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29. The state of polarization when the x and y components of the electsic field is given by
equation l

E,= Eosinlkz-61-+!J

Ey=eosinlkz-ffi-i;l
(a) Linearly polarized O) Right-circularly polarizgd
(c) kft-circularly polarized (d) trft-ellipically polarized
u-g<a'S rffi nE ffi E-Jd ? x rrri y fs fen Fi-trrd grrd' fC] +? oa :

E,=Eosinlkz-(,/-+!J

Ev=Eosinlkz-"-!J
(a) ffifiu_ceev G) fri-&fitra-cerry€el
(c) qltfi da-ce.ou_dsc-J' (d) qe-ri'fr dd-de'dq-_d€EJr

30. ln an elechomagnetic field, which one of the following remains invariant under lorentz
hansformation?

(a) F x E O) Ez - c2B2 (c) 82 (O E2

ffi iir* *ss f€, Sld gutrdd trrd-6 t6 ftfvrflr fEi ffidJ' Ffud qtrE a
(a) E * B (b) E2 - c2B2 (c) 82 (d) Ez

31. A particle with an initial velocity vet enters a region with an elec{ric field Eaf and a
magretic field Bqf. The trajectory of the particle will
(a) be an ellipse (b) be a cycloid
(c) be a helix with oonstant pitch (d) not be confined to any plane
y,{'ffi ar* vot 6rs fua *e, ffi t-Jd F4, D{3 ii8-* tsd Bot f{s {eH dr€r t,
rrore-fierrs-twttafr r

(a) fe-d r.F;'drd €-ddfr O) FretdtE-d e-d$
(c) Hflsd ar* '3 ffis.d (d) ffi rrdv6 '3 f5rfuJ ils dtJ'iIT mre

g2. A particle of mass lrl is confined in a two{imensional square well potential of dimansion
a. This potential Ir (x, y) is $venby
V(x,y) = o for - a < x < a and - a < Y < a

' = o elsewhere
Thp ground state energy for this particle is given by,

nh2 2n2t2 st2h2 4t"h2(a) # o) -# (c) # (d) #
fr *e gl B€ m gr rtirgr€ )?tr6trH a du-€ €rB €_rr{tur,fr gfdT fug gfue ag ffst
fww t t, (x, il 3 ftE tis's6' sssd ar$ t: :

v(x,y)=o for-a<x < a and- o<y <a' = o elsewhere
fuuelg Sq-d.Jd gd-{'d ftH-fl sssrfu6er mre t

tth2 zrzhz siI.?hz +1'2'.z(a) -"" (D) 
^", 

(c) ffi (o) A
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33. The ground state of sodium atom 111,it/c; is a 2s112state. The differeirce in energy-lxels
arising in the presence of a weak extemal magnetic field B, given in teinrsA-f Bohr
magneton, pe is
(a) p"! O) ZpsB (c) 4traB (d) 6pBB
fr-$v,rH t-eH (uiva) S rro-sd Fffi ,q/, t I &a arto 

"..rfr 
iisfr *rs r S a.a-S

atg En.rfi $ggr tfugt, Bohrmagneton pr dff e3Frft',?{r tr r*er t :

(a) psB O) 2ttaB (c) AttBB (d) 6peB

The normalized ground state wave firnction of a hydrogen atom is given by ty'(r) =
h#"-',", where a is the Bohr radius and r is the distance of the electron fiom the

nucleus, located at the origin. The expectation value $) is -(a)# o)# (c)i (d)3
adi;la D-cH s HrqrdE qc':d Hffi n sfoo ardfi t 44i=f*fie-,t" d.fi
e-dxrfut #"' a fie c Bohr radius t rri r fe@s fr Lnrs ne'nrs]fu'rra + Fe
t fus e' br_slr'ftrJ Lis t'-5 A 

'-(a)# o)# (c); (d)i
A onedimensional harmonic oscillator carrying a charge -g is placed in a uniform
electric fieF E along the positive x-axis. The corresponding Hamiltonian operator is -
(a) f;^*L.+)*" + qz'' o) fifi+|*r, - qz,

G) -f*#1i0,'*^or, fil -f^#*)*x, -qex
IeoI lrfrErrlfi h{rllitit ilqHt8a e' a\til _c a fiH 6 3r6rg57.rE,_rrtaHtc' '3 E}{r6 fr;tBdt
+td E fu dfifl{'fdrrrr t r rr$"fr tfi{€#}rrd r+s'F A
(a) fifi+|w'+qt,
(c) -fio,L,+lt r" + qr,

36. Which one of the fotlowing relations is true for pauli mahices o*o, and o"?

Pauli matrices o,or>>B o, uS ta ftflor{t H'fa-c*r 6 gfu 1

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

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

O) ox6! = oz
(d) oxoy = -oyo,

O) 6yo, = 6"
(d) oxoy -- -oyox

37. A muon (p-) from cosmic rays is tsapped by a pmton to form a hydrogenJike atom.
Civeq thal muon is qp,rroximately 200 times heavier than an electron, the longest
wavelengthof the spcctral line (in the anatogr.re of Ly,men series) of such an atom will be -(a) f.62 A O) 6.67 A (c) 3.7s A (d) 133 A
CFdr+f ffi grro q+tr fr -*o [-; .Ii6 Cor'-o' o'*in6 effir +a{ E€d
s* efil?F for r fs* tifirr{r frT}rr fd ftd U*a ftH6 3 zoo qre'nbre' s.d'1,
)rrffi +cH S Ft6-cd6 tu' rAF6 sH fud) fus m * dS *s ietfr
(a) s.62 A (b) 6.67 A (c) 3.7s A (O l3J A

B

I

Peper-II (Phycics)



33. In the Born a-pproximation, the scattering amplitude /(0) for the Yukawa potential
' 

V(r) =44i5giYsn6Y:
(in the following t = Z*sinX,E =E)
(a) -ffi<tt-ffi (c) -ffi<at-ffi
rw<' w d Fcs urosn, m*s 'ilrfrftgs t6 fifi*r{t f€ /(0) O sdFrbfr f,iet t :-

B e-lt'
V(r) ='-
t6 firfuldr fu D = Zksanl2, E = ry'\
(a) -ffiur"y (t) -fr"s+*1 (c) -ffi, <a> -ffi

39. The energy eigen valucs of a particle in the potential 7(r) = f,mri.z 
x2 - ax te

/ r\ a2(a) E, = (n +)nu-ffi / r\ a2

O) t"=ln+7)hio+ffi
(c) E.=b+i)na-ft (d) o"=(n-))na
fueiitg 6 eigenvalues $e*t u1x) = !ma2 x2 - ar ? s5 6tg t
(a) E,=@+i)n -fi; o) n,=("+))n +fi;
(c) r,, = (n +))n -ft (d) nn=(n-i)o,

40. The perturbation

s, -lb(o-x),-d<x<o" - 10. othcrwise
Sas oi:i particle or-inasJ i confined in an infinite square well potential

y(r)=[g, -kh1:
The first order correction to the ground state elrergy ofthe particle is

ba(a, T o) 'i
)?tFI{fJ

u, -{b(a-x),-a<x<a" - to, otlerwtse
s-d a';iHE frg d',;rfr)i €-ddT f€d tro' ff3 as 6'6 frns ild f.r+ aQ':

vG)=[g, -L#;:
uor+E er w':d grd' n* u55' Qfrs b{ ie?F

(a) + o) '#
41. The condition for an operatorp to be

(a) IV'iV a'= J g'q$ at

(a) Irl.'iqa'= !+'Pla"
(c) {'firtta" =6

Prp€r-U (PhyNlcr)

(c) {'itttar=$ (d) l['pVat=tp,{ttlt'dt
61ip5i p ? { }TftrS fa.s osri*rrro'se-E 6 Hffi a

(c) 2ba (d) ba

(c) 2ba (d) ba

Hermitian in the state ty' is

O) ! V'fit a" = 1$ '4t'E at

!V'irpa"= 1$*4t'Ear
J rlt'pt a" = !p '{ntt' dt

o)
(d)

l0 B



42. The product of two Hermitian operators is Hermitian if
(a) theycommuG O) they do not commute
(c) !o1h (a) and (b) _ (d) neither (a) nor (b)
i o-gtffinre fgrgigr*+;.eiloffilr{a t ildd

43. The ground state energy ofthree dimensional harmonic oscillator is

(a) zero O) ha 1c1 |ha (d) )u,
i brrqrfr o'-dFfe ffiB-ed A q-€d gd* A 

-

O) hu (c) io, (d) iu,
U. Which of the following is tue for Pauli mahices ?

(a) Trace dr = +1 (b) Trace o" - 0
(c) Det dr = +1 (d) Det o" -- -1
udt ilkF f{d t6 firfu}r{'tei'fuus'}rS it

(a) **sf€dvdu6
(c) (a) rr3 O) €?

(a) zEro

(a) Trrce o, = 11
(c) Ddo, = 11

(a) xfusued.dFFFdF&
(c) rrFfudnrd.d}fu

O) fud fud dfi Ese
(d) (a)mb€a-&

O Trace o" = 0
(d) Det o, = -1

(b) d'dFffd rrs sfuo a-&
(d) e'afuos'u.orifu

45. Fermi's Golden nrle gives the [ansition rates when the poteirtial is(a) static but not harmonic O) harmonic but not static(c) either static or harmonic (d) neither static nor hamronic
a+fr s Enrd-e 8H gu'fus uo filFF€-J d-de t *Ei pot"ntiat i?-m :

46. The wavelensth associated with elechons having a kinetic energ5i E isproportional to
(a) EtD o) 

" 
,") E-'2 (d) E-2

fr@6 616 ffqJ Kiir rffi fr tin*ic €?fir E l?roufid A
(a) Etn o)E (c) F_tD (d) E-2

47. For an ideal Fermi gas in tbree dimensions, the elecbon velocity rrp at the Fermi surface
is related to the electron concentration z as,

(a) up 6. n2l3 O) vF q. n (c) up d n7l2 (d) vp 6. nr/3
i-)tqrtfr gtrtrd-J €-dr+ etg d, asrfr qoss B fteai6 ar$up Etectron
Concentration z 6rd f.ifui A

(a) vp x n2l3 O) up c n (c) vp x nLlz (d) up d. nal3
48. Across a first.order phase transition the free energy is I

(a) proportional to the ternperature:
O) a discontinuous fimctioh oftanperature.(c) a continuous fmption of ternpotture but its firs derivative is dismntinuous.(d) such that the first derivative ivith resDect to temDerature is continuous.
uffi tiqd e gurrds €6, Enird gd-dr ? -

(a) 3'no*5nCd-
(b) 3ruHr6 er DrhiTd drfi
(c) 3ruH-6' er fadye a.es rfd fu er uiff €Ju-J i3 ryffird t I

(d) sn{H'6 d feb€' fcs ufrfi f€g;€ *J Ear

BPrpcr-n (Physlcs) "



49. A Camot cycle operates on a working substance betw€en two reservoirs at ternperatures

Tt and Tz, with Il > 12. During each cycle, an amount of heat Or is extracted from the

reservoir at Tr and amount Q2 is delivered to the reservoir at I:. Which of the following
statements is INCORRECT?
(a) Work done in one cycle is Qt - Qz.

T6) Qr -QzTr T2

(c) pntropy ofthe hotter reservoir decreases.

(d) EnEopy ofttre univ€ise (consisting ofthe working substanceand two r€s€rv_ois) incr,eases.

i rs:ia'o-i fusae u.en usrds 93 Fa a.esa itdd r,hd 12 3nJHrd $3 *u* are

id-dr t frx fu r, t r: tt us tr{d f€d Qr r+J{ er 3nJ r/ fr go 5 f,6..ig'-d }r€'fd-J i
fd-d'A rr{3 Q2 t+J{ ks rz fr sd '3 Hr iiJ'o f{s W'fd-J A tco' t r td fu'furyi fd
c- 

- 
-4 -,--ej +to(dt, o(cto itut out u

(a) Work done in one cycle is Qt - Qz
rh\ g-9.

T, T"(c) Entropy ofthe hotter reservoir decreases
(d) Enhopy ofttre universe (consisting ofthe working substance and two reservoirs) increases.

50. Thermod ic variables of a svstern can be Z, pressure P, temperature 11 number of
ernal energy E and chemical potential p,, etc. For a,-systern to be specified

I hennocvnamrc vanaDles or a sYstern can De r, prc
oarticles fu. internal enersv E and chemical potential
by Microclnonical (MC), Canonical (CE) -and 

Grar
phrameters required for the respective ensembles are :

iiiilllll if :ili.ilJ#;;;;f ;i'Hfr iiit#ti"i,i,;;.'i;;"i;ffi i;'d$;iii;
y Microclnonical (MC); Canonical (CE) -and 

Graird Canonical (GC) ensernbles, the
irramaers roouired for the resoective ensembles are :phrameters required for the respective ensen

(a) MC : (N,Y,I); CE: (E,V,M; Gc : (Y'T'P)

O) MC : (E,V,N); CE : (N.V,T): GC : (Y.T,P)O) MC: (E,V,N); CE: (N,v'T): Gc i (v'r,P)
(c) MC : (I/,T,p); CE: (N,V,A; C;C : (E,Y,N)
(d) MC : (E,V,N): CE: (Y.T,P): K. : (N,r/,T)

k f-d-s e'fss gmrdrs i3 v, egtu P,jl V, erynt p, 3tt+r.a Z, ktHr€r4{r A d6 ffi N xfu-fi€

$o-* r )?B sH'E€a €a p urfu i ra? ur I fud fcd-6'far q yiaocinonicat (MC),

Canonical (CE) and Grand Canonical (CC) fr H-)ld-{Jr guro' HtH= qiEr tr Fder l
fuF F1r#d-d6 6* t6 fufo)flt f<€'ffi rr.u€aa--cfi uc
(a) MC : (N,v,T): CE : (E,v'N); C{' : (Y'T'p)
(b) }r';C: (E,v,N): CE: (N,I/'T); Gc: (Y'T'tt)
(c) MC : (Y,T,p); CE : (N,V,T); Gc : (E,It,N)
(d) :l1,C: (E,Y,N); CE: (V,T'p); Ctc: (N'v,T)

51. A vessel has two comparfinents ofvolume vt and vz, containing an ideal gas at pressures

Pr and Pz, and temperatures Tt and Tz respectively. If the wall separating the

compartrnents is removed, the resulting equilibrium temperature will be -(a)'# (b) ,-ry
(c) ffi (d) (r.')l,
fud g#'fh'i,"riJ vrw=a, e; H'e T6 i k fi5€q'fd-r P, J P2 Dr3

gn+{r6 f, ry3 f.z qirEo iice T6 | }fld iiilr u'F6}1{r t +rd'd-dd fie.s ua ffS €
3r fsg + n365 f-=fus 3rryr6 f,i3p

/al PtTt*PzTz
\-' Pr+P2

/n\ PrVt*PzVz
\" (hhlT)+(P2v2 lrz,

Papcr-II @hysics)
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52. Ld Aw be the wortdonein a qgryj-glr reversible thermodynamic process. which of
the following statemenb about A[4/is CoRRECT ?(a) A[4r is a perfect differential if the process is isothsmal .O) AI4r is a perfect ditrerential if the imcess is adiabatic.(c) All is always a perfect differential.(d) AI'l cannot be a perfect differential.
*fid grrrd$ {kfd}rr'- ? ry-sq-Ffud ufos€a fes a}y arffi afu fomr t arry u* to
fufcDrt fsd' k€' aF6 gfus il ?

(a) AI4l Fd g-JH ffi6 A +dd Vfufdlrf isisothermat t
O) Atl fr gJH ffi6 a +dd Vfufd)r{' adiaboic }
(c) AW udHfu$fgsFrHffi6t
(d) AW fri €fFffi fss grxffi6a-tr

53. For reversible adiabatic procesg change in entropy is -(a) maximum O) minimum (c) zero
vttr€Trd adiabatic UfdFdtr{t d, n rgr fei rggtror t t
(a) r_.rsufoa O) r_csdz (c) fu

g. Water containd in a heaker can be made to boil by passing steam through it(a) at atrnospheric pressure

O) at a pressure great€r than atnospheric pnessure
(c) at any pr€ssure
(d) not possible
frd stfrd f+d sA u'd d s'a g?{ril @r{' il F{er t :

(d) unpredictable

(d) Dretrr-_sr{'fu'

55. On a T-$ diagram i.e. tcrnperature (T) and enhopy (Q), the isotherms are -(a) Parallelto Q axis

O) Parallel to T axis
(c) May have alry orientation
(d) Some parallel to T and some parallel to Q axis
fa r-6 aiagpm i fa sa{H.6(Tl w3 1q; drrs t g} isottrenn }-at
(a) Q)41-dFH e m{r6E€

O) T)rcH-acrem{rdi3d
(c) i*+fefd)?rrir*e't
(d) de T a HHr;Ed ar3 a? Onas'a a H){r6€d

56. Which of the following is not Maxwell's thennodynamic relation ?
(a) (.J, = (*Ju o) (*e), = - (;Y.).

(c) (;r,), = (#)" (d) (;!"), = (#),
t6 firfuD{i H' fur' ffi fr €F,rdr-S ffq e' tim 6itr t -

(a) egnitdwlrrgS
(c) fri+euugl

O) q'@iadEDriiqwrrrg]
(d) r+ye a-&

o) (fJ, = -(#).
(d) (eil, = (#)"

r3

(a) (J, = (:;),
(c) (#), = ({*),

Pepcr-II @hyslcs) B



57. In a grand canonical ensenrble a sFtfii A of fixod volume is in contact Vi$ a large

reservoir B. Their - ''1

(a) A can exchange onlY enerry with B
(b) A can exchange only particles with B
(c) A can exchange neither e,lirergy nor particles with B

(d) A can exchange both enerry and particles with B

ba ftH'6 canonici Fudilo-6 f€, fea ffi€-J HrJ€' it fe.sa' n, furs reservoir B

?frredfest tfud
(a) A, B 5r furd qrrr 

=r$s *s r*e' ?
o) A,B 516 fue rrcntp' sTss ild Ffet t
(c) A, B 5rg ?tr 3t gffir ss$6 Td F{er A H} 5r wl{'E:

(O A, B 616 gd-d. )td uei{'E ie ss$6 dd F*e' i
58. ln case ofBose'Einstein condensation -

(a) Number of particles increases in lower energy levels at low teinperatues and high

pressur€s

O) i.lumber ofparticles decreases in lower energy levels at low tetnp€ratur€s and high

P'ressur€s
(c) i.tumber of particles increases in lower energy levels at high temlt€ratur€ and low...,

ptressurcs

(d) i,6unber of particles decreases in lower energy levels at high ternperature and -low

pressures

Bose-Einsteinfutiq€ * Hffi f€
(a) uTe gfi't'rs '3 uia 

=n+r'c 
ry3 Bs wror frs et q€Hr€rlrr q !"1

Oi fr +fi' riw'? lfc aaJlrr6 rr3 $u elru f<e d uor{"-6}tli q @
i"l ,.,12 gfi'tro '3 Qe an+r'-a br3 ula eDla f€ €A rd'|{"-o"t q tr{
(d) tia gdil.iqd'3 $u +rrx's ry} lfa wrrr f{d uIZ uor'-64tt Sffi

59. Which of the following relations between enhopy S and the canonical partition function

Z, is tnre ?

(a) s=t[hz+r(431ao. )"] o) s=t[rnz-r(ff)"]
(c) s=*[rni+r(@J,] (d) s=tlrni-t(#)"]
t6 firfi+rt ftd entrophy S ryt canonical €s 66 z et f€q FS tr r

(a) s=k[hz*t(#)"] o) s=klhz-t(el!s]"]
(c) s=r[r"i+r(ff)"] (d) s=r[r"i-r(ff)"]

60. The enthalpy of unit mass for any sjs.tem :-
(a) H=U+PV+S O) H=U+PV-S
(c) H=U+PV - 

(d) None ofthese'

ffi + Ua-'6?unit massS enthalpyi
(a) H=U+PV+S
(c) H:U+PV

P.per-II (Phytlct)
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61. ijTjgq,o Maxwell's law of distsibution of velocities of molecules, the most probable
velocrw rs -(a) Greater than the mean velocitv
O) Equal to the mean velocity(c) Equal to root mean squard velocitv(d) Less than the root mrbn souar€ velociwffi e motecules fr dr* S fu n BH hr6H.d, Fs + €q fs'f€ at* A
(a) rlqx.6dr*+ryfird O) )iqHraars?re.rs
(c) mr fiqlrd sfir dr$ t se'ss (d) xo fo+ra €{dr dr$ + d-c
A Ge semiconductor is d@ with an acceptor impurity concentration of l0l5 atomvcms.
For the given hole mobility of 1800 crn'lv-s, the resistiviw of this mat€rial is(a) 0.288Ocrn _-O).-0.694Ocqr (c) 3.472{h; (O 6.944tr'rl
fe6f Ge rrfiltrd 9310" atoms/cm, fr Frgrga ryE|t gxnat d'-s 3fo AfrS als r fd*
at* 1800 sn2/V-s S hole mobility Fd fen uErotl * resistivity A
(a) 0.288 Ocrn O) 0.694 Ocm (c) 3.472 ttc:nrt (d) 6.944 Aorrt

whar should be the clock ftequeircy of a 6bit A/D converter so that its maximurn
conversion time is 32 ps?
(a) I MHz O) zMllz (c) 0.5 MHz (d) 4MItz
fa o-bit alo ufuses * ctock rrr'tsS d deafr 3tfr l?{furrk'ufu€-r6 F,{r 32 ps iA ?(a) I MHz (b) 2 MHz (c) 0.5 MHz (d) 4MHz
The voltage resolution of a l2-bit digital to analog convert€r @AC), whose output varies
ftom -l0V to +lOV is, approximately -(a) I mv - O) | +v (c) 2omv (d) t00mVk t z-uit oec * ffi fs.ffi m,-$,' fflF S output - t ov'* +l 0v fd a-s6-S dfri$
A ddcdr ie?fr
(a) I mV O) 5mV (c) 20mY (d) l00mV
The Common Mode Rejection Ratio (CMRR) of a differential amplifier using an
operational amplifier is lfi) dB. The output vottage for a differential input of 200 pV is
2V. The common mode gain is -(a) -10 O) 0.1 (c) 30dB (d) lodB
k ffi* amplifier ufd-dt6 amplifia d egi a-gt'iommon Mode Rejection
Ratio (CMRR) l00dB t t200 pv ffiS ft;a + ffi fs'e H-d$ S output 2V
t I commonmode qrrf$i€d
(a) l0 O) 0.1 (c) 30dB (d) t0dB

t1m$tftr$a
(a) €ef Farderrd a6{6 EaDr frr} uis

O) i* aa.s'sHd mrto yarrrr ffi ua
(c) it qH€.d Fqr6.:lrd 

',{3 
EkrrsH6r ao to gau dr*i ua

(d) €t qx<< EarsH6r Dr3 ra.s.srd ao {o garar riut ua
B

(a) both biased with positive potentials
(b) both biased with negative-potentials(c) biased with positivqand negative ootentials. resoectivelv(d) biased with iregative and po;sitive intentials, reslectively
HtqEf€ drFt FliEf )2{ttt6, n-channel JFET rrf3 n-channel MOSFET * gare terminal fr

Prper-II (Phyrlcs)



67. A common emitter Fansistor amplifier circuit is operated under a fixed bias. In this

circuit, the operating polnt
(a) remains fixed with an increase in temperature

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

(c) moves towards saturation region with a docease in tary€ratur€
(d) moves towards saturation region with an increase in tempoature - -
ftfu rH.6 {€'-do{ transistor amplifier circuit xfuo e8€ '3 or'rril ag foE il I fw rgaa
f€€ d.trr fiig
(a) 3nprn i €q% ft€ HfE-ddfrie't

O) 3n1H.6 i €qrh{ fss cut-ofrtso ts {uet t
G) 3Rt{r6 e 47tra fw saturation *Jd fr'dtl-et t
(d) srltHrd ? Eqrh{ fgg satunition tJd {6 {Tg. t

6& The resolution of a D/A convertr is approximately 0.4olo of its full scale range. It is -
(a) An 8-bit converter O) A lGbit conv€rtcr

G) A l2-bit converter (d) . A l6-bit conve'rter

iie ufec-c*a *ffiyea tn8 frrs d S tqa 'i Resolution erERIto.4% a feo t
(a) An 8-bit convertet O) A l0-bit oonverter

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

O. The speed of conversion is maximum in
(a) Successive-approximationA/I)converter

O) Prallel-comparatorA/D converter
(c) Counter ranp A/D conv€rtq
(d) Dual-slope A/D @nverter
11flgg-rf,d *dr$'r{fufS }
(a) Successive-approximationA/Dconverter

O) Parallel-comparatorA/D converter
(c) Counter ramp A/D converter
(d) Dual-slope A/D converter

70. Which of the following statements is true ?
(a) AND and NOT gates ar€ necessary and nrfficient for the realization of any logtcal

function.
(b) OR and NOT gates arc n€c€ssary and sufficie,nt for the realization of any logical

function.
(c) NOR gates are sufficient to realize any logical frmction.
(d) NAND gst€s are not sufficient to rcalize any logical function.

t6 fufi*rn HfutrJ'as6Ffri
(a) AND lrANoT gate 4rs dd !o{3 ffi 4 rea-trcs am * h6g$ d €u-r*s u6'

O) oR br3 Nor gates r-e$ ua )tB fuB e1 ra-trca 6s + uggtr d Bu-u-d-J

ir6 |

(c) NoR sBtes ffi * r{d!-ca 66 * Drf-s+ rfr Quqa:' r& ua
(d) NAND gates frftdf 3cd-trd6 aus * zO-*$ d Qu-o-*s rfr oc t
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71, The terminal count of a modulus-13 binary comter is -
(a) 0000 (b) llll (c) ll0l (d) ll00
Modutes -13 binnarycounter + Hr-JFfi ffi t
(a) 00m O) llll (c) ll0l (d) ll00

72. Whe,n an 8 bit serial fu/s€rial out r€gist€r is used for a 24 1ts time delay, the clock
ft,equency must be
(a) 4r.67 kLfz O) 333kHz (c) l25kHz (d) E MHz
sp'm I bit s€rial in/serial out dfi{Fed 24 pS HHt UurA d Tdts}d' #e' t 3r ur$
,il'fr{S ttdfr
(a) 4r.6tkHz O) 333kHz (c) r2lklrz (d) sMHz

73. In Miller integrator a resistance is used in parallel with the capacitance in the feedback

path
(a) to speed up the integration O) to avoid the open loop for dc

(c) to give high ioput impedance (d) no diftrentiation occurs

Miller integrator frs U-Siqd d #d pu1s4 q'ed fr cryaciance i m{tdBd rs+
d-sa
(a) D{O-46 fi d* 

"q'g€ 
d 1b) dc t open loop d Aa-€ d

(c) rFEq' d Es inp"t t€Tffi (d) dsrrreas n-& enreer

71. The Schmitt trigger based circuits are better because they
(a) work faster O) protect ftom false signals such as noises

(c) have longer life (d) require less nimber of wmponents.

Schmitt Trigger 3 ryrqriTJ F{az fv€a u6 ffik Bo :

(a) ifi a'sdxaseas O) ars-sfFdrefir+Fd+dfurt'*slue
(c) dlnFfdedus (d) ulzurei**gesdvloa

75. The deplaion region in a pn junction is creatcd by -
(a) Ionization O) Difrtsion
(c) Recombination (d) All of these

pnjunction fue dept*ion Q-sa firgfirs iig A

(a) u'ffi*ea O) f€Frgd
'- i:- (d) @ntforrtigllr'dt(c) goo-Hultlo (u, rcSc''

76. The dynamic resistance of an ideal pn junction with a forwards c'trrent of l0 mA at

room tenrperature -
(a) 2.5 ohm (b) 0.4 ohm (c) 250 ohr (d) 4.0 ohm 

-
fga rrrsgrra p-n junction fss gr Hqr€E 3ar"a '3 Drdffis eie loMA a s dr4*6
qrfttq iiar
(a) 2.5 ohm O) 0.4 ohm (c) 250 ohm (d) 4.0 ohm

Prpcr-n (Physics) l7 B
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77. The input to a lock-in amplifier has the fomr [(t) = Iisin (art * di) whcre y7, @, 0i arl'
the amalitude, frequency Td -phT9 of the input signal respectively. This sigral is
multiplied by a reference signal of the same frequency to, ampliMe r. ana fiase a. tr
the qultiplied sigral is fed to a low pass filter of cut-off frcquency o, the final output
signal is

.,, 1q )v{'cos (4 - o') O) V{,lcos(l1-0.) -cos Qrlit + e1+ e)l

O) a3'.o8'andri,{P>afiP
(d) u{"r|' afrrilfl?>a$P

O) a8'.a3' efr,d(i,oP>alP
(d) ot{Prat' ut a{P>af;P

@) about270p soc

(d) about 100 p sec

(b) below I mmofHg
(d) below I pmofHg

1t

(c) ViV"sin(0i-0,) (d) [r"[cos(01 -0,)+cos(art+ et+0)l
fA lcklin amplifier * input TgJd fr(r) = I;sin (arr * O;) t fer f€ y,, ,, e,
,f'fS$ trf3 input signal s afr d6 r fa fram, firdem,ft-dffi ff,F rnm rrtr+,,
anptitude z.nt3 ar 4 o?5 6'6 Ordr Eer t ilfld qr€' ;fuyr fudrffi cut-otrmftt* tr*i
low pass f6€d fd' dur-e' t s' dB.H lrre-dre fFdrffi a

O) V{,lcos(l1- a) - cos (jar t + 0. + e)f
(d) Vivr[cos(01 - 0.) * cos Qrt + e1+ e"1l

7E. Band-pass-and band-reject filterrs can be implemented by combining a low pass and a
high pass filter in series and in parallel, respectively. If the cut-otr frequencies of the low
pass and high pass filters are c.rfP and arflP, respectively, the condition required to
impleme,nt the band-pass and band-reject filters are, respectively -

(a) )vy,cos(0i- 0")

(c) V{,sin (0i - 0r)

(a) a{P.uto' ar:da,oP<aftP
(c) ,{'rrto'uf,ri,ffP<.a,fiP

(a) a|P.iab'afiri,oP<afiP
(c) @EP>.D{ and r.rfrP<arfP

Band-pass €3 band-reiect fugo, low pass vrr3 high pass €tgg rto g: i 4rero
Td*rdr ui m+ra.rouqr *3 er rnlaa r fteo toopass ui higtr-pass fem S cut-
66 mffiarNP ,rr] r6t" qnero t =' band-pass u3 Una-relet fcgF 6 srgl ao?t *
HffiT

79. Dead time of proportional counter is -
(a) about 1.5 p sec O) about 270 p sec
(c) about 0.25 p sec (d) about 100 p sec
Pmportional count€r et 4tBH mn A
(a) about 1.5 p sec

(c) about0.25 p sec

E0. In a thermocouple pressure gaugg the t€mp€rature of heater elemeirt is a fi-rnction of
pressure for pressure range
(a) above atnosphere O) below I mm ofHg
(c) belowl0-3mmofHg (d) belowlpmofHg
k thermocouple wrrrf }t+d f€, fi-d *s e' 3n+ft', wrrrr *go d ea'ar areg 1
(a) <'qliasirt'g
(c) below l0-3 mm of Hg
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tl. Radiatio4pylometers afe used in the temperature range of-'(a) o-'5@'c O) 500-1000'C(c) -250-500'c(d) 1200-2s00"c
R"diuti*pr--"ters S gsi stuHt6 f€rrs d fe-s fS A

(a) 0-500'C. O) soo-1000'c(c) -250-500'C(d) 1200-2s00'c

E2. A set ofrtadings has a vide nnge and therefore it has -
(a) low precision (b) high pregision G) low accuracy (d) high accuracy

.r*r a fua fi-c er f€Fqrs ffi€ t )tl ffi fen AE A

(a) uqEq3' (b) €qdq3 (c) d-cFtrf5' (d) €qFA€'
g3. The voltage of a circuit is measur€d by a voltneter having high inp.ut impedgce

comparable with the output impodance of the circuit thereby causing errorin voltage

m€asurem€irt. This error may be call€d -

(c) error causod by misuse ofinsturnent (d) error caused by loading effect'

iJa reaz S fu*# fdra Fa.S voltmeter €Dd'E H'rfr #A a fifi-S Filore fr output

{$Eq' * g66. f€ <Ae input q*a'u' t faa a'ca voltage Hnfis feu ;s E'q-ou t
fex iH 6 f{d'n+dr
(a) frd;tg (b) ffiaiH
i"; fud* gd-{d}arca errrfurrr tx (d) Drfoa es'v,r i 1t-s'e e€aft}tF €E

(a) gross em)r O) random error

The degree to which information on a map or in a digital database matches true or

accepted values is referred to as :

(a) precision and accuracy O) precision

i"i '"**y (d) No-ne of the above

6 -e B'r,?kJ tr ffia6 ffi B bflqrf€ fdg fir€drfi A ffi ErEI'.€t6t;Ir

lt-€rrsltu d wn'g€A
(a) Fr{H${rrfirf3uffiq-J o)
(c) ufrdw (d)

E5. Systematic ermr occurred due to the poor

corrected by

EcletHafr
quid-rASFe

calibration of the instnrment that can be

(a) taking several readings (b) replacing instruments

(c) takine mean of values (d) taking median of values

;fu sftff n*eaaro*a-cae'.rir+ce-a'sHdiH d frH:.i RiteikrfrrFd€r t
(a) qJFrfruru-fiiaa O) risotufecc+sgaro
(c) li.utriunrsg?a-r (d) Li'6frfqtuezl's'

t6. One factor in the accurac; ofreconstructed PCM sigral is the

(a) signalbandwid0r O) carrier frequency

(c) nrrnber of bir us€d for qumtizaion (d) bar{ rate

irs-sfircfirs PcM f{drffi + 9foJ3' er k d'fd A

(a) signal bandwidth O) canier froquency

(c) nrmrber ofbits used for quartization (d) baud rate

P.pcr-tr (Phyrl6)
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87. Straingauge can be used to monitor change in
(a) Pressure (tl Torque (c) Displacement (d) All ofthese
Straingage d-d3'fdn ? res'rr{6 ftdf+s'6re6 sS#S e'md t
(a) eEDtf O) Torque (c) xs.6T€?fi (d) S{i-dBH'a

EE. Which bridge is utilized in signal conditioning circuits for balancing purposes ?
(a) Maxwell Bridge O) Wheatstone Bridge
(c) Wein Bridge (d) Kelvin Bridee
fnam r6gu'e Ff{e a f_f,6 d-rdt fe-s frF Bridee fr # ii+ A

(b)
(d)

(a)
(c)

Maxwell Bridge
Wein Bridge

aL = 0,!l; AS = 0; Al = 0, tl
Al = 0,*1; A5 = t1; At = 0,11

Wheatstone Bridge
Kelvin Bridge

E9. If the gain of closed loop inverting amplifier is 3.9, with input resistor value of 1.6 ko,
what value of feedback resistor is needed ?
(a) 2.4kn O) 4l0o (c) 6240e (d) 0.62 ko
E t.0 k0 inpute rl-+€tqa Li.6 FfuJ r+#ce gu lleera amptifier er 6rs 3.9 A, 3T#*1fSs'ee'mlivrDrr{rdt -

(a) 2.4k{, O) 410 o (c) 62qQ (d) 0.621((l

90. Opamps used as high- and low-pass filter circuits employ which configuration ?
(a) Comparator (b) Non-inverting (c) Open-loop (d) lnvertinc
gu u3 fare-u'r fues re*e Etr Td} fi op.amps fun Fr+f{S et e-si *et im r
(a) compamtor (b) 

. non-inverting (c) open-loop (d) inverting

91. The value of coefficient of correlation lies between
(a)^^0t-ol O) lto-10 (c) 0to-l (d) _lto+l
rdftiq t qr€A e Lf6 fan e-dn{D{.6 iie A
(a) otol O) lto-10 (c) 0to-l (d) _t to+l

92. The fint stokes line of a rotational Raman spectum is observed at 12.96 srrt.
Considering rigid rotor approximation, the rotational constant is given by -
(a) - 6.48cm-r O) 3.24orrr| (c) 2.t6cm-t (oi t,ozcm-t
ii*fr narnan sftrum S go+ strok line 12.96 c:r--t fr+u-e ** ar$ r sns +h
ar4l+'o { fq}rr.6 fu dr{a i}, dilfr Ffo€'edEdt Hr Ede t
(a) 6.48 crn-r O) 3.24 qn-t (c) 2.t6 (Jrrlt (d) 1.62 ('fn-l

93. For a multi-electron, /, I and S speciS the one-eleclron orbital angular momentunr" total
orbital angular momentum and total spin angular momentum, resp-tively. The selection
rules for electric dipole bursition between 0re two electronic energy lwels, specified by
l ZandSare
(a) Atr = 0, t1; AS = 0; At = 0, il (b) AL = 0,!t; AS = 0; Al = *1(c) Al =_0, tl; AJ = tl; At = 0, tl (d) AI = 0, t1; AS = tl; Al = *1fsa ag-fr**ad d t. t u3 s gne'o fra-frRc *rA iee-d ar*, s_,i$-*a*
AEe.d d* b{3 Ffi* Ffird *-e.d a-$ d ffi 3d .3 e@t ua r i mm gu*,
rtrq-dr i /, 1,, s gnr'-o f<frrs us, gsfi{rrf.a fms* i-q:d-+ dlrE€d d!E fu;

o)
(d)

(a)
(c)

Al = 0,11; A.S = 0; Al = *1
Al = 0,11; AS = *1; Al = tl

B

.I
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94. The coherence length oflaga light is -
(a) Directly proportional to the length of the active modir.nn

O) Directly proportional to the width of the sp€ctral line
(c) Inversely proportiond to the width ofthe spectral line
(d) Inversely proportional to the length ofthe active laser medium.

E-*o 11d'F A ftdn.oIfutA
(a) f*totdu H'fo"fH A tffi t \dc ryOq.Jd

(b) specfial tu' e1 M a 4iu ttt6urra

(c) specnal twfr # e fur*s nr6u.ra

(d) a.furfru &-'rd H'finrrx A ferfr:'a6u.ra

95. The Ip line of X-rays emitted Aom an atom with principal quantum numbers n = 1' 2' 3 ..

arises from the transition
(a) n=4+n=2 O) n--3+n=2 .

(c) n=$-+n=l (d) n--t+n=t
fu atom i q<'firs x-rays S zp iv. d)t{, {-}fu ffu ffu}?{Fd n: t, 2, J .. Sqgdd i
t-et dfilaft ir6
(a) n=4-+n-2 (b) n=!+n=l
(c) n=$+n=l (d) n--l +n= |

96. The last two terms of the electronic configuration of manganese (Mn) atom is 314l.
The term factor of Mzr* ion is -
(a) nDrp O) *F /, (c) 'F"p (d) 'Drn
ffia Gvtn) 6=" 6 gflIlet EHrk$ t Drqr$ i rrs d6- 3f 4l t Mn1* loner term frctor t
(a) nDrn (b) nFrt" (c) tF"fi (d) 'Dr/,

97. An atomic transition 1P --r tS in a magnetic field I Tesla shows Zeerran splitting.

Given that the Bohr magneto n lts = 9.27 x I O-24 J/I, and the wavelength corresponding

to the transition is 250 nrq the separation in the Zeeman spectral lines is approximately -
(a) 0.01 nm O) 0.1 nm (c) l.0nm (d) l0nm

iiE-S E-Jd I Teslafu€ atomic guEnls 1P - 1s Zeeman ft6 d gdg 
-t&E t teoh.

magneton 'floFrd 
p8 =9.27 x lO'24 ln A )1,f3' EH 9ur3-d6 6 e-dEtrS r.ia lffi zso

tt- t, zeeman qp€ctral eut fgd )tf-6Hrfa dHF a
(a) 0.01 nm O) 0.1 nm (c) l.0run (d) lOnm

98. Consider the hydrogendeubrium molecule HD. If the mean distance between the two
atoms is 0.08 ;n id tlt" -.tt of the hydrogen atom is 938 MeY/a2, then the e'nergy

difference AE behveen the two lowest rotational states is ryproximately -
(a) l0-reV O) l0-? eV (c) 2xl0-2 eY (d) 10i eV

hudrogen{euterium molecule HD er fugrg at r f*a i fi-e}n fg€atd )iqt{rd gfr
0.08nm i u3 marogen ftzx et mass 938 Mev/c2 ? 3r i ftlrd iid-d'dd Fffi,ttt
f€-d-drd eilfr fgfur 6g et aOH.d t
(a) l0'r eV O) 10r eV (c) 2 x l0-2 eV (d) l0-3 eV
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99. For an electron in hydrogen atom the staies are characterized by the usual quantum
. numbers z, l, m1. The electric dipole transition betwe€n any two stafes requires that -

(a) N=0'A,l1:o,+l O) A/:*l; btt=+1,+2
(c) N:+lilotu:O,+l (d) N=+l;Aw=O,+2
Hydrogen atom fu electron S Effi HtItitE Quantum vfra n, 'l, rn, EDFiF gdF * f,iS
t r ffi * i FHryt fud ffi t-q-d+ !nrs-d6 d * e+e' A

. (a) N:0'Lry:0,+r O) A/-+li Lry:+1,*2
. (c) A/-+li btq=0,a1 (d) N:+l;Ary:A,+2
llXl. kr a Stem-Gerlach experiment the atomic bearn whose angular momentum stat€ is to be

determined mwt travel through -
(a) homogeneous radio frequency magnetic field

O) homogeneous static magnaic field
(c) inhomogeneous static magnetic field
(d) inhomogeneous radio fiequency magretic field.
Stem-Gerlach U+dI frs D-a+ fud6 frn * tae-d ar$ fi5xf€ ?, fdx f€€'d',1 e
a'*fit
(a) nrgu ffi tre fi i-S€ rrtrS O) nr"ou rfuo 1ffi t-ro *
(c) rynHgrgkdiisfr t-rd (d) nim{guiia-fr !-rd*}S€}d'f{S

101. The doublet observed in alkali spectra are due to -
(a) screening of the K-electrons O) spin-o6it irteraction of the electrons
(c) pressure of isotopes (d) none ofthe above
Alkali spedra f€d ffifu3 doublet €r dril6 t
(a) K-€lectrons S t'tt O) electrons el spin-orbit tfud-frfodt
(c) rySi?unereattar (d) SrkJa$6-tr

102. The hyperfine splitting ofthe spectral lines ofan atom is due to
(a) the coupling between the spins oftwo or more electrons
(b) the coupling between the spins and the angular momentum ofthe elecEons
(c) the coupling between the elechon and the nuclear spin
(d) the effect of extemal elechomagnetic fields
fa #cH * spectral tut S hperfine splitting g ard6 t
(a) i f,r dq electrons e fu fssdrd f*-r6
O) elec{rons A AE-e.d il* ryl fu ft€d'd f+'iT6
(c) elechons rrf] nuclear tr{d ? f<fd.d IiA-iTd

(d) a-dSffiifu-AH e'rgre

103. If 50 kV is the applied potential in an X-ray tube, then the minimum wavelength of
X-rays produced is -
(a) 0.2nm O) 2nm (c) 0.24 (d) 2A
+{d fu' x-ray tube f<e applied potential 50kv t, rt x-ray g}r-o $sutfe' ulz + ufc
s+drffia
(a) 0.2 nm O). 2rwr (c) 0.2 A (O 2 A
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104. Consider the pure rotational spectum of a diatomic rigid rotor. The separation between

' hro consqrutive lines (AT) in the spectrum -(a) is dirctly orooortimal to the momeirt of intertia of the rotor.
abl is invers6li orooortional to the moment ofinertia ofthe rotor.("t depends oir ftre ingular momentum.(d) is ilirectlv proportional to the souare ofthe interatomic separation.
ffi di"tomic iilia .tor * dq trddEB spechum d folrrrd fog ttm ;r?t specnum

f€ i firdyd ilir€t fu{sa
(a) rotor i inertia moment t \dc Df-6u.Jd

O) rotor a in€rtiamomedr i f€fd-J,tl6urfi
(c) A-eBdr$'3ryrqrf'dg
(d) ft-d l}a+ €a 3 eea t qju uourra

llXl. For Rman spec'trum, the sdection rules are
(a) AJ:0,+l;Am1=Q,91 O) N=+1,+2;Ar1=a1'a2
(c) AJ=0,+2; A{nr=p,t-l (d) N-+2;Am1 -a1
Raman spectrum gE, iafuli ua
(a) AJ:0,+llAq:Q+l
(c) AJ:0,+2; Aq=9,a1

llt6. L-S coupling often occurs in -
(a) all atoms
(c) heavier atoms
L-S coupling 4aFo €nftrS a
(a) Htd rro{"6vxt f€d
(c) gA uoxreYtt f<g

O) N =+1,+2; Arnl=a1,*2
(d) AJ=+2;Amr=+l

O) lighter atoms
(d) occurs only in nuclei

O) dusn'errFfts
(d) frsa nucleife€ard-Sa

107. Which one of the following CANNOT be explained by considering a harmonic
approximation for the lattice vibration in solids?
(a) Debye's T' law O) Dulong Petit's law
(c) Optical branches in lgttices (d) Thermal expansion
6F u-d-f.d$ fgS lattice S-dr€ E? hamonic r4f6lr'Er errfrO iO iffr+r{i fu€'futrJ'Fdi
gfrrftwilHorg ?

O) Dulong Petit's law
(d) Ihennal

P.pcFI| (PiFlcs)

(a)
(c)

Debye's t' law
Optical bnnches in lattices

108. Considering the BCS theory of superconductors, which one of the following statem€nts
is NOT CORRECT? (} is the Planck's constant and e is the electronic charge)
(a) Presence of energy gap at t€rnp€ratures below the critical ternperatures
(b) Different critical t€firp€ratures for isotopes
Gi Quantization of magiaic flux in superconducting ring in the unit of (7e,)
(d) Presence of Meissner effcct
iuperconductors i scs fiTqE d ftlt{.d fas +r? ie, to fufu}lrt fe# fau* as6 rfr
F# il ? (i planct's const nt t rrr] e ffi g'e* t )
(a) fiaz-arca 

='un's 
316 

=n+m 
t gfi'rfua * ilnteofr

O) isotopes udt ft€b tid€11-rd 3nixrd
(c) Wd Vfsz i superconducting da-d f€ iid q"rd S quantization

(d) meissner Us.€ * rysat
B



109. The temp€rature @ dryndence of magnetic susceptibility (7) of a fenomagretic
substance with a Cuie ternperature 4 ig given by

(a) ft,forrcr, O) ft,wr>r,
(c) ft,wr <r, (d) ft,forr >r,
fVa fenomagnetic tIgrcEI gr 3rulfr6 (?) i liFS susceptibility p '3 nrrurFeS t, Curie
3rL+r6 4 EfuJ d e-dE fuD{' a' mer t
(a) ft,turrcrl O) ft,forr>r,
(c) ft,fotT <r, (d) ft,forr>r,

110. For a three dimensional crystal having /V primitive unit cells with a basis ofp atoms, the
number of optical branches is
(a) 3 O) 3p (c) 3p-3 (d) 3N-3p
fud l-)rf'Ht)fr crystal i p atoms 

'mIGI 
t lf rl'fBd unit cells Afet t , d optical era+ffi4

(a) 3 O) 3p (c) 3p -3 (d) 3N-3p

111. Consider X.ray diftaction from a crystal with a face-centered cubic (fcc) lattice. The
lattice plane for which there is NO diftaction pea.k is
(a) (212) O) (lll) (c) (200) (d) (3ll)
)i6 € fsd crystal €i'fcc lattic rfos X-ray diftaction tr to ftfiart e€'fdn Efr
lattic qdr:r6 d *S aiffraction fFt|o ?'tr a
(a) (2r2) O) (lll) (c) (200) (d) (3ll)

I 12. The Hall co-efficien! Rp, of sodium depends on
(a) The effective charge carrier mass and carrier density
(b) The charge canier density and relaxation time
(c) The charge canier density only
(d) The effective charge carrier mass

Sodium er Hall co-efficent, n* rft4tfVS ?
(a) l:[*.e*.fr Ure* f€rd6 mass ry3 u.|d'-ge ferya
O) €rdfl f€rdd ufd5€ hfl firsdaild FHr

(c) freas.dnfEddutET€
(d) \|Sr*aArd Ure* }t€rcd mass

113. which one of the following axes of rotational symmetry is Nor permissible in single
crystals ?
(a) Two-fold axix O) three-fold axis
(c) four-fold axis (d) five-fold axis
Rotational symmetry S to frn+lli. €€' ffi uas-tu', ffioi crlotal d fire d t
(a) Two-fold axix O) three-fold axis
(c) four-fold axis (d) five-fold axis
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114. The Bloch theorein states that within a crystal, the wavefuhction" ty'(D, of an electron has
th€ form -
(a) t(fl = ut)efr'D whe,re u(i) is an arbitrary function and E is an arbitary veaor.

O) tG) = u(i)etd'D where u(i) is an a$itrary function and d is a reciprocal lattice
vector,

(c) 0(f) = u(f)e'6o where u(f) = u(f + D, i is lattice vector and d is a reciprocal

lattice vector.

(d) 0(i) = v(f1sii'o where u(f) = u(i + D, i is lattice vector and I is an arbitarv
vector.

Bloch theorem crs a fd fu crystal f<s, electrons t wavefunction, , rp(i) fr agg t
{(f) = u(f)eti'D where u(i) is an arbitrary function and I is an arbitrary vector.

{(i) = u(f)e'd D where u(i) is an a$itrary function and d is a reciprocal lattice
vector.

(a)

(b)

(c) tG) = u?)etd'D where u(D = z(l + D, i ls laftice vector and d is a reciprocal

lattice vector.

v@tor.
115. A low densitv oxvsen sas at low ternperature. only the translational and rotational modes

of the molecriles i6 exiited. The spdcific heat pti molecule of the gas is

(a) |0, O) kE (c) lu" (d) lo'
f6rd ;rt3€ 

'rt'dg1-r6 
ilF ulb 3nrxr6 93, mote"otes t free transtation vrr3 rotationa

modes €ifus iie us r ftn e' r1$ molecule w feis sal t

116. The electron dispersion relation for a one-dimensional metal is given by

€*=2sopr"'l-!'i"'*"1
where t ii the momentum, a is the lattice coistant, ee is a constant having dimension of
energy and lkal < n. If the average nurnbet of electrons p€r atom in the conduction
band is l/3, then the Fermi anergy is -
(a) + O) €s (c) + (d) ?
fsa -rl'wrfr q.s d elelctron f<F3id f iq gi 5g' e€E ferlr' ile'E

t ^ka 1 I
Er = Zsolsinz ] - 7sin2 kal
fHa r moirentrrli t, -o, 

lattictconstant t ee $e*t g HRI iitrEt constant t ry3llcol < zr.

iffd conduction band f{it g* uo atom er *rs itac l/3 a 3r Femi $e*t t

117. Electronic contribution to the specific heat ofmetals at low temp€rature is-
(a) an exponential function oTT Q) a linear function of T
ici zero (d) none ofthese
uz :n+r.s'3 q.s i fris sar 6* ffi FaE s a
(a) t et fr expone'ntial6S6'
(c) frdd

Prper-ll (Phycio)

(d) t(i) = u?)ettD where z(l) = u(i + D, fr is lattice vector and I is an arbitrary

(a) io" O) kB (c) io, (d) f,h,

(a) ? o) €6 (c) + (d) ?

(b) Terfraa{rdtl 6F6
(d) tuf€'fi$Ftr
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119.

The absolute value of velocity of electrons corresponding to the point offurflexion in the
E-t diagram is -(a) minimunr (b) maximrmr (c) zero (d) not krr6wn
Electrons f arS e' nt{u'{u r-raiagrrn fu inflexion i fitg e xrigrr t
(a) @dtsH O) )rrfTa-JH (c) fF€ (d) fdr,rrBO#

In the orieinal BCS model of superconductivity the d€p€ndsce of Ts on isotope mass is -(a) Tc ( lvft (b) Tc o( M (c) T6 c IWra (d) Tc a MtD
Superconductivity i frfta BCS Ht:t6 * iotopernass Bl fc rre'fi;-sr t
(a) T6ocIrFr O) T6o<M (c) Tsclvfrn (d) T6cMrz
The maximurn radius of the bterstitial sphere that can just fit into the void between the
body centered atom ofbcc struchre is -
(a) rl(z1.lT)-rl O) r[(,fs1z)-rl

P,.Jtf#er iq + €q rysq *J? dlt-*]]- i Drra.s *tus void tuuaro
rlH'Ho(€,9

(a) r[(21,f\-rl
(c) '[€- 1]

(b) rl({t1z)-rl
(d) ,W-LI

Ifthe static dielec{ric constant ofNacl crystal is 5.6 and its optical refractive index is 1.5,
the ratio of its electric polarizability and its total polarizability is -
(a) 0.s O) 0.7 (c) 0.8 (d) 0.9
*qg NaCl crystal er nfug dielecuic constet 5.6 a ryl fw a opicd refreactiv indes
l.5 t feH * ehchic potarizability ,)f3 totoal porlarizabitity er ugrr.s t-arr :

(a) 0.5 (b) 0.7 (c) 0.8 (d) 0.e

Dsuteron has only one bound state with spin parity l', isospin 0 and electric qudrupole
moment 0.286 eftn'. These data suggest that the nuclear forces are having
(a) Only spin and isospin de,pendence
(b) No spin dependenco and no tensor components
(c) Spin dependence and no tensor components
(d) Spin depeirdence alongwith tensor components.
Deuteron fr sprn panty lt, isospin 0 ro€ fFdi5$ qudrupole mom€,nt 0.286 eftn2 arg
frige fe #)rs Hffi t I fyd 3s -f€r sdHrCEr ? fr ft _ffiaru r**)rr dlrsrn os
(a) free spin n+3 isospin u-drfrFJr

O) 6t spin rffl+dJr ry? ft f teNrsor oo'mponents
(c) spinuitrfr?rgr sr dH*D{r ir6 qil t€nsorcomponeirts r#
(d) t€nsor compon€nt Hfr3 spin u-gr+d3r

Which one of the following sets eorresponds to fundamental particles ?
(a) Proton, electron and neuton O) Proto& electron and p,roton
(c) Elechon, photon and neutino (d) Quark, electron and meson
}6 funi4rt fE€'ff,trJ't3 mulggl3 uEH"grrf'd'6 *6 urer A(a) h{3fit${'zs O) ,i:4, t*<.saaE:n
(c) frtsil{;, ei6Dr}f69kF (d) T_dD{rild, EBr{.6DBS{F"6
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l?/,. lnthe f daay process, the hansition 2+ + 3+,-is
(a) ittowei 5oO Uv Ferrni and Gammow'Teller selection rule
(bi allowod by Ferini and not by Gammow-Teller selection rule
i"i not allow6d by Fermi but aliowed by Gammow-Teller selection rule

tai not illowed b6tlr by Ferrni and Gammow-Teller selection rule
pfure6 Vfrfrrl{'fts, $l-d-dd 2+ -+ 3+ t
i"l Fenni h{3 camm;w-TellerS +€ ftqr'g}trd' F+drdg

O) Fernri te ftuH gtdtdt F+dr€ u-d Gammow-teller E,'{rd d&
(c) Gammow Teller'i-e faqH glr{'d' Fft{rilJ udFermi gttlt-+ a-&

(d) Fermi ry3 GammowTeller i'E ftqH iat 9{ro F+dr€ F&

125. The semi-ernpirical mass formula for the binding enerry of nucleus contains a surface

correction term. This terrr depends on the mass number A ofthe nucleus as

iul e-'o (b) AtB (c) Aa3 (d) {
lri"f"* 

"1i} 
t--rfi gdnt er Semi-cmprical mass Br(tl;5l lrt'qr6g3 fftq6 ue dtfe'A fu

rfg neucleus ? A mass 
.3 fiF Eff h{qrfu a

(a) At/3 O) Ar/3 (c) Eu3 (d) A

126. A-neutron passing througlr a detector is detected because of
(a) the ionization it Produces
O) the scintillation light it ptoduces
(c) the electron-hole pairs it produces

i;i ti; ;;;d"ty ttiiales pioduced in-a nuclear reaction in the detector modium

ffiffifu+-SuJ? neutons u3r 6-drrbr{r iF F6rET A fuTde
(a) ioni""tion ifuo93l'fu5ilde't
(b) scintillation r'fa'x i fuo 9$rrf€ Tre't
(c) elec'tron-hole i3 i fso$srJ'k ildE t
id f.n-f,d H'fo)tfH fu nuclearq-$ f*?r'€-d'6 $su'fu 3fra uo+g

l2?. The basic process underlying the nzutron pdecay is
(a) d 1u+e- +va O) d +u+e-
G) s:u*e-!v-e -(d) u +d+e- +v-e

iteuron Pdecay 6 D{'q'ea-J {kfdYr A

12& In the nuctear shell model the spin parity of lsil is given by(a)+ o)+ (c)i +
fg nrictear shetl H'grt d lsN S spin parity frS mS t

(a). d iu+e- +v-e
(c) s 1u+e- +v-e

l- 1+(a) ; (b) T
129. Weak nuclear forces act on

(a) bolh hadrons and l@onr

O) d )u+e-
(d) u + d* e- *fe

?- 3r(c) -- (d) -z2

O) hadrons onlY

(c) all particles (d)
anire ieffirya ts fuH 3 arofi *tF t
(a) rtrat* n3 leptons to 93
(c) s'eUt"qam$} (

all charged particles

frdc hadrons gl
xB a'e* & {t{gDr 93

b)
d)
o
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130. Which one of the following disintegration series of the heavy eleme,nts will give 20eBi 
as

a stable nucleus ?(a) Thorium series O) Neptunium series(c) Uraniumseries (d) Aciinium series
s'e ekmmtsf i6ftftprttf€ffifeqar* 20eBi f Rfvonuclerus t*o 'JtFdtdfr
(a) Thorium series(c) Uranium series

(b) Neptunium series(d) Actinium series

l3l. According quark model, the r(. meson is composed of the following quarks :

[1]*H i *#!:eson 3o, #9,"S 
=, 

,r*n a(d) 
sii

132. consider the following particles: the proton p, the neuton n, the neutral pion z0 and the
delta resonance A+. when ordered in terms of decreaslng life time the correct
arrangerne, rt is as follows :

(a). rro,n,p,A+ (b; p,!r,!!,oo (c) p,n,to,A+ (d) L+,n,r+,p
d firE uo+-rcba d ffi iB, pmtonp, neutron n, nr3 neutral pion r0 tJ delta
resonance A+ t I **s ffi urfal #g5 d.6 qH fu dS! 3i f*as' qH F& t ?

(a) r-o,n,p,A+ (b) p,n,A+,tto (c) p,n,ro,A+ (d) A+,n,n+,p
133. The binding energy per nucleon of helium nucleus is z Mev and that of dzuteron isI MeV. Thiir-

(a) helium nucleus is more stable O) deuter,on nucleus is more stable(c) both are less stable (d) both are equallv sable
Helium frffirarn i nucleon d 15S ge linohg gdfr' zrraev t Dr3 deuteron I MeVt rfus

(a) uud o)e

(a) ftt?t'€t Hfsg A
(c) itd:zsfueua

(a) p-stabilityeu'+b'
(c) p-stability ti'i 93

(a) 7.erc, zero, one utd zrro
(c) Ong zero, zero and one

Plpcr-tr (Phydcr)

(c) uS (d) sii

O) ff,trrrerHfrsa
(d) ieFAftaxfueua

O) p-stability tvr $3
(d) N=zt'{rid

O) One one, zero and one
(d) Z,ao, one, one and zero

2t

13. Nuclei which are F- emitt€rs lie -(a) below the line of p-stability O) on the line of p-stability
(c) above the line of p-stability (d) below the N=Z line
Nuclei i p- emitters t;< ftrJ d-da or, ne'firs dt d6

135. The nuclear reaction 4 rHr .- 
"Hea 

+ 2- po + 26MeV repres,ents
(a) firsion O) fission (c) Fdecay (d) 1-decay
fu nuclear g*frfrur 4 rlr ) 2He1 + 2- reo + z6nev edF _t*S a
(a) frrsion O) fission. (c) pdecay (d) ldecay

n6. {he-barygl pllber of, protgn" the le,pton number. of proton, the baryon number of
eroctrrorL me lepton number of electron are resoectivelv _
(") 7*ro, zero, one and zero O) ' Ore, oie, zero and one({ Qne zero, zero and one (d) Zero, on6, one and zero

-qad 
i baryon rfa, {iz i lepton xf;d, frea-{6 ? baryon ?ird, fr@6 ? tepton

iiro grrera ua
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137. Identifu the CORRECT statement for the following vectors i! = 3t + 2j andi = i + 2J.

(a) The vectors d ard t are linearly independent.

O) The vectors ii and D are linearly dependent.

(c) The vectors il and D are orthogonal.

(d) The vectors ii and D are normalized.
+{cd A = 3t + 2j ry3 d = 3t + 2i d g€ asd fr irsE ae:
(a) ?trrc d)rr3 d aqdq tq-d'3 airo us
(b) +€d db{3 i etidqtqd'3 us'*6 udr

(c) +r.ddh{36 ry'ffiua
(d) +{-d d4{3 d H t+i ua

13t. The number of independent componelrts of the symmetric tensor /11 with indices t, j =1,
2,3 is
(a)l Ol 3 (c)6 (d)e
FH:urfr a6-dd Ary rro f€dnn ii:r,2,3 i E*Td ur-d'fr ffi t:
(a) I O)3 (c)6 (d)e

139. f (x) is a symmetric periodic function of x i.e. f (x): f (-x). Then, in general, the Fourier
series of the fiuiction/(x/ will be of the form
(a) 

f @) =Z- Ja^cos(arn) 
+ b,tsin (nr<r))

o) f@)=ao+l- r(+codnlcr))(c) ylry = l- ,{oosin 
(zrct))

(d) 
f @) = ao* )- 1t".,n1ntt;ylJn=7

f (x),x s Fd HHSfr-Hq{'k 866 A u-derJ/ (t): f (-il,faa, xq'd6 gu fa, f (*)

6ffi S +SD'rd u-S e' * gr ttort
(a) fttl = l- ,to" 

cos(n&r) * D,,sin (nkr))

o) f (x) = ao+ l- ,(c" 
codn*r))

(c) 
16y = l- ,ta"srn 

(nrcr))

(d) 
f @) = ao+ l- ,{b" 

rin{nt t)
140. Two matrices A and B are said to be similar if B = F|AP for some invertible mahix P.

Which one of the following statements is NOT TRUE ?

(a) DetA=DetB (b) TraceofA:TraceofB
(c) A and B have smre eigen vectors. (d) A and B have same eigen values.

i-gr-d61xtt A Dd B $ i-*o-rx.s fq-d' t€, ur3 e = p'41l d p Hr-d& fsd $prfutttr gl|
s' t6 ftfu)fli k€' faus' dF6 F& a-& t t
(a) DetA=DetB O) Atfsd6= Btfuac'
(c) A)4BBexH.amtredrd (d) A)rrSBtstt'.ofuiouo
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141. Thevalueoftreintegml $ffA,"rtt 
"thecontourCislhermitcircle: |4-Z|=1,i,

(a) 2r.i O) 41d (c) rci (d) 0 . L
W {rye' dE, fiie fiire c ffi drs t: I z - zl = 1 A

(a) 2ni O) 4ni (c) ni (d) 0 
,

u2. rt f (x) = Il - ,tr"lrt 13r, 
,tr* ,t 

" 
Lupt".e transform ofl(x/ is

(a) sr e$ (b) s2 e 3' (c) s2 (d) ,-2 
"rs

taa f r,t = [l _ r';;',1_3, t a y 61 o]u]n su.rcs t :

(a) r'e* O) s2 e 3" (c) s'2 . (d) s-2 e-3s . 
'

143. If F = xt + yJ + zl,then its divergence is -
(a) t+J+E O) 3
(c) x+y+z (d) None ofthese
i*e F = xt+ yj + zft a 3r Fre' fesdtat :

(a) t+i+ft o) 3

(c) x+y+z (d) HfE€'ASrtr
ru. fi I:: P^@)dr = 2, then n is -(a) l. (b) q

(c) -l (d) Noneofthese
i -+lil*o l_'r'r"1r1ax -2, i nl
(a) I O)0
(c) -l (d) qf€il**?rfi

145. The Newton Raphson method is used to find the root of the equation xz - 2 = 0. If the
iterations are started from -1, the iterations will -
(a) Converge to -l O) Converge to f
(c) Convergeto-y'Z (O Not converge
ft-Ac6 ilrr6 ffi e, Vfi-a Flfr{dc x2 -z-- 0 e'LF6 trr€ d *J'n'€'4, }*d

ff-,i ilffi,*' " * %, .ue m{,rs-.du

(c) -'/Zerr,{'qdu (d) Fx'k_dr{de

146. The minimwr number of cards to be dealt from an arbitarily shuffled deck of 52 cards to
. guarantee that three cards are from the same suit is -(a)3 - (b)8 (c)9 (d)rz

sz s'F S *A ffi dr$ Es'd:c + lfc ftiB a.es til a.e s'fa fa ffrfirfus *J'm' Fafrfiisa.esrnr6fu€€'oa:
(a) 3 O) 8 (c) e (d) 12

147. ln a Binomial disbibutiorL if the mean is 9 and S.D. is f6, then values of z and p
respectively are -(a) 27,113 O) 8r,rl9 (c) 36,r/4 (d) l8,ll2
E'*b+rmr fts-dr6 fgs }*d fqH.6 sA hB s.o. G t =' 

n ar] p u qne'o fo ?
(a) 27,rt3 O) 81,l/9 (c) 36,rt4 (d) r8,rt2
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l4t. With z = x + iy, which of the following fimcfi.ol.sf (x,y) is NOT a (complex) anlyic
function of z ?

(a\ f (x,y) = (x+iy-8f (+lj+2ql $) f (x,y): (x+iyf|t x til3
(c) f (x,il =d4+2it!4)s G) f @,y): (I-x+iyl2+x+iy)6
z = x + iy sf6s, la fsfqt| f (xy)G6, fEE fu€' z e' (fr86) ffi am a-fr i t
(a) f (x,y) = (x+irqt(+j-r/+2i"yf $) f (x,y) = 7x+ty)7Q-x-iy)i
(c) 

"f 
(x,y) =(-f +ztry-S1t @) f (x,y): (I-x+iy)a (2+x+96

lrl9. The solution of the partial differential equation$u(r ,fi - fiu@,t) = 0 satisffi'ng

the boundary conditions u(4 t) = 0 : u(L, t) afr imnal conditions u(x, 0) = sin (gJ and

lru{x,Dlr=o= silr(f) is-

(a) 
""(T)"""(T) 

+fisiqff)co'(T)
o) zstn(T)c"s(T) - sia(T)cos(et)

(c) sin(f)cosffi +isi"ffi "i"(f)
(d) sin(f) cos (f) **','(eJsinffi
,f,x-u-d6 fitdgHd Hln-d-€ e, du il fiu@,t)-{,u@,t)=g fivrg6$ sffi
u(0, t1 = 0 = u(L,|nd ttrl5sdt?n Hffitdt

u(x,o) = stn (T) mftu@,D1,_o = sin ffi is -

(a) si"(e)"o"(f) +f i"(ff)'o"(lltJ

o) zsia (f) cos (f) - sia (,s) cos ffi
(c) sin(ll)cos ffi +lsinffi sin (f)
(d) sin(T)cos(f) +f sinffis,"(tllJ

150. Let n be a random variable uniformly disbibuted in the interval [0' 1] and V = -c ln(u)'
where c is a real oonstant. If Zis to be exponentially disEibuted in the interval [0' co]

with unit standard deviation, then the value ofc should be

(a) t^2 O) rtz (c) I (d) -l
tdd lr{Hfr? a d to,tl t midr6 fte H}{'6 gu f{s €f5}?{' e€ at3 r = --c ln(a) ffr'B c fr
)r{F6 Fsydt fi t r ks r$ 10, o1 e Dr+d'6 fu€ ffi rrsn'u fuera ro ut.-s vf,*
gu far €fa?r' a€ s. c e'8s Gar :
(a) tn2 O) rtz (c) I (d) -l
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