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Ques # :1

The method of dimensional analysis can be used to derive which of the following relation ?
1) y=ASin{at + kt)
2) N =Ny exp(—it)

D

F=

»

4
) Kzlmvz +1L5:}2
2 2

o=t & @ Flsr a1 AT Redyor RAfYr @ area fFar ST aRarg 2
1) y = ASin(et +kt)
2) N =Ngexp(—it)

Ques # :2

The pair having the same dimension is :
1) velocity , angular velocity

2) Work, Torque

3) Angular momentum , work

4) Angular momentum, Linear momentum

mwaﬁrﬁﬂﬁm%a‘r%
1) qar, snrofr aar

2) Y, §eT 3ot

3) ot T, et

4) ol GqeT, T HaaT

Ques # :3

fa=2i—j+k  b=i+2j—3k andc=3i+pj+5k

then the value of constant p for these vectors to be coplanaris -

1) 3
2) 5

3) 4
4) -8

af a=2i—j+k , b=i+2j-3k amc=3i+pj+5k g ar
5T el afiRel & @aae g & fiv ReRis p & AW gl -

1) 3
2) 5
3) 4

4) 8



Ques # 4

1 3)
The sum of eigen values of matrix | 2 o | 15
S
1) 9
2) 9
3) 0
4) 1
(1 3) :
Afgaa | 3 ol & TSI AAT &1 TET GET
S
1) 9
2) 9
3)
4) 1
Ques # :5

Which of the following matrices is a Hermitian matrix ?

Do i
o
Do i
o
Hli 0
o i
Dli 0
0 —:]
et smegEt # & i w1 A amegE § 2
[0 i
i :J
2):r:1 i
—i [J
3)Ti 0
0 :}

HTi o
0 —i

Ques # :6

The general solution of second order diffrential

: dz}-‘ a2 _
egaution 5 —2a—+a v=0Iisqgivenby:
dx~
1) y= giex | rio

2) Ax ™ + Bxe™

3 y = (4dx + B) ™

4) Ae** + Be**

Fek
Il

v



ax”
& AT 56 o
1) p = e-r’a’.‘c+e firas
) y=dxe™+ Bre™
3) v =(4x + B) ™
Yy ="+ Be ™
Ques # 7

|
ThevmuemfjE;ﬁjE;@jrﬁiagWenby:
-1
(Here P,(x) is Legendre Polynomial)

1) Zero

2) 1

3) 2n
2n+1

4) 2
2n+1

1
[ By(x) By(x) dx T AT G1NT
-1

{HE? PH('{.') : ETEEEEIE%-)

1) A

2) 1

3) 2n
2n+1

4) 2
2n+1

Ques # :8

Choose wrong recurrence relation for Hermite Polynomials :
D H,,(x) = nH,,_;(x)

2 H!(x)=4n(n-1)H,_, (x)

3) 2xH , (x)-H, . (x)=H,(x)

Y 2xH, (x)=2nH,  (x)+H,,,(x)

EIATSE TgUCE & AT I ToRETHT W) Faee BT :
D H,,(x)=nH,_;(v)

2 H(x)=4n(n-1)H,_, (x)

3) 2xH, (x)-H,,(x)=H,(x)

4) 2xH, (x)=2nH, (x)+ H,,(x)

Ques # 9



Findthe value of a_ in the fourier series of the function
f(x)=0when -7 <x<0

f(x)=ﬁ4—x when 0<x<T

Intheinterval —T<x <7

1) Ea
16
2) 2
16
3) T
8
4) 2
8

Teld  f(x)=0 Fd -7 <x <0

f(x)=§:x SF 0<x<m &l BRI Avit & ferw
HRW —7<x<x & &7 a, & A AT HIAT :
1) z
16
2) 72
16
3) x
8
4) 72
8
Ques # :10

The laplace fransform of t?e @t js -

D (s+a)?
2) 1
5[:52+a‘?]
3) 2
[5+aj3
4) 251['352 —aEJ
['52 +aEJ3

t?e 3 g7 ST FAEAIOT & -

D [5+a)2

2) 1
5[:52+a‘?]

3) 2
[5+aj3

4) 23[352 —aEJ

['52 +32J3



Ques # :11

) ) 2 :rz “cosx cos2x cos3x cosdx
Fourier series x~ = —4L ——— ———
1- 2 3 4=
Isfor —T<x=T.
1 1 1 1
Fromthis, valueof - - —+——-—+....Is -
- 2 37 47
1) 72
3
2) :rl
4
3) 2
6
4) 72
12
1'2 “cosx cos2x cos3x cosdx
wRE Aol 17 = —4L SY _COSIX | COSSX COS%
3 1° 2 3 4-
#d-rm<x<m g
1 1 1 1
SE ———+———+.... &l A BH
- 2 37 4
1) x*
3
2) x*
4
3) T’
6
4) 7
12
Ques # :12

If f(s) is fouriertransform of F(x) , thenthe
Fouriertransform of F(ax)is —

D st
T
T L
T ()

afg F(x) & $RA TcRoT f(s) & ar
F(ax) &7 ORA ®leaoT g -

1) 1
Ef(sfﬂ)

Y )



3)

4)

Ques # :13

Theimaginary part of logez is -

1) £ an
ol
X
"l
X
Dk
4) Zero

l0Qe z FT FIeTleldh & o

1) -
()
X

D
4) P
Ques # :14

If real part of an analytic function f(z) =u+ivis

2 2 .
u=x"—y  thenvis:
[ Take the constant of integration to be zero |

1) 2

2) 1y },z

3) i
2xy

4) 2

afe et deolfts (varfafes) waa f(2)=u+iv
& aredfad #ET u=x>—)* & ar v & :
[ @AThele fAadies &1 e Al |

1) x°
2) 4y
3) 1

2xy
4) 2xy
Ques # :15

If w= f(z)=u(x,y)+iv(x,y) inanalyticin a domain ,
then in that domain -
1)



du v &  ou
ox oy ax o
D ou v v ou
& oy &
) éu v v bu
ox oy ex by
Y eu v v éu
& v éx oy

I w=f(2)=u(x,y)+iv(x,y¥) TH S F el §

ar 39 SIAT H -

D ou & &  éu
ox oy &y

D eu v v éu
& &y o

3 fu év_ ov  u
o oy ox oy

A ou v v éu
ox oy ox oy

Ques # :16

If aaﬁx”‘xﬁ =0thenthevalueofa,, +a,, is:

L
1) 0
2) 1
3 L
) 5#
4) 55‘5

afe aaﬁx“xﬁ=!]§‘rﬂ’r a,, + ay, F AT GET

1) 0
2) 1
3) 52
4) 5"
Ques # :17

How many independent components can an antisymmetric tensor of rank two have in n dimensional space ?
1,2
2) n(n-1)
3) n(n-1)
2
) nn+1)
2

n T ¥Afee # gfada Fife %) F wfawafaa ufger @=w) & frast Fada gew gt 2
1) 2

2) n(n-1)

3)



n(n-—1)
2

4) n(n+1)
2

Ques # :18

Choose the correct statement for cyclic group :
1) Group of order two may or may not be cyclic.
2) Group of order three is always a cyclic group.
3) Group of order four is always a cyclic group.
4) Group of order four is never a cyclic group.

THI THF () F v 7@ Fuer 3w

D) ife & ot wogg (7o) T 8t 8T Fha ¢ iR et o
2) ;e et &1 FHE () T THI BT E

3) R TR T HHE () T THI AT E

4) R TR 7 T () FE o Th A QT R

Ques # :19

The group formed by three cube roots of unity is :
1) Only Non Abelian

2) Non Abelian and non cyclic

3) Abelian and non cyclic

4) Abelian and cyclic

SIS F olieT TAH HTHAGE (D) T -
D) Saer 3rT3maelr

2) 37A3TE U 3T

3) 3marelt fapeqg 3k

4) el Td TR

Ques # :20

The relation between shift operator £ and difference operator Ais —

D A=E+1
2) A=E-1
3) A=-E+1
K 1+A=—E

faramaa (f91%e) §Re Edoar Hed? (B) TFREe A &
AT @5 b -

1) A=E+1
2) A=E-1
3) A=-E+1
4) 1+A=—E

Ques # :21



Choose the wrong relation for forward difference operator :

D AJK £(x) £ 2 (x)] = kAF (x) £ IAG(2)
2) ﬁrﬁ ﬂnf('fj — ﬂm-i-nf('{f)

VAL 4] = S+ h) . A+ Kx) - A ()

! 1] 80 )+ 0. 6
&(x) Hx)(x)

I I FHRE (PIAS B AT ) & AT Taa w9 gfaw
DAk £(2) £ 2 ¢(x)] = kAF (%) £ A ()

2) ﬂ}ﬁ ﬂnf('fj :&Hj‘+nf(x)

VAlf() . 4] = G h) . A + () . A ()

4 ﬂ{ e } P) - () + /() - AG)
@ x) Hx)¢(x)

Ques # :22

Findthe value of f(2.5)using the suitable interpolation

formula from the following table -
X 2 3 4 9
f(x) | 145 | 163|175 | 180

1) 13.6
2) 15.5
3) 15.9
4) 16.4

FUged I T (Feexalerr= BEFel) T ST S §U
e wroft &1 ggradar @ f(2.5) &1 A A1 ST

X 2 [ 3] 4 5
f(x) | 145 [ 163|175 180

1 13.6
2) 15.5
3) 15.9
4) 16.4
Ques # :23

If f(x) isa polynomial of degree n , thenthe n™" differenceis equalto -

1) I%

2) Hxn—l
3) constant
4) nx

afg f(x) Th n 91 & 9g9g & a1 f(x) H R 3R g d -

1) x%

2) ]

3) IGEGIED



4) Hx

Ques # :24

On Integrating 5¢ —3x>+2x+1fromx=—-11to x=1
using Simpson’s rule with h =1 we obtain —

1) -5
2) -3
3) Zero
4) 4

5¢ —3x°+2x+1 F x=-19 x=1 o @

ferer &1 FErar & h = 1 3 §U THAGe el 9 9Ied IROTH © -
1) 5

2) -3

3) e
4) 4
Ques # :25

If two normal distributions have the same total frequency butthe

standard deviation of oneis & times that of the other, then maximum
frequency of firstis ntimes of the other . Here n is

1) 1
k
2) %2
3) 1
Ic_l
4) k

g & vaARg faavor (awe Bedegaea) aae oo 3gfd & §
fohed Us &1 A 9 gEY & LKIOT § | a9 TG
stfean safd gaXx T n aET § 1 T| N B

1) 1
k
2) kl
3) 1
k_z
4) k
Ques # :26

From a box containing ' a ' white and ' b ' black balls, one ball is drawn at random and set aside . The
expexted number of white balls left in the box is :

) a




b
a+b

a'_

THSFTH a2 ' FHET ' b ' FIA IS § | SHH A vF 9ig T RoF T A TR AFa W@ A A ¥
aY Sterw A Fit Ahe AT Y TeaTAT HEAT g9 -
) a

a+b

a
2) o+

a+b

Ques # :27

If E = E P (Ex 5] then choose correct relation for differentiation of E -
1) - —
dR dA - — dB —| —|—= dC
[B C:|+A —xC |+ Al Bx—
a‘r a‘z.‘ cdt ddt

2)

dR dA dﬁxdﬁ
& a | &

3) . B I =
E:d_ﬁx[gx{j}_kﬁx @XC 4+ A= B){E
dt dt dt

clt

4) g - g -
Ezﬂ[BxC‘]+Ax d—ExC +A>< BXE
it it dt dt

afs R=Ax(BxC) ¢ @ R & sado & v 9@ weawe g0 -

1) e Tas 21 T2 —
dR dA[B C’}+A{d—;x0}+ﬁ{ﬁxd—;}

a‘.'.‘ clt
%) dR _d4 dﬁxda
dt di'.‘ cdt dt
3) o > 1 _ T2 =
dR dﬁ I:BXC:|+A>< @XC + A= B)(E
a‘r di'.‘ dt it
4) - > 1 _ T2 s
dR dA [Bxc:l+ﬁ>< d—ExC‘ + 4= BXE
a‘I a‘r dt dt
Ques # :28

Ifthe probablities of nindependentevents are py,p,,p...... P,
then the probability that at least one of the events would happen is:

D (1-p)+A-p)+A-p3)+.t(1-p,)

) pp+py+pytpyto.tp,
3)



(1-p)1-py X1- p3)....(1— p,)
Y 1-{1- p)A-p)A- p;)...(1- p,)}

afE n AT geAB & B & YREA PPy, P3Py B AT
SAH & ®H § FH U 9edl & gl I Uridhar goll .

D (-p)+U-p)+U-p)+...+(1-p,)
) pp+tpry oyt Pt + p,

3 (- p)1-py)A-p3)...(1- p,)

D 1-{01- p)A-p)A- p3)....(1-p,)}

Ques # :29

If 4 is mean operator and & is central difference operator then ,ul

1) 2
-

4

2) 2
1+5—

4

3) 2
-2

2

4) 2
]+5—

2

i 1 AT HERE & W 5 Feil¥ Il GFRS & dr 1 =

1) 2
-9
4
2) §°
1+—
4
3) 2
-9
2
4) 52
1+—
2
Ques # :30

The value Uf_[ Jo(bx)dx is:
0

[ where J is Bessel's function ]

1) b
2) 1
b
3) 0
4) b2

Tiu(bx)dr F AT § -
0

[ <61 J Sl Hoidl § ]



1) b
2) l
b
3) 0
4) B2
Ques # :31

The mass of a body measured in a lift at rest is found to be m. If the lift is going up with an acceleration a, then
mass of the body in the lift is given by :
1) Zero
2) m
3) [, a)

ml 1 . 1

I"'\. gJ]

D (. a)

m, 1+—

|_‘h g _.-'II

farelt feu frore & v aq &1 gegaitet m AT ST 8, I 7 FAwe 2 cavor § s A AR afr
ar fore & T F1 gegaATeT g

1) ==
2) m

3) m!’1_§.

Ques # :32

A block is kept on a frictionless inclined surface with angle of
inclination c . The incline is given an acceleration a to keep the
block stationary. Then a is equal to :

a
L
1) gtano
2) g
tana
3) g sina
4) g cosecu.

o T & THOT IRT Ad e U UF sold (@ AG L | A9 g
FT a caioT & X ol 2R @dl & , df a &1 AT 4T § :

a
¥
1) gtana
2) 9
tana
3) gsino

4)



g coseco

Ques # :33

The differential cross section of scattering of a particle by a hard
sphere ofradius R is given by :

1) IR 2
2) aR?
2
3) R?
2
4) R?
4

R B5=ar & FoR 7l § U &UT & Uchivld & (o0 Hddhal
gitaT (BihiEa sia daerd) T Ald gET

1) aR?
2) aR*
2
3) R3
2
4) R2
4
Ques # :34

A particle is moving on elliptical path under the central force acting
towards its focus. If v; and v, are velocities of particle at the cormners
of major axis respectively and v, is velocity at the comer of minor axis,
then relation between v,,v,and v, isgiven by :

1) 2
v, =4
)= -1
vy
2) .
Vo =WV2
3) 1}_:!['l :1_:!1 +v3
4) vD f— '1_:1 —_ '1_:2

TS HUT Gdd # 3FH Afd 1 3K Ffead g9 & e afa
@& | A v AR v, waE: e & BT WHor &1 39T §
U v, g &7 & R O HOT FT A § Al vy, G v, H GFeR BN
1) 2

1;-‘
1,"0 = _1
vy
2) N A
Vo =WV
3) 1-’0 = 1—’1 =+ 1—’2

4) Vo=M1—V;



Ques # :35

The path of a particle moving underthe central force depends upon
its eccentricity £ . Choose the correct statement from the following :

1) Ifg<1 (#0), the path will be hyperbolic.
2) Ife<1 (#0), the path will be circular.

3) Ife<1 (#0), the path will be elliptical.
4) Ife<1 (#0), the path will be parabolic.

FealT g F el Afaefe Aus F7 gy soheear ¢ W AR
Fal ¢ | Teaf@a # & 96 Fa gEv

D) afz e<1 (20) ¢ & oo 3ARaGeIHR g1 |

2) afg e<1 (#0) & dr g g g |

3) afg e<1 (#0) & @ 97 SEgdg 91 |

4) afg e<1 (#0) & o 99 WaedHR T |

Ques # :36

The maximum possible angle of scattering for equal masses in laboratory system is :
) =
2) T
3)) &«

4) 3w

1) &
2) T

3) 7

4)

Ques # :37

The angularmomentum of a rigid body can be written as L=Io
Here I is:

1) asymmetric tensor of rank two

2)  an asymmetric tensor of rank two

3) an asymmetric tensor of rank one

4)  asymmetric tensor of rank one

UF T U & iy Ga L=Io & w7 & 2o AT & ar
T8l 1 &

D) @ife d&) o gafag uiger @)

2) ife d&) ar &1 IEATAT Tl (&= )

3) R ) Tk HT IHTATAT T (&)

1) e (I) T FT AAAT TR (@)



Ques # :38

Acubeofmass M andside a is rotating about its one side
{say along x axis) with angular velocity o _lts kinetic energyis :
D Zero

2) 1

Mol d
2
3) ~
Es'pf|.-:g|3r:ze2
3
4 —
) v ap &
3
M S AT Td a ¥l & G 3H9ell Ueh 8T ( AT X 38T &
e ) & WU o FIUNT AT F GOIA T 6T |
SHET ATl Fall BN
1) AT
2 1 —
) “M| o) d
2
3 -
) %M o|* a
Y Lvep &
3
Ques # :39

If the Lagrangian L is not an explicit function of time , then -
1) Hamiltonian H is a constant of motion.

2) Hamiltonian H is not a constant of motion.

3) Angular momentum is a constant of motion.

4) Angular momentum is not a constant of motion.

I AV L FHT T GEIS Holed o g1 Y -
D) gferea@aet H 1fa 1 fAardier glar & |

2) gfAee et H 91T &1 fiaciien 18T glar ¢ |
3) smrofr FaeT a1f T P adies glaT & |

4) ol Gaer a1fey ot e AT g & |

Ques # :40

The Lagrangian of the simple pendulum is :
1)) 12 1
mi~68" + 3 mel (1—cosd)

21 5.
Emé’ 6" —mgl(1— cost)

3) mi6> + mgl(l —cos8)

4 mfzéz—mgfﬁl +cosf)

I S &l AT T & -
1)



mi*6* + %mge’ (1—cos8)

2) .
%ma’zé‘l —mgl(1- cosd)

3) mi6 + mgl(l —cos8d)

4) mi2g* - mgl(l +cos8)
Ques # :41

1
Fora linear harmonic oscillator szkcl , the equation

of motion by Hamiltonian principle is given by

1) .e k
X=——x
I
2) -
vo_ |k,
M
3) . T
=——X
k
4) ¥ = —mkx

ﬁﬁﬁﬁﬁﬁﬂ%@ﬁ?ﬁ@%ﬁﬁmsmﬁfﬁﬁaV=%h9
i afy i TEET g -

D v-_k,
m
2) . [k
I=—(—Xx
m
3) - . H!
X=——x
K
4) X =—mkx
Ques # :42

The eastward deviation of a body falling from rest from the height
of 100m on the earth’s surface at the equator is approximately :

[ Take angularvelocity of earth =0.7 «107* rad/s and gzlﬂm/‘sl]

1) 0.5 cm
2) 4.0 cm
3) 2.0 cm
4) 5.0 cm

gedl §ag W AT Y@l W 100 m 3915 & oA & TR avq
&1 qd $T 3R fa=rels e@rstar giem
[ & geet &1 &vhg &9 @=0.7x107" radis @2r g=10m/s”]

1) 0.5 {a T,

2) 4.0 Y.

3) 2.0 {T.

4) 5.0 Q.




Ques # :43

Choose the correct property of Poision brackets :
D (gw+7)=(8w)-(.7)

2 (g 2w)=2(d.w)+ (87w

D () 2) +(2:0)%) +((w. 2)9) =1

D (pw)=(v.9)

a3 & fare wdh aonerst gfere

D (gw+7)=(8w)-(¢.7)

D (prw)=x(w)+ (9.0 v
D ((e.v) 1)+ (7:0)w) +((v. 7)9) =1
D (o) =(w.9)

Ques # :44

Forthe components of angularmomentum L | the generalised
relations for Poisson brackets [L!.:L r.] =

1) 0

2) 5!'?

3) E{,"kﬁk
4) 1

Fir G L ¥ weat & fow o e & e e
e B (L!._.Lj]:

1 0
2) 5,

3) EyicLi
4) 1
Ques # :45

A particle of mass m , can move along a horizontal straightline.
This particle is attached to a spring whose otherend is fixed at

[ distance above the mass in equilibrium. When particle is slightly
displaced horizontally the restoring force F in spring produces
elongation & inlength of spring.

The frequency of small oscillation of mass m is given by :

1)

F

1= 3o
D f=22JFmi
3) m
T T

D 1 F




m ECAHATA & Teh HUT alfa=r Tl Y@ F a1fd & Fhar ¢ |
e HOT U [T § ST ¢ TolaT GIRT T GeAT i A
e & | gl W FW g (F7d) § | 919 01 &1 atfaea:
3eq TGea aid £ df Yoaee go F & dRoT e &t
s # faeaRor 61 3cueT gl & |

GEOHAT M & 3¢9 gield &l Hdid g

D o |F
/= 27\ ml
2) f=22Fmi
3) 1 'm
i
4) 1 |F
- 2T E
Ques # :46

A massless spring having force constant ¥ has masses m;and
m, attached at its two ends . The frequency of oscillations is -

k
??'Il + ??'IE

k(m, +m,)

1)

2)

1y,

3) kml + M,
?ﬂl + ?ﬂz

4)
k(my +m;,)

2.2
?ﬂl ”12

UF geddA g e, foaer oo Faas k£ & & e &
¥ ZeTAE my dA my I3 §U & | Jerat 1 mgfa gl -

1) %

my + M,
2
) k(my +m,)
iy,
3) kmy +m,
ny + 1M,
4)

k(my +m,)

2.2
”11 HIE

Ques # :47



The invariance of Lagrangian under spatial translations implies the :
1) conservation of linear momentum

2) conservation of angular momentum

3) conservation of energy

4) conservation of parity

3MHTRRT TATATAROT & Hecrdid Afearder it freawar # s=afafea 8 :
1) Y@ @t &t @vefor
2) 1o HQ9T ahl EXETOT
3) AT T HYETOT
4) AT T GI&TOT

Ques # 48

The motion of a system can be represented by a differential
2

L
]

v dy
=+ 2k— +a1§y= 0 . The time period of the motionis :

equation
’ dt* dt
1) T:2:r
k
2) 2z
I
(e -%?)
3) Tzzrr
a_"h
4) T 27
2
(" +F%)
d’y -
wﬁmﬁ?ﬁﬁmmd;+zk&+%m=
2
¥ uefa ©har AT § dar 1fd &1 Aadee b
1) T=2:r
k
2) _ 2T
r= R
(" -7
3) T=2:r
&';h
4) T 2x
T L
[&Jﬂ +}:J
Ques # :49

]. L]
Forthe Lagrangian L = quql .inthe solution of Lagrange

equation | the co-ordinate g will depend on 7as -
(initially g =0)
1) q ot

2)
qar}é



3) gt
4) 3
qaré
1

mﬂ=5qlf}2 & o, danfesraer afexor & g
 fadar® g #1 ¢ R FERaT gt -

(YRS & g =0)

1) q ot

2

: qa'a.‘}é

3) qa'rz

4) 3
qa}fl‘é

Ques # :50

Suitable generating function corresponding to the
canonical transformation —

q =\/2_psinQ .pP =\/2_pcesQ

1) 1,
Eq cotQ
2) 1
qu
3) 1
_qu

4) PsinQ + PQ

Falfdehd ®9ea’oT ¢ =+2PsinQ ., p=~/2PcosQ
& fAU3Tgad SAdsd Hod b

1) |

—q~ cot

X Q
2) 1

zpfi’
) —1Pfi’

2

4) PsinQ+ PQ
Ques # :51

Equation E = pc is valid :-

1) for an electron as well as a photon

2) for an electron but not for a photon

3) for a photon but not for an electron

4) neither for an electron nor for a photon

FHIIOT E = pe AR @ -

1) teh stereiat Ud U wieie et & faw

2) ua garagle & fT Weq v wiek & fore w1t
3) Teh It & ToIT YRe] Ueh Solohelel oh foll o1




4) AT Y Zeraeiel & farw , =11 &1 Wiel & fore

Ques # :52

Suitable generating function corresponding to the
canonical transformation —

qg= «f'EPsinQ , p=~2PcosQ

D 4 my
2) m,
) 1.5m,

fore gegaw my &1 us Tvs 2598x10% H/A Faw &
fasfer & | ofaehe Aoz &1 gegaa -

2) m,

2
3) Em[]
4) 1.5m,
Ques # :53

A photon has velocity ¢ in aninertial frame S moving with
velocity v with respect to anotherinertial frame 5,
then its velocity as observed from 5" will be -

1) c+uv
2) c—uv
3) ¢

4) ¢+ v if both velocities are along same direction and
¢ — v if they are in opposite direction.

Aescarg AES' OF & 9T v o9 § Afafie Ascdm Fder
TASHEOET c ST AT FCEE |
S0 Wicld & feicer dF S & 91 giem -

1) c+v
2) c—-v
3) ¢

4) ¢+ v gig a1 997 A feum & g vg
c—v I = a7 Tuda &am & g7 |

Ques # :54

How much mass is lost when 1 Kg of water at 0°C turmnsto
iceat 0°C ?

) 243x10"2 Kg
2) 373x 10712 Kg
3) 0Kg

4) 0.005 Kg



S9 0°C oX 1 T, 5 0°C W &% & dgodl ¢ dd
fehcleT ScTATT T AT &7 AT & ?
1) 243x 1012 Kg

2) 373x 1012 Kg
3) 0 Kg

4) 0.005 Kg

Ques # :55

A meson is moving with speed 0 8c relative to ground . If its
time of flightin its frame (i.e. with respect to which itis at rest )
is2 x 10% s _ then how far the meson will travel relative to ground ?

1) 2 m
2) 4 m
3) 6 m
4) 8 m

T Al Hdel & AdaT 0.8c 91 & aifaefier @ | afg swah foider
a7 (e omer a5 faR 8)# suar 35599 & 2x108s &
dl 8ol & WY AT Thdell gl T & ?

1) 2m
2) 4 m
3) 6 m
4) 8 m
Ques # :56

With what velocity should a rod be moved in the direction inclined
at 60° to its length so that apparent contraction of 10 % may be
foundin the length of rod ?

1 0.872 ¢
2) 0.672 ¢
3) 0.772 ¢
4) 0.972 ¢

U B5 HUAT eiFals & 60° @ior FT feem & foeg aor & ofa
foh sahT orrats & 10% FT Thoel Wicd 5 T ?

1) 0.872 ¢
2) 0.672 ¢
3) 0.772 ¢
4) 0972 ¢
Ques # :57

Avector inthe the system 5'is represented by 8}4—6}' - The vector
can be representedin the system S by ¢
[ S"is moving with velocity 0.8ci with respect to S]

b 4.8i+3.67
2) 4.8i+4.87
%) 4.8i+6;
4)

12i+72)



e S & v @Y 8i+6, & ughia fhar sar & ar e S

# g Tieer grm -

[ afy S ™S & amar 0.8c; & F el & )
D 4.8i+3.6]

2) 4.8i+4.8)

3) 4.8i+67

4) 12i+72)

Ques # :58

A body of mass m moving with velocity v hits another body of same mass moving with same speed v but in the
opposite direction and stick to it . The velocity of the compound body after collision is :

1) Zero
2) v/2
3) 2v
4) v/4

v 497 & Fiferelier m GeTATT Y U I FATT Ged AT Y GATT 9Ter & Faqdiet fram & arferefier v
e TG W THURT [A9F ATl § | TFHT & q16 GIFA aE T AT g1 -

D e

2) v/2

3) 2v

4) v/4

Ques # :59

Which of the following is D' Alembert's principle ?
z(Fs —P;‘J-'Err =0

I

> (7 71) &7 =0

i

DS (F- )67 -0
i

Y S (F-T)em =0

A raraE FTRAGT A AT ST aTd ?
VS (F-5)on =0

I

2)

—_—

Y S (F+p)on =0
VY (F-Ji)6p, =0
i

YV S(F-T)om =0

Ques # :60



P

1+ £cosé
are constant. The force underwhich particle is moving is

proportional to nm powerof ¥. Here i is —
1) -1

A particle describe a conic ¥ = . where p and &

2) 2
3) 3
4) 4

v FOT aiET r=— £ @ faEng FdT g, =6l p d
1+ scosé

¢ foaas ¢ | a9 &u1 59ed & dgd afafia & 98 »
#r n" ad & GG AT & | qeT o f -

1) -1
2) -2
3) 3
4) -4
Ques # :61

A proton is accelerated with potential V. Its de-Broglie wavelengthis A .
The de-Broglie wavelength associated with deutron which is accelerated
with potential 2V, will be :

D 2
2) A
2
3) A
4
4) 22

uF OEd & V G & afa Gar sar ¢ ar sadr e
a4 gt § 1 2V fasa ¥ @Ra sygia & @9

C-gaTelr adIgEd B

1) A

2) é
2

3) é
4

4) 24

Ques # :62

The kinetic energy of a particle of rest mass my is K . The
de-Broglie wavelength of this relativistic particle is —

) h
2mpK
2) he
K +m, c’
3) he

\/K(K+2mncz]



4) h

myC

m, TOIA SeA aTd T T T A ST K |

58 afadT For F @i alaesd g -
1) h

2mpK
2) hc

K+, ¢’
3) he

\/K(K +2mncz]
4) h

MyC
Ques # :63

a2
The eigen function ofthe operator —-— xz Is -
ox”
1) w:e—r‘ﬂ
2) W= o x
3) W= e—xfl
4) W= e *
a2
HAFREF — — X & HSIAT Held p -
ox”

1) w=e "2
2) W= gt
3) W= e—x,:’l
4) w—e_x—
Ques # :64

Muliplication of two linear operators is :-
1) always commutative

2) never commutative

3) not necessarily commutative

4) always a unit operator.

AT HHRHT FT OGS :-

D) g¢ggprREaggart |

2) el s pr RAAT g T ¥ |
3) A RATAT &) I T H AL § |
4) gq sHIS THRF BIT ¢ |

Ques # :65



If J_=J, —iJ, thenthe value ofthe commutator [J’z . J’_] IS —

1) W
2) i
3) Y
4) —h}_

2) i
3) —M_
4) —hJ
Ques # :66

If A and B are self adjoint operators , which of the following statements is not true -
1) AB + BA is self adjoint

2) i(AB - BA) is self adjoint

3) AB is self adjoint only if AB = BA

4) AB will never be self adjoint

IfE A Ud B T Heldedl (Ao USSiEe) HhRS gl aad e A A slT arFaa acg Agi & -
1) AB + BA g Heraet gl

2) {(AB - BA) ¥ "oldel g1

3) AB Ty T Teldel 81917, 5T AB = BA &l

4) AB &3it oY T HeldeT SIET g1

Ques # :67

Choose the wrong statement for projection operator :

1) Two projection operator are said to be orthogonal if their product is zero

2) The product of two commutating projection operator is also a projection operator.
3) The sum of two projection operator is always a projector operator

4) | w >< | is a projection operator only when | y# > is normalised.

Y&IT §HRF & AT e Fyar gfaw

D) afg 3 walT HhRen! &1 IOTAG Yo & Y 3o AT Hael |

2) ar s FafedY vaTd HehRah &l J[uTeTthel T T8TT TR Bl § |
3) &t weYT Hepeh! &l AYeT T T Hh R gIaT e |

D |y ><y| dad df 98T TR & F9 | > THEST § |

Ques # :68

If 4and B are two operators which commute with their
commutator[A,B ] , then e‘{eﬁ Is equal to :

1)



A+B

e
5 :
) A+B+%[A:B]
e L
3) A+B+[AB|
e
4) Zero

A 9 B 2 §FRS § 5 3% #AREAGE [4,B | & @
F fafadT &1 9o = & ar e'e® & AW g

1) QA—B

5 .

) A+E+1[A:E]
e 2

3 +Bs

) g A+BAB]

4) S

Ques # :69

The wave function of a particle moving in one dimensional box is given by

\/E. ‘Tx
—sin D<x<a
w(x)=1Ya Laj

0 otherwise

a
The probability of finding the paritcle in the position range 0 < x < E IS :

1) 1
2
2) 1
4
3) 1
8
4) 1

e fadT g & aiidefiie o7 &7 oET Bed

\/Esinfxx] 0<x<a
w(x)={Va La ‘ @RI fear Srar §
0 3= A &g

ar o & g W Dc:x-::g H gler &7 wifear &

1) 1
2
2) 1
4
3) 1
8
1

4)



Ques # :70

A pariicle of mass mis incident on a rectangular potential
barrier of height 7, andwidth 4. When its energy approaches
the barrier height the transmission coefficientis :

1) - , 2
my, A
1+ 5
- 2?-1_’ -
2 - -1
) mVDAE
1+ 5
- EE_F -
3 — —_
) '.r:iﬂ'/'[,_»éi2
1+ .
- zh_’ -
4) - -1
ml'/E,AZ
o

M GETHATT &l Ueh &1 V, 3915 Td 4 45K & HTIHR
fgarg iR ov 3mfag glar & | J9 &or f Fa1 faerg o
I F15 T 3R RN Gl § dd IRIHAT [0INH H AT BT

1 - 42
) m VDAE
1+ .
L Zﬁd g
2 - -1
) m VDAE
1+ 5
L zﬁd g
3) [ m VDAE_
1+ 5
— zﬁ_. e
4 - -1
) '.r:iﬂ’/E,A3
o
Ques # :71

The probability of finding a simple harmonic oscillator in the classical limit is : [ The oscillator is in its normal
state |

1) 50%

2) 64%

3) 84%

4) 92%

T Il AT aYeleh Y 3T RRTFAT HATH g FY MRFAT § - [ SYeld TR AT JTTATH
T

1) 50%
2) 64%
3) 84%
4) 92%

Ques # :72



Thevalue of < F, > inthe ground state of one dimensional
simple harmonic oscillatoris -

1)) 1 eoh
2 m

2) oh
m

3) 1

4) Zero

U T9HIT TRl Tl aifes $T #el v 7 < P, >
&I AT BIET

1) 1 wh
2 m

2) cofi
m

3) 1

4) o

Ques # :73

Choose wrong property of Pauli-spin matrices ?
D) 0.,0,+0,0,= 0

2) trace G, = trace c,=traced,=0

3) 2

uT3e-fger (ashon) AT & fore arera qorest gfaw
D)oo +0,06,=0
2) trace O, =traceo =trace g, = 0

3) 2 2 2
c,=06,=0;=1

V(o 7)o .n)=0

Ques # :74

Possible values of the total angularmomentum in the
addition of two angularmomenta j; and j, are:

D 0,123 (i + J)

2) G-1-2-3--| jl - ._.f'_J, |

3) (f1 + fz}:(}l +Jh —lj:(f1 +Jh —2}| h=1J
DG+ 1)+ T =0 + T3 = 2)seeeeeens(=Jy = J2)

Ji T j, A & 3 RN FA & A F For Fohe
a9 & THd AW BT & -
1) D.1.2.3.-(.}1 +-.-F2)



2) G-I-E-B-J jl - __,T2_|

3) (f1+jz]:(f1+fz _1]:(f1+fz_2}:-----------:| h—Il
B Gy da)s U+ Ja =D + T2 = 2) s (= Jy = J2)
Ques # :75

The Clebsch-Gordon coefficients are -
1) all real

2) all imaginary

3) real and imaginary both

4) necessarily integer

D) wsf areafas

2) gy Freafaish

3) areafas Ud swedfae et
4) 3MaeTe §9 § Ui

Ques # :76

One dimensional momentum space wave function can be expressed as :
1) ipx

w(x) = 721?-[ a(p)e * dp

2) 1 —ipx
w(rf)=ﬁ_f a(p)e * dp

3) 1 x
a(p) = UEI w(x)e * d

4) —i

a(p)=7;ﬁ_fw(m " v

T AT 39T GATSE G001 Bl ) STFd FI a1 FHIHRIOT
1) ipx

w(:f)=321§_[ a(pe * dp

—ipx

2) :
w(x)=72]§_f a(pe  dp

3) 1 =
ap)=——[y(e " &

4 ~ipx

e R oy

)
a(p)= [y

Ques # :77

The wave function of hydrogen atomin (n, [, m} quantum
3/2 -

2
LET _ E_F 2r }e—fﬁﬂ:

-~

1 1
state Is given by —
SINf3x |

2

Here value of (n, I. m) is
1)



n=3 1=3 m=1
2) n=3 [=2 m=1
3) n=3 [=0 m=0
4) n=3 I=1 m=0

(n, 1. m) FaeA 3aem # GSsd WA & a9 Held

1 H Liz_} P & e 8
dy

1) n=3 1 —3 m =1
2) n=3 I1=2 m=1
3) n=3 [=0 m=0
4) n=3 I=1 m=0
Ques # :78

An electron is trapped inside an infinite spherical well
0 r<a
Vir)=
+0 F>da

then ground state energy of electron, for the case where
orbital angular momentum of electron is zero | is :

1) EETE
.
ma-
2) Zero
3 79
) 3home
- 2]
2 ma
4) ﬁz Tz
5
2ma”

0 r<a

Teh Seoldgle Heded Aileld &9 F(r) =
b +o0 F>da

Adg &, dr Solgca & e FEIT HIOT Faar
T 3T H HeT AT FAT H AW §

1) A2l
2
ma
2) Zero
3) 3 hzﬂ_z
2 ma’
4) Fzz:rz
Emaz

Ques # :79



A particle of mass m moves in a one dimensional simple harmonic

1 k
potential ¥, = E.?c:c2 with angular frequency @@= ,|— .
i

1
A small perturbing term 4% =55}m¢2 Is added fo Fj .

The first order perturbation to the energy is :

1 :

g,

2 2

' opooldy,
y

Vo po 1%,
2k

Y ED=0

1 .
v A smadft A If'[,:;?r:x2 I m EEOHET FT UF FOT

ﬁmﬁqﬁmzﬁﬂmﬁ&ﬁﬂﬁlaﬁ%ﬁmm
m

VU}=%5}Q¢3 ST ST & d S & g P s g

D gy,
2 .
b pe L%,
4k
Vo po Lok,
k
4) £D _ g
Ques # :80

The first order effect of a time dependent perturbation, varying sinusoidally in time,lead to :
1) absorption of energy only

2) emission of energy only

3) emission and absorption of energy

4) No change of energy

AT & 1Y SI1afhT T F TRafda g 1§ v T571T IfAT 47137 (IREIQU) & TUH FHife g/ T
NaF e :

1) Srerer Foit 3raeiisor @t

2) &adl FT 3chT FI

3) FAT IcHSIeT UF HGITOT &

4) Foft & 3afkafda e & r

Ques # :81

Which of the following experiment is a direct evidence for the quantized nature of energy states in atoms -
1) Davisson-Germer experiment

2) Stern-Gerlach experiment

3) Rutherford a-scattering experiment

4) Frank-Hertz experiment



forest & @ Flerar yahT wATOLE # ST ATt F FATEIF gl HT HUT gHOTE -
D) 2faaer-steR v

2) TR FYaT

3) EAHIS o-FhoTeT 9IET

4) Sheh-goT waT

Ques # :82

The transition probability per unit time as per Fermi Golden Rule is -
D) 27
2y
p s
2)
i
h

) Vs

*pr ()

2 P r(Z;)

Va

2 F‘f(E:)

4) o 2
ng] 7

HT Mese AT F HTAR i 0T FAT FHAT FY WfAFar gt ¢ -

1) 27 2
?‘Vﬁ Pr(E;)

Y
\/; Vs

3 2
) ‘Vfr Pr(E)

4) (52
3

Ques # :83

i Pr(Z)

2 P r(E;)

2 Pr(E)

The ground state JWKB energy level of freely falling particle in earth’s gravitational field is given by : [here c
is constant |

DE,= c(mgzﬁz)

2) E, = c(mgh? )2
3)En — comg*h? )P
4) E,= c(mgzﬁz)m

qedl & TocdT &1 H A T § IR FT 7 HeT a1 . 5eeg,F.A. JWKB) FAT TR e : [Tel ¢
e § |

D) Ey = c(mg™i®)

2) E, zrc(:r.izgzlfi2 )1,(2

3) E, = c(mg*#2 )

4) E, =c(mgzﬁ2 }lﬁ’

Ques # :84



The second order correction in the Stark effect in ground state
of hydrogen atom is given by -
[ a;= Bohr'sradius , £ = external electric filed]

1) 0
E® = - a E*
2 3
) E® = E.:ar[%E
3) Zero
4) 2
E® =Z g E*

BISSIal TATY] I Hel e # Tk 98
FT fgdm sfe e ¢

[ay= oTX =, E= aeg fdegd &7 |
1) y 9

2
2) 3 0,
3) A
4 2 .
) EQ® =Z g E?
3
Ques # :85

The photons corrsponding to transition between two levels 1
and 2 have an energy iv= E, — E; - Then ratio of Einstein

. Ay ) )
coefficients —2L is proportional to nm power of v . Here nis:
12

1) 1
2) 2
3) 3
4) 4

el TR 1@ 2 # GHAUT & FId Bleld & a1 iv=FE, —E & |

. A
o ISES T F7 U 2L, v & n ae

Blj

& WA BT & | T8l n ¢
1)
2)
3)
4)

AW N =

Ques # :86

For a system of two identical particles , each of which can be in one of n quantum states , the number of
symmetric states of system are :

D nin+1
¥

e




2) n
3) n(n—1
2

4) on

&Y TAWH FUIT & TR & AT, ST8T TeAd HIT n FaTH HTEATIHT A A fFd) off v sqvear A @

AhdT ¢, AFrT Y A AT sravamt A aear g :
1) nin+1)

4

-

2) n
3) nin-1
2

4) 2n

Ques # :87

The relation between the energy of the electrostatic interaction
among electrons (U, ) and of their interaction with the nucleus (U,,,)
inthe neutral atom is given by :

b Uee = _Uen
2) i 1_.
U ge _EL enl
3 1
: Lre?e? = _EL'EH
4) 1
Lre?e? = _ELFQH

eI 9XAY] # Soigedl & A= feR faegd swdea sar (U,,)
U Solaglel Sl AleE & G dedled Far (U,,) & A9 graed §

D Uee :_Uen
2) 1
U ee _EL er
3) 1
U ee _EL gr
4) 1
Lvee = __L'rm
7
Ques # :88

A Dirac particle has a spin of :
1) i.’ﬁ!
2

2) h
3) h
2
4) Zero

fai® FOT FTAHITE
D3

2
2) h



3) h
2
4) AT

Ques # :89

The energy of a photon is equal to kinetic energy of a proton. The
kineticenergy ofthe proton is £ _ If 21 be the de-Broglie
wavelength of the proton and }iz be the wavelength of the photon.

A
The ratio of —X is proportional to -

“2
1) o
2) EL2
3) 2
4) £l

UH BT FI FAT Uah UIeld I fda 3T & FAT o | Wie $Hr

e s E & | 4t s @ aghre aiaded 4, ¢ e
’2“1

el $T alaeed A, & df 39 o FATATAT BIaT -
o)

1) E' &%

2) EV? ¥

3) EV %

4) El $

Ques # :90

The d'Alembertian operator is :

2) | &2
0=V -—5—
c” ot
3) )
[ =‘F2+fzﬁ—,j
ara.
VO =visv
N-TAFIRTT THPRF &
D) o=v?
2) 1 8°
[ =v2——aﬁ
c” ot
3) )
] =‘F2+62;2
N =v24v
Ques # 91

A system absorbs 35 J of heat and in the process it does 11 J of work . The system follows another
thermodynamics path to same final state from same initial state and does 15 J of work. The heat transferred



in the process is :

1) 397
2)  311]
3) 617
4y 357

TF A A T 35 J FAT ITMVA FT 11 J F FIET Y | AFT TAT IRTENF 9 3fad

HTEYT F ALY 3T ISATIAS I T 15 J FF FIAT & aY 3 T I FSAT gEATAIT FHT AT 21917 -
1) 397
2) 317
3) 617
4) 357

Ques # :92

Asample of ideal gas ( = 1.4) is heated at constant pressure.

If an amount of 140 J of heatis absorbed by the gas |
the change in internal energy ofgasis —

1) 407
2) 7273
3) 100 J
4) 1807

TF HEY 3T (= 1.4) ufdgy & Fua g w @ G
AT & 1 3t | 140 J Fr Fear s@afeg wdr & ar da
& 3afie FaT & gRada g -

1) 40]
2) 72
3) 100
4) 180 J
Ques # 93

The efficiency of ideal Camot engine in terms of adiabatic
expansion ratio 2 and adiabatic constant } is given by —

1)
e
el

2) R

n= ]+l
L P
3) - —7-1
n=|1-—
P
4) i - .-"_1
e
] g

TEISH UER 37edid 0 U9 TaSA foade p & gat A
ITEET AT Sofel &7 S&TaT gl & -

1
2

2)
el

3)



4) PN |
aan
yo)

Ques # :94

The combined form of first and second law of thermodynamics is given by :-
1) TdS =dU + PdV

2)dQ =TdS + PdV

3)dU =TdS +dQ

4) TdS =dU - PdV

FEARTIAR & TUH T AT AT F1 TgFd T @ 47T FoFae @RI a1 ST Tha1 ¢ :-
1) TdS =dU + PdV

2) dQ = TdS + PdV

3) dU = TdS +dQ

4) TdS = dU - PdV

Ques # :95

One mole of gas expand isothermally to four times of its initial volume. The change in entropy in terms of gas
constant R is :

1) 0.602 R
2) 1.387 R
3) 2.774 R
4) Zero

TF Aol 34 39 IRIAF AT & IR IO o FAAIT TG & GHR gYelt g af Toerdt 7 A
fa9ar® R & gal & aRad« g :
1) 0.602 R

2) 1.387R
3)2.774R

4) e

Ques # :96

Which of the following is not a correct Maxwell's thermodynamics relation ?

Drery [eép

2D (esy (ep

3) "ar] _[arj
0P Js P

as
Yiesy (ev
\OP )1 Lﬁf P

e & q i I1 vF WE AFHAT FEARIART Fra-o AT & 2
1)



2) fesy (ep
7))
3 (er\ (ev
(5,

4 (as)
&P );

Ques # :97

Choose the correct statement for Enthalpy :

1) Enthalpy has dimension of entropy.

2) For an isobaric process the change in enthalpy is equal to change in its internal energy .
3) Enthalpy remains constant in a reversible isobaric adiabatic process

4) Enthalpy always increases in a reversible isobaric adiabatic process

Tt & Rre e e e
1) vededy &y fgATd veerdt & gHET
2) ve THETER oA & fore wededt 3 aRade siafie Feit 7 aRads & qea grard

3) veh IchACIT FACHIT SE Tha & veded! fAud tEdr €
4) e IchAUIT TACHIT $G I Yshe & Tededr gaem dedr &

Ques # :98

Enthalpy H, pressure P, internal energy U and vloume V have a relation given by :-
HH=U+PV

2)H=U-PV

3)P=H-UV

4 )U=H+P-V

trded) H, 19 P, 3Ted e Fall U 94T AIdT V H TFaT g g :-
HH=U+PV

2)H=U-PV

3)P=H-UV

HU=H+P-V

Ques # :99

Thevalueof C, — C, foranideal gas is-

[ £ - Modulus of isothermal elasticity, «- Coefficient of volume expansion ]

D TEaV?

2) TEQV
3) T2Eav
D TE oV

veh Hed 3G & e C, - C, @ A ¢ -
[E - ramy yrReedr Jols , o- HEad TER TS
) TEaV’




2) TEQ*V

3) T’Eav
4) 2

TE aV
Ques # :100

If Z; and Z; are partition functions of two systems respectively and
Z!_f; Is partition function of combined system at temeperature T then —

[ Assume these two systems does not interact |

D ‘z:'r' = Z:'Zr'
2) z;
Zy =—
o Zr'
3) El.
‘z!r' =—L
o/ Z{_
4) Z.=Z.+ 2,

afg Z; @ Z; @ fderl & T a9 9 SaakoT $eld § T Z -
51 foiral & dged T &1 Gida]or B ¢ | ad -
[ AT & ST SR 33l &ar 78T =g & )

1) Z:'r' = ‘E!‘Zr'
2 2
) Z
fo =
u zr_
3) 72
z =_J
Z:‘
4) Z ZI Z.
Ques # :101

For equlibrium of a system , which is in contact with heat reservoir of constant pressure and temperature , the
value of Gibbs Energy :

1) is always zero

2) must be minimum
3) must be maximum
4) always increases

39 [y Y graEedT, AifF AIa aI I SET FFHANER F AT A §, & v A= Farsra=

D adg ewad
2) e Qi A1feT
3) 31fehcte gl TRT
Y) gda sgard

Ques # :102

Which of the following is not an example of second order phase transitions :
1) Transition of liquid helium Ito liquid helium llat A-point (2.19 K).

2) Transition of ferromagnetic to a praramagnetic material at curie point.



3) Transition of superconductor into ordinary conductor in the absence of magnetic field.
4) Transition of water into vapour at constant temperature and volume.

ot & @ Flaar sgrer gd Fife w1 yrawr @w#AT (TRadT) A8 E
) A-famg (219K) w &g &ifega | &1 &g gifeaa || 7 aRada
2)3’§I9frd|qtm»i‘|sga-dcr?|u qere & 3feTgFaenIa qard H aRacte
3)Wmﬁaﬁmﬁaﬁum¢wwmrq qTeleh & IRadT
4) foRIa AT & 3T R 91elY &7 arsq 7 qRade

Ques # :103

The Clausius-Clapeyron equation is :

Ddp T
ar — L(Vy -V;)
2dp TV, -V
dar L
dPp L
ar T,-V,)
4 dP LT
ar (v, -7,
FATTATH-FIRTT THIFIOT & :
Dap T
ar LV, -V,)
2 dp T, -W)
dar L
3 dp L
ar TV, -V)
4y dp LT
ar (v, -7
Ques # :104

Forsingle particle of mass m enclosed in volume V | the number of
accessible microstates inthe energy range E to E+ AE varies with

Hm power of E. Here 11 is —

1) 1
2
2) 1
3) 3
2
4) 2

V 3aad & UNGS m GeaHd & Udhd &7 dhf E & E+ AE 9XE
# it ew sEen’t & GE E i n° O & 3eaeR

gRafda gidt 8 | I8l n ¢ -
1)

I—"M||_|.

2)



3) 3

2
4) 2
Ques # :105

Choose the correct relation between partition function Z and Helmholtz free energy F :
1) F=2NkTlogZ
2) F=—NkTlogZ
3) F=-2NkTlogZ
4) NkT
F =

logZ

HTAAOT G Z T §oHgIecs {Fd Sl F 7 U8 goaey g0 :
1) F=2NkTlogZ

2) F=—NkTlogZ

3) F=-2NkTlogZ

4) NkT
F =
logZ
Ques # :106

The number of phase cells in the energy range 0 to £ for a simple
harmonic oscillator of mass m and frequency v, 1s given by —

1) E
ho
2) Em
v
3) hu
E
4) 2hu

E

SedA m d HEfd v & el Had s & for 0.8 E
ST W H el Hifesh3l 6 gear gidy & -

1) E
hu
2) Em
hu
3) hu
E
4) 2hu
E
Ques # :107

Which of the following is not a boson ?
1) « particle

2) H,



3) 1%
4) LE_]'_

AT AT NAATASTE :
1) oo &7

2) H,

3) Li%

Y il

Ques # :108

Three classical particles are to be distributed in four energy levels . The number of possible ways of
distribution are :

1) 81
2) 64
3) 20
4 12

N RREFAT FoIf 1 IR Fo1T T & RaRa FET T | AR & gag afs fraeard

1) 81
2) 64
3) 20
4) 12
Ques # :109

The Fermi energy at absolute zero temperature is given by :

1) EF:G
2)E _Ef 3N Eﬁ
d EHILEFEV
3) - 3/2
E_;r=2mh2 o
sV
4 3 - 32
‘o ()
d 4mLE:rV
U T AT W AT Falt gafdia ot g :
1) EF:U
2) - _Ef N 23
d ZmLE:rV
3) p 3/2
3
}:T_;p=2r:i1h2 o
¥4

4) W ( 3n 32
Er=—| —
4mLE:rV

Ques # :110

The significance of Bose - Einstein and Fermi - Dirac statistics becomes negligible at :-
1) low temperature
2) low temperature and low pressure



3) high temperature and low pressure
4) low temerature and high pressure

T-3MSHENA TUT BHT-3T TAITRIY T Agea AIVY g AT & IfS -
D e amgr

2) fT aTq T e e gt

3) 3Tg A gt AE g @

4) e AT g7 ST ST &Y

Ques # :111

The chemical potential for Fermions (Fermi-Dirac statistics) is :
1) always zero

2) always negative

3) always positive

4) may be negative or positive

w3 (FAl-FEE Tifead) F wrafas Qg
D g qrarard

2) T FOMAS Q1T &

3) g UecH glaT®

4) HUTcAS YT UATHS & ThdT &

Ques # :112

The expression for electronic heat capacity is -

l)c _ chirh\
21
2) 2 £ 3
Ca;l=x ‘VFC T—
2 \Tr,
3) C,; =3NkT
Y 3NkT?
&l TF

1) = (T
C&r = 7 :'Jk —
2 T
2) 2 £ =37
’ T
Ca? = 7 ‘VFC —
2 Tr )
3) €, =3NkT
4) 3 NET >
CE.!' =
TF

Ques # :113



The number of particles in the ground state for Boson gas is given by —
[ Tz - Bose Temperature, N - Total number of particles and

T'istemperature (<1z) ]
D N__,=Zero
2 T 1/2
) PSS
*?"'rg=[:| = ;-""Irﬁ' ] + | —
Ig

2

3) [, - 32
‘:""nrg:[] = ‘Mﬁ ] - LT—}
B

4) v v T
4 =0 — ¥ —
& TB

arete e i 7e saeer F SO fr g veiia i ar g -

[I5- &/ a9, N- &d &oif $r §&ar , T - a (<7Ip) ]
D f""r£=EI: AT

2) (P2
N.,=Nil+ L—}

Tg
3 i - 3i2
) r /
N, o=N{1-| —
T
4) T
.'?"'lrg=|:|I = .'“'Iir_
TE
Ques # :114

For shorter wavelengths, Plank's radiation law reduces to :
1) Wien's Law

2) Rayleigh-Jeans Law

3) Kirchhoff's Law

4) Stefan's law

3eT aErded & e corie Rafor e e agaard g d -
D) der a1 s

2) Y-S0t &1 o

3) fpars & o

4) T8 &7 oA

Ques # :115

Average energy of a Planck's oscillator is :

) E=hvu
2)
E= lhu
2
3) hu
F=—_"
ST 4

4)



E= %[e"ﬂ*‘fﬂ —1]

T CAih-gIfo Y 3t 39T ] :
1) E=hvu
2
)E:l
2
3) hu
E:
AT
E ?[e —1]
Ques # :116

A carnot engine has an efficiency of 25% when the temperature
ofsinkis 27°C. Calculate change in the temperature of the source to
make its efficiency 50%.

(Temperature of sinkis constant)

1) 400 K
2) 600 K
3) 300 K
4) 200 K

i@ f&@& &7 dF 27°C g1aT & O Ush &iel SoAd &l gatdr 25% & |
=H 54 & Fid & a9 #§ gRadd &hr worar IS Hed F
SHhI gaTdr 50% §F oY - ( & &1 a™ Faa ¢ )

1) 400 K
2) 600 K
3) 300 K
4) 200 K
Ques # :117

At T = 0 K the probability that a state 0.50 eV above the Fermi level is occupied is -
1)0.5
2) Zero

Y exp(-1/,)
Y exp(+ 1/,

T = 0 K R BH! 39T T F 0.50 eV IR TIT a2 F X g Hr aRwar g -
1)0.5

2) g
3) exp(-1/,)
4) exp(+ /)

Ques # :118

A particle under Brownian motion at27°C has arm.s. speedof 1 m/s .
The mass of the particle is —

(Usek =1.38 x 102 J/K)

D 414 x 1021 Kg
2)



124 x107° Kg

3) 138 %1020 Kg

4) 32x102° Kg

27°C o gi3elt I1fd & U TheT o1 & g9t AveT He A 1 mis & |
FUT FT SIHAT b -
(ork = 1.38x102J/K )

1) 4.14x102 Kg
2) 124x1020 Kg
3) 138x 1020 Kg
4) 3.2x102% Kg
Ques # :119

Chemical potential is defined as :-

2) "aF]
H: —_—
5?‘] Iy
3) [EF]
au: T
on )py
4) OF
'“:L

iy
2|
M
-

Ques # :120

A system can take only three different energy states
§=0, 6 =138x107"J, & =2.76x107" J.

These states occursin 2, 5, 4 differentways respectively.
At a temperature of 100 K the probability distribution of these

states are respectively -
(Take k=1.38x107% JIK)

D Zero Hel 4e2
2) 2 , T-L 4
3 get , hel 4

4)



2 , be? | 42

v fAFR Fad die Biea 39T s@eae

£ =0, 5 =138x107", 5, =2.76x107" J&r @
&dr & | A 3GEAT HAA: 2,5 4 oot gl & a5 Frdy
£ 1 100 K @19 9T 5 3iaen3il &1 Widedr faoer & Fa: -
(& k=138x107 JiK )

DI 51 4e2
2) 2 , T-2L 4e2
3 e , el 47
4 2 , 5e2 42
Ques # :121

The ratio of radii of nuclei  33Al and 5 X is 3:5

The number of neutrons in the nuclei X will be -

1) 125
2) 73
3) 52
4) 23

arfeE Al @ SX i Bsmit & e 35

52
ar e X & ggidl i | g -
1) 125
2) 73
3) 52
4) 23
Ques # :122

Nuclear forces are in general -

1) Short ranged, attractive and charge independent
2) Short ranged, attractive and spin independent
3) Short ranged, repulsive and spin independent
4) Long ranged, attractive and charge dependent.

AT T AT § -

1) 3req wre &, 3l Te 3mmaer ) AT
2) 31e9 IR &, 3TN Ud TehoT ) RRIfAT
3) 3769 I &, Il Td TshUT ) AT
4) o WIE &, 3TehST Ud 319 o AT

Ques # :123

The masses of neutron and proton are 1.0087 u and 1.0073u respectively . If neutrons and protons combine to
form a helium nucleus of mass 4.0015 u ,then the binding energy of the helium nucleus is :

1)7.1 MeV
2)20.2 MeV
3)28.4 MeV
4)36.5 MeV



WY T FgleT & GedHTT HAM: 1.0073 u T 1.0087 u T | IfE NN T 7gler fATHT 4.0015 u T

&1 gifergd AIffe qa1d § af fifeasT A A TuT I8 -
1) 7.1 MeV

2) 20.2 MeV

3) 28.4 MeV

4) 36.5 MeV

Ques # :124

When “33Th get convertedinto “§3Bi , the number

of « and ¢ particles emiited are —

1) 4o, 1P
2) 2c, 2P
3) Ao, 2B
4) 3o, 3B

wi@ “5oTh | “Bi & wureafa giar & &t
3cOtold o @ B SO Sl T&AT §ET -

1) 4o, 1P
2) 2o, 2B
3) 4o 2B
4) Jo, 3p
Ques # :125

The radiactive isotope X with a halflife of 1.37 x 109 years
decaysto Y which is stable. A sample of rock from the moon

was found to contain both the elements X and Y in the ratio 1.3

The age of rock is —
[ Assume initially it contains X only ]

1) 5.48 x 109 years

2) 9.59 x 109 years
3) 4 11 x 109 years

4) 2 74 x 109 years

1.37 x 10° a¥ g 31g &1 {BAIvidea wATaias X &g

gl Tt Ffdlas Y 2aT § | geRdT § Uit U @eed & X
dur Y gl ded 1:3 & 3e9id # U 90 dT "@eerd T 3 gl -
[ AT f&F uRest & 5@ daa X gent € ar |

1) 548 x10° ¥
2) 959 x10° a¥
3) 411 x10%ad
4) 274 x10° a9
Ques # :126

I5{3‘“' — ?NH +65 +
The missing particle in this reaction is -
1) v
2)



1) ¥
2) U
3) IHI

1) i

Ques # :127

According to the liquid drop model , when a nucleus is bombarded by neutrons , the compound nucleus attains
the given shapes in sequence :-

1) ellipsoidal , spherical , dumb-bell
2) spherical ,ellipsoidal , dumb-bell
3) spherical ,dumb-bell, ellipsoidal

4) dumb-bell, ellipsoidal , spherical

ST A1 I ~lell T THIRY FI0E ST § T, 59 & AT & HHR G AHS HAAR foae=t
HTHR TG FIAT§ :-

D) Grégeir, e, sFae

2) MR Qg , sFae

3) MR ZFad, BRI

4) sraer, ST, MR

Ques # :128

In semi empirical mass formula |, the surface energy varies
with n!" power of mass numberA. Here nis —

1) -1
2) 1
3

3) 2
4

3

4) 1
+_

3

TIA-HFHAIGS FTAT TF A TAg Sell Ug GedAd Tl
Aﬁnﬁmﬁﬁﬂwm—rﬁaﬁﬁlaﬁn%-

D -1
2) 1
3

3) W2
3

4) 1
+—

3

Ques # :129



According to shell model :

1) Nucleons have continous energy states

2) Nucleons are held in equilibrium under symmetric nuclear forces.
3) There is no spin-orbit coupling in nucleus.

4) Nucleons move independently in a central filed.

ﬁﬂmﬂuﬁﬁﬂ?w:

D) soferersiter & FT raeer Fad g1l &

2) FAMAT AR Felt & 37efieT wgfFarsiieT araaear Hga §
3) S frer3iiet 7 IS THUT-FHENT JIAT AL QAT 8

%) sgfFeaiiet S 817 7 TadT T F AT FA &

Ques # :130

The parity of 31‘1'?(1133;2 } : ?Nlﬁ(lpuz,] and 30”(1‘15;2 } in

ground state is respectively given as —
[ The states of unpaired nucleons in ground state of nucleusis
given in brackets |

1) -1,-1,-1
2) -1,-1,+1
3) +1,+1,+1
4) +1,-1,+l1

sLi’ (1psp ) . 7N (1pyyy) @ OV (1ds ) 7 ey sraream
H GACT HAA: § -

[ Fw 3 AF ST HE HaE A FATH ST
FT @’ & 75 ¢ ]

1) -1,-1,-1

2) -1,-1,+1
3) +1,+1, +1
4) +1,-1,+1
Ques # :131

It is found thatin the beta decay of 50 Co atlow temperature in
a magnetic field , electrons are emitted prefentially in a direction

oppsoite to spin direction of 50 Co. The invariance which is
violated in this decay is —

1) Reflection invariance

2) Rotational invariance

3) Gauge invariance

4) Both Reflection and Rotational invariance

gﬁﬁﬂﬁﬁmﬁmwﬁucﬂ & dier &/ # I§ 9rEr /=
B somge CO iy mguT R & ol R F atwdr
3cafeld gid B |

59 &1 # 59 foR=Rar & 3eeigd glaT § 96 © -
D) quradsr et

2)  goie fAeeRar

3) 9T e r

Y qrade v guie feeRar et




Ques # :132

If number of neutrons in the beginning of nuclear fission are 1000

and after 201" generation of fission there are 910 nkutrons | then
the cormrect statement for the value of reproduction coefficient

in the reaction is -

1) F=1

2) 05<k<1
3) k<0.5

4) k=1

afg feelr ety fawvsa s@er a#fEfehar & ures7 3 1000
STl b aer 20T NE fa@use & g =gl | 910 &
dr srfafeRar & IUeERE £ & AW & v a0 Fud ¢ -

1) k=1

2) 0.5<k=<1
3) k<05

4) k=1
Ques # :133

Nucleus szUHi absorbs a thermal neutron of kinetic energy 0.025 eV

and forms composite nucleus EZUHE - The excitation energy of EZUHE 15—
[ U8 ) =236.0457 U ; m( 5U°) =235.04392; m,, =1.0087u]

1) 6.42 keV
2) 3.21 MeV
3) 6.42 MeV
4) 3.21 keV

et U™ swia welel forgehr aifdst Far 0.025 eV § & JaIgor
T Y ATEldh 22U gamar & ar U™ & sterer ser gl -
[m['gzuﬁ's'] =236.0457 U ; m['gzum'] =235.0439; m,, =1.0087u]

1) 6.42 keV
2) 3.21 MeV
3) 6.42 MeV
4) 3.21 keV
Ques # :134

A nucleus decays by two different miodesie candp decay.

If Tand Tg are mean lives of radioactive substance for

o and p emission respectively.
Then mean life of substance is given by

D T=7,+7Tg

2) 1
;zra+rﬁ

3) 1 1 1
_=_+_
T T, Tg

4)



21,74

T
To+Tpg

U AfHE 2 YR HUd o F B & F &7 g1 & |
afe BAfFed gent 89 o d B 3ol $T AR 3
wAA: To T Tp g o uerd &1 AT 3G § -

1) T=7,+Tg
2) 1
;zra+rﬁ
3) 1 1 1
_:__|__
T T, Tg
4
) FZZrQFﬁ
Tu+Tp
Ques # :135

The ground state of deutron may be taken to be a mixture of :
D 3 3
St and "D states

2) 3 1
Sl and Pl states

3) 3 3
) Sl and *'Ei states

4) 3 4
St and D states

ST Y F{eT IHaEYT Y T3 Iraean3it 7 FAsor A ¥ 8, 38
DSy 4 Dy sraweamé
2) 3¢ 1 .
Sig A g
3) 351 HEH BTy
4 35 4D, .

Ques # :136

For non integer spin and arbitrary radiation the condition for //
ray multipole radiation is given by —
{ Here I; and ff are angularmomentum vector of initial and

final states respectively }

V-1 221+ 1
AR EYED AT A
Voon-1 | <i=|n+ 1
Yoo -1 <<l 41

SqUitT T ve Eifeoe Ao & o /BT &
ggydr fafeor §g od & -

(et 1; a Iy was urRiEws g 3ifda seer & w0 g3 § )
D n-1]zz|n+ 1



D L1 15|+ 1
3) -1, <1=|1,+1/]
4) \L—If\gfg L.Hf\

Ques # :137

The spin of Baryons is :

b always !
2

2) Zero

Ques # :138

Choose the wrong statement for Leptons :

1) The spin of every lepton is 1/2 .

2) Charged leptons are negatively charged particle.
3) All leptons are stable particles.

4) All leptons are acted upon by weak forces.

aeeiar & AT arera Fyer gfavw -

1) 9t Srcetet T TehoT 12 Q1aT ¥ |

2) 3R e HUTARIT 8T ¢ |
3) 3t oreeTeT TURN T R |

4) Tl QreeTe T gdiel g F ARAE |

Ques # :139

Which conservation law is violated in reaction
K 51 +2+4°

1) charge conservation law

2) law of conservation of Baryon number

3) Both charge conservation law and law of conservation of strangeness.
4) Both conservation law of strangeness and law of conservation of isospin.

w@fra K o>r +72° +2° & o axeo
oA &7 Jooigd glaT & 8 & -
D) 3rrder d@xetor ford &n



2) SR GE&AT FLETOT T A &
3) 3mraer @xeToT fATH v AT getor A St & r
4) fafRr=ar GaTUT e Ud GHATRE T=shoT (3TSaT [E9sT) TReToT A et &

Ques # :140

The decay of pionis givenby 77 — 1™ +v.
it m( 7" )= 139.6 MeV and m( 1" )= 105.7 MeV |

then the kinetic energy of ,u+ IS —

1) 29.8 MeV
2) 34.0 MeV
3) 4.1 MeV

4) 39.0 MeV

Uil &1 &1 77 — 4 +U AR SdET AT ¢
afe m(77)=139.6 MeV ; m( 4" )=1057 MeV. &

dr e ATt st

1) 29.8 MeV
2) 34.0 MeV
3) 4.1 MeV
4) 39.0 MeV
Ques # :141

The quark structure of neutron is :
I)uud
2) uus
3) ddu
4)dds

FICIeT T FaATE VI & -
I)uud
2)uus
3)ddu
4ydds

Ques # :142

Gamow-Teller selection rules for Beta decay are :
1) Aj=0 ; AP=0
2 Aj=#1,0 ; j;=0— j, =0 isforbidden ; AP=0

3 A=0; j;=0—j, =0 isforbidden ; AP=0

4) Aj=0,x1 ; j,=0 —:rjf =0 isforbidden ; AP==1.0

dieT a7 F v AR g9 A [T &

1) Aj=0 ; AP=0

2) Aj=%10 ; j,=0—>j,=0aRag ; AP=0
3) Aj=0; j,=0—>j,=0ad g ; AP=0

D A=021; j,=0>j,=0aFad ;: AP=210



Ques # :143

The difference in the Coulomb energy between the mirror

nuclei ;’fC‘r and gf?ﬂfﬁ? Is 6 MeV. Assuming that the nuclei

have a spherical symmetric charge distribution and that e?

Is approximately 1.0 MeV-fm , the radius of the gf?ﬂ{n nucleusis—

) 49%x10 "% m

2) 4.9%x103m
3) 0.4 10715 m
4) 51 %1015 m

gda @feE 5Cr @ ;Mn &I oA Sl 7 6 MeV &t

.

K © | AfEF F ey GAET 39 Gaor v e? &r
1.0 MeV-fm & Wfeside AW §U AT 55 M H B gl -

1) 4.9x10" m
2) 4.9x10 " m
3) 0.4x 105 m
4) 51%x10"5m
Ques # :144

In the state of definite panty, the permanent electric
dipole momentof a nucleus ﬁX-

1) is always zero

2) increase with Z but independent of A
3) decrease with Z but independent of A
4) increase with Z and A.

foifdera @aar & s@er & ueh @i ;X & e
degd fayg AT -

D) wdg ragard

2) 7% A1y Sga § g A R AR 8 aear

3) 7% A gear g freg A W R FAE e

Y) 7z AF T AT

Ques # :145

The binding energy of a light nucleus (Z:A] (in MeV)is given
by the approximate formula ( N is neutron number)

p)
. 3 X N-Z)
B(A.Z)~164 204" —ZzEA‘lf’J + 3{:%

Thevalue of Z of the most stable isobar fora given 4 is —
1) )

-1
23
A
1-—
160

2)

3)

Mo e e N



4)

Al 4B
)
2 64
UF ok Andd (Z,4)$ dUa ST & Glewde T (MeV )

g

. 3 . N-Z)

B(A.Z)~164 —204%° —EZEA_UJ + mu
A

(8T N gl FEr § )

g uelld Far Jar ¢ | af |G T 4 & gaifEe sy
HHAINE 18 & 2 &l Al gHam .

1) p

-1
A , AE,-“S
2 160
2) A
4
3) A
2
4 P -1
) Ty
— 1+ —
2 64
Ques # :146

1
A spin E particle 4 undergoesthedecay A - EB+C+D .

1
If spin of B and C'is also E then allowed values of spin of

particle D is/are -
1) 1 3711

2272727
2) 13
272
) only l
2
4) only 1

1
Ewﬁﬁwwﬁwaﬁrﬁ—:»5+0+ﬂ o fear

mﬁlaﬁBameaﬁ%E‘Fﬁl}ﬁﬁw

@T/dh T A b -

1) 13711
3137573
2) 13
22
3) N l
2
4) Faor 1

Ques # :147



Positronium is the bound state of an electron and a positron. The most probable decay product of any such
state of positronium with zero spin is - [ Consider states of zero orbital angular momentum only |

1) 4 photon
2) 2 photon
3) 0 photon
4) 1 photon

UIfSIEifaas , U FAacle d U TIfAIclel 1 9§ HAEUT ¢ | T THUT Y GIfSTSIfardet Haedr &t
FaTftre gty &1 3¢UTE § - [ Fad T FahT HofT w3 i =y |

OIVE o rar

2) 2 wra

3) 0 BT

4) 1 B

Ques # :148

Which one of the following is not a magic nuclei ?
1)1 5211 Sh
Y 3Ca
) Wpy

4) 02
) 2 Mo

A I s AT afRE adi g 2
1) 152115‘5,J
?) 3Ca
3) 2%pp
Y 2Mo

Ques # :149

Gellmann-Nishijima relation is given by :-




Ques # :150

200 MeV energy is produced due to fission of one nucleus of QzUlgj .
If 2 KW power is recieved then fissions per second will be -

1) 6.25x 1013

2) 13.63x 101
3) 16x10719
4) 32x 107

0, U™ & wan 1@ & fa@vsa & 200 MeV FaT gred gt & |
2 KW e 9red &1 af 9id s &@vsda & a&ar gen -

1) 6.25x 1013
2) 13.63 x 101"
3) 16x10719

4) 32x10M



