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11.

INSTRUCTION TO CANDIDATES
Immediately after getting the Booklet read instructions
carefully, mentioned on the front and back page of the
Question Booklet and do not open the seal given on the right
hand side, unless asked by the invigilator. Do not accept a
booklet without sticker-seal and do not accept an open
booklet. As soon &s you are instructed to open the booklet in
the first 5 minutes you should compulsorily tally the number
of pages and number of questions in the booklet with the
information printed on the cover page. Faulty booklets due
to pages/ questions missing or duplicate or not in serial order
or any other discrepancy should be got replaced immediately
within 5 minutes. Afterwards, neither the Question Booklet
will be replaced nor any extra time will be given.

Write your Roll No., Answer-Sheet No., in the specified places
given above and put your signature.

Make all entries in the OMR Answer-Sheet as per the given
instructions, otherwise Answer-Sheet will not be evaluated.
For each question in the Question Booklet choose only one
correct/most appropriate answer, out of four options given
and darken the circle provided against that option in the
OMR Answer-Sheet, bearing the same serial number of the
question, Darken the circle with Black or Blue ball-point
pen only.

Darken the circle of chosen option fully, otherwise answers
will not be ‘evaluated.

Example : @ @ @ If (B) is correct answer.

There are 75 objective type questions in this Booklet. All
questions are compulsory and carry 2 marks each.

Do not write anything anywhere in the Question Booklet or
on the Answer-Sheet except making entries in the specified
places. Rough work is to be done in the space provided in
this booklet.

When the examination is over, original OMR Answer Sheet is
to be handed over to the invigilator before leaving the
examination hall, while the Question Booklet and carbon
copy of the Answer-Sheet can be retained by the candidate.
There is no negative marks for incorrect answer.

Use of any calculator/log table/mobile phone is prohibited.
In case of any ambiguity in Hindi & English versions, the
English version shall be considered authentic. For
Technical words terminology in English shall be
considered as standard.
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PHYSICAL SCIENCES - III
oitferer fagm - 111

6 6
1.  The value of | x¥*>dx by the Simpson’s 1. fogafemd (3dewmiame:
2 y p 2

rule is :
(A) 60 (A) 60
(B) 80 " (B) 80
(€) 56 (C) 56
(D) None of above (D) W H *E ot &

2. Which one of the following is a tensor of 2. f= # A I FIfE (zeroth order)

zeroth order ? TH ST ?
(A) X+Y (A) X+Y
(B) X*Y (B) X*Y
© X-Y ) X-Y
(D) X.Y (D) X.Y
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Operation of solving set of linear
simultaneous equation by Gauss
Elimination method involves the
following subprocesses; Organize them
in proper sequence.

p: Triangularization of Matrix Anxn
by Matrix Transformation method
(ie. making all elements 0 above/
below diagonal elements; The same
processes are simultaneously done
on Matrix B, )

q: Forming an extended Matrix
[A/Blax (n+1)

r: Forming Matrix Equation
corresponding to the set of linear

AA A
simultaneous equation : AX=B

s:  Back substitution and calculation of
values of unknowns

Codes :

(A) pogq-or—-s
B) gor-p-os
€ roq-op-s

(D) s>p—q->r

g feeireT faft gr ety goraa wfteo %
=g F 7 w1 |iwa ¥ frefafad so-
wiwand wffera &t € 3% sfaa o §
afeerd Fifs |

e

(A)

(B)

©)

(D)

g ®aiewor fafy g0 ey Anxn
1 P (=, gt 9@l = 0
TR/ forroita o & 9 T AT =
UfHATS I STFE B, R AHAE
F9 | T 9w E)

s fawfa s [A/Blox 1) T
T

X e wE AX=B g
F WA g T Y T HET

ST o I ! YT TS STRTOM]
HETI

pog-or-os
qo>r-p-os
r--q-op-s

so>p—>q-or
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4. Which of the following statements is
correct for Green’s function ?

(a) Green's function does not involve
the source term f(x).

(b) Green's function is characteristic of
the operator L and the given
boundary conditions.

(c) Green’s function should be
continuous in the interval (a, b)

Choose the correct answer.

(A) All (a), (b) and (c) are correct
(B) Only (b) and (c) afe correct
(C) Only (a) is correct

(D) Only (c) is correct

5. The particular integral of equation
Y’ +y —2y=4sin 2x is :

" (A) yp=:§1—(cos 2x+3sin2x)
. 1 .
(B) Yp =—5-(cos 3x+2sin 3x)

(C) Yp= ——;—(sin2x+3cos 25c)

(D) None of the 'abov’e‘ ',

17 wer & forg et weE o PE-| |8

®7?

(a) zﬁqw,eﬁaqaf(x)ﬁq&qmﬂé
YT |

() I e, T LT 4 T
(aTe=gY) vt w1 fardre €1

() IR (a, b) & W e, W B

S i

& G|

A) (@) (b) () T T E

(B) et (b) 3R (o) T T

(C) ¥ (a) T T

(D) a#ra(c)wa‘r%l

GHIATT 7 +y — 2y =4sin 2x 1 o
A §

(A) Yp =:_g1-(cos 2x+3sin2x)

(B)

Yp =%(cos 3x+2sin 3x)

(C) Yp= —%(sin 2x+3cos 2x)

(D) W § ¥ FE T
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If Hy(x) be the Hermite polynomial, then
[2an 1®)+H, , 1(x)] is equal to :

(A) 2H,(x)

B) 20H,(x)

(©) xH,(x)
xH,(x)
@ ==
For the Hamiltonian
H= :.Ez__d.__aa( x), wh 5
7 42 where 3(x) is a

delta function, find an estimate for the
ground state energy.
(Hint : take Gaussian trial function

¢=Ae’b"2)

(A) Egs —:l,:f :
B B
(© Eg< :f,‘;z
(D) Egs —:l:f :

afe Hy(x) & wfde sgug &, @
[2nH, _;(x) +H,, , ;(x)] SR 2T

(A) 2Hp(x)
(B) 2xH,(x)
(©) xH,(x)

xHp (x)

@) =3

32
et H= -zsz——aax) dr 3

R 8(x) T e For 8, P S erareen
% ToTe war 3mehe e

(F%a: TIEET TA0 B ¢ = Ae—b*?
i)

2 3
—m o

A E, <
(A) Eg A
3
“~mao

B E, <
(B) Eg i
-mOLZ

C) E.<
© Eg A

—m2a2

whi

(D) Egs
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8. The associated Legendre functions are 8. Tag el e T TR fem T g

given as :

(@) P2(x)=3(1-2?) (@) P3(x)=3(1-x?)

®) Pi(x)= ——%(3—-24x2+21x4) ®) Pi(x)= ——52—(3—24x2+21x4)
© P(x) —105(1-22)" ©  P3(x)=105(1—> y/?

@ Pix)= —-?2’-(3—24x2+21x4) @ Pi(x)= —%(3—24x2,+21x4)
Choose the correct answer. W SR

(A) (a) and (b) are true (A) (a) a?k (b) ¥4 &

(B) (a) and (c) are true B) (a) 3R () ¥ ¢

(C) (b) and (d) are true © () (@) v T

(D) (c) and (d) are true D) () ¥R (d) T

SPACE FOR ROUGH WORK / 1% & & o s
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9. Match the polynomials with their

generating functions :

(a) Bessel’s

function

(b) Hermite
function

(c) Legendre’s
function

(d) Laguerre’s

function
Codes :
(@ (b)

(A) @) (i)

® ) @ G

©) @) ()

(D) () (i)

() (1-2xz+2z%)-1/2

(i) e~ ™/17t/(1~1)

x(t—1/t)
(iii) e 2

(iv) e~ t2 +2tx

() (@
o ()
(O (i)
(i @

@ ()

9.

et SIgusl Y 3Tk SR el @ fyens

(a) SETH FEH

() (1-2xz+2z%)~1/2

(b) e ®em () e W/1-t/(1—t)

x(t=1/1)
e 2 -

(©) v W (i)

(d) TR B (i) e~

@ ® © @
@ @ @ 6 @
® & @ 6 @
© @ @ @ o

D) (v) (@) @ )

SPACE FOR ROUGH WORK / T% &Td % fol s

7210/TFU-PHY/GLE-III



10. Match the following List - I with List - II :

List-1 List - I

(a) Eccentricity(e) () Circular Orbit

>0,E>0
(b) e=1,E=0 (i) Elliptical Orbit
(c) e<1LE<O (iii) Parabolic

Orbit

—mk?
(d) e=0, E= 12 (iv) Hyperbolic

Orbit

Codes :

@ ® () @

(A) @ @) ) O

® @ @) @ )

© @) @@ @ @

(D) @) Gv) @) O

(a) Sehesdl (e)
>0,E>0

() e=1,E=0

(c) e<1,E<0

(d) e=0, E=

(A)

(B)

©)

(D)

(@)

@)

@

(iv)

)

(iv)

212

(©)

(iv)

(i)

(id)

(i)

() T R

(i) g e

(iif) AT

(iv) StfaRaea

(d)
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11.

Assertion (A) :

The moment of inertia of a rigid body
reduces to its minimum value, when the
axis of rotation passes through its centre
of mass.

Reason (R) :

The mass of a rigid body always acts
through its centre of mass.

Choose the correct answer.

(A) Both (A) and (R) are true and (R)
is correct explanation of (A).

(B) (A) is true but (R) is false.

(C) Both (A) and (R) are true but (R) is
not correct explanation of (A).

(D) (A) is false but (R) is true.

11.  fuweT (A) @

foret 33 fie =1 e Mt st =EAw
A GBI & | ST O 378 S ¥ HE R
T TORAT 2 |

I (R) :

fordit 33 fiie =1 oA 29w s M & $g
H & e ¥

TE WA |

r

(A) (A) 791 (R) 3 ¥ ¥ 3R (R), (A)
i GE e B

(B) (A) ¥¥ ¥ W (R) 39ed ¥

(C) (A) T (R) S W € T (R), (A)
! T e e

(D) (A) 35 T g (R) T4 T
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12,

A rectangular block with uniform density
having dimensions 0 < x <2a,0<y<2b
and 0 < z
concurrent. The products of “moments

< 2c and the edges are

of inertia” Ixy, v and L, are respectively

[Given : M—Mass of the block]

2c

2205 2 R

(A) Mab, %M(az +b2), Mbe

(B) Mab, Mbc, Mca

(C) %M(b2+c2), %M (c2+a),Mab

(D) %M(bz +c2), Mab, Mbc

12,

Toh A S Tl hIE STIAFR scteh Freent
T 0<x<2,0<y<2bAM0<z <
2c 3R TR e &1 SEe e I,
1, T L, 3 T s‘lﬁl[ﬁm%M—a
Al T M

2c

220 2b

Mab, SM(a? +b%), Mbe

(B) Mab, Mbc, Mca

—M(b2+c2), %M (c +a) Mab

©

(D) %M(bz +¢?), Mab, Mbc

SPACE FOR ROUGH WORK / 1% &d & fo@ s
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13.

14.

A electrical circuit contains an inductance
Q). The
Capacitance is charged to q Coulombs

(L) and Capacitance

and the current flowing in the circuit is
‘i’ Amp. Now the Lagrangian (Lg) and
the corresponding equation are expressed
as follows :

1..» 1 ..
Lg=—Lg“—=qand Lg+2=
(A) ETS q 2q q o

q_

1..0 1 o .
Lg=—Lq°*—=q° and Lj+—=
(B) E=5 q 2q q 2

2
© Ly=ig*-1

L and Lg+3=0
C C

q_

1...q ..
Lg=—Lg++ and L§——5=
(D) LE 2 q c and Lq 2

The transformation equations for (q, p, t)
to (Q, P, t) are expressed as Q =q*.cospp
and P=q%inBp. The values of a and B
for which the transformation are
canonical are :

(A) a=_—andB=2

1
2

(B) a= 2andB=—;—

(D) «=2and B=2

13.

14.

Tordt forera uftvy & Wepe (L) ok anftan
©) 21 mﬁmﬁqﬁr‘mﬁaﬂ%ﬁmm
T SR ufy H O/ o AW 4 TR
T (L) T8 W0 GHIR 36 YRR
T

1..-, 1 .. q
Lg=—L4*—=q 3R L§+2=0
@) Le=;Lli"—q G+
1.0 1 » .. q
Lg==—Lg*—=q° 3R Li+—2=0
® Le=5Ld"-2q 4+
1 2
() LE=ELq2—ﬂ— R Lg+1=0
C C

1...q L q
Lg==Lg+2* 3R L§——=0
(D) E ) q c q C2

(@ p, t) 1 TGO GHHRWOT (Q, P, t) &l
Q=q%cospp T P=q%inBp & =& foFan
TR o T B R A T forg e
B :

_ 1

(B) a—ZSﬁTB—E

1 1

©) a=53ﬁTB=5
(D) a=23Rp=2

SPACE FOR ROUGH WORK / T% &Td & fo?r e
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15.

2K 4 K

Two blocks of equal mass are connected
by horizontal spring of force constant K
and each one of them is tied with separate
vertical support by the springs of force
constant 2K. They execute small
osscillations on a frictionless surface
[x, and x, are extension of springs of force
constant 2K]. The normal frequencies of

oscillation of the system are :

2K

w KK

15.

UM 5599 % < satehi &l T 99 fradich
K a8 G A ¥ Sivgr 7T € iR T |
Teish I 1 Trdieh 2K AT 9 g Starer
e | i T § ¥ IouRfE W W HG
e T § | [x, 3R x, o Frardien 2K FHAAT
F famr € ] 39 fem =t e & I

: X1 1 X9
! —

ﬂ{ 2Kn:‘1 K ZK'

SPACE FOR ROUGH WORK / T& &M & ol ST
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16.

The Hamilton-Jacobi equation is expressed

ds Js ds 0s
as H|qgq, g, ... s e — |+ —=0.
(ql Bt gy B S ) ot

In this case the following statements are

made :

In the equation ‘S’ is called the
Hamilton’s principal function.

(a)

(b)  There is no relation between S and

the generating function of canonical
transformation.

(c) The characteristic function can be
obtained from S only when the
Hamiltonian does not depend on

time explicitely.

Hamilton-Jacobi method is not

(d)
useful for the solution of problems
in periodic motion.

Now, out of the above statements, which
are true ?

(A) (a) and (d) are true
(B) (a) and (b) are true
(©) (a) and (c) are true

(D) (b) and (d) are true

16.

reeT-Sitel i #1 79 YR =
foram T B

Jds ds ds Js
H , Q0 s —— ) —— e P —=
[‘“ e tj ot
o A A m A § .

39 gt § ‘s’ Sfee fagia wem
7

(a)

S dur1 fafeq swww (FAfaFa
TAERTF) & SHh o | SIS day
TR

()

(c) fenaftTs wem # Fad S ¥ U
T <1 wean © 99 Rt 9rE
TR R 9g I sk 7 = 21

3Trerd i § 99 % & o foru Rftees
— Septsll fafy Swarht = &)

(d)

ITAF F T DI U HEH FUT 2

(A) (a) T (d) T &
(B) (a) T (b) T &
(C) (a) T (c) WA &

(D) (b)IM(d) TAE

SPACE FOR ROUGH WORK / T% & & forr wnre
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17. The following transformations are given  17.

for (p,q, )Yto (P, Q t):

@ =1 andP=qp?
P

(b) Q=1n(§%3) and P=q cot p

© Q=p%q P=q¢%p?
(d) Q=p%*q P=¢g
Choose the correct answer.

(A) (@) and (c) are canonical
transformation

(B) (a) and (d) are canonical
transformation

(C) (b) and (c) are canonical

transformation

(D) (a) and (b) are canonical
transformation

(p,q, ) ¥ (P, Q, t) & fore Fr=ferfiaa wwiawer
fRmE:

(@ Q=1 3RP=gp?
p
(b) Q=1n(iiﬂ12)3ﬂ'{P=qcotp
q

(©) Q=p?q P=g%p?
(@ Q=p%*q P=¢
Tl S| A |

(A) (a) 3R (c) fafea Faiqwo &
(B) (a) ¥R (d) fafea waiaww &
(C) (b) 3R (c) fafea wwiaww §

(D) (a) 3R (b) farfisq waiow §

SPACE FOR ROUGH WORK / T% &4 & ford wTe
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18.

In special theory of relativity momentum
four vector and four - force are expressed
as follows :

(@) Momentum four vector is

- E
Pu=(Px, Py, P2/ mC)=( P, -C—)

(b) Four - force is

- - -
F = f 1 f.u
W ’ =
| \/ _Ei c \/1 ;E_i
C2 ' C2
() Momentum four vector is

. =in
P,L=(Px,~py, p,imc)=|p, 1:

(d) Four - force is

_ 1

B 2
\/_Ei ¢ h?
C2 C2

Choose the correct answer.

(A) (b) and (c) are the correct expression

(B) (c) and (d) are the correct
expression

(© (a) and (b) are the correct
expression

(D) (a) and (d) are the correct
expression

18.

R - & ) 39 TR a6 TR @
(a) HITwRWEWR
P,=(Px, Py, P2/ mc)=(;, %)
(b) W‘W%:
| 7 1 Fa
Fu—J_u_Z’EJ—}ﬁ
c2 2
(c) Wi =R wiew ¥,
- E
Pu.= (pxr Py, P imc)= (p, 1_5)
(d) TIR-Tag,
E, = / i fu
" FC o2
1_? -
W@'Wﬁﬁ]

(A) (b) 3R (c) TE =Hreh §
(B) (o) 3R (d) T& = §

(C) (a) 3R (b) U =ivTw §

(D) (a) 3R (d) W& ot §

SPACE FOR ROUGH WORK / 1% & & fod sre

7210/TFU-PHY/GLE-III



19.

The following examples for constraint

motion are given :

(@)

(b)

(d)

A particle constrained to move
under gravity on the inside of a
vertical paraboloid of revolution
whose vertex is downward - is an
example of non-holonomic

constraint.

A particle sliding on an ellipsoid
under the influence of gravity- is an
example non-holonomic constraint.

A sphere rolling and possibly sliding
down an inclined plane is an
example of holonomic constraint.

A particle sliding down under
gravity on the outside of an inverted
vertical cone-is an example of
holonomic constraint.

Choose the correct answer.

(A)

(B)

©)

(D)

(2) and (b) are true
(b) and (d) are true
(c) and (d) are true

(b) and (c) are true

19.

ey T & et Sere fed €

(a)

(b)

(d)

T U e 3 AR A SR ®
TF FHRETER W & Had T8 |
Tocd & SFaiid hIE w1 AaE" 8
ATl €-9% TH AQYHId AUy
(FA-BIAATHR ) T TR B |

o % Y9E § HIE HU T el
W REe @1 8- U SIgETd Sy
1 I ¢ |

forelt 3Ta THaA W IS el SE &
IR e @l ¢ dyaa: fres @ R
I Wb T AN Hl I |

fersht fteifia Suier g & el
g R 9 it IR frua @ e T@

T GETd a0 1 SR g |

SR

(A) (2) 3 () FTE

(B)

(b) 3R (d) ¥ ¥

©) (o)) T=AE

(D) (b) 3R (c) T &

SPACE FOR ROUGH WORK / 10 & & fort ST
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20.

Choose the correct statements from the

following :

(a):
- continuous
- separating two dielectric medias.

(b)

(©)

(d)

Normal component of B is

at the interface

Tangential component D is
continuous at the
separating two dielectric medias.

interface

Normal component of D is
continuous at the
separating two dielectric medias.

interface

Normal component of H is
continuous at the
separating two medias.

interface

Choose the correct answer.

(A) (a) and (b)

(B)

() and (c)

(©)  (a) and (d)

(D) (b) and (c)

20. G HYT H T BT

(a)

(b)

(c)

(d)

T WS HrEAH B AR H g
AUESH R B THHH U Tad Bl
®

< YUY W S HWQ Y,
AR W D I 9eF Tad B
Bl

A AT e H SR HQ Y,
JFHATHETF R D I T T92F Taqd
GRS

2 W F ST FQ G SHRIBAF
R H 1 T 92 Tad 2 2

HE WA |

(A) (a) 3 (b)

(B)

(@) 3R (c)

© (a) 3R (d)

(D) (b) 3 (o)

SPACE FOR ROUGH WORK / T& & & fod e
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21.

From the following, find out the correct

statements.

(a)

(d)

‘Electric flux density is equal to the
‘number of electric field lines per unit

area passing through the area.

Electric potential is the curl of
electric field (E).

Some amount of work is required
to move a particle along the
equipotential surface.’

Electric field lines begin at positive
charge and terminate at negative

charge.

Choose the correct answer.

(A) (a)and (d)

(B)

(a) and (c)

(C) (b)and(9)

(D)

(c) and (d)

21. fire ® 9 TE FUA T HISC

(b)

e sifvame s, Ui S A ¢
e SThel TS i e S &Ehe
F Bt ToRdl ¥ F STER B B )

fo@ favm, 9@ &wat (E) H @
el BT g |

mﬁww%aﬁaﬁeﬁmm‘
Tfireer s B wEd w FE 9 s
STl gt © |

Fe & @I ¥ ST T TR B
£ 3l BN (negative) ST T T
TSR

S |

A) (@ (@

(B)

(a) 3 (o)

) () ¥R ()

(D) (0) 3 (d)

SPACE FOR ROUGH WORK / 7% &Td &% foi&d s
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22,

23.

When a material exhibits a wider 22,

hysteresis loop, the material is said to be
a material that has :

(a) higher reluctance

(b) lower residual magnetism
(c) higher residual magnetism
(d) lower retenticity

Choose the correct answer.

(A) (a) and (b)

(B) (a) and (c)

(©) (a) and (d)

(D) (b) and (d)

Match the following : 23.
Name of the law Expression
, a1 oqiq
(a) Ampere’s law (i) F= dmeg T122
3 = kol dixv

(b) Gausslaw (i) B(V)= e J‘ 2
(c) Biot Savart (i) V.E'=g%

law
(d) Coulomb’s (iv) VXB=p ]

law
Codes :

@ ) () (@
A) @) @) 6 @
B) (v) @) @ ()
© @) @) @ ()
D) G(v) @@ @ (@)

() Mafra @) BV)=

() wE-wed @) V.E=L£

T i w1 fereafia St re <wian &, s@
;méaﬁwtmwﬁww%ﬁvﬁ@m
(a) =R Ry

(b) TR TR T

(c) SR T FraIhed

(d) TR ¥R e

E SR G|

(A) (@) 3R (b)

(B) (a) ¥R (q)

© (2 3R (d)

(D) (b) ¥R (d)
=1 1 foem sifee
raa & A STeh
_ 1 qiq
(a) TfErR fEm () F—E#
ol 1dixv

4 d 2

60
IERL

(d) F@@ FE| (iv) VxB=p ]

e

@ () () (d
(A) @) @(v) @ @@
(B) G(v) () @) ()
© @ @) @ ()
D) (v) @) @ @)

SPACE FOR ROUGH WORK / & &1d & &3 s7rg
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24.

25.

A Toroid of length (L) has N-turns and
carrying current (I). The value of
magnetic field intensity (H) inside the

toroid is :

N
(&) o
n =N
B) 17
o M
© I
(D) NIL
When an electromagnetic wave

propagating from densor medium to rarer
medium, reflection and transmission take
place at the interface. Each may contain
parallel and perpendicular components.

The phase difference between the parallel

and perpendicular components of
reflected waves depends on the angle of
incidence. When the angle of incidence
is greater than the critical angle, the plane
polarized wave after reflection.

(A) remains as plane polarized
(B)
©)

(D) depolarized

circularly polarised

elliptically polarized

24.

25.

L T % Tk 29058 | N- 3§ iR 5w
T (1) Yaed 81 @I ¥ 1 SRigS o iR graiehr
& e (H) FaF R :

(A)
®) 17

©

(D) NIL

W Y A g a T e @ e
Ared § Hafia St B 7 qUee SiR HeRe
SIS WA T I W THMIR T o
T B Wehd § | ARG a8l % TR T
A S % U HeliaR SYaT B0 T
el e § | 5191 ST Y0 ShifeR RT3
stfreh B & A WA F 91 yfera wmae
i

(A) yfer Tt Sar =T @ @
(B) U yferd dram ®

(C) <rdgia yfaa g €
(D) fayfoa war®

SPACE FOR ROUGH WORK / 1% & & f&d S7g
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26.

27.

A plane electromagnetic wave with
electric field vector (E) of 2 mV travelling
in vacuum falls normally on a surface
and is totally reflected. The radiation
pressure exerted on the surface is :

(A) 8.854x1076 Pa

(B) 35.416x10~6 Pa
(C) 17.708x10~6 Pa

(D) 4.427x1076 Pa

If the characteristic impedance (Z) of the
transmission line does not match with
the load impedance (Z;) a mismatch
occurs. To remove the mismatch another
transmission line of a quarter wavelength

A
(Z) is inserted between transmission line

and t‘he‘load ﬁnpedance. The impedance
(Z¢) of quarter wavelength transmission
lineis:

(B) Zc=Zy7,
Z
7 =l
© 2=
Z~ = |=ZL
(D) .

26.

27.

2mV % Igd &F Wi (E) F HiE e Tga-.

Fehig qin frafa & TR ge fed wme w
sAfvers safaa gan ® iR ofa: qefda &
S E 1 WA T S arel Tt <& 2

(A) 8.854x1076 Pa
(B) 35.416x10~6 Pa
(C) 17.708x10~6 Pa

(D) 4.427x1076 Pa

AfS T A H1 SAenafoes giaren (7,),
R i (Z,) @ e 7w S @
U I B T TH A0 B QW FA F
o, Heror eme R 9R wasmen % wem ww

shoré et (| % e s v e

I STl W 21 Aend Feed g e
=it qiqE (Z) ¥

B) Zc=Z47;
z

7o~ = =L

© <4c Zq

7L

Z~ = |ZL

D) Zc Zs

SPACE FOR ROUGH WORK / T& &1 & fod srrg
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28.

29.

If y* are the Dirac matrices, the value of
VY Y will be :

A v
(B) -2y’
© -v

(D)

Assertion (A) :

The Klein-Gordan equation is

. 2 2, .24
(ih m -—ed)) ¥ = [(—ihcV—eA) +m*c* ¥

is valid for electron.

Reason (R) :

The Klein-Gordan equation is valid only
for spinless particles orbiting about a
nucleus.

Choose the correct answer.

(A) (A) is false and (R) is correct.

(B) (A) is correct and (R) is false.

(C) Both (A) and (R) are correct and (R)
is correct explanation of (A).

(D) Both (A) and (R) are correct and (R)

is not correct explanation of (A).

28.

29.

afg v+ feteh Aregg & @t v, yPyn F1 A
B :

(A) v
(B) -2y
S —-v

(D)

AfirRe (A)
FATGA-TET THiehLor &

0 2 2, 24
(ih m —ed)) ¥ = [(—ihcV—eA) +m“c*

T & fag W 71
SRUT (R):

FATGA-TN S GHIEHOT Shaled A o TR] 3R]
YR A1 FHEIT HON o 1A A B |

TG TR
(A) 39 ¥ 3R (R) W& ®

(B) (A) W& ¥ 3R (R) /9 R

(C) (A) T (R) 3 & € 3R (R), (A)
T S ¥ |

(A) 92 (R) 21 W&t € 3R (R), (A) =t
&t = T ¢

(A)

(D)

SPACE FOR ROUGH WORK / &% &1d & a9 s'g
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30.

Assertion (A) :

When a perturbation of cx? is applied in

the Hamlltoruon of harmonic oscillation,
 the sh1ft in first order energy is zero.

Reason (R) :

The kinetic energy of harmonic oscillator

1
e — 2
is > kx=,
Choose the correct answer.

(A) Both (A) and (R) are correct and (R)
is correct explanation of (A).

(B) (A) is correct but (R) is not correct.

(C) Both (A) and (R) are correct but (R)
is not correct explanation of (A).

(D) (A) is not correct but (R) is correct.

30.

R (A) :

n WCXB’ET@ & (perturbation) St
" e AeM W T ST @ wew R
mﬁﬁwqwqu‘m%.
ST (R) :
i S % T S - kng‘ﬁn%w
HE IW A |

(A) (A)Ten (R) 3 & ¥ 3Rk (R), (4) F
Rk

(B) (A)w & ? T (R) Tt 7 ¥

(©) (A) 7 (R) T W&l § W (R), (A)
F1 TE e TE B

(D) (A)u& T3 & W (R) 9 B

SPACE FOR ROUGH WORK / T% &g & f&d smig
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31. Which of the following statement is/are
true for Fermi’s Golden rule ?

(a) The transition probability per unit
time is non zero only between
continuum states of the same
energy.

(b) The transition probability per unit
time is proportional to the square

of |H3ne| of the perturbation

connecting the states.

() The transition probability is
proportional to density of final
states.

Choose the correct answer.
(A) Only (a) and (b) are correct.
(B) Al (a), (b) and (c) are correct.

(C) (b) and (c) are correct and (a) is not
correct.

(D) None of the above.

31.

fr o -1 FyF, wiHY eeT fam w5
T 9 F9 82

@ 9fa g wma Fwwer (i)
(continuum) STEEAN F T AR
ok

(b) wf R wwa wEuw (ifavm)
Tifehar STarensii I S arel ely

(perturbation) % |H}ne| & & &

I e §

() Fwuw (Zifaem) wifaswar, sifmm
sFEnstl % T T GHIWIAS S
7

Tl SR
(A) Fa (a) 3R (b) T ¥
(B) (a), (b) 3R (c) Wit Wt €1

(C) (b) 3R (c) T ¥ 3R (a) Wt 1 7

(D) 9= H i ot 76 |
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32.

33.

Which of the following wave function is
an eigen function of the Hamiltonian
operator for the Hydrogen atom ? [In the
given wave functions U, are eigen
functions of H-atom energy operator].

(B) W¥=alUyy +bUgpg+cUy,
(C) ¥=aly; +bUsz; +cUy,

[1), [2) and |3) form an orthonormal

basis of the state space of a quantum
mechanical system. If the system is in
state

1 1
[y =21 - 312 +¢[3)

[c is constant]. Now the probability that

the system is not in state |1) is :

| W

(A)

(B)

W |

Q) = +IcP

[ESE N

N|—=

(D)

32.

33.

7= | - T wer, TEEeT W
o Rfaitem wTers @1 e wem 2
(& 7 a1 wert Uy # SEgoM WA
TS TR % ST o ¢ |

(A) ¥ =aUgp,+bUp+cUsy,

(B) ¥=aUy; +bUgy+cUy,

(C) W=aUy;+bUs,+cUy,

(D) ¥=aUs,,+bUyy, +cUsy,

1), |2) IR |3) Faien wifyer o5 & 3reren
[AfE % JEM difes 3R 1 o w9
HEIHGE]

1 1
|4y = > 1D - 5 12) +c|3)

[c TF S=R ¢ ]| 39 Srean H A1 qF A 1)

<t STereen H 7 BN St WiIhar 91 €2
3

A 7

® 5

©) %+ch2

® 3
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34.

35.

(@) ('mfJ+1jm)=j-m) G+m+1) & 85 S m+1
(b) (Jmli+1jm)=\[j-m) G+m+1) A Smpy 8jj1
(©) (Fmii+1jm)=\f+m) G-m+1) Aduum 8jju1
(d) (mP+1jm)=/G+m)(~m+1) & dgym+1 By
Choose the correct answer.

(A) Only (a) is correct

(B) Only (a), (c), (d) are correct

(C) Only (a) and (c) are correct

(D) All (a), (b), (c) and (d) are correct

A A+ ) e es
If a, a are creation and annihilation

operators for simple harmonic oscillator

AN+ A+

states, then the operator (aa 5 A)

a aa a

has eigen values :

(&) n?n+1)
(B n3
(© n(n-1)

(D) zero

34.

35.

(@) (fmiJ+1jm)=/-m) G+m+1) & 85 8y m 41
(b) (my+1jm)=G-m) G+m+1) k Spm 341
(©) (fmiy+1m)=G+m) G~m+1) Admm: Bjjs1
(d) (JmP+1jm)=(+m) G-m+1) & dpym1 8
TE SR A |

(A) o (@) T ®

(B) F (a), (c), (d) W &

(C) %o (a) 3 () et €

(D) (@), (b), (c) 3R (d) & Wt &

Mg &, o FRE TG T AeTh STareai
¥ 3w (FFUEF) oTReX ©d Hars

(TTfedtym) amR=y @ @ arew
(55" 5% a2*2) & orgtm

(A) nX(n+1)

(B) n?

(© nn-1)

(D) A
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36.

37.

In statistical physics, the absolute 36.

temperature T of a system is related to the
total number of accessable states () by the

relation :
aQ
KT = —
(A) 3E
d log O

(B) KI=-—¢g

© KT E
1 _odlogQ
D) xr~

Which of the given relation between free ~ 37.

energy F and the canonical partition
function Z is true ?

d
(A) F= 3T log Z

d
F=kpT?-< logZ
(B) BT" 57 log
(C) F=-kgTlogZ

0
(D) F= kBTW log Z

fore dey § wiferst dfewt 8, et fem
1A TIEE T ST TR Q 6 Fa

e 9 Gefa A g ?
20
KT =22
(A) 3E
0 log Q)
KT =
(B) 5E
1 30
© T~ E
1 _dlogQ
DO %7~ o

o o1l F a1 fafed (canonical) fasmsm
e Z % 7 fear T sF-w dey g
??

0
(A) F= —-5—;1—; log Z

)
F=kpT2-L log Z
(B) 81" 57 log
C) F=-k;Tlog?Z
B g

0
(D) F= kBTW log Z

SPACE FOR ROUGH WORK / T% &8 & & svie
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38.

39.

‘in a

The free energy of a photon gas enclosed

volume V is given by

F= —% aVT 4 where ais a constant

4

and T is the temperature of the gas. The
chemical potential of the photon gas is :

(A) 0

4 _ 3
—aVT
® 5a

©) é— aT™#

(D) avT™*

The first order phase transitions are :

(a) Transformation of water in vapour
at constant temperature and

volume

(b) Transformation of liquid helium-I to
liquid helium-II at A point

(c) Transformation of ice into vapour
at 0°C and 1 atmosphere pressure

Choose the correct codes.
(&) () and (b)
(B) (b) and (0
(©) (a)and (0

(D) None of the above

38.

39.

V e # sie B e w1 g et

F=—%aVT_4'@fﬁ°JTW%,EI%’TaQT

SR ¥, T 9 o 99e= §1 wieF 9 9
qEEE fave & :

(A) 0

(B) %aVT*"

© 3aT*

(D) aVT™*

| e & e Tshaon (feer) €

(a) TeeR qUEH T TG W STl i o
o ® il

() A fag 9T g9 feedlaq-I &1
Teeiom-11 & &qia

() 0°C T 1 SIS q@ W o 9
El R RCuIGEU

& Fe T

(A4) (@) 3 (b)

B) ()R ()

© (@ R ()

(D) Swlek # % oft T
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40.

The volume of a mole of liquid He? is
27x10~% m? and the mass of a He? atom
is 6.65X10~% kg. Assuming that liquid
He? is an ideal boson gas with zero spin
then :

(a) The concentration of boson in this
volume is 2.2%x10% m~3

(b) The concentration of boson in this
volume is 4.2X10% m~3

(c) The boson temperature is 64K
(d)  The boson temperature is 3.1 K
Choose the correct answer.
(A) (a) and (d) are correct
(B) (a) and- (©) éfe ‘corréct
© | (b) and (c) are correct

(D) (b) and (d) aré correct

40.

He e o Ta ISl &1 3G 27 x 106 m3
Tl He® THIT] 1 S99 6.65x 10~ kg
€| A foran S 6 =1 9 % 99 Hed T

(@) AT A FWA HT |lEW
22x108 m~3%

(b) AT A FWT ®H WigwW
42x10%6 m-3 %

() ¥EF AMEF64K T
(d) ST AIEE31IKR
[qE WG|

(A) (@) TR (d) ¥ §
B) () () W &
(©) * (b) ¥ () W& &

(D) (b) ¥R (d) wt &
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41. Two homogeneous, non conducting
isotropic media are characterized by
permittivities €;, €, and pérmeabilities
Wy Ko A plane electromagnetic wave
incident at boundary perpendicular to
E-Vector. The wave is partially reflected
and partially transmitted. The
transmission (T) and reflection (R)
coefficients are :

@ re|Fa] om0
|Eo1 ], sin(8;+6;)

) R= Eg | _ tan(6;—6;)
LEm i tan(0; +0,)

( ) T = —EOZ— _ 2cosﬁisin6r

c =|=%| = ——-
| Eo1 |,  sin(8;+6;)

@ T- [E;} _ 2cos8; sin®,
||

EOl sin(Gi + (-)r)

Choose the correct answer.
(A) (a) and (c)
(B) (a) and (d)
(©) (b) and (c)

(D) (b) and (d)

41.

T g, TEAEl WHAf¥E WitAHl 9
foRgaeiend ¢;, e, § AU FRIhEACH py, 1
Y fodifim fo6d w0 €1 E-ufkw & o
AT W T gHaE Jgd grehid adT Safe
B ¥l ik w9 ¥ wafdd @ |99
e & 6 GO (T) T We (R) Tone 8

@ R= Eor | _ S%n(ei_ 8;)
i Ep1 iR sm(ei + er)

b) R= Eg | _ tan(8;—6;)
| Eor ), tan(9;+6;)
© T= [Egp | _ 2cosf;sind,
_E()l i sin((-)i+ (-)r)

@ T- [E02:| _ 2c0s6;sin8,
|1

En sin(6;+6,)
& SR GA |

(A) (@) 3 ()

(B) (a) 3R (d)

© ()R ()

(D) (b) 3R (d)

SPACE FOR ROUGH WORK / & &8 & fod sne
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42. Match the following : 42. fr= = firemge

Nature of gas Ratio of specific i = wepfar fafre s (y) &t
heats (y) - e W
(@) Monoatomic gas (i) 1.33 () T | G 1.33
(b) Diatomic gas (i) 1.67 (b) feaoos 9 (i) 1.67“
(¢) Triatomic gas (i) <1.33 (©) Pt g (i) <1.33
(d) Polyatomic gas () 1.4 ) wﬂq (iv) 1.4
Choose the correct answer. " & W |
@ b ( @ | @ M (o) (d)‘ |
(A) (n) @) () @) (A) @ Gv) @ (i)
B @ @) 0O @ ® @ @ 0 @
© @ @v) @@ @ © @ @Gv) @@ @@

D) G @ @) (@) ' (D) @ @ @) (@Gv)
| SPACE FOR ROUGH WORK / T% &1 & f1dt s
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43. Match the following : 43. =1 = freRT

A B A B
(a) Poisson’s (i) V2E=0 (a) @G (i) V2E=0
equation peicau
Clausi g P M _ constant m_ I S M _
®) Clausius- @) 5"~ (b) ® 22 %
Mossotti. i Hrae
equation wHteHl
(© Laplace (i) Y E= ff © @@E () VE= EOB
equation LEiERU
(d) Lorentz- (iv) 11:: ;; : 'l\pé = constant (d) S=H- (iv) II:e ;; ‘ ’1'\';1‘ = 3=
Lorentz ="
equation L EiETu
Choose the correct answer. e TR GA |
@ ) () (d @ ® (@ (@
(A) @) @v) & @ | (A) @) @) @ @
(B) (@) (v) @@ @ (B) (@) Gv) @) @)
© @ G@v @ () © @ v @ @)
(D) @) @@ (@) () » (D) () @& (@) @

SPACE FOR ROUGH WORK / T% & & for&t serg
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44.

45.

The first derivative of Gibb’s function is
continuous in ;-

(A) first order phase transition
(B) second order phase transition
(C) both (A) and (B)

(D) none

According to Bose-Einstein statistics,
below the Critical Temperature (Tp), the
number of particles condensing into
ground state can be written as :

o ()"

44. Ty F o 1 wu Sty g g d

45.

(A) ToH Fife Ht o HHAT F
(B) fadta Fife #t wrereen g §
(© (A) 3R (B) I

(D) =K oft T

S -3TE=AI Wit & STER (T,) FHifes
AGHM & 9, THER 9 § SIS FH0 5
HEA I 59 YR foran < e &

o {E)"]
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46.

47.

‘N’ is Avo gadro’s number, K is Boltzmann
constant, ‘R’ is gas constant, “T" is absolute
temperature, ‘n’ is coefficient of viscosity;
‘v’ is radius of particles. The average
squared displacement (A?) of a particle
due to Brownian moment along the x-axis
in a time (t) is written as :

2 RT}| t
(A) A= W[S*rmr}

A2 = RNt
(B) T 31T'T’|I'2
RT | 3mmr
- 5

: : RT{ 3w
- e

(D) ~ NL tr

‘v’ is the coefficient of viscosity, ‘p’ is the
density of molecules in a gas and ‘D’ is
the Diffusion coefficient of a gas. The
Diffusion coefficient of a gas varies :

(A) inversely proportional to pressure (P)
- and proportional to temperature (T)

inversely proportional to pressure
(P) and temperature (T)

(B)

inversely proportional to pressure

©

(P) and proportional to temperature

of power %(T%)

(D) inversely proportional to pressure

(P) and temperature square (T)

46.

47.

N’ TERTE! HeA, K siesmM TR, ‘R’ 9
STER, ‘T’ 9T AI9HH, ‘v’ T O ‘v S0l
F B THT (1) H, 1378 o WA S
Tf % SR, B % S afiia foreerd T (A?)
%l 39 YR T s

(A)

®) A2=BTE[3w;r4
o o5
o <=5

SR T %, ‘o A Soed o
ai D Tt fargdia o © 1 i w1 fererdia
Tl e B ¢

Tl (P) 1 SIGRATIE SR A= (T)
T FHIATA

AIAT (T) W& &9 (P) 31 STShATII

(A)

el (P) o1 SGHATTAN SR A9 o1
%(T%) % FHATN

(D) T« (P) T ATAHTA & (T) T

SHHATI
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48.

49.

In Linear curve fitting y=a+bx, we have  48.

2x=50, 3y=280, Jxy=1030, Sx2=750
and number of data in set n=10; (x,, ;)
i=1, 10 then :

(A) a=1.26,b=1.7

(B) a=17, b=1.26

(C) a=226,b=3.7

(D) a=17, b=0

The effective resistance of a coil at high 49,

frequencies is more than its DC resistance
on account of :

(@) Skin effects
(b)  Proximity effect

() Eddy current effect
(d) Joule’s effect

True combinations are :
(A)  (®), (o), (@)

(B @ () (d)

(©) (a), (b) and ()

(D) (b), (d), (c)

T 5 e d y=a+bx & o fom &
3x=>50, 2y=280, Jxy=1030, Sx2=750
IR T n=10; (x,, ;) i=1, 10 F erey
H HE e

(A) a=1.26, b=17

(B) a=17, b=1.26

(C) a=2.26, b=3.7

(D) a=17 b=0

3= Agfd R fhet Feet o quret yidy,
DC Wiy & stfyer forg R0 & S 22
(a) SRR g9E

(b) Tewedl yvg

(c) WoR ¥R 99|

(d) eI FuE

LRRISER R

(4) (), (o), (d)

(B) (@), (o) (d)

© @), ()T (

(D) (), (d), (c)

SPACE FOR ROUGH WORK / T® &/ & o smig
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50.

51.

Execution of an instruction by the

microprocessor (BP) ‘involves the

following processes given below.

Reorganize them in proper sequence :

p: Generating timing and control
signal

q: Fetching the instruction from
memory

r:  Executing the instruction by pp

s: Decoding the instruction by wp

Codes :

@ @@

® (@G
© @@
o @@

Pushing (filling) action into a stack of pp

involves following subprocesses;

Reorganize them in a proper sequence;

Stack accepts 1 byte at a time and, 2-byte

(higher & lower) are pushed by one

operation.

s: Decrease the Address of Top of
Stack (TOS) by 1.

p: Copy the content of higher byte into
Stack address directed by TOS.

q: Copy the content of lower byte into
Stack address directed by the TOS.

Codes :

ECELORICEAC)

B @~—>6->@=>06

© @->O->®->06

©) ) - @—6— @)

50.

51.

TEATAER (up) ¥ Frdw FEtead § f=
SfEeeT 1 STATE T U g1 3% W
¥ H sHafeyd &g

p: T Td e fare S
g e frdw

r:  pp 5N RN il HE
s: pp oW W femie T

%

(A)

® @)@

© @(®
OO 020

(D)

fre Sy-wad! F1 STy R S §; 5

Zra w0 § TeaRen R W TF 9K

1 B e 1 FeaR F ¥ ol T S

R 2 wre (=R a1 frem) w1 I

S |

s: F % I (TOS) 1 T 1 ¥ HA
HI B |

p: Tosmﬁ%méaﬁa@nﬁm
T & hée T B F Q|

q: TOs 3N Fif we 315w # Frew
A2 3 hIe H A H@

%<

(A)

(B)

©

(D)

©->@->6—>0
@->E-> @06
@=>E =@ 06
OEICIEIC R\

SPACE FOR ROUGH WORK / T® &4 & o s
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52. Match List-I and List-IT and select the
correct answer using the code given
below.

List - I List - II

(a) Emitter base (i) Drift current

junction current

(i) Diffusion
current

(b) Base current

(c) Emitter collector '(iii) Recombination

current current

(d) Base collector
junction current

Codes :

(@ (b) (9 (d)
(A4 @O @@ @) @
(B) @ @) G @
© (@) () i
(D) () () (@) (@

53. The common wave number difference in
the two successive rotational lines is :

N h
(4) 47?1C
h2
B —
(B) 2IC
© h2C

82l
472IC
D
(D) T

52. = - I 991 o - 11 ) gafer sifsg it

= T T Fe H ST FW@ g T I
CakeiEiy _
-1 T -1
(a) TR IWIRA (i) fer *He
H
(b) =9 HE (i) fewgsm iz

(c) TR Fera Fie (i) ReATee wie

(d) o9 FeidR SIRM HE
@<

(A) @ @) @@ e
B) @ @) @ @
(© @) @) (@) ()
(D) @) (@) (@) ()

53. S Sehiteh YU TE~H § BF STell AT
99 HR ¥

A h

(4) 4721C
h2

B ——

(B) 2IC

e h2C

) -811'21

411'21C

D

(D) o

SPACE FOR ROUGH WORK / T/ &1 & fo&t wrg
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54.

55.

Assertion (A) : 54.

Coherence length of laser beam are not
larger than that of ordinary light.

Reason (R) :

Stimulated Emission is made dominant
during lasing process.

Choose the correct answer.

(A) Both (A) and (R) are true.
(B) (A) is true but (R) is false.
(C) (A) is false but (R) is true.
(D) Both (A) and (R) are false.

What would be the sequence of processes  55.

in the lasing 7

p: Burst of laser beam out of the
resonant cavity.

q: Occurance of population inversion
followed by the stimulated emission.

r: Setting up of spontaneous emission

s: Absorption of Energy by the active
material.

t: Exposure to the active material of
external energy source.

Choose the correct answer.

A H-o@->@E->0~>06
® ®-@6)->0->@-EF)
© H-o>@->@ -0
D) ®—->E->0->@~>0

AR (A) :
méﬁwaﬁéﬁ%l

WU (R) :

Qfd wfman ¥ ST Scas 1 JHE S
fem ¥

W SR

(A) (A) T (R)#ﬁw%l
(B) (A) T ¥ T (R) 3 T
©) (A) @@ ¥ T (R) ¥4 T
(D) (A) @ (R) I 379 €

e ¥ wiEAet w1 HH T @ A S ?
p: T Hfe o St o s R

q: SR e F 91 WIRRH FESH
&1 wfed B

r: YAl Scaei sl HeSTT T
. ufwg ugd ¥ g Sl i S|

A PEREC A EE RN NE]

T SR G|

A H->Q@->E->0->06
® H-oEc->0->@->0
© H->@->E->0->06
@ H->E->0->@->0

SPACE FOR ROUGH WORK / T® = & faa e
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56. Consider the following radiation : 56. T fafeor = faar wifse

@ o particle @) oW
(i) P ray @) B AT

(iii) vy ray (i) -y RO

The correct sequence of their penetration g4 01 B ST g VfeRt 1 Wt HH AW
power in increasing order is :

(A) (), (i), (i) (A) (D), (i), (i)

(B) (i), (i), (i) (B) (i), (i), ()

(©) (), (i), (i) ©) (), @) (i)

(D) (@), (i), (ii) (D) (), (i), (i)

57. Theno. of fundamental vibrationalmodes ~ 57. CO, % eI &l HIgH i G&w & :

of CO, is :
(A) 4; 2- Raman active (A) 4 2-T TRE
2- Infrared (IR) active 2 - TFRE (IR) e
(B) 4; 1- Raman active (B) 4 1-TH THRE
3- IR active 3- IR TFRE
(C) 3; 1- Raman active € 3 1-THTRE
2- IR active 2-1R TFIg
(D) 3; 2- Raman active (D) 3 2-TH TG
1- IR active 1-1R TR

SPACE FOR ROUGH WORK / 1% &/ & &l srre
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58.

59.

©

Assertion (A) :
The ground state and metastable states
of atoms are sharp whereas other excited

states are broad.

Reason (R) :

Uncertainty rule suggests that the spread
of spectral line Ay = %,» where 7 is the
life time of the electron staying in the
orbital.

Choose the correct answer.

(A) Both (A) and (R) are correct, (R) is
the correct explanation of (A).
Both (A) and (R) are correct (R) is
not the correct explanation of (A).
(A) is true but (R) is false.

(A) is false but (R) is true.

(B)

(D)

What can be said about the percentage
(%) difference between L and the
maximum value of L, for an atomic
electron in p and d states.

(a) Fc;r’p state 29%
(b) For d state 18%
(c) For p state 18%
(d) For d state 29%
(e) For p state 20%

Choose the correct answer.
(A) (a) and (b) are correct.
(B)
(C) (a) and (d) are correct.
(D) (e) and (b) are correct.

(b) and (c) are correct.

58.

59.

afieweT (A): :
AT W TS SR Hereat feerfal we

%I (R) :
siffyaaar fagra gfad s © o g
Y w1 fowm A «=%;a€?;¢3ﬁa§ﬁm

it & e 1 o FT B

T IR A |

(A) (A) @ (R) S & ¥ 3R (R), (A
w1 TE TEEH €1

(A) TN (R) 3 & ¥ &R (R), (A
1 TE TSR0 TE § |

(A) T ¥ T (R) ST T

(A) 3TE § T (R) ¥ T

(B)

©
(D)

p @l df&uﬁr%@wﬁwﬁﬁ%
Jo L, % SeIqd e o S % e (9
e 3 i B I el S U1 § 2

p fearfa 3 forg 29%
d feafa & ferw 18%
p fearfa o fere 18%
() d ferf % faw 29%
(e) p feufa 3 fere 20%
W SR

(A) (a) T (b) T T
(B) (b) M (o) W £
©) (a) T (d) TE T
(D) (e) T (b) W

(a)
(b)
(€)

SPACE FOR ROUGH WORK / & wrE & o sE
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60. In a medium showing anomalous 60. Teh 3ETA fagu femm o) Aream § 7%

dispersion what are true about their S AU YT AW F IR H I WA ¥ ?
phase and group velocities ?
(A) Vg=Vpy; Vp, <C (A) Vg=Vpp; Vp <C
(B) V>Vpyi Ve may be greater than C (B) V>V Vg, C q 3w B Thar &
(C)  Vg<Vpy Vpy, may be greater than C (©)  Vg<Vpy Vpy, C ¥ siferr & wepen &
(D)  Vg=Vpn; Vpn <C (D) Vg=Vpy; Vpp <C
61. List - I List - II 61. T - 1 T - 10
(a) Specific heatby (i) C, « T3 (a) =l qen T @) C, «T®
Dulong and Petit fagr grr faf
law e
(b) Specific heat by (i) Constant (b) oMETER AEA (i) M
Einstein model sr fafirg e
(c) Specific heat by (i) C, o« e~hv/KgT () SHMATHM W (i) G, x e /KT
Debye model at <ot Aiga gr
higher fafire o
temperature
(d) Specific heat by (iv) Always (d) TR a9 | (iv) 9 =R
Debye model at constant <ot iee gr
lower faftrs s
temperature
Match the above List I and II : SR et 1 31 gl 11 = e i
@ () () (@ @ () () ()
(A) (v) @) @ @ (A) @) @) @ @
(B) (@) @) @) (@) (B) @) (v) (@) ()
© @) @ @ ) © @) O @ @)
(D) @) @ @ @) D) @) @@ @ @)

SPACE FOR ROUGH WORK / % &8 & f&d smig
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62.

Choose the correct statements about

parity of eigen function :

(@)

()

(d)

Tt describes the behaviour of eigen
function when it is inverted about

origin.

It does not change for allowed
transition.

The parity of ground state of N'is
odd.

The parity of ground state of O is

even.

Choose the correct -answer.

(A) (a), (b) and (c) are correct

(B)

©)

(a), (c) and (d) are correct

Only (b) and (c) are correct

(D) Only (c) and (d) are cotrect

cr. s e = T i d wd e
1 =9 BT

(@) WH’%WWWWW
ST & q@ % it werd #
ST T 0 B

(b)) e Towol o o 9% seer TE
(©) N it Tree Teafa st waat fawm 2
(d) OF e feafa T Toa w7 T
T/E SW A
(A) »(5), (bjéi‘f{(c)'afr%i“ 3

4 ®) (@), (C)“aﬁT(d)‘Eﬁ%n -

L FEE) SR E

(@) FmE @

7210/TFU-PHY/GLE-III
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63. In the context of superconductivity match
the following :

(a) Meissner (i) , Current flows across the

effect junction in the absence
of any electric or
magnetic field
(b) AC (ii) A dc voltage applied
Josephson across the junction
effect causes radio frequency
current oscillation across
the junction.
(c) DC (iii) When the specimen is
Josephson placed in a magnetic
effect field and is then cooled

through the transition
temperature for
superconductivity, the
magnetic flux originally
present is ejected from
the specimen.

(d) Macroscopic (iv) A dc magnetic field

long range applied through a
quantum superconducting circuit
interference containing two junctions
effect causes the maximum

supercurrent.

@ () () ()
(A) @ @) @) @
(B) @ @) () @)
© @ @ @O @)
D) @ @ (@) (i)

63. 3Afererhdl & dey § =1 @1 e s

() fersht fargga = gaeptar 2
F 319 H 4R Gy & R
et B

(b) AC SRwer (i) wfy % R s S
JuE Jeedl & HRO G F I-

e AR o e
BRI

(©) DC JiwEa (i) v yfvesf w1 Jew &

ERIE] H 1@ ST § R 39
STfaeTeR T T HWehHOT
TTHA 9§ ST fohan S g,

| Y Q Il gah
f¥ree wftrest @ Freanfaa
AT

(@) ¥ g9E

(d) gereelt et (i) o <t Gawim S A
RO THE  F W YT w9
IHTH GRFE BT B

@ () () (@@
(A) @ @) @Gv) @)
(B) O @ @@ ()
© @) @ @O @)
D) @ @ @Gv) @)

SPACE FOR ROUGH WORK / % & & fo& smig
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64. Match the following in crystallography : 64. T fagm ® frmt o1 gAferm wife

(a) Nearest (i) 0.707 a (a) SISt ¥e Hgfaw () 0.707 a
neighbour T % fag feream
distance for e IGEN R
body centered
cubic system

(b) Nearest (i) 0.866 a (b) %E TS HfaF (i) 0.866 a
neighbour o % Ty e
distance for face PIGEREA
centered cubic
system

(c) Second (i) 7 a © FFmEE () J2a
neighbour fodfae
distance in cubic widerer g
system

(d) Nearest (iv) a (d) afes o & (iv) a
neighbour aityes ehead
distance for wieew gt
cubic system

[a — Lattice parameter] [a — el 9T=ed]

@ ) (© (@

A) O @ @) (@

(B)

O @ @ W

© @ @ Gv) (@

D) @(v) @) @ O

@ ® () @
(A @ @ G) (@
® O @) @ )
© @ @ @) (@)
(D) (v) @@ G O

SPACE FOR ROUGH WORK / T & & 3 e
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65. .

Assertion (A) :. %

The space lattice of diamond is face
‘cé_nteredfcfu‘bic lattice. The primitive basis

~of the. diamond 'structure has two

o 1dent1caI atoms at co-ordmates 000 and

'111

- = = assoc1ated w1th each pomt of the

.44 4 _
- fec lattlce '

Reason (R):  °

The con‘ventiohal unit cube of the fec

' lattlce contains 4 1att1ce points, it follows

- that the conventional unit cube of the
- dlamond structure contains also 4 atoms

~“ Choose the cotrect -answer,

| (A) 3 (A)1strue bﬁt{(‘vRv),is faisé B

®

(D)

' (A) is true and (R) is true

© (4) is false and (R) is false

(A)is false but (R) s true,

65.

AR (A) :

TS WY Afew 1w W e e
dfew B | Srms W= % fufufea afew =i

oooaﬂ?i 1 i el W T SN

T B S fee AT F YA foig W ARy

R

RITT (R)

- fec dfew & wAwAA e T T 4 e
- g &, 9% wrn ? fF emde W %

FAma e Fga | off 4 w89 ¥

s

(A) (A)FATHY (R) 39 B
(B) (A) W ¥ ol (R) ¥ 7|

(©) (A) 37T 7 iR (R) 319 T

(D) (A) 379 § W (R) 97 T

SPACE FOR ROUGH WORK /7% & & fad s
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66.

67.

Assertion (A) :

The fermi level in metal is the top most
level below which all levels are only filled.

R_Eason (R) :

The fermi level in metal cannot be
occupied by electron as it measures the
probabilities of occupancy below or above
this level.

Choose the correct answer.

(A) (A) is false but (R) is true
(B) (A) is true and (R) is true
(C) (A) is false and (R) is false

(D) (A) is true and (R) is false.

Assertion (A) :

In intrinsic semiconductor, the number of

electrons is equal to the number of holes.

Reason (R) :

The thermal excitation of an electron
leaves behind a hole in the valence band.

Choose the correct answer.

(A) (A)is true and (R) is false
(B) (A) is false and (R) is false
(C) (A) is true and (R) is true

(D) (A) is false and (R) is true.

66.

67.

afmed (A) :

Wit § T TR g S W e § o
A gl =R Fae W AW T

SIOT (R) :

urgell § W T 1 SO G heal T
o W Gl FITH I8 T 'R & A9 A
IR o H F WA 1 WG FHE@ 2|

G SW A
(A) (A) 3 ¥ T (R) FA T
(B) (A) ¥ ¥ T (R) ¥4 T

©) (A) 3FA ¥ 3R (R) 359 T

(D) (A) T § WY (R) 37

R (A)

wF 39 sdues H, egEl S Wemn 98
S F &I F TR Bl T

hHIOT (R) :

w W F i Ser D 3Rl 9v
H B¢ Sred g

HE SW A

(A) (A) T & R (R) FEA ¥
(B) (A)y AR (R) IEAT
©) (A) A & 3R (R) ¥ €1

(D) (A) ¥ § 3R (R) W &1

'SPACE FOR ROUGH WORK / T% & & foad g
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68.

Consider a beam of neutrons incident on
a Pb?% target. The expected processes
are :

goPb?%8 +n — P28+
— 5 Pb208" 4y
— gPb*®+p
— Pb209 4+ Y
Name the processes in proper sequence.
(a) Capture process
(b) elastic scattering
(c) disintegration

(d) inelastic scattering with subsequent
emission of y-ray

Choose the correct answer.
(4) (@, ®) (), @)
(B)  ®), (9 (d), (@
©) @ () () (b)

(D) (®). (@), (©) (a)

T Pb?08 91ea W 119ferd T e & fapvor
R o= i | srfe wipand &t

goPb?%8+n — o P28 +n

*

— 5 Pb?%+p
— Pp20% +
A7 1A F wiwaned = am i)
(a) =R gfiE
(b) T Wheftn
(c) fewsfemm

(d) Y- ITUR ST SYARY FHU §

W& SR |

(&) (@), (), (©, @
(B)  (®), (9) (d). (@)
©) @ (d), () ®)

(D) (), (). (9), (a)

SPACE FOR ROUGH WORK / 7% &g & ford snig
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69. The Hamiltonian of a system is given as 69. @f‘ggqm%ﬁq@ﬁqq H= A: . ;) fen

- - - e
H= Ac - vy, where vy is the position T8, STl VWWWW%,AW
vector, A is a constant and TH HEI ] 3R o= (0, Oys 07) o et
- .
o _=_(ox,~gy,o-z) are the three Pauli ﬂ'@@ﬂ%l Wﬁ%ﬁmﬁqﬁ@ﬁ

matrices. The energy eigen values are :

(A) A(,(x2 + P z) _ (A) A(,(x2 + 2= z)
(B) = Ax® +y*+ 22 B =AY+ P+

(@) +A(x+y+z) (@) +A(x+y+z)

(D) Ax=iy) (D) A(x*iy)

70. A proton with kinetic energy T, strikea  70. T s 351 & WY T 9EH, T =

stationary hydrogen target. The threshold BREISH 184 TR TEa el HEsERER

value of T for the reaction ¥ fou T =1 <gelt 9H 2
P+P—-P+P+m° P+P—-P+P+m°

where mp=940 MeV/ e2, S, mp = 940 MeV /e2,

m,_o =140 MeV/ e? is gpproxixnately ‘m,_o=140 MeV/ e2

(A) 140 MeV | (A) 140 MeV

(B) 290 MeV (B) 290 MeV

(C) 280 MeV (C) 280 MeV

(D) 315 MeV (D) 315 MeV

SPACE FOR ROUGH WORK / T% &4 & fo&r sg
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71.

What can be said about the p-decay 71.

observed as

SHe — SLi+ B~ ++;

(c)

(d)

It is an example of Fermi transition.

It is an example of Gamow Teller
transition.

It is a transition of 07— 17,

It is an example of mixed Fermi and
G.T. transition.

Choose the correct answer.

()

(B)

©)

(D)

Only (a) and (c) are true

Only (b) and (c) are true

Only (c) and (d) are true

(a), (c) and (d) are true

11 S eraeiifeord g - feor & aR & w1 a1
T HFA S

SHe — SLi+ B +v;

(a) I% T HH GhTU H ST § |

(b) I% T NI TR WHO HT IR T |

() T|WTHOt— 1+ FHAw T

(d) ¥& T g W SR G.T. F&H &
ESu S

W S |

(A) 9 (a) T () TA €

(B) T (b) T () T &

(C) 8 (c) 9 (d) T &

(D) (a), (c) ¥R (d) &= &

SPACE FOR ROUGH WORK / T& & & fo& wre
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72.  Column-A are fundamental interactions,

Column-B are the exchange particles.

Match Column-A to Column-B.

Column-A Column-B

Fundamental Exchange

Interactions Particles
(a) Gravitational (i) Gluons

Interaction

(b) Weak interaction (ii) Photons

(c) Electromagnetic (iif) Gravitons

Interaction
(d) Strong (iv) w*, 20
Codes :

@@ @® () (9

A @ @ @) @)
(B) G(v) (@) @) @
© @) @v) @ @

(D) @) @) @ @)

72. fem-A H qep i frand ¥, wiem-B #
TR UfeFed ¥ | WIGH-A 1 hie-B
§ fiyem sifsT

HH-A wHicH-B
(a) TeE SBRA () T
(b) T sfafha ) W
(c) Tergag= (iii) Dferr
S RHEDI
(d) e (v) w*, 20
e

@ ®) () @
&) @ 6 @ @)
(B) (v) @& @) O
© @ @) @ O

D) @ @@ @ @)

SPACE FOR ROUGH WORK / T% & % fod s
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73. Match Column-A to Column-B by 73. {ATE Ofg @ gHm F1 vgwE =

properly _idehtifying the equations : HIAT-A IR FHIAW-B I gHfea sifsm
Column - A Column - B FH- A T - B
(a) 5 (i) Dirac equation (a) o L. @ : ED
i I 2 i * T
particle
® ( 2 N\ (> () Continuity  (b) (. 2 2\l ) (i) =
ol © S oo @
(©) (iii) Klein Gordon © (3 (i) wF TR FTF
(zﬁ%—caP Bmoch (Td=0 Equation for a , (ﬁg—caP Bmoczj (z ) ﬁqzﬁ'—m@'—r
free particle
(d) N {iv) Schrodinger (d) - IR (iv) En
aP(al; ! + V] (r,‘t)=0 equation?o_ra aP(aZ' t), + V'] v(yr,t)=>0 ' @mwmm
free particle
Codes : %e
@ () (© (d @ ) () (@
(A) @ @ @G @) (A) (@ @ @) ()
® O @ @ @ ® O @) @ @)
©) @) (v) @ @ © @) @v) @ ()
@) Gv) @ @ @@ (D) Gv) (i) () (i)

'SPACE FOR ROUGH WORK / % &¥ & ford sme
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74. To find the total cross-section of the

compound nucleus find the correct
sequence of steps one has to undertake.

Use Breit Wigner
m Talp
R? (B-E,)*+(I/2)°

g,(J) —Statistical spin factor

equation

(@)

0w = 8a G)

Go8 = Oc l"% ; by knowing the

channels to which the compound

(b)

nucleus decays

Set E=E, to find the peak; where
bombarding energy is given and set

©)

it equal to E,.

4w
RZ Is determined by getting the
o

(d)

data of the observed values of
center of mass energy.

Choose the correct answer.
A) @ @ © ®

® ) (@ © @
© @ b O @

(D) ), (), (@), (@

74.

W A B P ST FE W B
for fondt Y FEHI 1 B T YA HH A
=few, S ge |

Fz frR gHEIu HT1 STET H
™ L Tp
RZ (B-E,)+(T/2)*
- Rfefewa fom HRt

(2)

Cop = ga ()

Top = ,FBI‘ , SEl W g

TR T & B ST Sl W Sd
W

()

o WY S & A E=E, W ¥
Y, STef At St & E A AR S
E. % W W ¥ T

(©)

4
~7 %1 Tl 3 #w  smtn

=i % a2l W T fwma
Ik

(d)

TR SR

4) () (@) ©. ®)
(B) (b), (d) (). (@)
©) (), (®) () (@)

(D) (®), () (@), (a)
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75.

Match Column - A to that of Column - B
choosing the appropriate definition :

Column - A

(@) Mirror
Nuclei

(b) Isotones (ii)

(c) Isobars (iii)

(d) Isotopes (iv)

R

Codes :

(A)
(B)
(©)
(D)

(@)
(i)

()
@)

@)

Column - B

Nuclear species with
different mass and
atomic numbers but
with same neutron
number

Same atomic number
but different atomic
masses

Nuclides having same
mass number but
different proton
number.

Nuclear species with
the number of neutrons
of one equal to the
number of protons of
the other.

() (@
(iv) (i)
(i) ()
@ (@)
(i) (i)
-00o0-

75. R R %1 9 FE G HIGH-A F
Hiem-B ¥ A FR ;
HITH-A  HICH-B
@ = @) fo ure iR g S
AT WY faasR |
WY HEE 2 Hem &
e |

(b) SMFTIL (i) FHH WHY] HE& WY
191 o) A |

(c) STIHIEH (i) THH A S Wy i
W &I % 9y
RIS |

(d) STFHIEH (iv) Tk % 210 ! G &
e =ferreR TS, S
T & e He&A 3 SR
7l

@ B © @
@ @ O @ @
® @ @ @ @
© @ @ 6 @
©) (v @ @) G
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I 3iferd & HT WEA ; 2 "er 30 fufe } SfireRaw 31k : 150

Time for marking answers : 2 Hour 30 Minutes Maximum Marks : 150

e

1. 3H YE-RAeR ¥ 75 U9 § - Yo WS 2 3 1 81 Wt U o S e ¥
2. U¥ % SW, éTnééMRw—sﬁz (3ER-¥fe) W sifera wifs)

3.  RUNcHe Hodioh &l fohdl S |

4. Toelt oft 7@ & FaFoR A A TaA T HiEEd BT w1 TE0 afig §

5. OMR SW-¥T (eR-3Me) =1 T Fxd 99 Ut $E @@EUrt 7 /57 F99d 98 we 918 1
39Y e =1 faeree onfe 15 9t i Felarsy a8 & & 9 |

Note :

1. This Question Booklet contains 75 questions. Each question carries 2 marks. Answer all

questions.
2. Indicate your answers on the OMR Answer-Sheet pro;/ided.
3.  No negative marking will be done.
4.  Use of any type of calculator or log table and mobile phone is prohibited.

5.  While using OMR Answer-Sheet care should be taken so that the Answer-Sheet does not get
torn or spoiled due to folds and wrinkles.
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