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State Eligibility Test - 2018
(Final Answer Key)

Physical Sciences

Q1:

%

— = 7

= )
Solving the differential equation 4t “ with the initial condition y(0) = 1, using fourth order Runge-Kutta
method fromt = 0 to t = 0.4 taking h = 0.1, the value of y(0.2) will be

dy: 7
37deholed HHIHRIOT dt t+) & gqY Aol & Gepeer A g@rTt = 0 @t = 0.4 & (h = 0.1), YRR o

y(0) = 1 ofef 9X y(0.2) T AT gHT

.5836

.5836

.3997

.3997

.2428

.2428

D

.1103

1
1
1
1
1
1
1
1

.1103

Answer Key: C




Q2:

Z
fc (z2-3z+2) dz ;

The value of Cauchy’s integral , Where cis a circle |z-2] = 2 is

z
fc (22—3z+2)dz =

Fardl HHATRE T Hlel m”cwa§r|z-2|=5%,3’|7rr

4 TTj

4 TTj

2 Wi

2 Wi

zero (0)

zero (0)

D

2 Tlje

2 Tje

Answer Key: A

Q3: The Lagrange’s equation of motion for a bob of simple pendulum of mass 'm' is
Ueh TTATST Slcte] & oIcehe] &l ATAT 'm' §, dl e & & HiTar THIH0T JTReo &l T GHIHIT §7?
8+ cos8=0
A -
6+ cos6=0
: l sinf
B |6+ —— =0

g




6 + =0
g
mglsin@ =0
C
mglsin@ =0
9~+gsin€ -0
D 2D
): +,gsm -0

Answer Key: D

Q4:

If the Lagrangian is unchanged by a translation in space, it leads to

ITE Tk IeaReNT GHAUT # afagsT 3aRafdd ®ar & ar I8 Ay Peherar &,

Conservation of conjugate linear momentum

TYIHAT TG T AT 37&RAT

Conservation of angular momentum
® | rofrer e 1 smar

Absence of cyclic coordinates in the direction of translation
© [ cisparor & e 3 v wEET A Ry
5 Conservation of parity

ATEIAT T 3787dT

Answer Key: A




Q5: A bead of mass m slides along a straight frictionless rigid wire rotating in a horizontal plane with a constant
angular speed @. The axis of rotation is perpendicular to the wire and passing through one end of the wire. If r is
the distance of the mass from the axis of rotation and V is its speed, then the magnitude of corioli’s force is,

&IfST TAE T Teh B Y dhes AR T HIONT 39T @ & GAD gV G907 IARA 3 AR H m GeTHATA T Ueh Hefehl GOTeT hegs
gl W HFawT § Toae g 1 Rl 7 §1 aR & goiear & a7 &ifast T & oad § aur A ar 7 391 V & f&es W@y,

FIT3NST of ST AT BI9T-
M®YV
A
M®YV
2MW YV
B
2MW YV
M W2y
C
M w2y
Zero
D
AT
Answer Key: B

Q6 : T iy R y
The Hamiltonian corresponding to Lagrangian L=ax®+ b}' kx) is

et L= a7 + DY — KXY o oy afreeifomm 8,




2 2
Px Py
——f == b lex
4da 4b y
A 2 2
Px Py
——f == b lex
4da 4b y
2 2
2+ 2 kxy
4da 4p
B 2 2
24+ 2 _kxy
4da 4p
2 2
Px Dy
=4 =4 2kx
2a 2b Y
c 2 2
Px Dy
=4 =4 2kx
2a 2b Y
2 2
2+ 2 2kxy
2a 2b
D 2 2
P2 4 B 2kxy
2a 2b
Answer Key: A

Q7 : A Voltage 36 TV is applied on an air parallel plate capacitor having 1mm separation between plates. The electric
flux density will be




Teh AT 97 arg a1, {5 ool o & & gl 1 mm §, &1 3671V 437 @Ry 3TaRIe foham 7 & o faegd Jare (Forerd)
Holcd gIaM,

36 T HC/m?2

36 T HC/m?

36 T x 103 V/m

36 T x 103 V/m

1 HC/ m?2

1 HC/ m?2

9 kV/m

D
9 kV/m

Answer Key: C

Q8: A closed circuit with two circular arcs of radii a and b carry a current i. The magnetic field at central point p is
/"<_\\
AN
7 / X
/ b \
' /




U Jog IRIY F &Y FArHR A9 §, T st a dur b #1156 aRuy F uny i yarfRd & W@ ¥ a 58% Few p W gEahT 8 F

A g1,

)
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a b

1
a

Kol
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a b

1
a

Hol

)
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(=t
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Lol
41
Lol
41

1
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1
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Uot (1 1
- a 2
1

b
kol (1, 1)
4 a 2b

Answer Key: B

Q9 : - —_— = . _U'OQ

A V.A=

2
For a vector potential amr Where Q is a constant of appropriate dimension. The

corresponding scalar potential 0 ( e t) that makesA and 2 Lorentz invariant is
. V.4 = ko2
e afer Rva Ad e smeRarg 4mr? S Q EHRI RwsiieT RERis ¥ el 3R

forg D (70 1) 4 A o © 3 omiesr 3raRadsiar s & 2

1 Qt?

dmE, 7T

1 Qt?

4mE, T

1 Qt

4me, r3

1 Qt

4me, r3




1 Qt

AmeE, 12

1 Qt

AmeE, 12

O G
4mE, 12

- 2

4meE, 12

Answer Key: C

Q10 : The state of polarization when x and y components of the electric fields are given by equations
. T . T
E.=E, Sin ( kz-wt + 3—) ; Ey = E, Sin ( kz-wt - = )
is
I x T y Tl faegd &1 & 3raga § A geietor 1 raedr it FHtenor

- n i n
E=E, Sin (kz-wt +-) ; E, = E, Sin (kz-wt-—) ¥ T 2 &,

elliptically polarized

IR ¢fdehvoT

right circularly polarized

aﬁﬂrrm?h'ac%aﬁww

left circularly polarized

amagn'azg?ﬂmw




unpolarized

° KIGEIETS

S [

Answer Key: C

Q11 : If the static dielectric constant of NaCl crystal is 5.6 and its optical refraction index is 1.5, what will be the ratio
of its electric polarizability and its total polarizability ?

Ife NaCl e a1 Reufds srsdfdes i 5.6 § aur gl sracdeis 1.5 § dF 38 [Hegdir yaieor aur d#qot

] a;r ol m
0.3
A
0.3
0.2
B
0.2
0.65
C
0.65
0.5
D
0.5
Answer Key: D

Q12: ¢y b1 =i 1 the value of [x3, p] is
afe [x, p] = i I, @[3, p] #r A 8,

A 2ihX2




2 il x2
3 iﬁ X2
B
3 il x2
C
D
o iy
Answer Key: B

Q13 : The ratio of the energy of the first excited state E:, to that of the ground state E, of a particle in a three
dimensional box of sides L, L and L/2 is

L, L &7 L/2 $S3 aTet Ueh AT 9o & 3feed 8 o1 i 9uUH 3Afoid 31aem E1, T WA 3/a®AT Eo T ST &l
3FeTel Bram

4.0

4.0

2.0

2.0

1.5

1.5

1.3
D

1.3

Answer Key: C




Q14 :

259 25D
The energy eigenvalues of a particle of mass m in a potential are: V(x) =% mwx bx are :

frsg V(X) = % m w?x* — bx F m GIATT aTel HUT & oAl AT AT grel,

P TS
A
En=(n+ ) ho— 2
En:(n+§)hw
) E,.,:(n+§)hw
En=(n+3) ho+ —
C En=(n+3) ho+ —
= (4 D) ho- 22
e (o Y ho- 2

Answer Key: A




Q15 : which of the following relation is correct for Pauli spin matrices ?
a3l & THOT AT ¥ FEY Hoe §,

0; 0j+0;0; =0
A

0; 0j+0;0; =0

O; O'j+ O'j O; = 611
B

O; O'j+ O'j O; = 611

0; 0j4 0 0; = 20;
C

g; O'j.|. O'j Og; = 20',:

g; O'j+ O'j O; = ZO'ij
D

g; O'j+ O'j O; = ZO'ij
Answer Key: A

Q16 : Student A has a probability Pa = 1/2 of solving a problem. Student B has Ps =3/4 of solving the same problem.
The probability that at least one of them solves it separately is

OTF A I TR I Gl it ol WAl Pa = 1/2 § TUT BTF B I TRl Pe=3/4 §| HH ¥ H# Tl 8 Teh O Rkl §Uh &9
T 30 & I I wiferar gt

A (10/8




10/8

7/8
B

7/8

5/8
C

5/8

3/8
D

3/8

Answer Key: B

-
J

Q17 : -7
In an isothermal condition, the pressure p for a gas varies with volume V according to PX V2 The bulk
modules B is proportional to
el 3 FT g1 p 3T ITST V F TY UF FAATNT 39€T F qRafdd ¥ wr ¥ g Frgaa P X V72| ¥ gy aRadmT &
SR AT JeITEUT 0TIk fhdeh FHTUT glam?

%

A -3

V-2
=5
V2
® =S
V2
=7
V2
‘[ =z
V2




Answer Key: C

Q18 :
Simplify the following function using Bollean-algebra and find the right answerF = “4("4'3)'B(A°B)
IO TeotsTT s FERIAT § i1 f&d I FoTel ST HLRIOT AT IaTT?
F = A(A.B).B(4.B)
AB+ 4 B
A —
AB+ 4 B
AB+AB
B ——
AB+AB
A+B
C =
A+B
AB+B
D ——
AB+B
Answer Key: B




Q19 : The solution of one dimensional heat flow partial differential equation
6_V_ C2 a%v
at = 8x?
where c is diffusivity, is
T TAHT 35AT yaTg & 37T dcheled THRIOT

v _ 2 a*v
at dx*
STel ¢ Bwgfafad §, &1 &l &t
A V = Ci1e Pt [C2 cos px + C3 sin px]
V = Cie°Pt[C2 cos px + Cs sin px]
5 V = Ci1e %t [C2 cos px - C3 sin px]
V = Ci1e %t [C2 cos px - C3 sin px]
c V = C1 €2 [C2 cos px - C3 sin px]
V = Ci1 2 [C2 cos px - C3 sin px]
5 V = C1 €°P?t [C2 cos px + Cz sin px]
V = C1 €°P2t [C2 cos px + Cz sin px]
Answer Key: D




Q20 : Match the list I and II

List | List I
1| Aji Bim p | Rankofthe tensor=2
2 Aijk Bij q Eaijdxi de, i =j
3 | ds?=dx%*+dy*+dz? | r | Rankofthe tensor=4
- 6ij S Cijklm
T 1 AR g 11 &1 el &l
List | List I
1| Aji Bim p | Rankofthe tensor=2
2 Aijk Bij q Eaijdxi de, i =j
3 | ds?=dx%*+dy*+dz? | r | Rankofthe tensor=4
- 6ij S Cijklm
A 1-p, 2-s, 3-q, 4-r
1-p, 2-s, 3-q, 4-r
B 1-r, 2-s, 3-q, 4-p
1-r, 2-s, 3-q, 4-p
c 1-q, 2-p, 3-r, 4-s
1-q, 2-p, 3-r, 4-s
b 1-r, 2-p, 3-s, 4-q
1-r, 2-p, 3-s, 4-q

Answer Key: B



Q21: Consider the transformation Q =& g2p; P = ﬁqb, where @, )8, a, b are real parameters. For what values of a and

b this would be a canonical transformation?

Q=Qqp; P = Bqv siei @, B, a, b avcafas reret &, &1 Saitfeiael S=aR0T 81 & T a a7 b & HeT FT g1

=¥ 1
a—;g'b—l—i-ﬁ
A
-1 1
a—E’b—1+E
ekl ey ds
g P
B 1 1
T
1 1
a—l_aﬁ'b—ﬁ
C
1 1
a—l_aﬁ'b—ﬁ
i | il
a—1+g'b——£
D 1 1
a—1+g'b——£
Answer Key: D




Q22 : A heavy symmetrical top is rotating about its own axis of symmetry (z-axis). If I1, I> and I3 are the principal
moments of inertia along X,y,z axes respectively, then

Teh R FATANT oIeg 39T z axis I IREOTT Y 6T &1 Ffe 11,12 7T I3 3R HET STscd YT X, y 7 z g & ey = €,
ar e & =i ar @@ gem?

L=I3 11 I,
A

L=I3 11 # I,

Li=I;, I1 # I,
B

Li=I;, I1 # I,
c Ii=I, I1 ¥ I3

Ii=I, I1 ¥ I3
b LFLFI3

L FLFI3
Answer Key: C

Q23: (Land )
If an atom is in 3D3 state, the angle between its orbital and spin angular momentum vectors is
aTf g AT 3D; Tz F & A 30 3R e R & oy wdise (L VES) o e g vor g,
cos *(2/3)
A
cos *(2/3)
cos ** (1/4/3)
B
cos ** (1/v/3)




cos ** (v/3/2)

C
cos ** (v/3/2)
cos™(1/2)
D
cos™(1/2)

Answer Key: B

Q24 : The Klein-Gorden equation for a free particle is

T FFd HUT & [T FolgeT-olSsT FHRT §,

I 1 82 m3c?]
Vi+o—+ =]
L c? gt? h2 1/)
A 2 2
I 1 82 m3c?]
Vi+o—+ =]
L c? gt? h2 1/)
2 2 .27
L ]| 1
c2? at2 2 dll)— 0
B
2 2 .27
z_ia__mc =
c? at? A2 l‘b
. 2 2 27
2 ia _ m'c i
.V +c26t2 h2-¢_0
C — - -
2, 19 m' L.
.V +c26t2 hz_w_o
- 2 2.2
2 140 m*c
D — =
.V c? 9t2 hZ2 1/)




1 8° mZc?
Vi-——+ ] =
[ c? at? h2 ‘(/) 0

Answer Key: B

Q25 : The partition function for N spins in a chain, modeled using one dimensional Ising model
N-1
H =— T
J Xy S N+1ywhere sy = + 11is
Wﬁ?ﬂwagﬁwzﬂfgaasrmm@
__yyN-1
H = ]Zn=1 Sn-Sn+1 SEI Sy = + 1 R mrar ar, N Rua & 397 & oy Fsnfaa wele &1 AT g19m,

N
z= TI stz grwad
n=i
A
N 7 e—SNBH
z= TI ZSV: N
n=i
N n —BH
z= II Z
n_l S‘\l—+1
B
N n —BH
z= FI Z *T
n_l S‘\l—+1
N 7 —BH
c L= ]'_‘[ ZS\,_+1
n=1




N

. n —BH
z= I st=i1e
n=1

N

—SnBH
z= ]I € =7

N .
R
n=1 S.‘V=+1

SnBH
KT

Answer Key: C

Q26 : Fill factor of a solar is best explained as

TRt Aok Tl &7 “ihel thaeX" T 37TOT hdl GHST ST TohdT &7

The ratio of light exposed cell area and total cell area
A YhTRI JTeBTied Jel &Tthel 3R Aol T T &TTthel I IefaTd
The solar cell out power per meter squared area
® | arfer (@ ter ) fe o e
the ratio of peak output power and the product of open circuit voltage with short circuit current
¢ Iad# e AT TUT Gol TRUY 487 7 sig IRYY URT & IUTAhe &I 3T
The ratio of available power and peak power
P | soeretr arfr o ot et @ 3Tl
Answer Key: C




Q27 : The Fermi energy of a metal is 1.4 eV, then the Fermi temperature of the metal is approximately

e fondly e 1 At JoiT 1.4 eV 81 @, 3Heh BT ATIAT T ofaTsaT Hiel gIa,

1.6 x 10% K

1.6 x 10% K

3.3x 103K

3.3x 103K

2.4 x10%K

2.4x10%K

1.6 x 106 K

D
1.6 x 106 K

Answer Key: A

Q28 : Match the reactions on the left with the associated interactions on the right.
Q)| ==pr+y, (a) | Strong
(2) °-> y+y (b) | Electromagnetic
B)|n°+n->n +p |(c) | Weak
ST R T Rt Y @i 3R R v e Rt @ degy FiRT,
Q)| ==pr+y, (a) | Strong
(2) °-> y+y (b) | Electromagnetic
B)|n°+n->n +p |(c) | Weak

A (1,0, (2,b), (3,a)




(1,0, (2,b), (3,2)

(1,b), (2,a), (3,¢)

8 (1,b), (2,a), (3,c)
c (1,a), (2,c), (3,b)

(1,a), (2,c), (3,b)
b (1,a), (2,b), (3,c)

(1,a), (2,b), (3,¢)

Answer Key: A

Q29: 15 17O
According to the nuclear shell model, the respective ground state spin-parity values of 8 O and 8  nuclei are :
15 17O
fFer AT HISSl o AN 80 qur 8 At i THE 3T B THUT-FESIAT F A 2,
1= 1
22
A 1= 1
22
1~ 57
2t
B 1~ 57
2t
¢ |2p=
2 2




+

lel lel r\"|“’
NIHI NIHI Nl“'

Answer Key: B

Q30 : An alpha particle of energy 5.48 MeV is completely stopped in an ionization chamber. What is the pulse height in
an external resistance of 1.0 M£2 ? Energy required to produce an ion-pair is 35 eV and the capacitance of the
chamber is 50 pF.

Teh 5.48 MeV Fall &l el 0T 3T HISS H qUId: & ST ¢1 3H HI56 9T 1.0 M2 &7 GFRIF ofalad W 3cTesT glat arell
TUE 3°1S Ig gIaN| TgT W HAA-JaTel 3cUIeaT Foll 35 eV T hise T &rikar 50 pF gl

1.0 mV
A

1.0 mV

0.5 mV
B

0.5 mV

2.0 mV
(o)

2.0 mV

5.0 mV
D

5.0 mV
Answer Key: B




Q31 : For a rectangular wave guide (a x b, a > b) to support only the TE1,0 mode at wavelength A, which is the correct
pairs of inequalities?

T (a X b, a > b) 3T 39983 TG TE1,0 H A AT & TgIeh g, af =T A P IY JTAAAT T 8?2

b<A<2b; A >2a
A b<A<2b; A >2a
b<A<2b; A <2a
8 b<A<2b; A <2a
a<A<2b;A>2a
¢ a<A<2b;A>2a
a<A<2b;A<2a
P a<A<2b;A<2a
Answer Key: D

Q32 : When excited with 514.5 nm laser light, Raman line of diamond appears at 481.5 nm. If a different wave length
(488 nm) of laser is used, the same Raman line of diamond will appear at

319 fRE R Y 514.5 nm aerdy & ooR 8 3AAT fhar STar § af e 3@ 481.5 nm 9 9o gl & Ife 39 & 488 nm
¥ e fhar ST ar I @A Y@ Fwal A

A 432.6 nm
432.6 nm
455 nm

B
455 nm

c 458.2 nm
458.2 nm




521 nm

D
521 nm

Answer Key: C

Q33 : Assuming L-S coupling scheme is valid, the number of transitions permitted from state 2P3,> to state 2Si1,2 due to
a weak magnetic field are :

Iie L-S I el A gl Al Ueh AR Yrahid &1 H 2P3/2 & 2S1/2 Ia€AT H FEHTAT HhHUI T HE&AT &,

D

ajlojnnjinn|h|hWW

Answer Key: D

Q34 : If 50kV is the applied potential in an X - ray tube, then the minimum wavelength of X - rays produced is
IfE Tk X - faor afesr 9x 50 kV &7 fasra 3T gt df 3catoid X - o &1 wgsias aier &ed g,

0.5 A°

0.5 A°

B |2 A°




2 A°

0.2 A°
C

0.2 A°

5 A°
D

5A°

Answer Key: C

Q35 : The Lande g-factor for 3p: level of an atom is
Tsh YTATY] & 3p1 GEAT &I Lande g-I[oTi+ &,

1/2
A

1/2

3/2
B

3/2

5/2
C

5/2

7/2
D

7/2
Answer Key: B

6: = v . . ; . . .
In the P-decay of neutron ™ 7 P T € T Ve the anti-neutrino V= escapes detection. Its existence is inferred
from the measurement of

Q3




THFggH R NP pte + v. B —&ﬂTUTﬁUFa-_q@HT;e VI O 59 herar &1 356 @leT T A1 e & A9 & gelm
g

angular distribution of electrons
et @7 womer fawor

energy distribution of electrons
8 SAFCIAT T FolT faaRoT

helicity distribution of electrons
¢ goAFElel T ey facRor

forward — backward asymmetry of electrons
P SolareleAl ol -9 T
Answer Key: B

Q37 : The Fourier transform of a DC signal is represented by

T &S Hhdish (DC Signal) & BIRIT-FAT=AR0T &Y AT ST HehelT &

A triangular function
A eyt e @
A delta function
B |seer wom A
A Gaussian function
© | wo
D |An exponential function




TFaII-8Tel Hhelel U (exponential welel &)

Answer Key: B

Q38 : Two matrices A and B are said to be similar if B = P-1AP for some invertible matrix P. Which of the following
statement is incorrect?

fordt s=afdaer 3megg P & fAiv, a 3meyg A 9T B WA &g SR Afe B = P-IAP daigd el # & it 61 T 900d g,

A Det A=Det B
Del A = Del B
A and B have same eigen values
® lagqurs , Sl T MSH dog SR &
A and B have same eigen vectors
€ |a TUT B & 3773 dFeX aNIeR ¢
b Trace of A= trace of B
Trace of A = Trace of B
Answer Key: C

Q39: P J-Zn ae
Value of the integral 0 5+4cosb s
8o Y0 5+4cos@ & AT g,

A 27[/\/§




21{/\/§
2n/3
y Zn/3
c n/‘/g
T /\/§
3n/¢§
° 37[/\/E
Answer Key: B

Q4o For position vector r=ix+ f kZ, Ehe value of Vr" is
Ife qeiiereT derey (Tfeer) T=ix+jy+kz, o G ST AT 21T,

n(n+1) r"2

" n(n+1) r"2
(3+n) r"

® (B
n(n+1) r2 7

© n(n+1) r"2 7




D

-

nrr

-

nr2y

Answer Key: D

Q41 : Two uniform thin rods of equal length L and masses M1 and Mz are joined together along the length. The moment

of inertia of combined rod of length 2L about an axis passing through the mid-point and perpendicular to the
length is

al SRR oIFaTS (L) 1 HATT Tl BT @1 fSieTehl el M1 dUT M2 §, SaTS & 3789 SiIST STiell 81 S8 2L oS &l 6 08
HT ST5ca AT 5HG ALY og T T[Tl aATell AT ST FaTS & wFadd 3187 & aRa: et 7 & &1 ghar?

(M1 + M2) L?/12

A (M1 + M2) L?/12
5 (M1 + M2) L%/6
(M1 + M2) L%/6
c (M1 + M2) L%/3
(M1 + M2) L%/3
st ma) L2

(M1 + M2) L%/2

Answer Key: C

Q42 : The inner surface of a bowl is represented by z = k (x2+y2)/2. The Lagrangian for a particle of mass m moving

inside the bowl is

Teh ST T HedReh Tdg z = K (x2+y2)/2 T YSRIg T 718 &1 39 Tdg I ATQAT m Tefd & ST T JdferdeT giam,




0.5 m [(1+k2 7 2)F 2 + r2 B2-gkr?]

[
0.5 m [(1+k2 7 2)F 2 + r2 B2-gkr?]
0.5 m [(1+k? 7 2)7 2 - gkr?]

0.5 m [(1+k? 7 2)r 2 - gkr?]

0.5 m [(1+k27 2)F 2 + 12 sin20@2-gkr?]

0.5 m [(1+k27 2)7* 2 + 12 sin2002-gkr?]

0.5 m [(1+k27 217" 2 + 2 §2-2gkr?]

0.5 m [(1+k27 2)r 2 + r2 Q52-2gkr2]

Answer Key: A

. 1 .
R | | | | _ L=e® [ mi? -V
The equation of motion of a system described by the time dependent Lagrangian 2 is
1 :
. L=e% [- mx? —V(x
gag AR JHifeEs [2 ( )]ﬂqaﬁﬁ%wmmﬁmwwﬁrmw%,
o aV
mxX+—=0
dax
A aVv
mi+—=0
dax
mx - amx + a_ 0
dx
B (174
mx-amx +—=0

dx




. d
mx+aomx ——=0
dx
(o]
mX+amx ——=0
> il
mx+a*mx+;=0
D

Q44 : A planet having mass m, moves in the gravitational field of sun (mass of sun = M). If the semi-major and semi-
minor axes of the orbits are 'a' and 'b', respectively, the angular momentum of the planet is:

‘M’ GETHT &I Teh 3YE, ‘M’ SeTHATT & FI & TEcd1d &7 H ekl o7l 6T &1 IS S8 FHall 1 Yol AR U1 Jait Aot 378h &
AT SheALT: ‘a’ JdUT b’ & dl 3YIE T HIUIT HAT g4,

2GMmab
(a+b)?

A
2GMmab
(a+b)?
2GMm2ab
(a+b)
B

2GMm2ab
(a+b)




2GMmZ2ab
(a+b)?

2GMm2ab
(a+b)?

2GMmab
(a+b)

2GMmab
(a+b)

Answer Key: B

Q45 : o , A =
For E = E, Sin (wt-ﬁz)j in free space, magnetic field B is given by
e 87 B o, Rt oy v sarem e B = B SIN (WEBZ)] o e e gy
ZPEm gin (wt — Bz)i
A - B“;
Tm Sin (wt — Pz)i
"ﬁ%sm (wt — Bz)k
B
"ﬁ%sm (wt — Bz)k




—BEm
w

Cos (wt — Lz)i

—BEm
w

Cos (wt — Pz)i

—BEm A
Cos (wt — pz)
2 Cos (wt — pz)

—BEm
oW

Cos (wt — Bz)i

Answer Key: A

Q46 : A change q is placed at the center of a cube having side a. The electric flux through any face of the cube is

Rl @ W88 & O & Feg W q 1AL, @ IRAT g G FHI fHE ddg F [Aerelst arell gafaes welerd g,

Q/eo

Q/eo

q/Zeo

q/Zeo

q/360

q
/360




q/6eo

a
/660

Answer Key: D

Q47 : The uncertainty in the position of an electron moving with velocity 3 x 10’m/sec is

3 X 107 m/sec & 39T ¥ IATAATA [haT Solaer 1 Tafa & sfARadar &1 & &=r gen?

0.06 A°

0.06 A°

0.05 A°

0.05 A°

0.04 A°

0.04 A°

0.02 A°

D
0.02 A°

Answer Key: C

Q48 : In terms of wave number function k, the validity condition of WKB approximation is given by

d9T HEAT BeleT k & 9gi # WKB Afestshes dI durdr et & & forad ugfdia giem,

ldk

a |z
kzdx 2




1 dk| h
e —— <_
k2 dxl 2
1 dk 1
— . —— >_
k2 dx| 2m
B
1 dk 1
—" S— >_
k2 dx| 2@
1 dk| _h
k2 dxl 2
(o
1 dk| _h
k2 dx 2
1 dk L
e <_.
k2 dxl 2m
D
1 dk T
— Yt m—— <_
k2 dx| 2@
Answer Key: D

Q49 : If |0> and |1> denote the normalized eigen states corresponding to the ground and first excited state of one-
1
A — (10> +11>)
dimensional harmonic oscillator, the uncertainty in momentum P in the state V2 is
T T gRANT cloleh Sl FHoT AT TAT JUH IATold HIEAT T AAA 3T G137 1 [0> TAT [1> , & YefRid
1
— (10> +11>)

Ry aTeT &1 379 2 3 wider 41 sfRagar AP & #m e,

Ap =+ 2hmw

Ap =+ 2hmw




Ap =vVhmw

° Ap =vVhmw

Ap =Vhmw/2
“ [Ap =VAma/2
. Ap =Vhmw [ V2

Ap =Vhmw /2

Answer Key: B

Q50 : The classical gas of molecules, each of mass m, is in thermal equilibrium at temperature T. If the velocity
components of the molecules along the cartesian axes are given by vx , vy and vz , the mean value of (vx+vy)? is

T classical 39 & 3107 (Fcdeh & Hgfd m) IRA A9 T IR AT HJolel H &1 3O & 997 & X, y, z QA & 3aTd HAM: vy,
Vy TUT vz, 81 (Vx + vy)?2 T 3rad AT 71 gem?

KT

m

KT

m

3KT

2m

3KT

KT

2m




KT

2m

2KT

m

2KT

m

Answer Key: D

Q51 : The isothermal compressibility K of an ideal gas at a temperature To and volume Vo is given by

T To TAUT 3T Vo W fRdT 31 el 317 i Faardy ddfisaar K &1 AT g1am,

—14v
Vo 0P |1,

—19V
Vo 0P |1,

19V
V, OP

To

19V
V, OP

To

v 9P
% av

To

v 9P
% av

To




ap
% v

To

apP

|74
% v

To

Answer Key: A

Q52:
partition function of an oscillator with energy levels

ferelt aferr & partition functions, 3ol odel & 31ENR,

1
(n +;) hv

1
(n +;) hv

is given by

¥ fedr ST,

4 (-_’“’)
P\ kpT

o)

4 (-_’“’)
P\ kGT

o)

4 (—hv )
P\2kgT

—hv
l—exp (m)




4 (—hv )
P\2kgT

—hv
l—exp (m)

e (—hv )
P\2kgT

—hv
1-81‘1’( W)

Cray
XP\2k,T

—hv
l—exp( —ZkBT)

oo(2)
*P\ EgT

1—ex (_—hv)
YO\ k5T

i (—hv)
PN EST

—
N\ EpT

Answer Key: B

Q53 : In principle, which of the following atom cannot exhibit Bose-Einstein condensation

fAetedd: @t & @ &l RATY] S1F- 35Tl HeloTol Sl TG 6T Y Hehd,




1 Hy
A

1 Hy

23Na11
B

23Na11

4He>
(o)

4Hez

40K 19
D

40K 19
Answer Key: D

Q54 : A single particle of mass m is enclosed in a square of side L. If the total energy of the system is between U
and (U+ AU). The number of available microstates to this system vary as
M GEAAT &I HOT Teh o1 (Toraehr o7 L §) # & &1 IS erry & woqut Faft U qan (U+AU) rdaar ey, dree e &
forT urea FTSHIReCH AFTaER e

1
UzAU

1
UzAU

3
U2AU

3
UZ2AU




S1[7

U

U=AU
U<AU

Answer Key: A

Q55 : One of the main feature that distinguishes microprocessors from micro computers is

HTSHIGIAAR T ATShIhe e § et Tl aTel & 0T §;

Words are usually larger in microprocessors
Y e # e smER WA B 2
Words are usually smaller in microprocessors
® | e # g smER WoR A €
Microprocessors does not contain input/output devices
© | o gege/3mseTe Ramtw A A &
Design of ALU
P ALU & sSeTae
Answer Key: C

Q56 : For an infrinsic semiconductor at temperature T, electron and hole masses are me and mn , respectively. If Ey is
the energy of the top of the valence band and Ec is the energy of the bottom of conduction band, the fermi
energy is given by




ot sfeefore 3re=res & fow St foF a9 T oX &, SoieFeTeT Jd2UT 81T &l geTdTeT Sl me dAT mn g1 IS valence §u8 & AW &y
il Ev T dTelsh §US & ool &l 3ol Ec 81 dl BT Foil Sl AT g4,

E,+E. k6 3 mp
Er=——+-K;TIn (—)
£ 2 P mg
A
E,+g. B 3 My
Ep=—"—+-KgTIn (—)
£ 2 P mg
E,+g. 3 mp
Ep="25 2K, Tin ()
5 N 2 2 Mg
E,yg. 3 My
Ep="25 2K, Tin ()
N 2 2 Mg
E,+g,. 3 my
Ep="2%-2E KsTin (72)
o
E,+g,. 3 my
Ep="2%-2E KsTin (72)
Ey+g. , 3 My
_ cy 2 Th
i Ep="2%42 £ K, Tin (22)
E, 3 m
EF= ;E +"; EUKBTIn (m_:)
Answer Key: A

Q57 : The decibel (dB) power gain of the given circuit is




Vin=1V

O
Vo=10v

%Ri=500
k i

few arw g9 &1 3d1eer (dB) & Power gain g9,

Vin =1V

Vo=10v

k

i ;

0=500Q

o —

10 dB

10 dB

20 dB

20 dB

30 dB

30 dB

40 dB

40 dB




Answer Key: B

Q58 : In the given circuit the voltage drop across the diode is 0.7 V. The current passing through the diode is

|
:

12 KQ

2V |

6KQ 2
5 3.3KQ
|

foeT aRoy & 3afeRie siaw 7 fAfdeisr Sls & IR fas1@ 0.7 V g1 SRS & IR dTell fdegd &R gei-

|
:

12 KQ

2V |

6KQ
% 3.3KQ

A 0.5 mA




0.5 mA

1.0 mA
B

1.0 mA

1.5 mA
(o

1.5 mA

2.0 mA
D

2.0 mA
Answer Key: B

Q59 por 4 germanium npn transistor circuit given below, the Q point is at (given B - 50 and Vee = 0.3V)
20V

4KQ

RB' = 20KQ




T SIHAIA npn 3T9STeF eiforeel T IRIY Heafaf@d &1 Q-point g1am-
(R ¥ B = 50 & Vee = 0.3V)
20V

4KQ

RB' = 20KQ

14.3V, 0.565 mA

14.3V, 0.565 mA

13.8V, 0.622 mA

13.8V, 0.622 mA

15.6 V, 0.456 mA

15.6 V, 0.456 mA

13.4V, 0.684 mA

D
13.4V, 0.684 mA

Answer Key: A




Q60 : Which of the following matrix is an element of the group SU(2)?

foeT & @ &leT @r 3egg (matrix), 9 SU(2) & (Element), 31944 §7?

12 +1 i ]
3 141
A X
2+1i i ]
FE=- 141
[1 1]
B 0 1
[1 1]
0 1
14 1]
\‘3 \"5
4 i
_\‘3 '\.‘5_
C - =
o1
\‘3 \,‘3
4, i
| V3 V3
None of these
D

$TH A P A

Answer Key: C

Q61 : The fundamental poison brackets for canonical variables are

FAfaeel Variables & faw fundamental Poisson's brakets g,

{Pi,Pi}=0,{a,a}=0, {Pi,q} =0

{Pi,Pi}=0,{a,a}=0, {Pi,q} =0




(P, P} =0,{ai, q}= 0, {Pi,q } = N&;

B
(P, P} =0, {q, a}=0, {Pi,q } = Ny

c {Pi,Pi}=0, {ai,q}=0, {Pi,qg } =ih O
(P, P }=0,{a,a}=0,{Pi,q} =il &,

b {Pi/Pj}=0,{Qi,Qj}=0,{Pi,Qj}=-ih5ij

{Pi,Pj}=0,{CIi,CIj}=0,{Pi,qJ'}=-ih5ij

Answer Key: A

Q62 : In an electromagnetic field, which are of the following remains invariant under Larentz transformation:

Tege gFarehrg 817 H oeol IRaceT (IUT=cR0T) & ded, 9T # & dlan v 3aRafd=a (Invariant) §,

EXB

EXB

EZ - CZ BZ

E2 - C2 BZ

EZ

EZ

BZ
D

BZ

Answer Key: B




Q63 : Critical field strength Hc and critical temperature Tc of a superconductor are related by
frdT sfaarerss & sifeae arg &7 critical field strength & A1Y @& g,
: 421
H,=H,|1— (—)
f T,/ |
A
: 421
Ho=H [ (—)
f T,/ |
. iz
H=H. |1+ (5)
[**\z) |
B
" iz
H=H. |1+ (5)
[**\z) |
S e
He=H,[1—(5)
. T,/ |
c - .
T 2
H.=H,[1- (—)
. T,/ |
T Z
He=Ho[1— (1) ]
D Tz
He=Ho[1— (1) ]
Answer Key: C




Q64 : If the half-life period of °°Sr is 28 years, then the activity of 0.1 mg sample of °°Sr at t = 3 sec will be
g 20Sr T 318 3g 28 A §, o °°Sr & 0.1 mg Sample T t = 3 sec W TspATirerdr g,

A 5.25 x 108
5.25 x 108
B 3.75 x 108
3.75 x 108
c 1.75 x 108
1.75 x 108
5 1.95 x 107
1.95 x 107
Answer Key: C

Q65 : Match the crystal structures
P. simple cubic
Q. Face centered cubic
R. Body centered cubic
With corresponding Brillouin zones
1. Rhombic dodecahedron
2. Cubic

3. Trucated octahedon




et & aTv Fhfeer (crystal) EXEEAT Y 3T WA foelideT Siied (Brillouin Zone) & #¥ sy,
p) faFTer #gdis

Q)  H7es FIATH

R) SIS decs Fgeien

Rrciraet Sew

1.5 g3hrese

D

Answer Key: A




Q66 : In a Fermomagnetic material, the susceptibility (X) is related to temperature ( T > T¢ ), by
oY AT Terey & susceptibility (X) daTam H @Fa=a g (T > Tc ),

C
X=—
T-6
A
C
X=—
T_
_c
YT
B
_C
TS
(&
X=
T_TC
(o
(&
X=
T_TC
C
X=—
T+6
D
_C
" T+6
Answer Key: C

Q67 : The approximate wavelength of the photon emitted by a hydrogen atom when the electrons make a transition
from n=2 to n=1 state would be (Given, ionization potential of hydrogen atom is 13.6 eV)




BIASISTol 310] H SIFelel SId N=2 Foll HAE & N=1 Foll Hclg TR HhHUT Il § T [eioholel dTel WICTT T ALINGEL T g B1am
(BTISISIST &1 3T Fall 13.6 eV §)

1.2 A0
A

1.2 A°

2.4 A°
B

2.4 A0

600 A
C

600 A

1200 A°
D

1200 A°

Answer Key: D

Q68 : Optical pumping is generally not used in case of gas lasers because.

3mafeerer 9fteT 3 SISk H FHEIAR W A8 6 S §, FAfF

gases cannot absorb light

R St er O A R TR A A
optical pump does not produce sufficient power for population inversion
B el 9FT HEITGhAYT o T SaT TR o781 &
gases have discrete energy levels
€ [ore % st it arer g &
5 optical light ionizes gaseous medium

3NfCeeher IR T ATCTH T AT T ST &




Answer Key: C

Q69 : High dielectric constant material is must for

3ea Wrdegfs qerd it 3 Jraededr et 7 & foraes w82

Insulation of wires
A [art & e & fa
Super capacitors
® IR ok & forw
Switch base
© | feaw amm &g
None of these
? et
Answer Key: B

Q70 : The interplanar spacing for ( h k I) planes of an 'fcc' structure whose atomic radius is r, shall be given by

ORATI] FST r & 'fec' @ & ((h k |) FAAS & ToIT ORI AT Iaehrel &l oot # F T S AT S Hebel 572

242 r
J(h2+ k2+12)




242 r
V(h2+ k2+12)

V2 r
J(h2+ k2+12)

V2 r
J(h2+ k2+12)

T
J((h2+ k2+12)

T
J((h2+ k2+12)

2r
V(h2+ k2+12)

2r
V(h2Z+ k2+12)

Answer Key: A

Q71

>

A
q
The vectors a =7 t k,
equalto

i+

A
2j —3

A

k and

> AL A A
¢ =3i+ X j+ 5k are coplanar, If the value of » is




ey ol =y A A - A A A
frse a=gF+k, b=1+2j—3k ug € =3l+>~1+5kﬁﬂ?asfrwasﬁtra’h’raa)\ I AT 8T,
6
A
6
-8
B
-8
1
(o
1
-4
D
-4
Answer Key: B

. AN A
Q723 e directional derivatives of @ = x3+y3+23 at point (1,-1, 2) in direction of the vector #2*k s

FHOT @ = x3+y3+23 &1 g (1, -1, Z)tﬂfaca’l\*“ﬁ*“/Iz I feem & SR egoue §

31

V2

31

V2

21
V6

21
G




Q73 : Hamiltonian's equations of motion can be derived in following ways

fAecIforae @ arfe FeftetoT oot e & ST faRam S weT B

From Newton's law of motion
* e 5 o R
From the Hamiltonian of the system
® a7 ¥ et qam
From the Variational principle
© | afade @ fceTed ganr
From Both the Hamiltonian of the system and the Variational principle
© |55 % sfewerfrm gant g aRade G feuTed g
Answer Key: D




Q74 : Biot savart law can be written as

Jige-arae & AaH #r AFdad o forg g B

_  Kldlsina
dH = —p7—
A
_ Kldlsina
dH = —p7—
P Idl sin«a
] ~ 47R?
P Idl sin «
~ 47R?
ldIXR
dff = 1aIxE
4tR3
) \dIx R
dH =22%
4tR3
All of these
® i wd ¥
Answer Key: D




Q75: oo
A charged particle moves with constant velocity 10 9x m/s in a region where

- —
E = 20 3yVv/mand =B, a, Wb/m?
then value of Bo is equal to

- —>_ - 0 B 2
T ARG FOT 103 m/s T FHET T & O &7 & Tordr & 5@ L =20 3yv/mand =5, iy Wb/m & ar Bo T
HTT g,

A

2

20
B

20

10
C

10

5
D

5
Answer Key: A

Q76 : If +1nC and -1nC charges are placed at 0.1m along z-direction with center at origin then the voltage at point
P(0,0,10) will be

e Hel g W z f&A A +1 nc AT -1nc & & G IO # 0.1 m g W &Y §, o 3e1sh &wRT f9=g P(0,0,10) W fas7a &hr
HIT gram,

Ov

Ov

B (90 mv




90 mv

9 mv

9 mv

9/4M v

D
9/4mv

Answer Key: B

Q77 : The de Brogile wavelength of material particals which are in thermal equilibrium at temperature T is

RO T Fefarel careed ardy Feret i fufa 7 T araers w1 e 7 & 3 82

h/N2mkt

h/N2mkt

h/2mkt

h/2mkt

h/Nmkt

h/Nmkt

d/\2kt

d/\2kt

Answer Key: A




Q78:

For a harmonic oscillator having hamiltonian
then commutation relation of [x, [x, H]] is

2
H= = + V(r),
Ueh AIcY gl [oraeh! gfAeciiage 2u
ar [x, [x, H]] & RAfaas s Redad grem|

p2
H— '2‘; + V(r),

ih
7 Px

Answer Key: C




Q79 : An electron and a proton each having energy 3 eV and 8 eV respectively are incident on a barrier of 24 eV high
and 5 A wide, then the correct statement is

3eV T 8eV Joll JareT hael: Teh Foidrelol T2l Teh UeTeT 24 eV & Haier X 3mafaiet gl & oraehy oier$ 54 &1 e 4 &

PITHT HUT TcT BIN?

Proton will have greater transmission probability
A | serer & aw ger i s it g

Neither electron nor proton can cross the barrier
B 3 a1 s 7 & el 3R Y O Y g

Few electrons may cross the barrier
¢ TS FAFCI IANY IR HT Hehdl &

Electron will have greater transmission probability
® | serreter & qr gy 1 wewTEE 31 g
Answer Key: B

Q80 : Which of the following statistics will apply to deuterons and & - particles?
ST TUT A -HUN H HieTHT HIETIIAT oTe1af?

B-E

B-E

B |F-D




F-D

M-B
C
M-B
None of these
D - .
SIH T PIS gl

Answer Key: A

Q81 : The number of meaningful ways in which 4 fermions can be arranged in 5 compartments is

g% fFdsl arde UaR § [ 5-Trer & 4 WA’ cgafeyd [Fv 5 dd 872

D

vcjioiniu|fbihirkr]|F

Answer Key: C

Q82 : For the discrete energy states, the partition function is

ITIT Folt AT & v AT baraa e & O 47




f= Z gl ekT/E;
- —E;/kT
ige
- E;/kT
f=3ge
f= Z gl e KkT/E;

Answer Key: C

Q83 : The frequency response of the transistor amplifier decreases at high frequency because of the following reason

T gIfeaeex Yatish T g giafshar 3ifer g 9T fond ROt 3 g Sirel 672




Junction capacitances
A i b st & o
Effect of Iceo
B Iceo & 9HIT &
Effect of coupling capacitor in the circuit
€ |oRaer & gew i & o
Increase in heating
P dT 6T & FHIROT
Answer Key: A

Q84 : OPAMPs, in general, are four stage amplifiers,

OPAMPs , OMHId:, IR RO yadis &, foas

The first two stages are differential amplifiers, the third stage is an emitter follower and the fourth stage is a dc
a |level translator along with push-pull amplifier.

gl & TROT g Yatieh gid &, cIERT 0T UTATT Hlella T T TRoT S dof &leceh Ud TH-Yol Jatieh gl §

The first two stages are differential amplifiers, the third stage is a dc level translator along with push-pull amplifier
and fourth stage is an emitter follower.

B gl & TROT Aig Yatieh gid §, IR TROT SIE ool Tlecleh Ud H-Yof Hatieh gicl &
T gt TRoT TR Wiella) 8T &
C The first stage is a differential amplifier, second stage is a dc level translator along with push-pull amplifier, the

third stage is again a differential amplifier and fourth stage is an emitter follower.




UEell TROT HE Gatieh §icll &, GAT TROT S ool FWlecioh Ud JH-Yol Tatieh gl &, Iasr =xoT 8ff $ig aties gicm ¢ oam =i =xor
Tffex BreaT giar §

The first stage is a dc level translator along with push-pull amplifier, second and third stages are differential
amplifiers and the fourth stage is an emitter follower

gl ROT SN TTel TWlecteh U GH-Yel Yatieh gicll §, GAYT Ud olasT =aRoT g Jaeieh gld & qur =ir @roT uffiex didiar giar @

Answer Key: A

Q85 : Lock-in detector is used as
qTer HEAH T TAVSTeT FAT 872

Diode detector for demodulation of AM signal
A | srars s % v o Reatigerst (AM vt @)
Lock the gain value in detector circuit
® | i o ey @ arer aay ww o
Turner in TV circuit
© |1V oftwu # sere (cgfim) &g
Discriminator in FM system
P [FM e 3 e & & ot
Answer Key: D

Q86 : Interpolation expression fis @ = (1 + a )& fiis as per




g8 FHEOT s @ = (1 + 2 )X f, T 3 I frg oX 3R ¥?

Newton's forward difference interpolation
A TgeeT T YA ek g

Newton's forward sum interpolation
? T I A S5 98T

Gauss's forward difference interpolation
© [aiter v 3o e e

Gauss's backward difference formula
P |ater @1 @1 7 3R A
Answer Key: A

Q87 : In the linear curve fitting, the drawn line is such that

IHgash 8 F 93T # WM 37 YR Erdr STl & difeh

It passes through all data points
* g wtr e fowe3 & TR
It can pass through origin and any three data points
® |ae oot v 0 oht e o Rt @ e
It has minimum slope
¢ 3HPT &l wgeATH &
It has minimum distance from most data points
P 3T g ATRdH T2 Wit & =geTaa g




Answer Key: D

Q88 : =l b
For the condition, #H=0 within closed regin S and H = -1/r on closed region S, the Green function G is
defined as
—)2_)
I e g s H VO H = 0 @ aem H = -1/r & a7 ordf W eRa Baraet (AT HargeT) G I AFEATER IRIT T Fehel &,
G=72H- 1/r
A —
G=v2H— 1/r
G =H-1/r
B
G =H-1/r
c G= H+1/r
G= H+1/r
b G=2H+1/r
G=2H+1/r
Answer Key: C

Q89 : The Maxwell's equation which remains un-changed when a medium changes

g8 HFade THHIOT ST ATETH IRATT & TS TEaT & Hlarar g7?




None of these

D

$TH PG A

Answer Key: C

Q90 : In the Born approximation, the effective cross section of scattering deponds on

allet ITATT & ITHN TSR o1 GHTA 3eToredrahre oot &7 & forer a¥ fAeie @2

Momentum P of the incident particle only

3T9fadT FHUT T FAT p

The angle of scattering Q

FSARTT T SIUT Q

Momentum p and scattering angle Q in any combination

T p dUT BRI F7 o7 Q FRelt TSI 7

Momentum and Scattering angle Q only is combination P sin Q/2

D

HAI p TUT TR FT T Q Fddl P sin Q/2 TASA H

Answer Key: D




Q91 : In a ferromagnetic materials, as the applied field is gradually reduced to zero, the polarization still left is known
as

Teh llg JFahT Jerd A IR & R &R A ileh Yo oo kel TR 1 ¢AehIoT 57 el §1 3 4T hgd 872

Remanent Polarization
* e g

Coercive Polarization
8 RIHTST YIhIoT

Zero Polarization
¢ YT gATRoT

Positive Polarization
P GellcH YdTehoT
Answer Key: A

Q92 : Quenching gases are used in

T AT T T=AeT e F § fhTe gar 82

Scintillation counter

A —
AleC ol ITUTh
Semiconductor detector
B

TR S




Proportional counter

C
o]
Ionization chamber
D
TAATS ST el

Answer Key: C

Q93 : Temperature transducer suitable for 250k to 1500k temperature range is

250 k & 1500 k & &< & STIHAT AT & [T 3ugera AT aRaces (S-asgEr) H ficed -

Semiconductor chip IC
A | srerare R 1C
Transistor
B —
Platinum resistance
© e st
PTC device
° PTC I
Answer Key: C

Q94 : Which of the following are true for an instrumentation amplifier

(i) Floating input




(ii) High input impedance
(iii) High gain
(iv) low cost

(v) simple circuit

' Ueh I atieh & dRaFd # e # @ i@ o7 T 2
i) T faer

i) 3T fAaer e

i) 3T ofsy

iv) =T ST

V) Ee a9y

all of these

SoTH O el

(i) and (ii)

(i)eam (ii)

(ii), (iv) and (v)

(i), (iv) aor (v)

(i) and (iv)

D
(i) g (iv)

Answer Key: B




Q95 : Which of the following reaction is allowed ?

et 3 & lerelt afafsrar s 82
P-on+e*
A
P n+e’
poe +V,
B
poe +V,
Pom+y
(o
Po>m+y
PE ST
D
DN ST
Answer Key: D

Q96 : According to semi-empirical mass formula pairing energy vanishes for

3 IHTHATACY AR o AR fohet o T a7 (IIRT) Foll oo 81 Sl 572

Even A nuclei

TH A Fogeh (cgfFel3Ts)

Odd A isobars

Ave A 3T3AER




odd Z and odd N nuclei

¢ faws Z a1 faws N Fegs (FgfFasms)
None of these
® o o g gt

Answer Key: B

Q97 : A magnetic field sensor based on the hall effect is to be fabricated by implanting arsenide (As) into silicon (Si)

film of thickness 1 micro meter . The specifications are required a magnetic field sensitivity of 500 mV/Tesla at
an excitation current of 1mA. The implantation dose is to be adjusted such that the average carrier density after
activation is

Teh BloT FeITd TR YFaehrd &7 AAlcieh (YEX) 1 ATSshitex AT [@ferenleT (Si) # 3IRATAS (As) HT TeIRIAUT FHleh SleT g |
At & TR grasha &1 Hagerefierdr 500 mV/Tesla gieft T1fRT ST 9ROT URT 1MA g1 SeaRIqoT & gueh (ArT) fFeRor
T 3TUR g 3MTARN GeTed 1 AT AT & IRTed et & 47 gleAr Afge?

A 1.25 x 1026 m-3
1.25 x 1026 m3
B 4.1 x 10?21 m3
4.1 x 1021 m3
c 4.1 x 1029 m3
4.1 x 1029 m3
5 1.25 x 1022 m-3

1.25 x 1022 m3

Answer Key: D




Q98 : Transition rules for the vibrational-rotational spectra are

- GO qUIHH HHAUT & A7 & 7 8 FieT §?

An=0,Aj=0
ATan=04=0
An= +1,Aj = +1
® [an= +1,4j = +1
. [An=04j= *1
An=0,Aj = +1
An= +1,Aj =0
® lan= 1,4/ =0

Answer Key: B

Q99 : A double slit interference experiment uses a laser emitting light of two adjacent frequencies Y1 and Y2 (V1<V2),
The minimum path difference between the interfering beams for which the interference pattern disappears is

Teh Y FEeledTel JehTer EEaTdT ST 3 Teh U oloid &1 19T fovam aram § i fovepe 3mgfar V1 @ar V2 scafoia s g (Vi< V2)
THT Y07 Gooil T #geTcd TUTeeR Torad gEdaidiy SfaaTeT ofcd &1 ST, foeiad gl

C
Va+ vy
A
c
'V2+ Vi
C
V2— Vi
B
C
V2—YV1




C

2(va+vy)

c
2{va+vy)

C

2(va—vi)

C

2(va—vi)

Answer Key: D

Q100 For a liquid-solid phase transition, if the volume of the liquid is greater than the volume of solid, then

TS ga-31F 31aedT IRadd & Ife ga #T 3ad= 3 ¥ SI1er & ar

The temperature of melting increases with increasing pressure
A

SIS o AT GauT dTIHTT Sgal

The temperature of melting decreases with increasing pressure
B

SIS o ATY auT dTIHT T¢I

The melting temperature always increases with pressure
(o

GAUT dT9HTT §HLMT &I o AT 6T ¢

The melting temperature always decreases with pressure
D

ZaUT dI9HT gH2MT a1 & 91y "l §

Answer Key: A




