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1.

PHYSICAL SCIENCES - II

it 11

1 2 3| [x] [13
023[y=7
00 2|z 2 |

What are values of x, y and z ?
(A) x=6,y=1/2;z=2

- (B) x=&y=2 z=1

(C) x=0; y=5; z=1
(D) x=0;y=25; z=1

The orthogonal property of Legendre’s 1.
polynomial is : "
+1 2
(A) j_l P (%) Pn (x) d¥ =—— dmn
+1 2n
(B) j—l Py (x) Py (x) dx =(2n+1) dmn
+1 2
© | Pm@®Pa(x)dx =y
+1 1
(D) I—l P (x) Py (x) dx =(2n+1) dmn
If A is non-zero Matrix of ordernx1and 2.
B is an 1 Xn order what is the rank of
AB?
(A) n
B 2
€ 1
(D) None of these
If after triangularization of Matrix we get 3.

ASTg SIgUg ! wifrsh qore ¢

@A) [} P Pa(o) dx =§£I smn

2n
dmn
(2n+1)

B | Pu) Py) dx =

2
- dmn
(2n+1)

© [ P Pafa) dx =

1
(2n+1)

D) |t P Po(x) dx = smn

I A, nx 1 HifE F AR STTE a9 B,

IXxn TN ABHIH FMT?

(A) n

B) 2

© 1

(D) T HE 7

Fegg Faaniviiee & vvarq gy e @ -
1 2 3; [x] {13

02 3| |y|=|7

00 2J z lZJ'

x,yaﬂt R UA F B2
(A) x=6;y=1/2; z=2
(B) x=6y=2; z=1
(C) x=0; y=5; z=1
(D) x=0; y=25;z=1
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If the polynomlal 4x3 +6x2 + 7x + 2 can

‘be written as ZanP (x) [where Pn(x)

Legendre Polynomlal of order n’ and a,
are constant co-efficients] then which of
the following statement is true ?

(A) ay=ay

(B) ar=-—a
(©) ay=-ay
(D) ay=2ag

The odd“a’g’éih‘st"é; certaini event are 5 : 2
and odds in favour of another
independent events are 6 : 5. The
probability that at least one of the event
will happen is :

(A) 25/77
(B) 52/77
() 12/77
(D) 65/77

The ‘number of ic‘vlegre'es:.ofl freedom for a
rigid body which has two points fixed but
can otherwise move freely. The degrees
of freedom for such system is :

Ay 0
(®) 3
©) 2
D) 1

afy wgue 4xd+exZ+T7x+2 W

ZanP (*), , 5% P (x), e w0 rﬂ@mrg

agqaaman,fw?ﬁwé] %ﬁwﬁﬁﬂéﬂ
I @ e W B W weE g A ?

(A) ay=ay
(B) a,=-a;
Q) a=-a
(D) a;=3a,

Pt fifeam T 3 9% 3 fres IR
5+ 2 G 3T TS Hesl % UK 615 ¥
A %1 Y FH Tk T & T it TTahar 1
72

(A) 25/77
(B) 52/77
(C) 12/77
(D) 65/77

,'mgmtmmﬁmﬁm,
- vt < e farg ¥ oeg % o 4 T

A FHA Y| TH FHR & (T T WA i
Hife Bt

(A) 0
(B) 3
© 2
(D) 1
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A rocket engine consumes 150 kg of fuel 7

per second. If the exhaust velocity is
4 km/s, the thrust on the rocket is :

(A) 600 N
(B) 6x105N
(C) 6000 N

(D) 60000 N

In Kepler’s planetary motion the cyclic
coordinate is (in generalized coordinates
representation )

(A) v
(B) ¥
C) o

D) 4

The number of components of moment
of inertia tensor after principal axis
transformation and before this
transformation are :

(A) 6and 9
(B) 9and 6
(€©) 3and?9

(D) 9and 3

. I ehe M 150 fFm/. Som e e §1 +

afs forirem (Tewere) o 4 forfl. /@ B
Uohe T Y BT ¢

(A) 600 N
(B) 6x10°N
(C) 6000 N

(D) 60000 N

FER F SIUET o H, Ty wietfere
? : (FHIHd Rt A frewor)

(A) v
(B) ¥
< o

(D) 4

T& A& YR % I¥Eq qd S0l &
T, T TS ST & Sl He ¥

(A) 63R9
(B) 936
(€ 339
(D) 93R3
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10.

11.

12.

A bead slides without friction on a - 10.

frictionless wire in the shape of a cycloid
(Fig.A) with equations x=a (8 —sin$),
y=a (1+cos8) where 0<0<2m, the
Lagrangian will be :

AlY

_____________ -

m 2a

A

(A) ma? (1—cosb) 62 —mga (1+sind)
(B) ma? (1—sind)6> +mga (1+cosb)
(C) ma? (1—cosd)6? -+mga (1+cosb)
(D) ma? (1—cos8)6? —mga (1 + cosb)

The conductor has Length (L) and cross 11.

sectional area (A). The Resistance of the
conductor :

(A) Varies proportional to A

(B) Varies square of A

(C) Varies inversely proportional to A

(D) Remains constant

T is torque, p is magnetic dipole moment 12.

and B is magnetic induction. The relation
between them is :

(A) T=pXxB

(B) 7=wB

(C) T=pn+B

w

D) 7%

FHIHTIT x=a (6 —sin8),
y=a (1+cosb), (ST 0<0<2w T) & 9™
F§ s, gEFice (F-A) ¥ &R
srafted fordt U TR R for wvor %
el €1 HhT S J1d ity |

2y

Nl .

(A) ma? (1—cosb) 62 —mga (1+sind)
(B) ma? (1—sin8)6> +mga (1+cosb)
(C) ma? (1—cos6)6? +mga (1+cosb)
(D) ma? (1—cosb) 62 —mga (1+cosb)

fordll =TT W T (L) qU1 STIY HE
%A (A) ¥ | =Teren 6 g

(A) A ¥ TuMUiGes &9 | qRefdd @

(B) A ¥ SigER gftafd grm

(C) A % FUIUN, ehiva &9 § gRafda
2l

(D)  ST=R &1 W&

7, SOl §, p goska fgya SeOl 9 B
FrERT IO ¥ | 30 S e WY R

(A) T=uXxB
(B) t=wnB
(C) t=un+B
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13.

14.

Faraday’s Law can be represented in the  13.

differential form as :

_dB

dB
V.E=—

dB
VXE= ——

dB
VXE=e—

In the given circuit, the current passing 14.

through the resistance (R)is I (t)=

LV

L It) | SR

(A) %(He—RyL)

(1—e RY)

A<

(©) %(HeRyL)

0 7 (1-eRY)

Tae & fam #t erewme v | 39w
e fopa s HhaT ©

dB

V.E=-—
dB
V.E=—

dB
VxE=——
©) at

dB
VXE=e—

few T gftwy & gy (R) ¥ 99 @ 9l
A I(t)="?

A<

(A) (1+eRt/)
®) O-eR)

(©) (1+eRY)

A<

@) (-’

SPACE FOR ROUGH WORK / T% &/ & fad wg
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If A=x2zi—2yz ]+xyzzk. The value of  15.

V.A at a point (1,—1, 1) is :
k) - 9

(B) 6

© -3

(D) -1

For a particle obeying Dirac equation, 16.

which of the following commutations are
true ?

@ [HIJ=0 (@
(iiiy [H, S]=0 (iv)

[H, L]=0
[H, 12]=0

Where J, L and S respectively are the total
angﬁlar momentum, orbital angular
momentum and spin angular
momentum. If the particle and H is the

Hamiltonian of :

(A) (1) is true

B (

2 (C)  (iii) is true
(

D)

11) and (iv) are true

iii) and (iv) are true

Born approximation is justified for : 17.

(A) particle moving very slowly
(B) very strong potential fields
(C) fast particle in a weak potential

(D) hydrogen atom

afg A =x2zi—2y322j +xy2zk @, Tog
1,-1,1) RVARTIR :

(A) 9

(B) 6

© -3

Oy -1

e Tefiertor =it WTer % ot ol % T
e & 9 e wwd 2/82?

@ [HJ=0 @) [H L]=0

@) [H S]=0 (iv) [H L?%=0

Sl 01 1 J, L 991S HHW: A HIvi
T, THE-HIUT H qAT T HIONG HawT
£ @ H, T =1 efreaiam §1

(A) () TIT
(B) (i) 3% (iv) ¥
(C) (iii) T ®
(D) (i) 3R (iv) ¥ T

S wfFiehe fras fausfem g -
(A) fa et i s % faw
(B) 3fd Yo fava &= & fog
gt fava 9 a1 T %1 % fau
(D) g T % fag
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18.

19.

The transmission coefficient for the

potential barriers :

v Vo—ax x>0

(x)= { <p I8¢

(A) T=exp{%(VO"E)%:'
® T= eXP__‘;/E (Vo—E)%]

(C) T=exp

(D) None of the above

A particle in one dimension moves under
the influence of a potential V(x)=ax®
where “a’ is real constant. For large ‘n” the
quantised energy level E  depends on ‘n’
as :

(A) E_ ~nd
(B) E,~n*/3
(©) E,~n®/>

(D) E,~n’/?

19.

V(x)—{zo o o ¥ foau grafiy
ToT R :

(a) T= ep[%@(% )/}

(B) T=e><p_—2ﬁ?( 0 E)y}

() T=e><p_4;/§_a£( 0~ E)/J

(D) Swle # g oft T

Thel AT (SEHIM) § 5 &0, e
V(x)=ax6 & JuE H 7fq wLar 1 Wl ‘a
rfos feutiw §1 fdl 99 0’ & fen
FieEse Sol WE,, ‘v’ W forw v faf
HATR?

(A) E,~n’

(B) E,~n%/3

© E, ~n%/5

(D) E,~n%?
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0..

- (D)

In the Born approximation the scattering ~ 20.

| ¥ foru Thefin ™ £(0) T

amplitude f(6) for the yukawa potential

—uy

u(y)= e is:

—.ZmB
(A) ﬁz(pz—b2)

—2mfp
®  Weiev?)

—-2mf

© 52 \l(u2+b2_)

—2mp
D) ;2 (“2 b2 )3

Carnot’s Cycle consists of : 21.

(A) Two isothermal and two adiabatic

pr ocesses

(B) Three isothermal and adiabatic
processes

(C) Three adiabatic and one isothermal
processes

Four isothermal processes

The heat given to ideal gas under  22.

isothermal condition is utilized in :
(A)
(B) doing external work

(C) raising both (A) and (B)
(D)

raising temperature

raising internal work

pe

Y

o wfmed § gl fawa o(y)=

—2mf
(A) hz(uz_bz)

-2mp
® W0 v?)
—-2mp

© o)

—2mp
hz(uz +b2)3

(D)

FARGHF AT :
(A) < wardt o & s whEad

(B) < Wt e TS e

(©) o T e e Wt whmand

(D) =R wwardt afFg

guanita e ¥ ey fu & § i s
(A) @ gfgd

() = He Freme §

© (a) v B) 3 F e H

(D) il = 9fg &

SPACE FOR ROUGH WORK / 1% %t & ford wie
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23.

24.

25.

At absolute zero temperature, all the 23.

processes are carried out without change
in entropy. This is called as :

(A) Zeroth law of Thermodynamics
(B) 1%t law of Thermodynamics
(©) Second law of Thermodynamics

(D) Nernst heat theorem

Good absorbers are good emitter : 24,

(A) Prevost law
(B) Kirchhoff's law
(C) Stefan's law

(D) Wien's law

Free electrons of a metal are considered 25,
as an example of :

(A) M - B Statistics
(B) B - E Statistics
(C) F - D Statistics

(D) All of them

R Y q9EE B e A i afeds
it wferard 1t oIt ¥ T FR R
(A) TRt T e fEw

(B) ammﬁaﬁmumﬁm

(C) Fwmifaent o1 gau fram

(D) qﬁwmuﬁa

TS STAITF ST Iewieh B ¥
(A) e fram

(B) Trrars fam

(© R frm

(D) o4 frm

T % YR g I TR ISR &
R foeR P S g?

(A) M - B HiferH
(B) B - E wifermt
(C) F-D wiferst
(D) T Wt

SPACE FOR ROUGH WORK / T& &1 & fod sve
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26."

27..

28.

29.

In the microprocessor INTEL 8085, the

Program Counter registers are used for :

A) Storing the Address of the TOS
g
(Top of the Stack)

(B) Storing the Instruction

(C) Storing the Address of the next
Instruction of the program

(D) None of (A), (B) and (C)

Which one of the following is not a type
of microprocessor 8085 Instruction’s
category ?

(A) Data Transfer group

(B) Arithmetic and Logic group

(C) Branching group

(D) Cache Memory Transfer group

Dynamic Shift Registers are made of :
(A) Dynamic Flip Flops

(B) MOS Invertefs

(C) MOS NAND Gates

(D) CMOS Inverters

A universal register :

(A) accepts serial inputs

(B) accepts parallel inputs

(C) gives serial and parallel outputs

(D) is capable of all activities mentioned
in (A), (B) and (C) options

2e.

27.

28.

29.

TR INTEL 8085 , ST #1oy
Yl & ST B R

(A) TOS (3 3w & ¥F) ¥ W &
@it % for

() sl % =it & fer ”

(©) W 3 srrer fid 35 v W E

D) (A), (B), (C) § #§ it

fre § ¥ PF T AEFIAE 8085 Fkw A
FTHR E § :

(A) I TR G |
(B) Tlerdfesh ad wltiw Iq
(C) wifemga

(D) Tl HHRY iR qH

S fore Thred s 9 €
(A) SErfEE e wer |
(B) MOS s=H

(C) MOS NAND g

(D) CMOS T&d

o TR & o - |

(A) i T F AT

(B) S IR TYEH FI ol §

(C) iR o THIR ST 34 ¥

D) (&), ), (© & scafe it formedt
= et 5t o T

SPACE FOR ROUGH WORK / 7% T o fa& g
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30.  The number of Flip Flops required for

31‘

32.

- decade counter is :

(4 3

® 4

(D) 10

The vibrational constants o, and 0gx, of
HCl are 2937.5 cm~1 and 51.6 cm L,
The first Raman stokes lines will be
observed at :

(A) 2989.1 cm~!
(B) 2885.9 cm™!

(C) 28343 cm™!

(D) 3040.7 cm~1

Lanolge’s splitting factor for the atomic

() 1/3

(B) 2/3

O 1

D) 4/3

- 30.

31.

32.

fere Frot & fou mavas fHRTu-gl
I HEA T

(A) 3
(B) 4
© 5

(D) 10

HC] 3 I (Sgsier) Feemish o, 99
WXy T 2937.5 cm ™! qAT 51.6 cm ™

T v T i W foRy R SEh st

(A) 2989.1 cm™1!
(B) 2885.9 cm~1
(C) 28343 cm™!

(D) 3040.7 cm™1

Wmaa@nzpmé?mﬁ——hffﬁa
fwﬁaﬁﬂﬁmﬁ

(A) 1/3
(B) 2/3
<G 1

(D) 4/3
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3, List-Igives some physical phenomenon.
List - II gives the process how these

phenomena take place.

List - I
(a) Anomalous (i)
Zeeman
Effect
(b) Stark Effect (ii)
(c) Paschen (iii)
Back Effect
(d) Franck (iv)
Conolon
Principle
Code :
(@ ) (9
A @ @ @)
® @ @ @)
© @) @) @)
D) @ ()

(i)

List - II

When the applied
maigneﬁc field to
the atomic system
is weak.

When the atomic
systems impressed
upon by an
external

electric field.

When the electronic
transition in a
molecule take place
very rapidly in
comparison to the
vibrational motion
of the atoms.

When the applied
magnetic field to
the 'atomic system
is very strong.

@
)
()
@
(i)

33. G-I B sifesh fmeed i oviar § 3l
Gell-11 T el &1 et o & e

geit-1 qeit-11
(a) Timew A @G w9 & O W
qqE At R &
3o B

(b) WEIIE (i) & ke o faddt
e AT &3 |
yenfera g ¥

() TERNF (i) ST GSHE I HiUE
e TS T i e F,
7a Tfa | o7 |
Tk shuor S
R

(d) ¥ BEAAR  (v) 59 PR A
fifaaa A b &
afa e S ¥

%
@ () (© (@
(4 @ @ @ @)
(B) @ @ @v) ()
© @ ¢) @) @
(D) @ @ @) @)

14
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34.

35.

36.

Match the typical spectra of stable
molecules with the corresponding wave

number range.

(a) Electronic (i) 10° cm™1
spectra

(b) Rotational (i) 10°-10°cm™!
spectra

(c) Molecular (iii) 1-102cm™1
dissociation

Code :
@@ (b) (o)

@ @ O G

)
® @ @ o
© @ @ o
® O @ @

The fine structure of atomic spectral lines

arise due to :

(A) Electron spin-orbit coupling

(B) Interaction between e~ and the
nucleus

(©) Nuclear spin

(D) Magnetic moments of the nucleus

The ionic radius of Na™ and C1~ ions are
assumed to be 1.0 A and 1.8 A,
respectively. The attractive force between
this pair of ions is approximately :
(Consider ions touch each other)

(A) 3x1078N

(B) 29x107° N

(C) 32x1078 N

(D) 29x10"1IN

34.

35.

36.

feor aropali % fefisber el 1 70 §

i s ufter ¥ gafad Ff

(a) TAEE® () 10 cm!
e .

(b) VTS (i) 10°-10°cm™!
et .

(c) emurfas (i) 1-10%cm™1

cok

%

(@ (b (o)

(A) @@ @ i)
(B) (@) @) @
€ @) @ O

(D) @) () (i)
et Taeet Y@l i GwEET 9§

(A) T wiF-snfde wiw §
(B) e~ LRI ENEE eI CRCRRETIR

©) fFrR &
(D) —fFerd 1 e Sl ¥

Na* Qe Cl~ 3 o1 STt 5t 0
1.0 A 918 A %139 SISl & STel
o § : (WU fF S TE T A T
HI ®)

(A) 3x1078N

(B) 29x1079 N
(C) 32x1078N
(D) 29x10~11I'N

SPACE FOR ROUGH WORK / T& & % ferd we
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)ﬁﬁﬁmwﬁ%ﬁ

0

e

- -

2w , b*.a

—_

%
a*, b*, ¢*

- =

(A) a*.a

] HAA © 2

)

- o

%
a*, b*, ¢*

a,

37. The direct Lattice vectors (
reciprocal Lattice vectors (
obey the following relations :

I
To

™

I
To

T

- o
0 A c*.b=0

2
2ar

(feam & seiIgY W

- -

2w , b*.c

A

=27 , b*.b

- -

a*.c=2m , b*.c
0128/ TFU-PHY/ELG-II

/.

HT ATTaT ©

2.355x 10730 m3

235.5x10~24 m3

235.5x 10730 m3

2.355x 10729 m3
SPACE FOR ROUGH WORK / T® &4 & o e

- =
a*. c
- =
.b
- =
6.02><1023)

a*

o - Fe (b.c.c.) 1 @ 7.9x10° Temar/=i®

T T AT AR 56 ¥ | THH THE U

N

(A)
(B)
©
(D)

2
=21
is 38.
16

- >

2w and c*.b
(b.c.c.)

c*.a
7.9x103 kg/m?® and its atomic weight is

- -

2
2
- Fe

- -
2w , b*.c
%

.b

- -

2w , b*.c

235.5x 10730 m3

- =
a*.c
- =
(C) 2355%x107% m3

a*.c
56. The volume of its unit cell is : (Given

N =6.02x10%, the Avogadro number)

The density «
(A) 2355x10724 m?
(D) 2.355x10730 m?

(B)

38.



39.

40.

41.

The specific heat of metals can be  39.

expressed as :
(A) T8

(B) AT+BT?
(C) AT?+BT3

(D) AT+BT?

The critical temperature of Hg with  40.
~ isotopic mass 199.5 atomic mass unit is

4185 K. Now the critical temperature of
its another isotope with mass 203.4 atomic
mass units will be approximately :

(A) 4.285 K

(B) 4.185 K

(C) 4185 K

(D) 4.144 K

Which nucleus would you expect to be 41.

more stable in the pair given :
71, 81 and  BC BC
(A) 3Li; 3C

(B) 3Li; 3C

© 3Li; Bc

O 8ui; c

mﬁﬁﬁﬁmmﬁwmw
ST TRl ® :

(a) T
(B) AT + BTZ 5 oS0

(D) AT+BT?

EHRI® TSMHE 199.5 amu 97 H
Shifder aT9a 4.185 K §1 203.4 amu

m@mm‘mwmm
ST B :

(A) 4.285 K

(B) 4.185 K

(C) 4185 K
(D) 4.144 K

et < et Sl @ i A, 9
frerc g2

7L, 8L B¢, BBc
(A) 3L1, B¢
(B) 3L1, e
© _Z,Li;lgC

(D) 3L11 6C

SPACE FOR ROUGH WORK /. T% &T& & o1& Sg
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2. The angular momentum and parity of
4O nucleus according to the nuclear shell
model (including spin orbit) is :

(4) o

B (/2"
© 6/2*
D) G/2*

Column - A lists Forbidden reactions

Column - B lists the possible reasons why
the reactions are forbidden.
Match Column - A to Column - B :
IAI IBI
a) k™ +01 » w*+27 (i) Non-conservation

of strangeness

b) w~+pe— e~ T, (i) Non-conservation

of baryon number

) w0+p— QOFE*  (iii) Non-conservation

of muonic and

electronic number
Code : |
@ () (9
(A) @ @ ()
(B) () () ()
© @ @) @@
(D) (@) - (@) @

TR HI9 wied (T amfde dfed) &
STER (O i i wrofta warm e WRfe
?:

(4)
(B)
©)
(D)

42,

0 +

1/2)~
(3/2)7
G/2)"
43. geEr-A wfsfa (wifdet) sifufsean ol

eit-B rfufshan i afwfua (wifseT) 9
it denfa wRu T €.
Te-A =1 ger-B 4 foed

IAI IBI

(@ k™ +01 > 7t +37 () W H

ST
b) p~ + pe— e~ ty, (i) AR HEmH
STIELE
(© m0+p - QOFtSF (i) TATTE TN
AR GE&AT Hl
AT
E TR
(@) (b) (o)
(A) @ @) ()
®B) @@ @) @
© @ (@) ()
(D) (@) @ @)

SPACE FOR ROUGH WORK / 1% &1d & o e
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44.

45.

46.

The liquid drop model of nucleus is based

onc:

(A) Weak interaction of the nucleons

(B) Strong interaction among the

nucleons

(C) Electromagnetic interaction among
the nucleons

(D) Parity

The ground state of deutron is :
(A) apure s - state
(B) apured - state
(C) apure p - state

(D) a mixture of s and d states

If A® and B® are orthogonal vectors each
of length a, the value of (gy; 8x; ~ 8k )
AhBi Ak Biis :

44,

45,

46.

ek w1 fefeas giu oiee seanfa ® ¢

(A) gfFaa & gad I R W
(B) afferi % site Yot 3 TRl W

(C) el % Site g Jraehid ST
[ERIRN

(D) HA W

=i F IS (ground state) A ¥ -

(A) W& -s- FaWA

(B) TS - d- SR

©) [S-p - I

(D) s d <t fufsa staeen

afE JAF a T B AC T Be Al
o € (8hj 8ki ~ 8nk &) AP Bi Ak B! I
TR

(C) +at

(D) +a?

SPACE FOR ROUGH WORK / 1% @14 & ford sg
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47." 'The equation x> +4x~9=0is to be solved  47.

by the Newton - Raphson Method. The
iterative equation for this purpose is:

it 3xi2 +4
() 7o
s = Zx? +9
(B) = 3xi2 +4

(©)  xjyq=x;—3x] +4

N
0) =g

48. Which of the following is Composite  48.

Trapezoidal rule ?
h ,
B) Flfothitfat+fal
® SLor2(fithatfat)* fa]
©) h[fo+2(f1+f2+°"fn—1)+fn]

(D) %[f()"’z(fl +f2+"'+fn—1)+fn:|

TRl 13 + 4x — 9 =0 = A THEA fafy

& FN ¢ | TH I ¥ 3fedfea wrieRm

¥
N _3xf+4

&) T
o2 +9

®

(C) Xiy1=X%X; —le-z+4
. __4xi2+3

(D) i1 9x,-2+2

fre @i o wftng afsisea frm ©
h

(A) —2“[f0+f1+f_2+"'+fn]

(B)

©)

(D)

A fo+2(fi+ fatefaa )t fa]
h[ fo+2(fi+fa oo foe1 )+ f |

Al fo+2(fi+ ot o)

SPACE FOR ROUGH WORK / T& &1 & ol svg
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49, : Runge Kutta' Formula for solving . 49. 3Ta%d THU g % folg -5 g8 :
-+ differential equation is :

1 1

(A Y=Y +E[k1 +2ky +2k3 +ky] (A) ¥=1o +g[k1 +2ky +2k3 +ky]
1 1 |

(B) ¥ =yo +=[ki—2ky+2kz—ky] (B) Yy =yo+—=[kq—2ky+2kg—ky]
6 6

(C) y=vyo+=[ky+ky+ks+ky] (C) y=yo+—[kytky+ks+ky]
4 : 4

D) ¥=Yo +z[k1 +2kp —kg +2ky] D) y=yo+ Z[kl +2ky —k3 +2ky]

50. The two roots of the differential equation ~ 50. WiafTaw fafy & g1 sawe wHIHIW

d%y d d’>y d
2x2d—ag—x_d—z+(1—x2)y=0 | 2x2-&;g——xa—]§—+(1—x2)y=0
by Frobenius Method are : & ﬁTH@"f g
(a) 1 k) 2 (a) 1 ®) 2
© 3 @ o © 5 @ o
(A) (@) and (© @) @iRE
(B) (b)and () | - ® O)FR@

(©) (a) and (d) © (@) 3 ()
(D) () and (b) D) (@ 3R

SPACE FOR'ROUGH WORK -/ 1% ‘&h1& @ fodr wrg
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51

52.

Tile hlatrix A, defined by

1 0 0
A=/0 a b
{0' -b a
is orthogonal if :
(A) a=1,b=-1
1
B 3= b= —%/5
i i
= —_— b = ————
<€ 2 e \/E

11
aq=— b=—
®) 2=3 7

An xyz coordinate system is rotating with
respect to an ‘XYZ’ coordinate system
having the same origin and assumed to
be fixed in space (i.e., it is an inertial
frame). The angular velocity of the xyz
system relative to the XYZ system is given

- A A A

by w=2ti—t> j+2t+4) k where tis the
time. The position vector of a 'pa'rticle at
time t as observed in the xyz system is

. APV IV N g
given by p=(t"+1)i — 6tj+4t" k. Now,
the magnitude of coriolis acceleration at
time t=1 becomes : | |
(A) ~50
(B) ~55.25
(C) ~ 5222
(D) ~57.27

51.

52.

(&)

1

® 2= b= e
1 i

AN N

1
=2 b=
(D) a=3,

T GAM qatag (SRfR) T wiew e
(= STgeta FH ®) fer xyz weiféae
TUR IS XYZ' HISHITETE JUIel o HaE
ol T T | xyz TOMEH 1 XYZ ol 6

el IV T 177=2t?—t2?+(2t+4) x
% g fean T ) SRl W xyz Joedt

H
t T I aRefara forel shoT SRt WIS aael

p=(t?>+1)i — 6tj+4t> k F GRI TN T
T T t=1 T SR @01 1 R
@Tﬂ:

~ 50

~ 55.25
~ 52.22
~ 57.27

(A)
(B)
(©)
(D)

22
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53.

54.

A particle of mass ‘m’ in one dimension
having total energy E is moving in a
potential field V(r). The time taken by the
particle to move from r; to r, is (t, —t,),
which can be expressed as :

£

_ dr
(4) tz_tl”tj EV@)

ty

B mdr
® tz‘““! EVE)

iy

ta
_tm
© umu- | Je~vo) ¢
.

to
(D) ty—t;= _____\/a_.cg_
t JE+V(r))

A particle describes a circular orbit given
by the equation r=2a cosb under the
influence of an attractive central force
directed towards the origin (a point on
the circle). The Law of force is :

(A) an inverse square law
(B) an inverse sixth power law
(©) an inverse fourth power law

(D) an inverse fifth power law

53. TS 3OW (SEHYF) 9™ ‘m’ 991 F

54.

et 01 =t F@ Sl E § S ofare 8
V() H T ) 1y A, 7 TR0 F A F0
g o T ' (1 -t) § Y W e
e feman S weha ¥

ty

L. dr
(8) tz"“"I E—VD)

ty
mdr

®) tz_“:t E-V(r)
tr \/__
_ m

© B7h _tj JE-V({) dr

L)
(D ) t) _*tl _ Jm dr
[ VE+V()

e fag (ffsm) =1 R fifm =i
N 961 & Y9 H R H0 F JAOER
Sffele GHISHIO r=2a cos® ¥ fear man §)
sAF g

(A HeRavi T e

(B) SHHUNY BT IR FaH
(C) kvl e arer Fam
(D) ghavia dr=al R fem

SPACE FOR ROUGH WORK / T% & & fod e
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55.

Let S and S' be inertial systems moving
with relative velocity v along the xx' axes.
Consider a rod at rest in inertial system S'

' lying parallel to the x'- axis. The following

statements are made :

Here the length of the rod measured
by S - frame observer is called the

(@)

proper length.

Here the length of the rod measured
by S' - frame observer is called the

proper length.

The length of the rod in S - frame
will be contracted.

(d) The length of the rod in S' - frame

will be contracted.

In this case which statements are true ?

(A) (a) and (b) are true

(B)

(b) and (c) are true
©)

(a) and (d) are true

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

55.

A R S qA S Sed yuneral § S I
xx' ¥ T v 9 9 femF ¥ feER SN
& Fommeeen § #E v S Sowa yoned §
X' 381 % GHMIRR 9 37 | Sk |

YAl I T R TR

S- ThH Yereh g YT T B o A,
IYGER TS HE SR ©

(a)

S-S Yereh g A TR B ol IR,
IUYH TS FE S §

S- ¥ | T H TR et Bt

d) - TSR AR Wpiew Qi

7 feofy § H1F-91 HYF W& 7?2
(A) (a) T (b) T
(B) (b) T (c) WA

(C) (a) T (d) THAT

(D) (b) TN (d) ¥ B

SPACE FOR ROUGH WORK / T® &Hd & & s
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56. In‘case of velocity transformation
betweeni two inertial systems (S and ',
moving with relative velocity v along xx'
axes) of a particle P. Which is moving
with a velocity u as measured by an
observer in S. The components of u as
measured by S'-observer are given below :

ul = ux—V
X vy,
(@) 1-—%
c
2
v
uy 1—C—2“
u'y=4—2
(b) 1V
CZ
” _u, 1-v?
© 7 1Y%
c

2
v
(uy—vyu,- 1—-C—2

o = )

(A) (a) and (b) are true

(B) (b) and (c) are true
(C) (a) and (d) are true

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

56. S U % g HIM u A7 9 i fRe o
P % B Sgcid Fonferdi (S 9 S Sl ax! 3147

#H v o § IfeEE €) % T AT WA &
weR H S e g Wit TR u % S A
ﬁ%a&ﬁmw%
) u, —V
u'y, =
(a) 1- 75k
C
[ 2
Uy 1=
u|y= V 2C
(b) A
2
, Uz 1—v?2
© 7 q_Yux
2
(0 —v) uy- 1—@
u‘xu'y = <

(d)

(A) (a) TN (b) TA
(B) (b) A (c) TA &
(C) (a) TN (d) T

(D) (b)d;M(d) TA T

SPACE FOR ROUGH WORK / T® &d & o e
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57

58.

59.

(©

The following relation are given in
reference to Poisson Brackets :

(@) [ qlq p=

(b) [Py Pulg, p=0

() [qu Pilg, p= B

@  9=lpj Hlgp. Pj=lajHlgp

(A) (a) and (d) are correct

(B) (b) and (c) are correct
(c) and (d) are correct
(D) (a) and (b) are correct

Assertion (A) :

In rectangular wave guide TEy; mode
cannot exist.

Reason (R) :

Ex(xty) = O?Ey(x'y) =0, -

E (xy)=0

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

(A) is true but (R) is false

(A) is false but (R) is true

(A)
(B)

©
(D)
Assuming perfect conductor of
transmission line, pure TEM propagation
is not possible in :

(A)
®)
©
(D)

co-axial cable

air filled cylindrical wave guide
pera]lel thin wire in air

semi infinite parallel plate wave

guide

57.

58.

59.

wiE e & HWed § e dean A M €

(a)
(b)

©

(@
(A)
()
(©
(D)

[qu qk]q; P 1

[Pj/ Pk]q, P 0

[9 Pilg, p= Bk

q;=Ipj. Hlg,p - Pj=lqj Hlgp
(a) T (d) T B

(b) 7T (c) & &

(c) T (d) T ¥

(a) T (b) W&t §

AT (A) :

WETgeR 399 MEE # T, Hre foemm & ©
Tl

T (R) :

E.(xy)=0E,(xy)=0,

E (xy)=0

(A) T (R) I ¥ § W (R),(A)
! TEI A T T

(A) T (R) A T € 91 (R), (A)
I T e R |

(A) ¥ ¥ T (R) 379A B!

(A) T § W (R) ¥ B

(A)
(B)

(©)
(D)

ZiafaeE o1ee | qui Srershal S 7 B YIS

TEM 903 forad Sog =&l 872

(A) H-TFIA FHe

(B) dIY WG JTHRR o9 TMEE

(C) ag H T Ydelt TR

(D) o1 STaRfHa THIR e 99 MES

SPACE FOR ROUGH WORK / 7% & & & svg
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60. The magnitude of the magnetic flux

61.

density ‘B’ at a distance ‘R” from an
infinitely long straight conductor carrying
current ‘I is :

a) L
®) L
© Lo
D) Lo

The electric field intensity of an
electromagnetic wave in free space is
given by :

Ey=0’ E, =0, Ex=E0cosw(t—%), the

components of the magnetic field
intensity (H) are :

_Fo z
(A) HX=O’HZ=O’ Hy—u—ov-COSu)(t"‘;)

(B) H,=0, H,=0

E
HZ=——O—cosw(t—£)
KoV v

(€ H,=0, Hy=0
Hx=—E0—cosw(t+Ej
LoV : v

(D) H,=0, H,=0, H,=0

60. o ST Tt e e R SR e

61.

AW YR T W R AfYETE T
‘B’ o1 AT €

Bol

Mol 1
(B) 2R

ol
©) 47R

wol
(D) 8wR

Wmﬁé‘gﬁﬂwaﬁawmﬁgﬁﬁ
Herar

E,=0, E,=0, E,=Eg cosw[t—-%), 3 f=

TR ﬁ'ga@a?ﬁam(}{)wm%:

N EOI vy 7"
(A) Hx=0’HZ=O’ Hy—-pu—o;'COS(.t)(t“;/

(B) H,=0, H,=0

E _
HZ=—0cosw[t——Z—]
KoV v

(©) H,=0, Hy=0
Hx=—EO—cosw(t+—Z—j
RV v

(D) H,=0, H,=0, H,=0

SPACE FOR ROUGH WORK / T% &t & fo& wg
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.62,

63.

~The transmission line of characteristic
* impedance of 50 N is terminated with a

load of (100+j100) N. The standing wave
ratio is :

(A) 4.263
(B) 42.63
(C) 426.3

(D) 0.4263

When a charged particle with velocity (v)
enters the magnetic field, (B) at an angle

of 9¢% the velocity of the particle will

splitinto two componentsi.e., one is parallel
to the direction of magnetic field and
another is perpendicular to the direction
of magnetic field. The path of particle due
parallel component is a straight line and
the path of particle due to perpendicular
component is circular. The resulting path

of the particle is _ path.

(A) straight line
(B) circular
(C) elliptical

(D) helical

62.

63.

50 N & =fifser wicenen & gafaem e
%I, (100+j100) N R § e foran
R Tl T e ©

(A) 4.263
(B) 42.63
(C) 426.3

(D) 0.4263 ‘

el IS ARG FU (0) T H FFEAHRT &
(B) ® =i 6¢5 Y T A R, H B A

Qe § fawsd & S €, T e &5
% foun % TG a9 GO GRehig &5 i
feem % e FHMIE S h HRU HUT H
Y WA @ H q qaq TeHh F FRY
ST T T FTHR Bl © L 0T 1 qROTH
1% BT

(D) FHeata

SPACE FOR ROUGH WORK / T® & & &l Siig i
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64. Assertion (A) : A wave function §(x) is 64.

physically acceptable, it
is  essential that
U(x) must be single

valued.
Reason (R) :  |[¥|?dTr represent a
probability of finding a

particle in a small

volume element dr.
(A) (A) and (R) both are not correct
(B) (A) is true, (R) is false

(C) (A) and (R) both are correct and (R)
is correct explanation of (A)

(D) (A) is false, (R) is true

65. The selection rules for electric dipole 65.

allowed transition of hydrogenic atoms
are :

(A) An=any value, Al= £1,
Am=0, =1

(B) An=+1, Al==1, Am=1

(©) An=any value, Al=*1, Am=*1

(D) An=+1, Al=*1, Am= 0,%1

AR (A) : T HEA Y(x) Pk ®
¥ e g T
afvad ¢ % w(x
AT I W THa °
AL |

HROT (R) [b|?dr, TH T AT
A T dr B BT
I ®T wifgwar &
Trefig T €1

(A) (A) e (R) ST ot T §

(B) (A) ¥ T, (R) 3789 &

(C) (A) T (R) I W&l & A4 (R), (£
F T AT

(D) (A) 3HA T, (R) 9 §

e foya &1 w9 Fram, TEgifeh TRam
% HehHU i STAN SAT T, A © :
(A) An=7hE H AM, Al= *1,
Am=0, =1
(B) An=+1, AlI=%1, Am=*1
(C) An==E #t AF, Al= =1, Am=1

(D) An=+1, Al=%x1, Am= 0,%1

SPACE FOR ROUGH WORK / T% &1 & ford s e
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66. .

67.

The wave function in the ground state of ~ 66.

hydrogen atom is given as
”
L) il
na

The average of yis :

(A) 0

The wave function of particle is given by 67.

y= ('\/% b, +id, j , where ¢, and ¢, are

the normalised eigen functions with
energies E; and E; corresponding to the
ground state and first excited state
respectively. The expected value of the
Hamiltonian in the state { is :

( A) -EEO- + El

(B) Ezg—lﬁ
(Eo—2Eq)

© =

(D) (Eo +3 2E,)

BIES IS YLHTY] i TP sTaeen & a1 S
e T g

(YA x
o)
v 1 3R
(a) 0

3
B 2
1
© 3a
(D) 32

Tt st o1 A0 e, W = (:}—2— b, +i¢1J,

¥ g T e &, SR &, qM &y, FE: E

T E, Foell & Wiy, Freid srowen qen
TN IS ST o G qRAhd SR
T &1 ST § et @ oTifia
T BT :

(A) E29-+E1

® 2
(Eo—2E;)

© £

(D) (EO +3 2E, )

SPACE FOR ROUGH WORK / 1% &rd & fo&t srg
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68. Match List - I and List - II (wave  68. Hei-I 7o Gl - II (T wer) # gafew

function) and select the correct answer : SHITSTT Fom T S| S|
List - I List - I Heft-1 eit-11
. . _ 1 img VR ) _ 1  im¢
(a) Particlein (i) ¥ =_=e (a) ST H 0 V==
a box TH &
(b) Potential (i) ¢ (x)=Nne¥/2 (b) TRFEREA () ¢ @)=NneV/2
step Hn®) Y Hn®
() Harmonic (iii) ¢=A[e Pr¥/74 (c) TUHS (i) P=Ale P/ 4
P, _; P-P i
oscillator %e Pyx/h GIGED Pi +P§ e Pyx/h
where ~r
 Pi=\2mEP= 2mE- V, | — Py= v2mE Py= /2mE — V,
(@) H, atom for () da=> (@) B, T ) 4=
. . [ hmx . (nmx
azimuthal sin ( = j Fad i (—a—j
angle only . TSigerer
I Hfer
Code : %< :
@ () (9 (@ @ () (9 (@
(A) (v) @) @ () (A) @) @ @ (i)
B) ) @ (11) (i) | B ) @ @ i)
©) @ @) @Gv) @ © @ @) @) @
(D) (@v) @) @ @ (D) @v) @) @ (@

SPACE FOR ROUGH WORK ‘/ T &1e & o srg

0128/ TFU-PHY /ELG-II 31



69.

70.

A constant perturbation as shown in the 69.

following figure, acts as a particle of mass
m confined in an infinite potential well
between 0 and L :

The first order corrections to the ground
state energy of the particle is :

A

Vo/2 | Vo
|

@ ‘%
®) SV(%r
© 2
o 0
The copper has conductivity

o =5.8 X107 mho/m permeability p = .
The depth of penetration of 1 MHz wave
into copper is :

(A) 6.602%x105m
(B) 6.602x10~°m
(C) 6.602x107"m

(D) 6.602%x10 8m

70.

e fa # feer fasfaem geian T € S
0 9o L ¥ weA fedlt srafifia defema &
0 F TE FW ¢, H H THAE m |
07 % foru Freras et Sl # g hifed
G BT ¢

|

IR FT FeHdl 0 =5.8x107 H/m, T
TR =, &1 HR H 1 MHz T
AT i TEE T

(A) 6.602x107°m
(B) 6.602x107°m
(C) 6.602x10"7m

(D) 6.602x10 8m
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71. Quantum statistics approaches to
classical statistics provided that :
&i .1
&i
B 7
&i
(C) —I;i—>>1
&i _
(D) &, ~°
72. Match the following Name of the
equation with Mathematical formula :
. 8T, dx
a) Stefan- i) Ed),=—=2¢
( ) () AMA \5 ehc/)\kT-*l
Boltzmann
. .. dP_AS
(b) Rayleigh- (i) T AV
Jean
8wkT
(c) Plank’s (iii) Eaxda= N dr
Radiation
(d) Clausius (iv) E=0oT4
Clepeyron
Code :
@ @) (o (I
(A) () @@ @ @)
(B) (v) (@) @@ ()
© @ @) @) @
D) @) @ @ (i

71. 9 Wifers, s difest & &fd
wi-she B Afg -
(a) o<1
® =1
© 1
0 =0
72. T GHisROl o AT Sl STk TORAE P 6
1y gafea sifs
. 8T A
(a) VI~ @) E)d\= )\g ohe /)‘kT—l
ClGReLiE|
.. dP_AS
b) WS () =i
(©) & R (i) E)\dx=81:1f dn
(d) FfE=EE (iv) E=oT4
FATREA
e
(@ () (¢ (d
(A) @) @@ @ @)
(B) (@v) () (@) ()
€ @ @) @) (@)
D) @(v) (@) (@) (i)
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73 Pick out correct statements from the

(@)

74.

@

@
(B)

©)
(D)

B 'f(:)ﬂowihg :

Temperature remains constant
during adiabatic process.

Volume remains constant during

‘isochoric process.

‘disorder in the system.

Entropy of a system is a measure of

The efficiency of a heat engine is
100% in some times.

@and )

(@) and (9

(b) and (c)
(b) and (d)

Choose the correct statements from the

following :

(a) Atomic polarizability depends on
the nature of the forces in the
molecules of the materials.

(b) The magnetic moment of a loop is
independent of the current in the
loop.

(c)- Hall coefficient decides the type of
semiconductor.

(d) The change in magnetic flux does
not produce current.

(A) (=a) and (b)

(B) (a) and (c)

(©) (b)and (c)

(D) (b) and (d)

73.

(a)

(8)
(B)
©)
(D)

74.

(@)

(b)

(©)

(d)

>

)
B

(
(
(C
(

~—

U\—/

)

fra & @ o w1 g

TS s e feer &

Ui Uishan 8 S o) @
¥

womelt 1 TR, Yo ¥ fagfi
Y B S

AT TS 1 <&ra H-=t 100% 4
B

(a) ¥R (b)
(a) 3 (0)
(b) 3 (<)
(b) 3 (d)

ﬁﬁﬁ@'ﬂ@ﬂ?ﬁﬁ?:

TR YT gl & ST § e
! Tepfd T AR @ §1

I T TR STE O H e €
T AT B |

srd=TeTeh 1 WER, 7 T i
H T

g SAfaTE § qiedd 8 o Se
TE el

(a) 3R (b)
(a) ¥R (o)
(b) 3 (<)
(b) 3 (d)
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75. When two media having permitivities ~ 75. W« & meadl § fagaviiadr ¢, e, a9

76.

€1, € and permeabilities w, p, respectively
are separated by an interface/boundary,
the boundary conditions are that :

(B, D, E, H are taken in usual meaning)

(@) Normal component of B is
continuous across the interface.

() Normal component of D is not
continuous across the interface.

(c) Tangential component of E is not
continuous across the interface.

(d) Normal component of H is not
continuous across the interface.

(A) (a) and (b)
(B) (a) and (c)
(€) (a) and (d)
(D) (b) and (c)

Consider the following steps

(@) Choice of device, valve or transistor
(b)  Choice of load circuit

() DCQ - point

(d) AC input amplitude

Their correct sequence (given the
specification of output frequency and

output voltage or power) while designing
an amplifier will be :

(A) (@), (b), () and (d)

(B) (@), (c), (b) and (d)

©) (©, (@), (d) and (b)

(D) (©), (), (a) and (d)

76.

TRIhYeTd BA: g p, W TR o

hersh/ e YT @ fet fee € A,

e o St € i

(B, D, E, H'¥% a1ef ot § s amreear: ovef @ )

(a) B 1 WM HEH, A FH F AR-
R Fd SRR

(b) D 1 WM S, A FeH F AR-
IR Had &l g

(c) E 1 i W2, 3o F AR~
YR G 8l e |

(d) H ¥ GW UIH, 3 HOH o
F IR-TR T & |

(A) (a) 3R (b)

(B) (a) 3R (o)

©) (a) 3R ()

(D) (b) A (o)

(a) oo, area svemn gifeeet w1 fraeq
(b) s Wl = fameq

(0 DCQ-frg

(d) AC ¥ mm
TTR1 WEl ATHRA (A=Y Wi g
3MHeYe Ao AvaT wida #i fafifiemo
T BN F W8) Fue fesg ¥ @

(A) @ ), () 3@
(B) (@), (), (b) 3R (d)
© (© (a), (d) 3R (b)
(D) (@), (), (@) 3 (D)
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77." 15,000,000 cm can be expressed by two
significant number as
(a). 150 km
(b) 0.15x10° m
() 15x10! km
(d 1.5x107 cm
Which are correct ?
(A) Both (a) and (b)
(B) Both (a) and (c)
(C) Both (b) and (c)
(D) Both (c) and (d)

78. Least Square Fit method may be
applicable to fitting of curve in:
(2) Straight line
(b) Parabola
(c) Polynomial
(A) (a) and (b)
) (b and ()
(©) (a), (b) and ()
(D) none of (a), (b) and (c)

79. Power in D C circuit is calculated by
P= VI where V =Voltage and I =Current
are measured with accuracy of 2% and
+3% respectively. The errors are limiting
errors; then the errors in measurement of
power is :

(A) 6%
(B 3%
< 1%
(D) 5%

77.

78.

79.

& el GeEmel % @Y 15,000,000 cm
o e oI fapa S weRdl § 2
@) 150 fwedt

(b) 0.15x10° H.

(© 15x10! fmdt

(d) 15x107 4Ht
FAWMALR?

(A) (2) 7 (b) T

(B) (a) TEM () I

(C) (b) W () A

(D) (c) 7o (d) &I

= =t T fafy, o % fefén & e
R ETIES '

(a) TR X@IH

(b) TEEEH

€ TETH

(A) (a) SR (b)

(B) (b) ()

©) (), (b) (9

(D) (a), (b) T (c) & g &

DC uftuy ® i &1 e P=VI % §H
B ¥ & V="ees au 1=y ¥ TS
A HE £2% A6 £3% B TEENE &
e fopen ST &1 af el fafafén gfeaf &
@ wife o F Ffem B

(A) 6%
(B) 3%
€ 1%
(D) 5%
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80. ., For an instrument to have wide range of 80. YA ED ﬁﬂﬁﬂ g % f"le ﬁ'sﬁsqm p:
measurement, the instrument should
have :

(A) Square Law Scale (A) =i frm She & ey
(B) Exponential Scale (B) it Whe EF A1feT
(C) Linear Scale ©) Fawradmame
(D) Logarithmic Scale (D) <rRfoAs whet €1 =IfgT
81. Match the following List - I and List - II : 81. ge-1 % GElt-11 9 firem wifea
List-1 List - IT W_I v -{I‘gﬁ-_n
(Device) (Sensing/measuring (3aHTT) ( WWWW)
physical quantity) '

(a) LVDT () Intensity of Light (@) LVDT () T @ e
(Linear Variable (fafrR S
Differential feRRre
Tansformer) ZARm)

(b) Thermocouple (i) Liquid Level (b) e () TR

(¢) - Dielectric Gauge (iiij) Temperature () wEEdfEE i (i) A

@ zl;;tovoltglc (iv) Displacement (d) BeEf ¥ (v) e
Code :

%<

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

82. 39 & faftre s & feamw ¥ fogig o
ST & HT R ;-

@ () () (d
(A4 @) @ @) )
® O @ @) )
© @) @) @ @
O) @) O @) (@
82. ‘InDebye’s theory of specific heat of solids
; ?.the‘fljequency of vibrations of the lattice

~ has: .
(A) A fixed value

(B) Some discrete values (A) TR W Ea@ e :
(€©) A continuous spectrum upto a finite (B) F® ﬁﬁﬁa I B § »
value (C) IRfa A 1 weg Weew
(D) ‘A continuous spectrum upto :
infinity (D) 3Tofifaa q% Taa Qagd
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83. For diamond structure correct -  83. T ¥ T ¥ U@ FAAE
statements are
(a) The nearest neighbour distance is (a) TR frere wfae (neighbouring)
J3a/2 T3 a/2
(b) The nearest neighbour distance is (b) waifues free Jfqad (neighbouring)
JBa/a < Ba/d
(c) . Packing factor is 84% (c) O S 84%
(d) P“ac’king‘ factor is 34% d) B Thert 34%
(A) (a) and (c) are correct (A) (a) 9T (c) e
(B) (b) and (c) are correct (B) (b) T (c) W
(C) (b) and (d) are correct ©) (b) T (d) W& ¥
(D) (a) and (d) are correct (D) (a) 9o (d) W& §
84. Match List - I with List - II ; 84, WER-1 3 geR-11 | fire FAfTC)
(@) Complete () Increases (a) TOT THER YN (i) ECTIE
Méiséné’r effect
(b) Specific heat of (i) Typel (b) sifErers () TR
sﬁp.ercondué‘tor superconductor fafsre o sifanere
(c) Entropy of (i) Type II (c) ofoemeiss & (i) SR
superconductor superconductor T &R GED
(d) Hard ' (iv) Decreases (d) 99 Af=EE  (iv) T §
superconductor
Code : g
- @ ® © @ (@ @® () (@
(A) @v) () @ 0 Ay @v) @) @ @
(B) @) @) @v) (i) (B) @) @ @v) (@)
© @ @ @) @) © @ @ @) @)
D) @) @ 6 @) O) @ @ O
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85.

@)

(b)

©
()

86.

ool (2]

Match the following :

List - I List - II

Vacancy (i) Quantized
polarization
waves

Interestitial (i) Quantized

atom electron hole pair

Excitors (iii) Schattky defect

Polarons (iv) Frenkel defect

Code :

@ (®) © (@
(A) @ @) @ @
B) @) @ @) @
© @) @ @ 6
D) O @@ @) (@

Assertion (A) :

The critical magnetic field for a solid in
superconducting state increases if the
temperature decreases.

Reason (R) :

The critical magnetic field for a
superconductor is

T

<

Both (A) and (R) are true but (R) is

not correct explanation of (A)

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

(©) (A) is true but (R) is false

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

(A)

85.

(a) Ferft ()
(b) F=EifEa A (i)

(c) I (i)
(@) AT (iv)

86.

e 1 foem wifsng
-1 ge-11

Faifesa g g
TR

meH AY
Fer
kTR
@ () () (@
(A @) @) @ @
(B) (@) () (@v) @@)
© @) @ ¢ @
O O @ @) @

afmert (A) :
Sfrareda 1 sraeen ¥ fred A & fae
wifod a8 s ¢ aft aoue vem
.

HRUT (R) : ;»
el siforames % fa Hife o 4

r- % ) TY|

H,(T)=H,(T=0) T f%'»

(A) (A) 391 (R) 3 ¥ § R (R), (A)
Yt =ren @ )

(B) (A) 71 (R) 3 7 & (R), (4) B
e

©) (A) 59 ¢ =Y (R) 34 &)

(D) (A) 3 T Rg (R) 9 &
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87. Match List - I with List - II :

List-1

(@) Ionic bond

@

(b) Covalent bond (i)

(c) Metallic bond

i

(d) Molecular bond (iv)

Code :

(A)
(B)
(©)

(D)

(b) (o)

0 @

(v) G
ONNY
() (i)

List - II

Sharing one or
more pair of
electrons between
two atoms

Formed by weak
Vanderwaal’s

forces

Electrostatic
attraction
between two
stable atoms

Sharing of
variable number
of electrons by
variable number

of atoms

-1
(a) STAfTR S

(b) TEHASEh §Y

(c) enfeaes sy

(d) smorferh s

@ (b)
(a) @@ @
(B) (i) ()
© @ @

(D) (i) (i)

@)

(1)

(iv)

87. §eit-1 % GE-11 § firem i@

gqe-11

q Ul ® T
T % T Al
arferp Sifear
IR AT T

Tae A sel
§ tfaa A R |

8 TeeR AT
nen forega wdaent
STERYT B

TLHTY] S = &
F 1Y, A &
=T G AR
AR

(d)
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88. The Hund’s ground states of 4 rare earth
ions are given in the following way
(sequence). Find out the correct sequence
from the following :

(A) H,3* -5y, ET 53 H6/Tﬁ{3+ -

9. The type of Zeeman effect observed in a
weak magnetic field in the case of spectral
lines caused by the transitions :

(@) D55 = %p3y
(b) 3D; — 3pjare:
(A) (a) Normal

(b) Anomalous

(B) (a) Anomalous

(b) Normal
(C©) (a) Normal
(b) Normal

(D) (a) Anomalous

(b) Anomalous

88. 4 foRe (W) &Y (earth) TN #1 g
Frerm sreeend, foe e @ <uif R ¥
= 5 4 W& orgwE 9@ Fife

(A) Hp** -5, B’ 3y

(B) Ho’" -3y
(© H -5y, B >4 /Z,Tm3+ -

ry 3+
(D). Ho” _94115/2’ T —>5118’ m =

89. HHAU F FHRU, Taed @l F wH H,
gelet TR & H AT S T 6l TR

(@) 2Ds/p = %3y
(b) 3D, —3%p,%:
(A) (a) WA

(b) ST
(B) (a) ST
(b) WM
©) () UHHA
(b)
(D) (a) SETE
(b) ST
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90.

91.

92.

©
(D

A certain ruby laser emits 1 J pulses of
light whose wavelength is 694 nm. What
is the minimum number of Cr®>* ions in
the ruby ?

(A) 1.79x101°
(B) 5.43x108
(C) 2.49x10%°
(D) 3.49x1018

The Larmor frequency of a proton in a
field B=1.0 Tesla (Given the magnetic
moment of the proton pp=8.806x1073
eV/Tesla) is :

(A) 21.29 MHz
(B) 16.72 MHz
(C) 42.58 MHz
(D) 32.80 MHz

The NMR signal of 13C, was observed at
a frequency 300 Hz higher than the signal
from the referenced material TMS
(tetramethylsﬂane) If TMS resonance
frequency is 300 MHz, the chemical shift
observed will be :

(A) 8x1072 ppm
(B) 1x 106 ppm
9x10~2 ppm

)
) 1x1072 ppm

90.

91.

92.

e P Tl Ao 1] T I Sedfstd
w0 & Fowa aneed 694 nm B well H
Cr3+ STl ! =aH S B |

(A) 1.79x10
(B) 5.43x1018
) 2.49x10%7

a

(D) 3.49x108

&1 B =1.0 =X # feret Qi o1 AL Shiedl
£ . (e § W w1 g ansgﬂ

wp =8.806 x 1078 eV /%)

(A) 21.29 MHz
(B) 16.72 MHz
(C) 42.58 MHz
(D) 32.80 MHz

efifa gerd TMS (2zmfeet |iei) i fare
F e 300 Hz Wread W A 13C,
NMR Tt ifees qm@n ST €, e TMS
SIS W 300 MHz @ 1, $faw
TETfTeh TR B0

(A) 8x10~2 ppm
(B) 1x107° ppm

(C) 9x10~2 ppm
(D) 1x10~12 ppm
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93.

94.

95.

The ratio between the stimulated emission 93.

and self emission is :

1
(A) Jhv/KE

(B) ehv/ Kt_q1
(C) ehv/ Kt

(D) e~ hv/Kt

Select the allowed nuclear fusion reaction = 94.

from the following :

(A) BB+1H - UN+ %e+43Mev

(B) IH+3H — $He + §n+17.6 MeV
+iH > + 7.3 Me

©) WN+{H 5 Bo+73Mev

(D) 283 U+(1)n — léQXe + ggSr +(1)n+
r+200 MeV

For Fusion, the most suitable is : 95.

(A) light nuclei (A < 20)
(B) heavy nuclei
(C) nuclei from A > 56 to A < 80

(D) any nuclei

T SCHS AT S I FHl S BT

B 1
(&) TRk
(B) ehv/Kt _1

(C) ehv/Kt

(D) e —hv/Kt

et § @ S M o s
T HT |

(A) 2B+{H - YN+ Je+43Mev
(B) 3H+$H - 3He + In+17.6 MeV
©) YN+iH 5> Bo+73Mev

(D) 233 U+(1)n —_ 1§2Xe + g§8r +(1)n+
r+200 MeV

werr ¥ fore it ST § -
(A) TR fFAeTs (A < 20)

(B) WY ferciam

(©) A>569 A <80 H fieg
(D) e+t Ffcremg
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96.

97.

(a)

In the reaction P+P — K+ + =1 which
. of the following are true ?

(a) Energy is not conserved

(b) Strangeness is not conserved

(c) Charge is conserved

(d) Baryon number is not conserved
(A) (a) and (b) are correct

(B) (a) and (c) are correct

(C) (c) and (d) are correct

(D) (b) and (d) are correct

A Photon and a particle have the same
wavelength. What can be said about
their kinetic energy and momentum ?

Momentum for both are same but
the (K'E)particle is less than the

(K'E)photon
Momentum for both are same but
the (K.E)particle 18 equal to the

(KE) phofon
momentum

(b)

for very high

Momentum for both are different
but the (K.E)particle is less than the

(K'E)photon

Momentum for both are different

(d)
but the (K-E)particle is greater than
the (K'E)photon

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

(A)
(B)
©)
(D)

96.

97.

P+P—K* + 3+arfufean § fra 9 @ =
TER?

oll GR&TO TEl Bl
ForeTToraT TX&TO el Bl

A HTEIU B §

3 T T T TR e

(a) T (b) W& §

(a) T () TR §

(c) T (d) W& &

(b) 7 (d) WEl §

et e 991 HU H e Th wAE R

<TF TSt ST qen He % foawa § = e

Gl B

(a) S 1 WO WA T I AT
ot Rt % fae S @ % e

S w1 T A T, i 3= Ham
¥ forw o &1 S S, BREA %
TIferst il o SIeR Bl ©

(b)

M &1 Ham F B € g H R
it Setf, B % eSS @ HH
qae |

i w1 gam F B § UG 1
TS Sl e % T e | Al
AR

(a) T (b) T ¥ &
(a), (b) T (c) TA®
(c) 91 (d) ¥ §
(b) T (d) T B

(A)
(B)
©)
(D)
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98. " Given are the decay of some of hadrons. 98.

What can be said about the types of

interactions they undergo :

(a)
(b)

(©)
(d)
()
(A)
(B)

T ©

(D)

99. What can be said about the selection rules 99,

k™ 5>~ +a0

T >+ 1_4,,

R e Hve + v,

30 - al + yb |

Q' 5P+e"+ve

(a) - strong, ((b), (c), (e)) - weak,
(d) - electromagnetic

(a) - weak, ((b), (c), (d)) - strong,
(d) - electromagnetic

(@), (b)) - strong, ((©), (d)) - weak,
(e) - electromagnetic

((a), (b), (c)) are weak, (d) -
electromagnetic, (e) - strong

for « - decay ?

(a)

(b)

(©
(d)

(A)
(B)
©)
(D)

The parities of initial and final
nuclear states in « - decay should
be same.

‘The angular momentum of both the

states should be even.

Ot — 27 is allowed.

The energies of a - particles in
radioactive decays form fine
structures.

(a), (b), (c) are true

(b), (c), (d) are true

(@), (d), (c) are true

(a), (b), (d) are true

O TS & &9 I WA T € ST
foramd forash gure # o1 € %y ¥ famg
T R el S gkl § 2

(@ k™ >w +md

b) 7 >p 4+,

(€0 p = e +ve+ vy

d 305 0%+y

€ Q°5P+re +ve

() - I9€, ((b), (o), (e)) - T,
(d) - ¥ T

B) (a) - TH, ((b), (c), (d)) - T,

(d) - S g=EE

© (@), B) - 999, ((c), (d)) - 9,
() - YT T=H A
(D) (@), ), (©) T, (d) - FF T,
(e) - WA

o - &9 % I99 % Tawg § = %1 1 g

72

(@) o- & TRy i qe sifaw Tfufe
STTEATY Teh THM 21 18T

(b) T SrEEensd o HWRT TH B
=feq |

(c) Ot -2~ 3gHq

(@) Xfe G & o - w1 B S T
YR HTE A

(A) (@), (b) (TR
(B) (b), (c) qe (d) T ¥
© (), () (FTa?
(D) (a), (b), (d) ¥ &
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100. What are true about vy - emission ?

(a)

(b)

(©)

(d)

(A)

(B)

(©)

(D)

- - g
-] <Ls |1i+1fl_, where I; and

—_
I are the initial and final angular
momenta (spins) of nuclear states.

L=0 1 - emission is allowed for two
spin zero states.

and magnetic

The electric

multipoles of the same order L have
opposite parity.

Parity changes for dipole M; type
of radiation.

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

(b), (d) are true

-00o0-

100. ~ - S % fowa & w= Ed ¥?

(@)

(b)

(©)

(d)

(&)

(B)

©

(D)

- - - -
lIi —If‘ <L = ‘Il +If|’5|-€f Ii q; If

TR STaeel o R a SfH
HIONE HaT (spins) B

L=0 & y=mEed w9 &% fag
y-wﬁaaﬁa@ﬁ%‘lﬁ%

guA FfE * Toea aon g TgYd
¥ foru 1L ® foredia Aftfe 3t @

liw%mﬁﬁmﬁﬁfe
Hee W R )

(@), (b), (d) T &
@), (), (d) TA®
(@), () TA &

®), (d) TA®

-00o0-
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IHR 3ifeRd T w1 WA : 26 } { S1fereRaw 37k : 200

Time for marking answers : 2 Hours Maximum Marks : 200

e

1. T ge-gRae § 100 WA ¥ - T T 2 3k B T ot e Bl e A ¥
2. ol ¥ T, < T OMR FR-E (SE-e) R 3ifwd HfT

3. SOV HEdioh e {ehel e

ol i e 3 e o it Yo T e B 5 A #

5. OMR IR-¥E (ER-¥e) i WEn Ha T Tl i S 7 B/ R 78 e S A
mﬁuﬁgmﬁww&q@jmﬁmmﬁwémn

Note :

1.  This Question Booklet contains 100 questions. Each question carries 2 marks. Answer all

questions.
2. Indicate your answers on the OMR ‘Answer-Sheet provided.
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 gef
torn or spoiled due to folds and wrinkles.
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