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1. Letx;=(1,2,-1),Xx,=(2,b,4)and x3 = (3, -2, ¢) form a set of orthogonal vectors under
the standard Euclidean inner product in R’ space, then values of b and ¢ are-
(A) -1, 1 B) 1,-1
(C) 5,1 (D) 3,0

el A gfaarfeas o qoft R® smarer & A1 &6 x; = (1, 2, -1), x, = (2, b, 4) T x5
= (3, -2, ¢) IR ARG AL T FHzad 910 &, Al b Ud ¢ & A 28—
@) -1,1 @ 1,-1
@ 5.1 () 3,0
2. A matrix B of size 3x3 has the eigen values 1, 3, -2. The matrix I has the eigen values
1, 1, 1. The three eigen values of the matrix D = 3 B’ +5B*-6B + 2l are-
(A) 4,40,10 (B) 4,40,6
(C) 4,110,10 (D) 4,110,6

fhefl 3X3 MHR & MY B & AT 1, 3, —2 & | 3MAE 1 & A=A 1, 1, 1 & |

Mg D=3B’+ 5B~ 6B + 21 & T AMITTAA 8—

(87) 4, 40, 10 @) 4, 40, 6

(|9) 4, 110, 10 () 4, 110, 6
3. Letzis a complex number then (iz) can be obtained from-

(A) Clockwise rotation by &

(B) Anticlockwise rotation by

(C) Clockwise rotation by (7/2)

(D) Anticlockwise rotation by (11/2)

Ife z T affas G € 1 (iz) T @Y S Al a—

(@) =S B gs @ e A ¢ golA |

@ o @ gE o R & Aud n goF |

(@) oS B g b fa=m H w2 gUiA A

@) oSl B gs @ fawn & ARG n/2 goiF |
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4.  Zero of the complex function f (z) = 37% — 5z + 2 are at-

2 _
A 1% (B) -6, 1
1.3
© 3,2 D) -1,3%
A Bl f(z) =32° - 52+ 2 & IS &—
2 .
@ 1.% @ -6,1
3
(@) 3.2 @ 1%
n %[Z-%] th
5. Coefficient of z in the expansion of € gives n - order-
(A) Bessel function (B) Hermite polynomial
(C) Laguerre function (D) Legendre function

X

ez[z_;) & R # 2" &1 o, ndl B BT B

@) 9 i (@) BHIET 9gue
([) <TOR Had @) foroi$l wer
6. Using separation of variable technique the solution u (x,y) of the partial differential
equation 3u, + 2u, =0, where u, :8_u u, = a_u and A, k are constants 1s-
ox ady

k x2— 3 k x3— 2
(A) Ae( ) (B) Ae( ?)

k Xy k xy
(C) Ae [2 3j (D) Ae [3 2]
TR faer= fafdr gy 31l WWW3uX+2uy=0,a%Tux:g—u;uy:g—u eI

X y

A, k ReRrid €, &1 8 &—
(@) A (@) A

) s @) R

[Physics (019)] Page 3 of 16



7. In finding root of the equation f(x) = x* — 4x — 9 by the bisection method, we choose the
interval [2, 3]. If x; is the first approximation to the root, then xj is-
(A) 2.5 (B) 2.75
(©) 2.625 (D) 2.25
fgamT fafy | IR f(x) = x° — 4x — 9 DI B BRA D o7 8H [2, 3] IR Bl
T B | I x, A & g v Afdmed 8 dix; &1 919 28—

@) 2.5 @) 2.5
(|) 2.625 () 2.25
8.  If the Poisson bracket {x, p} = -1 then the Poisson bracket {x2 +p, p} is-
(A) -2x (B) 2x
© 1 (D) -1
Ife @I BIS® {x, p} =-1 & AT NI BISH {X° +p, p} BT 99 8—
@) -2x @) 2x
&) 1 @ -1
9. Lagrangian of a particle of mass m and generalized coordinate q is given by
L= %qu — % q where A is a constant. The Hamiltonian is-
& i’ B) +mq’
2 . 2 .
1 ) >\4 2 1 -2 )\’ -2
C) —mq +— D) —mq" +—
©) ,ma”+54 (D) ,maT+-4

SMM m UG T fRena q arel Rl &7 &1 R L:%qu—%q ERSE]

A tH adaie B 1 e e &1 99 B—

1 1
3 —Aq’ q) —mq’
@) SM @ Smd
1
49 —mq°+-q° q) —mq’+=q°
(®) Smd"+-q (9 Jma"+24q
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10. For the Lagrangian L = %qu — % qq the cyclic coordinate (s) is (are)-

1.

12.

(A) q B) q

(C) both q and q (D) neither gnor q

S L:%qu—%qq & fre afba Rdsie i

) ¢ @ q
(@) g ud g (@ T qTeq
If the generating function has the form F = F (qy, px), then-
oF oF oF oF
A =—, = — B =, = —
A e q, R P P aq, R P
oF oF oF oF
C = —), = - D = -, = -
© » q, R P B P q, & P

Ife o ®eld &I W4 F = F (gk, pk), &, dI—

O =gy R R
@) po=g Q=g @ po=ge Q=g
Relation between Lagrangian and Poisson Brackets is-

@ [F.El={F.E} ®) |F.F]=—F.F}

© YHEJRFl=s, ® [F.E]={F.E}
RIRNTIE U WRIT hISsdh] § HaeT 8—

@ [F.Fl={r.F} @ [F.F]=-{r B}

@ YE.EfR.E)=4, @ [R.E]={5.F}

k=1
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13.

14.

15.

16.

Which force cannot be treated under the quantum field theory?

(A) Weak force (B) Pseudo force
(C) Strong force (D) Electromagnetic force
foa 9o @1 e Jarved fhes EFT @ d8a T8l &1 o Fddl &7
(1) e g1 @) ©eH 9
(@) g 9o (@) fogd gmeod 9o
Result of the expression A (E X 6) where A, B and C are vectors is a-
(A) Pseudo scalar (B) Pseudo vector
(C) Scalar (D) Vector
aror Ae(BxC) &1 A, et A, B wd C @Re ¥, BT ¥ va-
(@) B few @ v AR
() et (3) =i
Relation between the scalar and vector Lienard -Wiechert potentials is-
(A) AGJ)=M B) V(it)="5A1)
¢? (rc-1,v) c
© AF1)=5V(EY) ® V()= AR
c c (rc -T, v)
aifeer g Afeer fogre—fawe fawal  ddg 2—
@ A=A @ VE)=LARY
¢? (rc- T, V) c
@ Al0-L V(g @ V- AL)
c c (rc -T, v)

What is FALSE regarding radiation from electric and magnetic dipoles?
(A) For both cases power radiated is equal

(B) Radiated power varies as (moment)*

(C) Angular distribution of intensity is identical

o 1
(D) Intensity in both cases vary as —
r

fae[a vd grraid fggdl | faferor & devd # @r ora 87
(@) =i Refoar # fafeRa wifdq 9= 8t €

(@) fafeRa wf @mEsl) < gqerd &

() erdT BT BN fIdROT FHE BT ®

@ <t R # daar - & aged ¥
r

2|
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17. A uniform magnetic field By is applied along the z-direction. Components of the
equivalent vector potential are-

(A) A,=0,A,=xBg, A, =0 (B) A,=-yBp, Ay=0,A,=0

y

© A =—IB . A =B, A =0 (D) Allof these
X 2 0 2 0 Z

A GBI &3 By Bl z- M F AT A € | oI AW g & g -

@) Ac=0,A,=xBp, A, =0 @ Ac=-yBop, Ay=0,A,=0

@) A =—%BO,Ay=§BO,AZ=O (F) SR A

X

18. Identify the FALSE statement: For an electromagnetic wave travelling in vacuum-
(A) B is perpendicular to E
(B) B and E are always out of phase

(C) The direction of motion is given by E X B
(D) has Ej=cB,

TAd A UG | Fafq # rfaeiiel f[9g[a g o’ & folg—
(@) B, E @ ofgaq 81T ©
@ B ud E = ool oen § 8 8
(@) v @& fdem E x B ¥ TwiE 9 @
() Ey=cB,grma
19. Light is going from glass to air. If refractive index of glass is 1.5 then the critical angle is-
(A) 41.8° (B) 33.7°
(C) 56.3° (D) 48.2°

TR B ¥ T § Yok BT 2| AT HiF BT Uacid 1.5 8 Al HI~dd BV BT A
3

(@) 41.8° @ 33.7°

(@) 56.3° (@) 48.2°

[Physics (019)] Page 7 of 16



20. In the conventional notation of physical quantities, the Clausius - Mossotti relation is-

(A) P=¢,xE (B) PzNo{E+LJ
3¢,
(C) K=1+x (D) a:w
N(K +2)
Hifcre IRRN & vaferd dadl H Falifor —HfSiic! dae g—
@) P=g, xE @) P:m{hiJ
3¢,
(Q:[) K=1+x (a') o= w
N(K +2)

21. Which device exhibits technological application of electrostatics?
(A) Xeroxing (B) Field lenses in oscilloscopes
(C) Particle precipitators (D) All of these
S A I faga Wfaar & d@&a! IgIART B g9 27?

@1 SRIfdET @) oNRTaR®T H &85 o
() PO TP (@) SWRaad a4

22. According to the Wien’s law, uy.d; in the black body radiation is given by-
(A) AT = Constant (B) %.e%.dx
(©) 87&:0 — dir (D) 8nle m

N e KT A
I & AR BT fafeser § uy.d, &1 ead fear smar 28—
(@) AT = Frrdra @ 2t
A
A kT A
23. Boltzmann definition of entropy is-
(A) S=kinQ (B) ds=$
U-F H-G
C) S=—— D) S=———
©) T (D) T
T BT SIecorA N & GR9TET B
@) S=knQ (@) ds=$
U-F H-G
dq) S=— I S=——
@ 5= @) s=r
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24. A thermodynamic system has total N particles and € energy. Let n; particles, out of N, are

distributed in g; states under different conditions. The possible number of ways,  under
these conditions are listed in group A of the table given below. Each way leads to a

distribution function given in group B of the table. Here o, A are constants and § = (%{T)

Group A Group B
P ni 1 1
_ 8i fg) =
Q—N'H ni! (8) ea+l3£_1
Q _ (gi +n; — 1)! 2 _ 1
0= H n, !(g, —1)! fle) e’ +1
R _ g ! 3 f(e)=Ae 41
L )=
Identify the correct match of Q and f (g)-
A) P,3)Q,2)R, 1) B) (P2)Q,3) R, D)
© P,3)Q, 1R, 2) D) P, 1D (Q,3)R,2)

UHh SHHENAHI FH § N & Ud € ol 2| A1 fb N § 3 n; &7 g; Iraermaif #
fafer=1 Rerferdl & srgaR faaRa fey g €1 A= Refaal & dgq dwifad el @t
=T Q 9 & T8 a9 S U o H Grodg fBY M 7| URkS RIBT P [IART Hel
ﬁ%&ﬁwéﬁmzﬁwaﬁ%mwélaﬁaAﬁaﬂtﬁ%HwBz(%(T)

ESIN 4
P .ni 1 1
QzN!]’iIi‘—i! f(e)= T
Q _ (gi +n; _1)! 2 _ 1
Q_I:[ ni!(gi_1)! f(8)_6“68+1
R _ g ! 3 ()= Ae
=TT o o)
Q TG f () BT GHfeTd I Ug=TI—
@) ®,3)Q2)R, 1 @ P2HQ3IHRD
@) (P,3)(Q DR,2) & P, DQIHR,2)
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25.

26.

27.

At the time of baking if we come in contact with steam of a punctured chapati then
burning is more in comparison to touching the chapati directly. Which quantity of the
steam is responsible for this?

(A) Specific heat (B) Temperature

(C) Entropy (D) Latent heat

Ut gU AUT bl AL G B Il § AUl B 99 F FHSD H AT R SI1&T STl
B B | 919 @ HiF A IR 39D fory IRERY 27

(a) fafdre o @ dm

(@) T (%) T o

The signal which acts to demultiplex the address and data bus in 8085 microprocessor is-
(A) ALE (B) INTR

(C) MEMW (D) IOPR

g Hhd ST fb 8085 ATSHIUIER ¥ UAT UG 3Mdhel 99 HI JaRIf2d HRdl &, 98 8—
(@) vudsg @) g uA <1 e

@) uwguH sed (®) oms 3N AR

In the table given below three regions of the output characteristic of a transistor are listed
in Group A. Various biasing conditions of the two junctions of a transistor are given in

Group B.
Group A Group B
P Active region 1 | Input-Forward; Output-small Reverse or Forward
Q Cut-off region 2 | Input-Reverse; Output-Reverse
R Saturation region 3 | Input-Forward; Output-Reverse

The correct match of region in the output characteristic and its biasing condition is given

by the pairs-
A) ®,3)Q.2)R, 1D B) P,2)(Q,3) R, 1)
© *®,3)Q 1DR,2) D) P, D (Q,3)R,2)

I Qg <Td H R givieR @ fria @mefres & 9 &3l @ gu er | gfuds
frar a7 7| giftRer o <1 dftrl W fafr=r aifeeiia oraRemett &1 qu 9 # feam wan
g | ot el & el vd rfieia srawensii ol gafoeld & dTel I o

a9 3 a9 9
P NIERIGE] 1 | foef—err, fAvfa—ared s1r sferaT U
Q B a7 2 | Faeh—uea, fAefa—smr
R A & 3 | FFroei—sr, Fria—uea
@) P,3)(Q2R,1D @ ®2)@Q.3)R, 1)
& P,3)(Q DR,2) @ @P.DQ3)R,2
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28.

29.

30.

31.

Role of preamplifier in energy dispersive spectroscopy is-

(A) Wave shaping (B) Signal amplification
(C) Improve statistics (D) Impedance matching
Sl AR Wl § qd—uqeles &1 T &—

(&) T TE @ w&T g

(@) WiRFd I~ (@) ufcEmr gAe

The Boolean expression A(B +B C) is equivalent to-

) AlB+C) ®) A[B+C)

(C) A (B+C) (D) A(B+0C)

g =@ivi A(B+BC) & qou 3

@) A(B+C) @ AB+C)

@) A (B+C) @ A(B+0C)

d d . .
The operator | — — x || — + x |is equivalent to-
dx dx

dx X

d2 2 ? 2
@ (-] W (£t
() (%—X—X—X2+1j (@) ((;‘—;—zd%—sz
If the product of two hermitian operators A, B is skew hermitian then-
(A) A=B" B) A'=B"
©) |A B]=0 D) 1A, B}=0
Ife <1 eiRRM GeRAT A, B &1 quHhd Aad R 2, -
(@) A=B* @ A'=B*
@) |[A, Bl]=0 @ f{A B}=0
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32. Intrinsic angular momentum attributed to a Dirac particle is-

A B) 0.+
€ 0 (D) &
[$_Th U1 DI 3MME A2 DI AT B A & —
@ 2 @ o0+
@) o ) &

33. For a simple harmonic oscillator value of <(n + 2)‘iz‘n> if m=w=7%=1 is proportional to

which of the following -

(A) 0 B) (n+2)

(€) Vn+1-vn+2 (D) Vn-vn+l

el dadt dew B R AR m=o=h=1 2@ ((+2)|°|n) @ A P A
e AT 2°?

() o @ (n+2)

@) “n+l-vn+2 (@) n-Vn+l

34. 1In spherical coordinate system T =(r,0,¢), the Dirac delta function 8(f1 - fz)is -

(A) 5(f1 Y )5(91 -6, )5(@1_(P2)

1
B Lol Bt ~con0 00,0
L

—8(r 10 )6(00591 —cos0,)5(¢; —¢,)
ri=1|

1
2 6(1"1_1"2)6(91 _92)5(@1 —(Pz)
;" cos0,

Mfera fAder & 1=(r,0,9) ¥ % See1 o 8(f —1,) &7 A1 &—
(37) 8(1’1 - )5(91 _92)5(@1_([’2)

(©)

(D)

1

@) —28(r1—r2 )6(00501 —c0s0, )3(p, —9,)

I
(9) —é‘)(rl—r2 )6(00501 —c0s0, )3(p, — 9, )

ri=1|

1

(<) 5 8(1’1_1’2 )5(91 —0,)5(¢; —95)

1, cos0,
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35.

36.

37.

38.

In the time independent perturbation theory of a non-degenerate system the first order

correction in energy due to perturbation V is given by the formula-

@A) (VE-arl=0 ®) (woViwl)

© (2 v))

ST I I g # My e & fog Sg7 Ve SR Sl | yeM dife
& e BT T B

@ (ve—atk =0 @ (eve)

@ (¥ )

A material is when cooled below certain temperature, expels any small applied magnetic

v

v

v

w)) ®) (2

v

Vi) @ (¥

\Y%

field on the material. What is the nature of the solid in the cooled state -
(A) Paramagnet (B) Diamagnet
(C) Ferromagnet (D) Anti-ferromagnet

U ucref @ MREd a9 A e 8vel B R 99 WR ARG AU DY &F Bl
FSpTIRYT PRl € | el rgver § ugrel &l Ushld T 87

@) S @) R

(@) drEgEd™ (@) Ul—dregEa™

The longest wavelength X-ray that can undergo Bragg diffraction in a crystal for having

peaks corresponding to the family of planes of spacing d is-

a) 9, ®) 9,

) d (D) 2d

ol fheee H Rerd d fARTeT & el & Fqg & |Id 371 bl 9 fdacd d T &_
@ forg amaedd X-faxol &1 fferead TR Q8H & A1 BNT—

@ 9 @ 4

&) d () 24

The De Haas-von Alphen effect is applied to measure which of the following -
(A) Fermi surface (B) Hall coefficient

(C) Phonon dispersion (D) Electrical conductivity
e o O {9 A | ) 819 a9 JATehe U9Td Ugad BIdT 87

@) i g @ et o

() ®FEM IfHART (@) gelFIDhe dTeldhdl
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39.

40.

41.

42.

The flux through a superconducting ring is quantized in integral multiples of 275h% . So

the quantum of flux in BCS superconductors is -

(a) 2ty ®) T

© mhe/ ®

forsll arferareral dorg H arfdarg 27Th% & i oS H aicigd 2 o i
Sfferemete! # SIf¥are P1 FaoeH g

@) 2/ @ mhes

(@) mhe/ @

Zeeman splitting is usually measured in-

(A) Hertz (B) Siemens

(C) Lorentz number (D) Reynold number
R faures A AT STTar 8—

(@) &9 A (@) Rrfa

() TR G H @) dlce A= H
Spectral term of a state with L=2,S=1and J=2 is

(A) °D, (B) "Dy

© 'R (D) °D,

L=2,S=1 T J=2 arell ra=en &1 goff ug 2—

@) ‘D, @ °Dyj

@) 'P (@ °D,

Role of Brewster windows in He-Ne laser is -

(A) the population inversion (B) to stimulate transition
(C) to enhance power (D) to polarize light
He — Ne oloR H SR AT & AHT & —

@) SEET Ui B @) AHAT IGIOH HRAT
(@) wfdd gg1 (&) wobTe gfdd Bl
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43.

44.

45.

46.

47.

Moment of inertia of Co is 1.46 x 10*° kg - m*. Angular velocity in the lowest rotational
level in rad/s is -

(A) 1.02x 10’ (B) 1.02x10"

(C) 1.02x10" (D) 1.02x 10"

Co &1 Sied@ — Ml 1.46 x 107 fm—A° 2| a9 goff W= § Sty a7 &1 94
g ufar Awvs 7 2 |

@) 1.02x 10 @) 1.02x10"

&) 1.02x 10" @) 1.02x10"

A photon strikes an electron of mass m that is initially at rest, creating an electron —
positron pair. The photon is destroyed and the positron and two electrons move off at
equal speeds along the initial direction of the photon. The energy of the photon was-

(A) 4mc’ (B) 3 mc’

<) 2 mc’ (D) mc’

R/ sravem # R m S & TS Foldg@ W THIAT BY TS BICH,
SAFEF—UINIG Il BT FHI0T BRAT & | BICH I 81 ST & AR YIfSHE Tor &l
golde i BIeH & YRS 39m § 999 a1 |9 f¥cd S € | Bie @) Soff ofi—

31 4 mc? @) 3 mc

(&) 2 mc? (@) mc?

If the total energy of a particle of mas m is equal to twice its rest energy, then the
magnitude of the particle’s relativistic momentum-

(A) (mc/2) (B) +2mc
(©) 3me (D) me
SHME m dTel fBAT BT B e ol I [RMEERRN § Holl & SN &, A T &

ATUf&rh G BT A 2—

@) (mc/2) @) ~2me

&) 3 me (]) mc

The isotope 6C11 decays in to 5 B'!. The emitted particle in the decay process is -
(A) proton (B) positron

(C) neutron (D) electon

Frentrs (C!' @1 (B! # eg g1 2| e ufshar # Safsid wor 2

(a7) wrerT (@ wfgE

(%) g () wer

The energy spectrum of a radioactive source emitting beta radiation is -

(A) discrete

(B) continuous from zero to infinity

(C) continuous from zero to a cutoff energy

(D) partly continuous and partly discrete

dreT fafeRor STiia o arel SAert | &1 9uif ug gr -

(@n) fafqaa @) T W AT ddb Fad

() I A AdH Holl adb qad (]) o1 Had ud onifre fafded
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48. A radioactive source is given to a student to find out the half-life. Which of the following
method should be used by the student?

(A) The half-life cannot be measured because the initial concentration of the source is
not given.

(B) Put the source in front of a suitable detector and count the number of photons in one
hour.

(C) Measure mass of the source at different times with a balance having a least count of
1 mg. Plot these values on a curve and fit it with an exponential decay law.

(D) Put the source in front of a suitable detector and count the number of photons in
definite time interval. Repeat this experiment at different times and note how the
count changes.

II—3MY S B & oy Uep STl A1 U B &1 f&an 1 & | 7991 | | il

fAfer &1 START B BT HRAT AMRY |

(@) e HId B RS AET ST T8 € | 37T AT—3MMY TE ST PR Fehdl © |

(@) |G BT SUYF FGAD D AN DB U TS H HIeH b A& {9 7 |

(@) 1 fAfeum™ sreuadis arell oRIS] | AId & sogAM fAf= 993l o) 99d & | 39
A4 ¥ i 9% W TREdiaT &g e gaisrd aRd 2|

(B) I B SUYHR FGID d AW GBI FREd FHATRIS H BISH I W7 1
B T | TANT DI fAR= 999 IR IIERT S ST H gRddad &I Al $-d B |

49. Which of the following decay scheme is allowed in gamma — decay -

(A) 3" o1 (B) 2" 51~
C) 2" -1t (D) 2 >1
THI-&1T § Bl &y fer orgAd © —
@) 3" =1 @ 2" =1
@ 2" =17 @ 2 —>1
50. Which interaction is related to the ZO, W intermediate bosons?
(A) Electromagnetic (B) Gravitational
(C) Strong (D) Weak
IR e fopar 20, W HeRer 99 W Gefd 87
(o7) faga—gmera @ ToE
(@) (z) T
I REEE|
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