott r-1rl h edntbdr fltet i fiiB rr, a nd k Ex€'o fi'ffi' dEe'd

ffi-€ .f- **a os r a,a,g1 rffrs grfr'un='ffi trs a.s ffqs t :

(a) iaut o) iaei (c) €oEB (d) ZesE&,

34. A circularly polarized monochromatic plane wave is incident on a dielectric interface at

b;;;;gi"' Which one of the following statements is CoRRECT ?

tii m",rJnoed ligtrt is plane polrized in the plane of incidence and the hansmitted

liglrt is circularlY Polatized.

o) T[e reflected light is plane polarized- perpe,ndicular to the plane of incidence and

the transmitted ligtrt is plane polarized in the plane ofincidence'

(c) The reflected tigtrt is itane porurir4 perpeirdicular to the plane of incidence and

the transmitted liglt is elliptically polarized'

g ffigHTd$#H: Wg',t'#H#xH*' SH?' o
frfi+fitfuifuc+aqdr&t t
G)ule-3t€tqdB6'3q*fr+83\fa'nsnsdssfdl3A)t{3r{Frf€rfa'sfio'a-fi

3€fdg

O) urF-J +E i q-d'Jd 'f rr$fiisJ l,g'n i ds€ a )tr3 {Hrf€ r{amufr-s ;a e
qilrss '3 lTlrsdsSfur3a

(c) r.,te=;. t q-s.ss '3 {$fiirs q-an ? dr*s-t }1{3 r{Frfd-J rg'r rffi s'ifars

iO iS {$fi{rs \l-f,H d#i 16 qx'fes uaw dua'-o gu fus rSfu }
A
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35. An irpulating sphere of radius 'a' carries a charge density p(i) = po(az - r2) cos9;'
r < a. The leading oider term for the electric field at a distance 4 far away from the
charge disbibution, is proportional to
(a) ,d ' o) d-'2 (c) d-3 (d) d4
fsx ffd-d i:s e's'' trs .a' vlruq fer{rn &rs' t frrr€t €rdH uEJr p(i) =
ps(az -r2)coso a ffi fsd a gfr'3 ue* +r + ad gd Ffu-r t, firn e' VLii

Utiq fdx i vrr,nru 's sfus t :

(a) d-t O) d-2 (c) d-3 (d) d-4

36. A magrretic dipole moment fi is placed in a non-uniform magre*ic field E. If the
position vector of the dipole is i, the torque acting on the dipole about the origin is -

iir* ar-d-A d* 6 rxrnr ffi t-f,s B fsd Hs'nrs at$ at$ r i*s i q-d+ A ?;re
Fffi i A 3' U6 t )ftiq f€ i T-d-A B d'tFI firet iea ? :

(a) ix1fixa1 O) txi1n.E1
(c) fixE (d) frxd+ixi1n.E';

37. In a non-conducting medium characterized by € = €e, 1t= ps and conductivity a = 0,

the electric field (in Vrn-r; is given by E = 20 sin[l0st - kzli. Tbe magraic field F

(a) i x QnxE)
(c) fixE

(in Am r) is given by -
(a) 20Jr cos ll08t - kz'lt

(c) ffisin[1ost-lrz]i

(a) 20k cos al0\ - kzlt

(c) ffisin[1o8t-kz]t

O) r x i1n.E1
(d) frxE+ixi1n.d1

fg4rerie"mHrfuDo{fi E= €s, p= p0 fr*F:Iru3)ig'?E3ro=0dffiE.td
g?{rdr sdrF}?rr ri€r A | ffi ABd 1vm'r fefl, E-20sin[108t-kzl| Prrdt
edg{e}?F sigr } I ds* tsd F 1in n*-' fsO frs ghr.fl EFrlFryr f,r-dr I

O) ffisin[lo8t-tz1;
(d) -20k cosl70\-kz)J

O) ffisin[lost-1211
(d) -20k coslr}st-kzlj

An oscillating current l(t) = 1o^.*01-iart) flows in the direction of the y-axis through a

thin metal sheet of area 1.0 on'kept in the xy-plane. The rate of total energy radiated
per unit area fiom the surfaces of the metal sheet at a distance of 100 m is

(a) # rt) # @)-# (d) #,^*
fud )rfnfud il&c f (t) = Io exp(-iart),y-rtlc{H-ecr fr, xy-rltEls f€ d* Lrsd qrs ftH
E trs t.o cm2 t a'fi ar* ilder ir q.s i qs.ss i ud'fu qi* $e* u !f$ gft"
tro room Ag+iA+dF
(a)# o)# (c)#

Prper-II (Plystcr) 9 A

t

(d) #



39. A point charge q of mass z is kept at a distanc€ d below a grounded infinite conducting
sheet which lies in rry-plane. For what value ofd will the charge remain stationary ?

(a)+O)LlJmgn.o ,l:!2
(c) There is no finirc value of d. (d) 'l^n=o'o

q

m s-e ? & sq q f efte rm il* fsrw #a i fu arplane €e EfsJ t a * &v a
gfr 'l dfoDt' faw, t a t kF {6 '3 €rdf, Ffsd qidr?

(c) deri$Ftudltura-frt (d) ry
40. When a charged particle emits electromagnetic radiation, the electric field E and the

Poymting vector 3 = AF x d at a large distance r from the emitter vary * i *a fi
respgctively. Which of the following choices for n arn.d m are correct ?

(a)ffi

(a) n= I andm:1
(c) n= I andm = 2

(a) n= I andm: I
(c) n= I andm=2

(t)+
{mgreo

O) n=2andm=2
(d) n=2andm-4

O) n=2andm:2
(d) n=2 andm:4

i*d ftla 6rss S3r uo{'g ffi-iirfr r.fa's }fc"Fas are' a, ffi e-J-d E }rl
Poynting +re 3 = lE xi f€H'u gS 

" 
i \f€rydrd ; qH<'€ i )tr} 

-: f€ uwe
il6r 2ry3 z frffi fr3 td fttE frdsut f€+ fatrJ' n-fi t ?

41. '"Ihe work done on the charges by the electomagnetic force is equal to the decrease in
e,nergy stored in the fiel4 less the encrgy which flowed out through the surface" is the
statement of -
(a) Gauss's theorem (b) Stoke's theorem

(c) Gauss's divergence theorem (d) Poyrtting theorem*ffi iir$ FrS eurdr s6rr '3 +J'fdrrra drilfr, tJd fts ridifirs d* grd' f€
arfr t +r'r ?, gdf,' A dfr i rrdgs i {<.FtrJ i*" fse'ac6 t :

(a) Gauss's theorem €r O) Stoke's theorem €r

(c) Gauss's divergence theorem €r (d) Poynting theorem €t

42. The field ofmagnetic vector B is always -
(a) Irrotational O) Solenoidal

(c) Non-solenoidal (d) Both irrotational and non-solenoidal

ffi +d-c-d B er fuo ofrHr iler il :

(a) Irrotational O) Solenoidal

(c) Non-soleiroidal (d) irrotational b{i non-solenoidal }€
APrpcr-II (Phplcr) 10
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43. The state of polarization when,dre x and y components of the electric field is given by
equation , _!1Er=Eosinlkz-r,l.ti 

3t
E, = Essinfkz - rt -:l
(a) Linearly polarizod O) Right-circulady polarized
(c) Left-circularly polarizod (d) Left-ellipically polarized
u-ceew d xffi iTE ffi +rd ? x rr3 y fsfrF H)ft{r€ g,rrs'ff3 +t ua :

E, = Eosinlkz- ,.rt + ll
Ey = Eosinfkz - ,t -:l
(a) d#r_ceev O) fri-d$ii.rcenq_tr€6-r'
(c) rnt*dd-de'dq-d|€e3r (O qe-rh+d'f,rs'r0q_feEJr

44. ln an electromagnaic fiel4 which one of the following remains invariant under Lorentz
transformation?

(a) E * E O) Ez - c2B2 (c) 82 (d) E2

fu6'S EEd q-rd fus, Etr gft-d6 h{fi6 t6 f6'fux{t f€d fd-trr, Hfr-d dfiiE A
(a) d * E O) E2 - c2B2 (c) Bz (d) E2

45. A particle with an initial velocity vgt enters a region with an electric field Eqi and a
magnetic field Bqf. The trajectory of the particle will
(a) be an ellipse O) be a cycloid
(c) be a helix with constant pitch (d) not be confined to any plane ,.
,rdsd d* vst 6i6 fsa a-e, ffi tJd Eot,rr3 ii{S t-sd 80, fts UaF ader a,
rr+rafigae-iu'i'ffi r

(a) fdvFJ'ardrdfr 1b) FnftdB'bsddfr
(c) Hfudar$Biit#etg (d) ffi qsrs6'3fi5rfuJdtr*J'irrmrs

46. A particle of mass m is confined in a twodimensional square well potential of dimension
a. This potential V (x, y) is givolby
V(x,y) = 0 for - a < x <a and- a < y < a .. = @ elsewhere
The ground state energy for this particle is given by,

-tz Zrazhz Sttzhz 41t2h2(a) a O) -# (c) # (d) #
€a aA ei gr3 m er UiIIFE )dr61ry a dr6 

"rt 
i-rrr61tlft g6.A FS nfut *g fo+

faw, t v (x, y) & ftq fu'?6r sssd aS ?: :

V(x,y) =0 for-a<x < a and- a<y <a
= o elsewhere

fu uoHg Aq-dr3d g6-frrd frH rS e' r*e' t
-rz 2fi2h2 Snzhz 1nzh2(a)a o)# (c)ffi (d)#

Prpcr-Il (Phydcs) ll A

.-



47. The ground state of sodium atom 1l1lva; is a 2srl2 state. The difference in enerry{evels

arising in the presence of a weak external magnetic field A, given in terms of Bohr
magnetorg ps is
(a) ttsB (b) ZpeB (c) 4ttpB (d) 6ttBB

6'g €nrfr qd-dT fita-st, Bohrmagneton p" off uortfuitt m r*er i :

(a) ttaB O) 2paB (c) 4paB (d) 6tt"B

48. The normalized ground state wave function of a hydrogen atorn is given by tG) =
hhr-,t,where c is the Bohr radius and r is the distance of the electron from the

nucleus, located at the origin. The expectation value $) is -(a)3 o)# (c)i (d)i
d'sir6 ffeH S x'uEE qd€d Fffi e ufus a.e* d U(r) = hfr"-'," d.fi
Eeg.fr)rfr +€' t ffB a Bohr radius t u] ' ft@s fr Lm 's ne'fi€ ft-*dd,ttx + gS
t fs e'Dr-6lrfg rio $l t ,-
(a)# o)# @3 (d) 3

49. A one-dime,nsional harmonic oscillator carrying a charge -g is placed in a uniform

elecric field E along the positive x-axis. The conesponding Hamiltonian operator is -
(a) fifi+)*r'+ qn' o) f;^fi+)*" - qr'

i2 ,t2 r - i2 d2 l, .(c) -;d1 + ;kx" +^SEx !d)^ -"r_ d,, + ;kx' - CE:
ftd )?rrraDft-txlffi o.dFfd-d Er iliFI -c t frF f eto.*sra n-)rtomeur '3 HHr6 {!f,6:t
t-Jd E fgd 69ry f6ryr t r xr_erfr il{s-ce}?ro fs,6-d A

(a) fifi+inr'+ qe'

(c) -ft$+i*r'+qr'
o) fiS+|*,'-qz,
(d) -fifr+)*,'-qr,

50. Which one of the following relations is true for Pauli matrices o, o" and o, ?
(a) ox6y = oyox (b) oxoy = oz

i*vrfH +cH (1lrva) d qssd sffi 2s172 t r fua a{i-d e'-de iiE-S tss r * a.rfi

(c) oro" -- io, (d) ox6y = -oyox
Pauli mahices o,,o"nd o" d t6 fufuhli fEi fd-dJ, I+$q gFJ A

51. A muon (p-) ft,om cosnic rays is trapped by a pmton to form a hydrogenJike atom.

Given that muon is approxirnately 2@ times heavier than an blectnon, the longest
wavelength of the spectral line (in the analogue of Lymen series) of such an atom will be -
(a) s.62 A &) 6.67 A (c) 3.7s A (d) 13.3 A
CFdf-S ffi g{'-d'r1efdJ ffa muon (p-) {i6 g,rrd'd*i*6 Fddr fia{ EEre€
6f 6fJvr{'fary r fu* )ifeflr fu'oa fd fto Ue6 &6 5 zoo Ere'frar.s g'+ t,
)rrfr{a A-eH fr F}s:e-dg' tc' te+6 sH fus) fus FE 3 Iifi SE i-dfr

(a) oxoy = oyox
(c) oro, = io"

(b) oxoy = oz

(d) ox6y = -oyox

(c) 3.7s A
t2

(a) s.62 A
Paper-tr (Physica) A
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In the Bom approximation" the scattering amplitude f(0) for the yukawa potential

v(r) = 
Pe!'-i" 

Even by :

(in the following O = z*snf, , z = 
E;S

(a) -#,*"*y,y $t -ffi (c) -ffi<al -ffi
w'e' w e* *ss r6nn, ffi*s )h@a to nrA,rr f<u f 1a; $ ax'fu# ;r.u t :-
n6=ff
t6 fEfi*rf fug D = zksin1i,E =ry,")
(a) -ffiat -#k (c) -ffi<at _ 2!nF

hzQt2 +b2>3

. 53. The enerry eige,n values of a particle in the potential I(r) = f,mo2xz - ex are

(a) E,=(n+))n -fi; O) r^=("+l)n +fi;
(c) e^=("+f,)n -4 (d) En=b-i)u,
k uo{p * eigenvalues $or f1x) = !ma2x2 - ar i s6 6t6 t
(a) En=b+i)n -fr G) rn=(n+i)n +fr;
(c) 4=(n+l)n - ^,L* (d) z^=("-l)n,

g. The pertutation

u,-{b(a-x),-a<x<o(0, otherwise
Sets on a prticle of mass m confined in an infinite square well potential

r(,)=[3, -:r#;J
The first order correction to the gmund state energy of the particle is
(a) +
)rfEfu{g

H, =[b(a-x),-a<x<o-- (0, otherwise
t.ot uo{'g frHd }rffr,{ eear fssb, ff} ss616 frrrsddffJ're,:

vk\=[0,-a<x<a(o, otherwise
uax'g e'uo=d9c*a'o rrlglF gfuJ -Hi+dr
(a) + o) '#

o)# (c) 2ba (d) ba

(c) 2ba (d) ba

(d) I{'pQdr - tp*{np'dr
13A

55. The condition for an operatorp to be Hermitian in the state ry' is
(a) I V'iO a' = 1r1,"p$ a, 1u) I'p'firp a' = 1$,4r4t ar
(g) {fit' a" --$ (d) ! {'p{ a" = I p,W dt
fre'ap irp xffi f<e uofrftam urc S FH i
(a) IV'iVat= 1r1,',p$a" O) Irt,i1at= 1$,E 4tat
(c) ,I,'iVat --fi

Pepcr-n (Phydcr)



56. The product of two Hermitian operators is,Hermitian if
(a) - thev commute O) they do not commute
ici both (a) and O) (d) neither (a) nor (b)

i ilofrfrrr{itfss# er gsr{rEilo+#tr6 a ffid
(a) i-*sfuord.n O) i-{dfsdmTged
G) (a) Dd O) i+ (d) (a) m b ii afr

57. The ground state energy ofthree dimensional harmonic oscillator is

(a) zero O) ha (c) io, (d) iu,
I )?r'q.)fr d.dFfe ffiea S u-d-Jd gd{' a
(a) zaro O) ha (c) lrh, (d) iU,

5t. Which of the following is true for Pauli matrices ?

Itt|l;

(c) Det dr = +1 (d) Del o" = -1
u'6 ilFfi f€ t6 fufi+d' f<€' f*aE rS ?t

(a) Trace ot = 11

(a) Tracc or = 41
(c) Det dr = +1

O) Trace o" = 0

(b)' Trace o" = g
(d) Det or = -1

59. Fermi's Golden rule gives the hansition rates when the-polential is
(a) static but not harmonic O) htrrnonic but not static
ici either static or harmonic (d) neither static nor harmonic
;6fr t5ktrfi *H gu'f€ E fdHFJ aors'a frg potential t*ar :

(a) sfuqrrea-s*ma-* O) ar-srlftrrnHkdrfr
(c) irFfrdilordt?fe (d) FHfuda'o.sFftn :

6ll. The wavglength associated with electrons having a kinetic energy E isproportional to
(a) Etn O) t (c) E-ttz -(d) v'
i&s a'u fdw' i+dr ffi fi t<inaic $e* s uoq'B:d t
(a) e'o O) E G) rrtn (d) E-2

61. For an ideal Fermi gas in three dimensions, the elec'tron velocity up at the Fermi surface

is related to the electron conc€ntration z as,

.t.(d) uF q n't"

tl A

(a) ea 6 n2l3 O) lp 6 n (c) up x. n7l2 (d) vp x. nr/3

i-)r{rurrfr gu-a-€ asfr aIF 6S, asrfr qo-ss '3 ffide6 dr*up Electron

Concentation z 6tg lfiifoJ a
(a) up x, n2l3 O) tlp d n (c) up x, nLlz

62. Acmss a first order phase transition the free energ5r is
(a) proportional to the temperature.
abl ?r discontinuous functioh of ternperature.
ici a continuous finrction oftemp(t'dture but its first derivative is discontinuous.
iCi such that the fint derivative ivith respect to ternp€rature is continuous.
irftlB urs i gurd6 fr, sird gd-f,'a -

(a) 3aIHr6 i )|{€6
o) 3rulF6ernfr.iygaqa
G) 3ruHr6 sr fini:e ildfr ud fs er utds' f€*rJ *s urfa€ro 1 t

(d) sl{.6 + f6dr€' f€ uffi ft -e:trs ft e'dl

Prpcr-II (Pbyelcr)



A Carnot cycle operates on a working substance between two reservoirs at ternp€rahres
T t and Tz, with f, > I:. During each cycle, an amormt of heat p1 is extract€d from the
r€servoir at Ir and amount p2 is delivenod to the reservoir at 7:. Which of the following
statemqrB is INCORRECT?
(a) Work done in on e cycle is Q 1 - Q2.

o) *=t(c) Entropy ofthe hotter reservoir decreases.
(d) Enropy ofthe udversc (consisting of0re working zubcanoe and nro reservoirs) increases.
i *g dars e f€Td.d itreFl q€krEr 93 fEd dr<r6a €{d TtttB Tz gn+{r6 gl arg* *s
fud' A ffiF fts rr t I: tt us f,{d fus Qt wzv er 3nJ n et se i ffidsry rF'fuJ i
fdu' A r,{3 e2 x<r fe A S F'3 ;r trJ.d fsd rl€'f€ i fuo t r t6 fofthd H
ka*as6rfr6-&t
(a) Wort done in me cycleisQl-Q2.
.hr g=9

T. T"(c) f,ntrofy ofthe hotter reseruoir decreases
(al Enuopy ofthe universe (wrsising ofthe working srbsarce ad nvo reservoirs) increases.

Thermodynsnic variables of a systein an be V, ressure P, ternperahrrc 21 number of
particles .lV, intemal eNr€rcy E and chemical rotenfal a. etc. For a lvstern to be soccified
by Micmcanonical. (MCJ, Canonical (CE) .a{rd Graird Canonical (CC; ensernU:les, the
parmretenl ngqur€{l Dr tne rcspecnve erul€mbl€s ane :
(a) MC : (N,Y,D; cE: (8,v,$; rc. : (,r,p1
O) MC : (E,v,N): CE: (N,Y,T): @ : (Y,T,p)
(c) MC: (v,T,p); CE: (N,7,1); GC: (E,Y,N)
(d) MC : (E,V,N): CE: (l',T,rr): @, : N,v,D
fe? *fs er f{s EHlfdf Js V, d'rt e 3rqHr6 ?, rr+renfi el .56 ffi ff xfrrd-€

MC:N,YT);CE (EY'N;eic
@,r'D;ctc
(N,\1); c'c
(V,T,tt);GC

MC: (E,I/,N); CE
|t!'Cz(Y,T,p);CE
MC:(E,\M;ff,

65. A vessel has two conprrtnents ofvolume Y1 antd Y2, containing an ideal gas at pressures
P1 md Px and te,rnperatures Tr arf, Tz respectively. If the.wall separating the
cornpartsnents is re, oved the resulting equilibrium temperature will be -

(a)
(b)
(c)
(d)

$oa' axt3 dFbdd eo p afri ratm I kfils6rfan{ Microcanonical(MC),
Canonical (CE) and Grand Canonical (CC) S Fi,iFJr 3l4r,rd' frFfH-J fi3r sr gagr ]
EH EyEt{trad t6 ficfi{trF fE€'ffi xnrgs *--uS 16

(a)'# o)Y
(c) hvL+hvz (O (T[z)ttz\-/ (P&frLr+(hv2lt2,
k a-drd fss r, rtd yzl4.=er. t n Hrt dd i Fd firdwf€ & f p? }r{3

3ruHr6 Ir w3 12 gn<ro il*i os I t{d fu. vrfu{t d +fd'ildS *e"s ua trS €
Br fere rgtrsaftfu3s'u){.6 iedF

(Ir,T,p)
(r,p)
(E,\N)
(N,vJ)

G)'#
/n.t PrVr+P2Vz
\v/ (Patz'lr11'+(P2v2lr2)

P.Fr-n etydcr)

o)Y
(d) (T{2)Lt2

t5 A



Lljt AW be the wortdone in a quasi-static reversible thermodynrnic process. $rhich of
the followins statfil€nts about Alyis CORRECT ?
(a) Aty is; D€rfect differential ifthe process is isothermal .

ibi AW is a berfect difrercntial ifthe process is adiabatic.
(c) Al4/ is always a perfect differential.
iai AW cannot 

-be 
a-oerfecr differential.

itie gnro* {fuFoo{'' t vrsq-Efud ufusccs f€s aw dro;I aFJ'fdl}at't aw u$ to
frfuD{i H' fd-dJ, awc Qfus t t
(a) Lw fe gJH ffi; t *dd {kfld}rt' isisotherrnal i
O) AIl k gJH ffi6 a fud {kfu}d'adiabatic ?

i"t awasrtu$fesgrHffidA
(d) aw fui 

"fgffi 
f{d g-gx ffi6 Ftr

67, For reversible adiabatic process, change in enhopy is -
(a) maximurn O) minimum (c) T*:ro - (d) unpredictable

uff,€-id adiabatic Vk'folf' d, Hts-d'f<e sedt'hf t f
(a) rysarfoa 0) r-usrriz (c) fiFs (d) )ttad3l'rrf53

Wat6 contain€d in a beaker can be made to boil by passing steam through it
(a) at atmospheric pressure

O) at a pressur€ greata than atnospheric pt€ssure
(c) at any pr€ssure
(d) not possible
fg-a stdrd'f€-s Ee u.a1 6 S'-C g,rril ffifl,rt a. ra-e. t :

69. On a T-0 diagrun r'.e. tempiratune (T) and artropy (Q), the isothe'nns are -
(a) Parallel to Q axis

O) Parallel to T axis
(c) May have any orientation
(d) Some parallel to T and some parallel to r| axis

fra 14 aiug.. i ft 3n fir(T) ur} 1ql du$ t $3 isotnermi?afi

(a) 0l4l-dHtH e FHrdEg

O) rryan-t+tlTHr;Bd
(c) i9*f€fe?{'Fime't
(d) d? T t EHrsr:d rrrS ai qrax'x A EHTcEB

Which of the following is not Maxwell's thermodynamic relation ?

(a) (#), = (*e')" o) (H,=-(#),

(a) 
"tw,t3dear)rf 

g?
(c) ffi+es'It93

O) e'$iafi es"oti€qeatrt g]
(d) t+t€ditr

o) (#)"=-(#)"
(d) (3i),=(eJu
l6

(c) (H. = (#)" (d) (-e!), = (€J"
T6 rt6fi*t{i-H' ffiJ' ffi €1 eg,rdgl tftiq er tlx' 6d' A -
(a) (#), = (#)"
(") (#), = (eYJ,

Prpcr-II @hydc) A



In a grmd canonical arsernblb, a systern A of fixed volume is in contact with a large

reservoir B. Then -
(a) A can exchange only energy'with B

O) A can exchange only particles with B
(c) A can exchange neither energy nor particles with B
(d) A can exchange both enerry and particles with B

i6 ft'";;d rydd-dd lis, fsd t5*fu3 Hrfd';1 fess'e, fss reservoir B

efrddkst tfad
(a) A, B 6r fFrd $efr' =rdo 

ao r*+ t
o, A586'-6 fFfC q-o{r€ 3Es5 d€ F{€r }
(c) A, B 6'.6 6t v $e* :rdu' ao }ffe' a )rr3 6r w,{g
iO Ab B 616 gd-r' )rt3 rrdH'€' i'+ 38ft ao mre t
In case of Bose-Einstein condensation -
(a) Number of partiCles increases in lowa energy levels at low temperatures and higlt

pr€ssures

O) i.lumber of particjles dec:reas€s in lower energy levels at low ternperatur€s and high

("; 1|ffffrn*cres increases in lower energy revels ar high temperature and low

pressur€s
(d) ifumber of particles decreases in lower energt levels at high ternp€ratur€ and low

pressures
gose-Linstein futlrre S Hffi f<g

(a) de gff' dqd B ufc a4sa w3 9s euDar f€ei rra4m q !q
{bl uie +o;r f[d B ufc en+r'a rrr] Sa enra fus eA rt-d,{'gut A fd[-S

i"; ,iz gstr {q-d 'l gs snrl+'6 t{3 lfa ews fss €A uo{"-er'{r q qq
i6 r,jz +o-d' {qd '3 gu 3nfi'd hA f{d ut? uo{ 

-'lE 
xt * ffi

Which of 0re following relations betneen enhopy S and the canonical partition function

(d) s=r[rni-r(ff) ]['"1

s = klhz*t(#),1
(c) s=t[rni+r($2)"] (d) s=r[r"i-r(ff)"]

74. The enthalpy of unit mass for any systern -
H =U+ PV- S

None of these

11 =g+ lV-S
ff f€+iSr-fi

(a) H=U+PV+S

(c) s=r[r"i*r(ff)"] (d) s=tc[rni-r(ffll
t6 frfiiryt €+L*pnv S vrr3 canonical €a am z e' fgq F& A ?

(a) s=t[hz*t(#)"1 o) s=t[r"z-r(@o, )"1

Z, is true ?

(a) s=k[hz*t(#)"]

(c) g=u+pv (d)

i# A rJEd ?unit mass S enthalpv i

o) s=r[hz-t(#) I

(a) H=U+PV+S
(c) g=u+PV

Plper-U (Physica)
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fffii$1gl" 
Maxwell's law of disribution of velocities of molecures, the most probabre

Ds uralr ure rool mean square velocltv
? molecutes d il* * +J n Bl{ br6E d, rs i +q ffsJ dr$ t

.lt riqx.6dr+i rrfod O) fut{.6dr$trd'Ed
Hs fqH'6 eea ar* I u-s'se (d) rrs riq+.c eea ar* * uta

(a) l0 (b) 0.1 (c) 30 dB (d) lodB
under normal operating conditons, the gate terminal ofan n-channel j'nction field effec
m$g'-{.llEj)^:r^qryhaqei'm.fii;-xi.i;1,,er;i;;diuA;-1i;ld';iiLitilili;IFET) and n-channel' m

in enhancement mode is - r
unqer nonnar oDerauns condrtons, the gate terminal ofan n-channel junction field effectpHl*gr_({FET) an.l n-channei' m.fii ;-xi.i;1,,er;iii'nductoi riefa 

-;ii&;iliil;

1eg4[e and-nositive bt€ntials; resi,eciiv;iiHry €F Fffitrfr6, n-channel Jfff 'rB;;;;;i lt6srer * gate terminar *
11-dr$ tffi a

A Ge semiconductor is doped with an acceptor impurity concenhation of lOrs atomvcm3.
For the gfu-en hole motility of 1.900 cm2lv-s, the resistivity of this materiar is(a) 0.288 ocrn _-quy..b.oe+oo1 - (c)' i.lit-orlrr, (d) o.iuiiinFa ce nngg'oa g}0r5 atoms/cr' * fu ,rrdq-;i'rr{ 6'6 sH i#;g r fd-+
ar* t80o cmznr-s fr hole mobility uS fen u-grEs-* resistiviw t(a) 0.288Ocrn O) 0.694Ocm (c) 3.472dr(J.frt (di 6.9,t4Ocrn
what should be the clock frequency of a 6-bit A/D converter so that its maximum
conversion tirne is 32 us?
(") I MHz O) 2MHz - (c) 0.5 MHz (d) 4MHzk euit aro uffi fr crock )'r,tr$ * fem 3rfr ;rtu {fiF\jffi ;# rz ps i? ?(a) I [{Hz O) ZMHz (c) 0.5 MHz (d) 4MHz
The voltage resolution ofa l2-bit digital to analog converter (DAC), whose output varies
from -l0v_to +l0V is, approximately -(a) I mV O) 

- -s mv - 
^ 
(c) 2! mV (d) 100 mVfua tz'tit DAc s ff*f 

'td*6 
H-d*,'frs d 

""tprt 
-rov Y *rbV H E€rd daist fdsdr aaafr

(a) 1 mV (b) s mV (c) 20 mV (d) 100 mV
The common Mode Rejection Ratio (GMRR) of a difierential amptifier using an
9q9ryional amplifier is 100 dB. The output voliage for a differential i"iJ 

"i 
zo,j iv-i,2V. The common mode sain is -(a) l0 (b) -0.t (c) 30-dB -(d) lodB

fud ffim amprifier utd-gB6 *plino --a 
e-s+ airE common Mode Rejection

Ratio (cMRR) l00dB a r200 pv ffid ft-qz s ffi riu'F ms * ,rtpuizvil t commonmodeUnr$itfi

(a)

(c)

76.

77.

79.

Tl trlF.bi*4 wittr positiv- potentiatsbJ both biased with negative-potentialsql olaseo mth posttive and negative potentials. respectivelvA,l Dlas€d Wrth neqatlVe and nositive nofe-a|fidc 
"Fciranri-oti,

(a) i*ra'-ssrn xo to garry dat oir
(b) ft a-*'s.sHd ao {o ya'rrr ffi ua
(c) ut pre.o R:dro=tlc{ u3 a-a.g.sHa w do yaru dr*t ois(d) it qrreq a.s'sltd b{3 Eard.:lrd uu ft parra dr€ oe

A
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tl. A common emifter transistor amplifier circuit is operated under a fixed bias. In this

circuit, the oPerating Point
(a) remains fixed with an increase in temp€rature

O) moves towards cut-offregion with an inctease in ternperature

(c) moves towards saturation region with a decrease in temperature

(d) mov€s towards saturation region with an increase in tempo"tutt- r o-
igq Xrf.a rl€til6l transistor amplifier circuit Xfue eE€ '3 akFI d-d fdd' al lgE Fd-d-a

f<d,RFfiig
(a) 3RrH.6 e <qDt{ fud Ffudsfrie' e

O) lefird e eq.rrr fEs su1-bfftss €5 dqe't
G) 

-aur.s 
e uratDr ks saturation !-5d {6 tqet A

(d) 3afis i ilD{ fuJ saturation *5d fr €Tet t
82. The resolution of a D/A converter is approximately 0.4% of is full scale range. It is -

(a) An 8-bit converter O) A 10-bit converter

(c) A l2-bit converter (d) A l6-bit converter

;iA iffi d'ft"e-g* fu{'} f€rga'S riqo '3 Resolution mrcrat 0'47" t fud }
(a) An 8-bit convert€r
(c) A l2-bit convirter

(b) A 10-bit converter

(d) A l6-bit converter

E3. The speed of conversim is maximum-in

(a) Successivo-approximationA/Dconvertet

O) Parallel-comparatorA/D converter

(c) Counter ramP A/D converte'r

(d) Dual-sloPe A/D converter
irfr{€a A atS }rrfud ffrA
(a) Successive-approximationA/D converter

O) Parallel'comparatorA/D converter

(c) Counter ramP A/D convert€r

(d) Dual-sloPe A/D converter

84. Which of the following staternmts is bue ?

(a)ANDandNoTgat€sarenec€ssaryandsufficierrtfortherealizationofanylogical
function.

o)oRandNoTgatesarenec€ssaryandsufficientfortlrerealizationofanylogical
function.

(c) NOR gates are sumciedt to'realize any logical function'

(d) NAND getes ara not sufficient to realize any logical function'

# tgrrt tci'fa-og'ass rA t
(a) AND )t{3Nor gate r-e$ 16 ll{3 ffi * rea-treo eua * }do-g-$ sS 9qq*s 16

(t, oR )4{3 Nor gates *g+ un }t{3 ffi *:ea-trua a6-6 S }rt6gl$ d $1trd3

T6 l

(c) NoR gates ffi 6:ea.rrea esd d )ilOg$-s$ Brrqa's Ffr ir6

i6 uexi g8toffiS 
=ea5es 

eua a h'og$ dqu-wds a-fi us t

A
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85. The terminal count ofa modulus-I3 binary counter is -(a) 0000 O) lill ( ll0l
Modules -13 binnarycounter A Hr3fud ffi t

(d) ll00

(d) il00

E6. when an 8 bit serid in/serial out register is usod for a24 ps time delay, the clock
frequency must be -({ ^al.67kHz (b) 333kHz (c) t25k{z (d) SMHz
Fd fud 8 bit s€rial tur/s€rial out irfrFed 24 ps r+r Lfrf,+ g* eoarr-r,e. a 3t ur$Dr,tr$iffi
(a) 4r.67 kHz O) 333 k Hz (c) t2lk*z (d) 8 MHz

t7' In Miller integrator a resistance is used in paratlel with the capacitance in the feedback
path

(al to speed up the integration O) b avoid the open loop for dc(c) to give high input impedance (d) no difierentiation occurs
Miller integrator f€s l[*erd * #d fiforr qEd s capacitance t FHTaEE sd}
s-s t
(a) zpgffifidr*e€c€6 O) dciopei.rloop d da-cild
(c) 11-iarqr ii Qa input }eeiS (d) **rrrars 6dteruo-s,

88. The Schmitt trigger based sircuits are better because they
(a) work faster (b) protect fiom false signals such as noises(c) have longer life (d) require less number ofcomponens.
Schmitt Trigger 3 rrrqrf€ Eirre fstrJd us ft&fu frs :
(a) ]fi a's*xastos O) *=fir""fn+fi-d+dfiryra-sioa
(c) dlHtrsawios (d) uizuredrd*_eesdr*tua

E9. The depletion region in a p-n junction is created by _

(a) 0000 o) llll (c) ll0l

(a) Ionization O) Diffirsion
(c) Recombination (d) All of these
p-n junction fee deplaion 8-jrd ffif,-J *gt a

O) frF3d
(d) @nforfgrrrro

90. The dynunic resistance of an ideal pn junction ,with a forwards current of l0 mA at

(a) h|ffi*cs
(c) U6d-f+fid

room temperature -
(a) 2.5ohm (b)
fu urggra p-n junction

lfft+q i+dr
(a) 2.5 ohm

Prpcr-[ (Pt$ica)

0.4ohm (c) 250ohm (d) 4.0ohm
frn e. xq'dd stuH.6 'i rrarsse aite toMA A er dr*#6

O) 0.4 ohm (c) 250 ohm (d) 4.0 ohm

20A
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91. The input to a lock-in amplifier has the form V3(t) = tzlsin (at + 0) wherc Y6 ot,0i are

the amplitude, frequency and phase of the input sigrral respectively. This signl is

multiplied by a reference signal of the same frequency o, amplitude 4 and phase d.' If
the multiplied signal is fed to a low pass filter of cut-ofr frequency <0, the final output

92. Band-pass and band-reject filterrs can be implemented by combining a low pass- and a

hieh p;ss filter in series and in parallel, respectively. If the cut-offfrequencies ofthe low

pass and high pass filters are arf,P and arfrP, respectively, the condition required to

implement the band-pass and band-reject filters are, respectively -
(a) ,8'.r3' andrir|,,P<a[P O) ,{'.r3' arrdr,fP>uLsP

G) ul'rrl' ard a{P <aLnP (d) a{"'ri,LoP ud a(P>aLsP

Band-pass 83 band-relect fagag, low Pass u3 high Pass fugo rtg !H a {H"rd
3diEdt )d3 FHroEd dry fi il Fdldd I i{d 100 pass rx3 high-pass fatm * cut-

s6 )rftffiarfP )r{3 rrrf,r- qH<rg A 3r band-pass u3 band-reia ftffi d 6rdl ild6 *
Hffit

signal is

(a) |VY"ros (0i - 0,)

(c) ViVrsin (0i - 0")

(a) )v,u,rot (or - 0")

(c) V{rsin (0i - 0')

(a) ,E"rt' andia,{,P<alP O)
(c) ,{'rrt' and arf;P<arf,P (d)

93. Dead time ofproportional counter is -
(a) about 1.5 p sec (b)

(c) about 0.25 P sec (d)

Proportional counter et litsx xr+ t
(a) about 1.5 p sec

(c) about 0.25 p sec

(a) eEni=oitt'-s
(c) below l0-3 mm of Hg

Prper-[ (Physics)

I

fua bck-in amplifier S input E€3d %(t) = (sin (art * g1) t fsF f€ Vt, a, 0i

u'H l,{3 input signal er ef, ud I fsd frdre', fitdega frdrdrr ffrF nrna uffi or,

amplitude 4)rB afr 4 Td 6'5 qE ilE t i*s qra ife)tr trdffi cut-otr)trrf{S dr?
low pass froad H'e€' t g' xttsH ry€z-.tz frdffi a

@) lz1r, 
[cos(9 i - 0") - cos (art + 0i + 0.t

(d) V{r[cos(a1 - 0") + cos Qrllt + e1+ e)l

@) I{Iz, [codo; - d") - cos (rrt + e, + e'11

(d) vi7[cos(41 - g,) + cos Qrllt + e1+ e)l

.{'.ra|' arf, a{P>a!P
,E'rrb' and a(P>alP

about 270 p sec

about 100 p sec

about 270 p sec

about 100 p sec .

O) below I mm ofHg
(d) below I pmofHg

2t,

o)
(d)

ln a themiocouple pressure puge, the t€rnperature of heater element is a function of
pressure for pressure range

(a) above atrnosphere (b) below I mm ofHg
(c) below 10-r mmof Hg (d) below I pmofHg -
6 nr.-o"ouple €ary ile fts, +ed 33 €r 3nJHr6, eutror trs 5g1 gg'rar aefi t

A



95. 'Radiation pyrometers are used in the temperature rangeof-
(a) 0-500"C O) soo-1000'C(c) -250-500'C(d) 1200-2500.C
Radiationpyromaers fr gsi safi.6 f€rs d fe-d ii+ i
(a) 0 - 500 'c O) s00 - 1000 'c (c) -2s0 - s00 'c (d) 1200 - 2500,"C

96. A set ofreadings has a.wide range and therefore it has -(a) low precision (b) high precision (c) low accuracy (d) high accuracV
rr6s t fsd f;-e er f€Fqro ff€ A DB ffi fsn iE a
(a) . ufa$csl O) €qdTJ' (c) ui-eF+€' (d) +qF*€'.

n. The voltage of a circuit is measured by a voltneter having high input impedance
comparable with the output impedance of the circuit thereby causing error in voltage
measurernent. This error mav be called -
(a) gross error O) random error
(c) error caused by misuse ofinsturnent (d) error caused by loading effect.
fA reae * frfi{d r+s'E r:dd volrneter grfrdr Hn"fr f,iS a fiTF-S FiF€ S output
{$e'q' A am' f<u eti UputU-iurw a frn a'es vottage HnJ€s ft€ iF <at-d€'t
feniFd fdurAdr
(a) rt_rresin O) ffiaiH
(c) tfrJ-d S 3rtre-didrd6"rufuh{r tH (d) ryfua w'rlrl r5s.e u eufun' tn

9E. The degree to which information on a
accepted values is referred to as :

(a) precision and accuracy
(c) accuracy

k Hfr'3,r?kJ fi'ffi26 Jstlftil}
T€re= Liu 6 sdFtrS A
(a) F{,{B+rafr oA ufogq-3r O)
(c) Lrfu_FE (d)

99. Systematic error occurred due to the poor calibration of the instrument that can be
correctod by
(a) taking several readings O) replacinginstruments

(a) signal bandwidth (b) canier frequency

(b)
(d)
'l

map or in a digital database matches true or

preslslon

None ofthe above
rd.q'filJ fiH t'Edrfr * ffi Uerdq-d f,i

ECH3"flfr
qr+€iS?itr

(c). talang mean of values (d) taking median of values
ttJd fr fart F f.re+ fg au-S arsc e'ua rieca-srrd iF 6 kE :-f Fdt *3r f,r rder t
(a) F_trJrfrtllr u#rta O) d-:otufee-crcg,?rd'
(c) $ottfryro3lr,rdr (O Lf6$fiqtu'g,rrd'

llX). One factor in the accuracy ofreconstructed pCM signal is the

(c) nurnber ofbits used for quantization (d) baud rate
Ua-sfirdft-J PcM fudffi * gfu-J' s fua arua t
(a) signal bandwidth (b) canier frequency
(c) nrnber of bits usod for quartization (d) baud rate

Prpcr-[ (Phyclcc) A



l0l. Stain gauge can be used to monitor change in
(a) Pressure (b) Torque (c) Displdcement (d) All ofthese

iuoin gug" fr Tdi fdn e Ee6n4{ 6 f;rifu ass s* at$ m r*S t
(a) wD4f (b) Torque (c) ne'6Ed (d) gtr+€ Fe

102. Which bridge is utilized in signal conditioning circuits for balancing purposes ?

(c) Wein Bridge (d) Kelvin Bridge

irerm lro.*rsrcaz 3 f--sm drdflt fug fun Bridge +<oi ii* A

(a) Maxwell Bridge O) Wreatstone Bridge

Wheatstone Bridge
Kelvin Bridge

(a) Maxwell Bridge
(c) Wein Bridge

(a) Oto I O) I to- l0 (c) 0 to -l

(a) AL=0,i1; AS=0; Al=0,t1 O)
(c) AL = 0,11; AS = t1; At = O,tt (d)

(d) -l to +l

(d) -l to +l

AL = 0,11; AS = 0; 61 = *1
Al = 0,*1; 65 = *1; 6; = *1

A

o)
(d)

103. If the.gEin of closed loop inverting amplifier is 3.9, with input rebistor value of 1.6 kO,

what value of feedback resistor is n€€ded ?
(a) 2.4lrtt O) 4l0O (c) 6240a (O 0.62kfi
Aas i"o ko inpute'{SErqd f,6 HfuJ iifca gu rIEcrd amplifier €r Urs 3.9 a, 3r

#a r5frEv*d6}?r'trd t
(a) 2.4tJJ O) 4l0o (c) 6240fJ (d) 0'62ko

1(X. Opamps used as high- and low-pass filter circuits employ which configuration ?

(ai Comparator O) Non-inverting (c) OpenJoop (d) 
^Inverting

6a u3 fula-uq fuse rs*a €tr ?d3 a'? oparnps fan FHTFl3I el <dr d-d€ u6 ?

(a) comparator O) non-inverting (c) opeir-loop (d) inverting

105. The value of coefficient ofconelation lies benveen
(a) Otol O) lto-10 (c) 0to-l
#uir*q t dEid e LT6 fan sdfi+tFd iiE a

106. The first Stokes line of a rotational Raman spectnrm is observed at 12.96 cm-r.

Considering rigid rotor approximation, the mtational const nt is given by - ,

(a) 6.48c,m-r O) 3.24qrlt (c) 2.l6crn-' (d) -t.p2c1-'irfr nu.* rp"d; * qur+ shok [n; 12.96 crn't ffitrc *S af t xrs ea
,,{6r{'a 6 frD{r6 f€ d'{t i}, ffi Ffe-€'wsd m r*S t
("t o.ig cilJ O) 3.24 'nrt (c) 2'16 o,rt 

| (d) r.62 qn-l

l0Z. For a multi-elec.tron, i f ana S speciry the one-electron ortital angular mom€nturn, total

orbital angular momenirm and total spin angular momentum, respectively. The selection

rules for electric dipole transition between the two electronic en€rgy levels, specified by

/,trandSare
(a) AL = 0,11; AS = 0; At = 0, 11 O) AL = 0,*1; AS = 0; Al = tl
G) Al = 0,11; AS = t1; Al = 0,11 (d) - Ar = 0,11i aS = tl; 6l =^*1" --ffi6 d t.1ra s +re-e ea-eAais ffi At-e'-d dI*' Ft-ifr g{e
+ae.d-ad rt3 t-,r$ Ffir6 aae'd ar$ d HF +d '3 e-dg€? T6 | t ffi gd-r'

firdr i r, r, s g,rrd' f<Brs d6, Ffi{},{'d ffi i-qda erls-d€ d G BH u6

Prpcr-ll (PhyCcc)
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108. The coherence length of laser light is -
(a) Directly proportional to the length of the active medium
O) Directly proportional to the width of the spectral line
(c) Inversely proportional to the width ofthe specbal line
(d) Inversely proportional to the length ofthe active laser medium.
fua qa'gd ftdFTBffiA
(a) fufur'frox'fqm+ fr ffi n r15{,rr_s-rtr:-d

O) spectral tu' *#e qeiurrrgurra
(c) sp€chal tq'Sffi t fard=r6rrva
(d) fqfur*s E-d-d H'fqlrrx t far#s r_crrsa

109. The rp line of X-rays emitted from an atom with principal quantum numbers n = I, 2, 3 ..
arises from the transition
(a) n={+n=l O) n=!..+n=l
(c) n=g-+n--l. (d) n=l--+n=l
F 1o-- + gefus X-rays f zp tv'fu VLiH frf€ rifu)?{r€t n = t, 2,j . gurrdr +
ile'ifgrrrt oa
(a) n= {-+n=l
(c) n=$+n=l

O) n=l-sn=l
(d) n=l +n= |

110. The last two t€rms of the electronic configuration of manganese (Mn) atom is ldd.
The term factor o f Mnat ion is -
!r) 

*Drp 
- O) ,Frn @) 3Fgtz (d) tDrl,

ffi g"t"y fizH S frTd EH'l{$ ? ry'nfr i rre os- 3d4l t Mn1, iorter tenn hcmr t
(a) *Dr/, O) nFrn (c) tFrn (d) 'Dr/,

1lr. An atomic transition 1P - 1s in a magnetic- treld I Tesla shows Zeernan splitting.
Given that the Bohr magneton ps = 9.27 x lO24 Jn, and the wavelength corresponding
to the transition is 250 nr4 the separation in the Zeeman specftal lines is approximately --(a) 0.01 nm O) 0.1 nm (c) l.0nm (d) l0 nm

dr$ ts-d I Tesh fs atomic gur3ird 1p - 1.t znen:ultl fra S ean'gg' t rsohr
magneton rli(,F<t pB =9.27 x lO44 In A x'f3 feH Eui3-6.6 d eEH -ttrS Sitlr iffi ZSO
nm t, zeerran spectral tv'f€-g )1tp{ri6 niH }-
(a) 0.01 nm (b) 0.1 nm (c) l.0nm (d) l0nm

112. Consider the hydrogen-deuterium molecule HD. If the mean distance betrveen the mo
atoms is 0.08 nm and the mass of the hydrogen atom is 938 MeV/c2, then the energy
difference AE between the two lowest rotational states is approximately -(a) l0-reV O) l0-2eV (c) 2xl0-2eV (d) l0-3eV
hudrogendeuterium molecule Ho et fgro at r ilao i fra{r ft€ard )iqHr6 etst
0.08nm t >r3 hudrogen ftax e'mass 938 Mev/C t 3t i frlr6 it*o'a-fi Efufirrt
f-ddrd gff ftiir ae u z4x.e i
(a) l0-reV (b) l0-2eV (c) 2xl0-2ey (d) l0reV

Peper-II @hyrics) '24 A
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ll3. Fol an eleciron in hydmg€n atom the statcs ae characterized by the usul quantum

numbs n, 1 nr. fire elecnic dipole transition betweeir any two stat€s rcquir€s that -
(a) N=O;Lnt=O,+l O) N=+l;Aru=+1,*2
(c) AJ=+l; Lnt=o,+l (d) N=+l;Aw=O,+2
iiia.* uto,n g" 

"i""non 
g1 Effi fre Oant'-t vfra n, t, m1 lwd sd'n51 flte1

t'r fam 6 i Hffiryt f{s ffi i-r-d-+ gtlitrd 6A at S-*E a

(a) N=0Lrry=0,+l
(c) N -- +l' Arnt = 0' +l

O) N=+l.Atttt=+l,JrZ
(d) A/=+l;&ttt=O,*2

114. In a Stem€erlach experiment the atomic beam whose angular momentum state is to b€

determined, must havel through -
(a) homogeneous radio frequency magretic field

O) homoge,neous static magnaic field
(c) inhomogeneous static magnetic field
(d) inhomogeneous radio fieque,lrcy magretic field.

Stern-Gerlach UqdI r€€ fi-afr'ftrg6 trn g tiee'-s d* ffi€-J a, fdx fs€'du a
il??fr?
(a) F[du iiE* t-gd fr i-$g ryHS Ol Frr.du FFq ffi E-rd S
i.; rn#*iriesiir*t:d (d) rynxguffiE-rofiedl€urRd

ll5. The doublet obs€rved in alkali spectra are due to -
(a) screening ofthe K-elec{ron3 O) spin-o$it int€raction ofthe electrons

G) pressure ofisotopes (d) 
- 

none ofthe above

ifuairpotn fts f€tidtfir+ doubla er area t
(a) K-electrons$mg O) elechonsfrspinotlt"{sc-fdfuha

G) xffifr)fisrsEr,tr (d) gJ+€i$dfi
116. The hyperfine splitting Ef the spectral lines of an atom is due to

(a) the coupling baween the spins of two or more electrons

ibt the coupung bet 
",eerr 

the spins and the angular momentum of the elecsons

G) the coupling between the eiectron and the nuclear spin

(d) the efrect of external electromagnetic fi€lds

iba nat a spectrat tc'd h)"€rtur.e splitting er dr{6 t
(a) i flr €q electrons t dffi fssdrd ffr-tr6

O) elec,trons A eEe'd il* 't3 dildr f€drd fdf,6
(c) electrons ry3 nuclear trfd t fugdid fdf,6
(d) ErfdlffiiiE*tJd ergar<

rr7. If 50 kV is the applied poterrtiat in an X.ray tube, then the minimum wavelengtlr of

X-rays Produced is -
(a) 0.2 nm (b) Znm '(c) 0.2-A (d) 2 L
#g d;';:;* o,u" e" 

"pJi"o 
pot*,iur sow A, s, x-ray g,tfB gsu'f€ ufc :' ufc

sedrffiA
(a) o.2nm O) ZIIrn (c) o'2A (d) 2L

Prpcr-ll (PtYrlcr) 75 A



118. consider the pure rotational spectrum of a diatomic rigid rotor. The separatimr.between

(a) rotor i inertia mom€nt t rfiH ryWrJd
O) rotor ? inertia moment t fErrfrJ )af6qBor
(c) *detd dTSI '3 DFqrl€
(d)lf,Td D-afr €J t Eo-a t aiu argu.r*

119. For Raman specturq the selection rules are
(a) AJ=0,+l;Amr=0,+l O) N:+1,*2;Arn1:a1,*,
(c) N-0,+2i Aq=9,a1 (d) AJ=+2;Amr=+l
Raman spectrum 16*, +d ftuH d6
(a) AJ = 0, +l; &nr:0, al
(c) AJ:0,+2; Arn;=9,*1

120. L-S coupling often occurs in-
(a) all atoms
(c) heavier atoms
LS couPling tldpd E-rI-'13-S a

(a) Debye's f law
(c) Optical branches in lattices

O) AJ:+1,+2;Amr=*1,+2
(d) AJ=+2;Amr =+l

O) lighter atoms
(d) occurs only in nuclei

O) Dulong Petit's law
(d) Th€rmd orpansion

(a) 
"6 

u€x"grr feo O) Tdd uo{r€ur f+s
(c) s'arro{'E}rrtfsd (d) frssnuctJfuseard-Sa

121. which one of the following cANNor be explained by considering a harmonic
approximation for the lanice vib,ration in solids?
(;i Debye's T3 law O) Dulong perit,s taw
(c) Optical branches in lattices _ (d) Thermal expansion
6E uireEIEF f€r latrice Eitroe F'et harmonic )?'Elr63' g'?rdr +6 fufi*ryr g; f{d5'dfi
e€HrfED?p il mfEr ?

122. co-nsiqqqs_the BCS theory of superconductors, which one of the foilowim stateine4tsisNor CORRECT? (& is tlie plan6k's constant and e is the elit.onic;hd;i --'--'
lal rr.esence ot.ener€y gap at temperatures below the critical teinperatures(b) Lrttterent crittcal ternperatures for isotooes(c-) Quantization of magletic flux in superdrnducting ring in the unit of (ft/e,)(d) Presence of Meissner efect
Superconductors i scs firqB d firrrr'; f€s nii ig, i6 f6fu,{r f€F fudlg dF6 Fd
a-fr t t (l ptanck's constant t nr} e fueg* ses t I
(a) faz-ardd gnfi.6 i b 3R {rd 3 gfir xfrf,d + +geafr
@) isotopes d fsF&6 tia- 

-or+e =n+rn(c) (Ue) qfrr- i superconducting dild f€ ffi !f€.g * quantization
(d) meissner Vs.€ S ilflEfi
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123. The tqnperature (f) dWrrrdarce of magretic susceptibility (D of a ferromagretic

. substme with a Curie temperature I" is given by

(a) ft,r*r.r, o) ft.tur >r,
(c) ft,brr <r, (d) ;ft,forr > ?c

fta ferromagnetic UgritEI gr 3l+{rd tfl i iid.susceptibility 6,f '3 utu'Fe3 t, Curie

3ritHra r" HtdJ 6 gdnrFlrfl fir F*ET t

12,4. For a three dimensional c,rystal having il primitive unit cells with a basis ofp atomq the

number of oPtical branches is

(a) 3 O) 3P -(t) 3P- 3 (d) 3I!-tP 
-

ii" X-r*u* crysd i p u,o., on*u e lrWika unit cells dfe'a ' "g1 
optical fiI

(a) ft,brr <r,
(c) ft,forr <tt

affia
(a) 3 O) 3P

O) ft,tut>r,
(d) ft,wr rr,

(c) 3P-3

O) three-fold axis

(d) five-fold axis

27

(d) 3N-3p

125. Consider X-ray diftaction from a crystal with a face-centered cubic (fcc) lattice' The
--- 

l",tt..;ht" for which there is NO diftaction peak is

(a) An>' G) (lll) (c) (200) (d) (31-l)

H dffi ".yrtd 
E€.rL r*i" nfos'x-raydiftaction tr to frforrr'fri'fdF #t

httic q.drs6r {titft aimaction frtre r& A

(a) (2r2) (b) (l1l) (c) (200) (d) (3ll)

126. The Hall co-efficient, Ra, of sodiurn depends on

(a) The effective chargc carrier mass and carrier density

O) The charge caria density and relaxation time

(c) The charge carrier density only

(d) The effective charge carrier mas^s .
Sodium €r Hall co-efficent, Rrl, )rFqrRF iI

(a) W€-d.S grgg frgg6 mass ryJ uff{€ f€rdd

O) sr6s fEr6q ur6-J€ D{3 fr{&d-d6 rxr
(c) fucs'eafe'caure-
1d; r,fceandgtpf,fwamass

127. Which one of the following axes of rotational symmetry is NOT permissible in single

crYstals ?

G) Two-fold axix (b) three-fold axis

(c) four-fold axis (d) five-fold axis

ii"*J *',,-*r, g1 ;-6 frfirr{t ffif#yrm-tu', Hatcrystal 6i fr'€ n.& ?

I

(a) Two-fold axix
(c) four-fold axis

Prpcr-II (Phydcr)
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The.Bloch theorem states that within a crystal, the wavefunctioq r/(i), of a4 glechon has
the form -
(a) ,l(i) = u?)etrt'D where u(i) is an arbitary function and E is an arbiilarv vector.
(b) tG) = u(i)eid'D where z(i) is',a6itrary function ana d is a reciprocal lattice

vector.

(c) {(i) =u(i)eid D whereu(i) = u(i+i),iis latticevectorand d is areciprocal
lattice vector.

(d) tG) = u?)eirt'D where z(f) = z(i + D, i is lattice vector and E is an arbirary
v@tor.

Bloch theorem ffi t fd fya crystal fFg, electrons ? wavefimctioq , U(i) fi saJd t
(a) {G) = u(i)eii,D where u(i) is an arbitrary function and I is an arbitrdry vector.
o) t(i) = ut)eid'r) where u(D is an a$itrary function and d is a.eciprocal lattice

vector.

(c) !9 = u(i)"'e'D where z(i) = u(i + D, i is lattice vector and d is a reciprocal
lattice vector.

(d) rl@ = u(i)eik D where z(i) = a(f + D, i is lattice vector and I is an arbitrary
vector.

129. A-low deirsity oxygen eias qt lqw temp€rature, only the translational and rotational modesof the molecrites iri ex-atea. The apdifr;[eit i#rnb-t*"t" "fiiiff. 
"**"- '

G) |0, o) kB (c) 1*" (d) io"
fsrm qe- Dtrdd-f,a ilx uriz snfi'6 $i, molecules ? fuee t aristation Dr3 rotationa
modes Q3:fus iid ua r iln s r1$ molecule ss ffis snl t
(a) 10, O) kB (c) ';u" (d) Xo"

130. The electron dispersion relation for a one-dimensional metal is given by
^ | "ka 1 r

e* - Zeo 
lsinz f - Usinz 

kal
where t is the momentum, 4 i; the lattice constant, e6 is a constant havine dimension of
gn€r-C.y g9 l!<al =n. If the average number of el&rron. po ;aomil;he conduction
band is l/3, then the Fermi energy is--
(a) ': o) €s (c) + (d) +
fu'-tr.q+fr qB rf Eletctron frrs'g ffq fg,i rg'eil'ftrr{, fub

€1s = 2Esfti"r! -lrirr*"f
f*B t.oi,*toi t, L luttiJ"onstant ? es $e* u Hq du-er constant i nriltol < z.i*o conduction band fue q-$ uo atom u *rs dad l/3 a 3r Fermi $oirr il
(a) + O) eo (c) + (d) e,

l3l. Elechonic contributio-n to the. specific heat ofmetals at low ternperature is -(u) an exponential function oTT Ol tiinear iuncti;;";tT-' -(c) zero (d) none ofthese
ura 

='r{}116 
,} q's i Hx sai 6fr ffi'dde.6 a

(a) T s fr exponential 6rm O) r e, ffr evd! c66
(c) fxas (d) tuFi,i*a-tr

, Plpcr-tr@hydcc) 2t
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132. The ebsolute value of velocity of electrons corresponding to the point of inflexion in the

E-ft diagram is -
(a) --ioi-* O) maximum (c)- zero - ^(d)- 

not known

ir'otoo* fr ar$ e's*sr Us 5-tclagran fE inflexion ? ftig e Flr-du a

(a) ft.ga.sH O) lrfir€H (c) fF{d (d) fdP4{'3dfi

133. In tlre original BCS model of srpencorductivity the dependence of Tc on isoto. pe mass is -'--' i;i-i.rr"r" 
-- oi t ** (c) rgclt{.: (d) 

^rco(Mr,
iuperconductivitv i frftg Bcs Ht=rs d iotopemass 93 Tc Llitrqtrg a

("i Tc o( Nfr O) T6 o< M (c) Ts c M-rz (d) T6 c Mr/2

134. The ma:rimum radius of the interstitial sphe,re that can just fit into the void baween the

body centaed atom ofbcc shucture is -
1a; r[(z/{5) - r] O) ,l(f tz)-t1
(c) '[G-4 to ^rHZ-t]
,,.JtortitlA das's dq i €q,t{-dq eam; fuicc fegs'? rorana *fus void fgg*'a

nnt r*et t
(a) r[(z1,lT) - rl o) rl(fi12) - tl
(c) '[b-4 (d) ,W-11

135. If lhe static dielectric constant of NaCl crystal is 5.6 and its optical refiactive index is 1'5'
-- - 

Oe ratio of its electric polarizability and its total poluizability is -
(a) 0.5 O) 0.7 (c) 0'8 - - (d) 0'e

#o f.luCf crystal e. ifus di"lotti" constant 5.6 A bB fzn v opicat refreactiv indes

1.5 t fEF it el€ctric polsrizability laa totoal porlarizability et u{ol.rg i*ar :

(a) 0.s O) 0.7 (c) 0'8 (d) 0'e

136. Deuteron has only one bound state with spin parity l*, isospin 0 and elechic qudrupole
-- -- i"-*t 0.2g6 efin2. These data suggest that the nuclear forces are baving

(a) Onty spin and isospin dependence

O) No spin dependgrce and no tensor components

(c) Spin dependence and no tensor componants

(d) Spin dependence alongwith tensor com-ponents'

b!"r#" + .oit p*irii*tpiJ 'ii 1&116Et qudrupole- mom€'nl0'286 €fin2 66

# ip- mtd#i 
' 
fo *i -d-€'6F -g-e'A 

fr ft-ffina r*$ar {trdnF o;
(a) frea spin u3 isosPin udrfrr'Jr

O) F spin uitrfi5$ nr3 at d t€nsorcompon€nts

i.; spinudrfrs=r 3i d'f$ldt tr6 uil tensor components &it
(d) tensor oomponent g53 5p11rrotfio-st

137. Which one of the following scts corresponds to fundamental particles ?

(a) Proton, electron and neufon O) Pmton' electlon and proton

tt Electron, photon and neutrino (d) Quark' electron and meson

i6 fufrr{t ft€"fd-c*'fr2 rrro.ogs uo{rgh'F 616 *6 tae'A

(a) qi6, ftedq'al{3fi59{6 (b) Et6' fted-{'6}tt}qed -
i; , #"raAilffi (O :--d,?rdd' ft#"rfl6)r3fi{Fd

A
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not allowed both by Ferrni and Gammow-Teller selection ru16

f farz6 VFdFdrrr'fus, ur.t'gffi 2+ + 3+ | . taif..

(a) Fermi rr3 Oammow-Teller fu +€ ftqH, glrtrdr F+drilJ t(.1, rslull ,tlJ Ita[uIlOW- l ell€r EU' t€ loult!, EtI'q, H€lo(rO5 t .. ,r i.,

O) Fermi ie frux gnr.o' F+dqJ ud Gammow-teller gD{r(I ?'fi
(c) Gammow Teller te fcwx Errr'-ot F+drilJ UiI Fermi grrftdr al#
(d) Fermi to{3 Gammow Teller +€ ftqH iar gzr-gt F+dr€ dtr ' :.

139. The serni-empirical mass formula for the binding energy of nucleus contains"a surface
correction tenn. This term depends on the mass number A ofthe nircleus as
(a) A-r/3- O) Atts (c) Au3 (d) A
nucleus 6* 4(|-fi g-dtt er Semi-emprical mass €li'tf65[ )rftq'EFfFq6 rle dl€r A.fE
tf€ neucleus i A mass '3 fag Ei'rrrqrnes a
(a) A-r/3 O) Ar/3 (c) *a . (d) A

140. A neuhon passing through a detector is detect€d because of(a) the ionization it produces
O) the scintillation light it produces
(c) the elechon-hole pain it produces
(d) 

^the 
secondqry-particles produced in q nuclear reaction in the detector mpdium

tEq H_Fsd f€ 6ur€ neutrong tt3l 6-dtrFx,fr;Ir mrEr a feF ild
(a) 'ionizaiion i Fo $su'fsJ d-d-e' i
O) scintillation r;*'a i fro $srlfes are' t
(c) electron-hole i3 i fe-d $srr'fu* rou t
(d) ,itrd6 H'fuhn{ fcis nuclearq* frip +on $:rl'fur 3frB uen-g'

l4l. The basic process underlying the neuhon pdecay is
(a) f, +1t*e- *fs O) d +ule-
(c) s +u*e-!v-e (d) u +d+e-*v-e
Neuhon B-decay fr nrwes-s {fufu}rr a
(a) d -u+e-+v-e O) d ) u+.e-
(i) s -+u+e-+q (d) u )d+e-+v-e

142. In the nuclear shell model the spin parity of lsiv is given by(a)+ o)+ (c)+
fud nuclear shell HrJs fsd ls| S spin parityffs ffS a

138. In the f decay process, the transition 2+ + 3+, is

@i o)+ (c)
143. Weak nuclear forces act on

(a) both hadrons and leptons O)(c) all particles (d)
ar*v fuea#tro E6 ftF 'f a'EH dt€r t
(a) hadronsry]kptons +dr93
(c) n€{,i,"rctrf'93

Prper-tr (Physica)

(a) allowed both by Fermi and Gammow-Teller selection rule .'.) .
(b) allowed by Fermi and not by Gammow-Teller selection rule . '--,i;'
(c) not allowed by Fanni but allowed by Gammow-Teller selectibn rule ':,

(d) not allowed both by Ferrni and Gammow-Teller selection ru16

(d) ;
3- 3+

=- 
(d) :z"2 ':

hadrons only .

all charged particles

O) frec hadrons 93
(d) xt ere-*iB {r{'E4rr gi
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lrl4. Which one of the following disintegration series of the heavy elements will give 20eBi as

a stable nucleus ?
iai-- Tlrorium series A) Neptunium series
(c) Uranium scries (d) Actrnrum sencs

# aemetrrs * to ftftpf ffi fiRrS f€ur; s* 20eB! 
$ Rfuo nucleus a +d'l tF' atfi

(a) Thorium series
tcl Uranium series

(b) Neptuniurn series
(d) Actinium series

145, According quart model, the /f meson is composed of the following quarks :

(a) uud O) e (c) uS 
- 
(d) sii

i i-t *t* t ,rrss'i,'rt* -e.on d fJ3 g)l{'-d-dt e' sElr' t
(a) uud O) c (c) us (d) sii

la6. ionsider the fottowini partictes: the proton p, the neuhon z, the neutral pion n0 and the

delta resonance A+. When ordered in terms of decreasing life time' the correct

arrangement is as follows :

(a) -ro 
,n,p, L+ (b) p,n, A+ ,no (c) p,n,xo , A* -1d1 A+ ,n,r* ,p 

^^t& nrt ttdt{Ettt d ffi t}, protonp, neutron z' ryJ nzutral pion no-BB delta

resonanceA+ b r aaa t4 urfa: fi-s6 ars qH fus tfrB 3 fdrJ' qH F& A ?

(a) ro,n,p,A+ O) p,n,L+,no (c) p,n,ro,a+ (d) a+,n,r+,p

147. Thc binding e,nergy pcr nucleon of helirun nucleus is 7 MeV and that of deuteron is
I MeV. Then-
f"i-- itetiu''' 

"u"le.s 
is more stable O) deuteron nucleus is.more stable

l;t 6":tiiiL-tess stabtt (dt both are equallv spble -
iiii"- nq**rm ? nucleon 61 ff$ ss binding gr* TMev ? Dl3 deuteron I MeV

t tfus
(a) fFD{'€'Fkda
(c) €uizxfosus

itro4e-om
(a) Zero, zer,o, onc and zcno

G) One, z€lo, zero and onc

P|pcr-tr(Pfvdc.)

frD{'e' Hfsd A

i+ H ffri xfu-s tn

O) Ono, one, zero and one
(d) Zsro, one, one and zero

(b)

(d)

l ft. Nuclei which are I emitters lie -
(a) belowthelineofpst$ility O) onthelineofp-stability

C) abovethelineofp--stability (9 belowtheN=Zline
Nuclei i p-emitters \FcrfiB *dg u6' }{qnE' ge Td

(a) p-stabilityi+id O) p-stebilitveHrg3

Gi p-srabihtyti'+93 (d) N=zec'+b
149. The nuclear reaotion 4 rHl -rhe1 +2-p0 + 26Mev repr€sents -

(a) tusion O) fission (c) ftdecay (d) $ecay
fto nuclearrS$frfrm 4rHl +2He4 + z-reo + 26Mev gdx Se a
(a) tusion (b) fission (c) pdecay (d) ldecay

130. The barrron nuriber of protg$ the le'pton number. of protoq the baryon number of
eleclnon.- the l€'Dton nunb€r of electron are respedlvely -(a) Zdro. zem. one and zcro (b) one, one' zero and one

lcl One,'zero,'zero and one - (d) - ,Zero' one- one sno zero

E-ETdffi'-tia" i reeton rf,-d,'fu ? Larvon riw ft*r{6 t lepton
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