. INSTRUCTIONS i |

. Answer all questions. |

. All questions carry equal marks. :

- Only ane snswer is to be given for each question. I

. H more than one anstvers ate marked, it woukl
be tieated 83 wrong smswer:

- Each question has four altcnative respunses
marked Seraby os 1, 2, 3, 4. You have to-darken |
only ane cirele ar bubble indicating the correct -
argtwer on the Answer Sheet usng BLUS BALL
FOINT PEN. .

6. 13 part of the marlds). of cich qrosiion will ;

b deducted for each winng anriven (A wrong |

AMEWCT THEeaa an incorrect diywer o more than

one answers for any guestion. Leaving ol the |

refevant clecles. or bubbles of ooy question blagk [
will not be considered as wrong snswer)y

The candidate shoutd cnsure that Series Code of |

th Question Puper Book' = J Answer Sheet )

musi be same afier open, e eovclopes, In I

ease they are ditferent. o ¢ didate must obtain

anothet Question Paper of the samhe scries,

Candidaic himself shall be responsible for |

ensuring this, . |

- 4. nfobile Plione or any othe: electronic gadiet in

the examination hall- is strictly prohibited. A
candidate found with 4ny of such’ objectionable |
‘material with bimder will bo sictetly deall as per I
riles. : :

9. Please correctly ] your Rall Fumber in OME., |
Sheet. 3 marks will be deducted, for fitig wrong |
or Mmeeinplete Roll Nuraber, i
Farring ;I a vandidate is found copying or if

1y ynauthorised materiad s found in
higther pocsession, FLE. would, be
ludgzd against imher in the Police [
Station and hedshe would lable to be
presecuted under Section 3 of the
R.EE. (Prevention of Unfairmeans) ]
Act, 1992, Commission may also !
debar him/her permanenily from all

Aot kD Ra

th

=1

future  cxamigatiens of  the |
) Commission. : {
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Q') Dt A R S i L i 1 | )
I Aball of mass m is dropped from a building of height #. At the same time

AT T ST

09 ' another ball of mass 2 m is. thrown upwards from its base such that it _
hits the filling ball at mid-point. The speed with Wthh the heavier ball is : .
09 thrown is .
1) '\."{E . {2) @ _ '
09 = L
) 3 = 4 - fi]
09 O 3 @ Ve .

Here 3 35 acceleration due to gravity
09 mmmeﬁﬁammasmﬁmm%lmmmm
09 GET Y 2 om TETE @ N & ST WET ¥ w90 G@ war ¥ 7 9T
0 'Wﬁﬁ#ﬁwﬁgwﬁﬂﬁﬁa%m%lmﬂﬁtaﬁﬁhﬁaﬁﬂ
ERCIRCTR A :

09 . 3
M J2gh . @ e -
) V}% o @ Vs -
TEl g TeEE ?ER“T LT ' a :

2 Two pa_rticies of masses mlzIO{} g and my =40g have . velocities-

13‘1 2873 j cm;’ s and 1&2 7.5 j emis. After colhsron their veiomtles-

ORI S

el ks —31 I3
are =1, 2.:—2} emis and Pz = 4!+5j cmfs Choose the corrcct :
statement : :
o (1) Total nomertum {magmtude) and energy are resped ™ er 280 dyne«aec._ )
and 500 erg .
(2)  Speed of centre of mass is initially of 2 cm/s
(3) Total momentum changes in the collision
(4} Speed of centre of mass changes after colfision.

C . T A Al :
ﬁmmmmﬁmgqamﬁmg %%aa‘frr-ﬂ,=2.sf-3j'cmfs
o 132-75Jrcmf9 %lwéwméﬂ ﬁ1—121-2_f cmfs qa_

132 4r+5; cmz‘s%lﬂ'e?f?ﬁmgﬁ'&

(B o g (afomn) o ot e 280 dyne-sec T 500" emf%l
) Wmﬁmmzcws%

(3) =l § ow d5w ¥ wRadw da1 &
@) Wgﬁvmﬁmﬁmaﬁwﬁﬁaﬁﬁm% _
§9mspPi23 ] 2 HIMINL sconta...



3 A bomb lying in an open ground, ex]jl'o'dé's i two. ﬁagnents'of masses 7 -

- and sy, The ratic of theu" kinetic energzes Ii T will be-.

® \F | @ \F

my L o fﬂ_ a
.

@ W (4)_-

gﬁ%ﬁﬁmww ﬁmﬁm%%mﬁmﬁmz%lsﬂaﬁ'..
_‘Tﬁﬁfﬁﬁ@fﬁq?‘zﬂa‘r\ﬂjﬁm%
W I

my -

® @

4 A motor boat is mowng towards North at 40 lcm!h and the water current.in
that region is 30 kmfh from west to east dlrectlon The resultant speed ofthe
boat is : . '

@ ‘“P‘-’h .
qwﬁ’ma’ww&mﬁ40hnfh%;%rn@rﬂaf1€r%|amm~mw%ﬁ .
ﬁ@w%ﬁaﬁaﬂraokmm%laﬁzaﬁq&wﬁw% 09
(1) wmfh::" 2 e
1)) 20&;1;11'_'_-'3 ERE C 09
G) 35kmh P
(4)'_501&1&&1 R o L w
-09MS?H23__A,1 o s IIIIllIIH[llIHlIﬁ {Contd
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09
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B mocz'i[l—f—z-) »ll-ﬁ-;-k_x.z

Lagrangian of relatmsnc pf:ndu]um motfon can be written as
1 AT
O 37

@ =md-ckx?

. . 4 . i

oy .
Lt i1 ® A+1 i
@ 2™\ TE] Tz
Here k is spring constat ang.othier symbols have their usual ieaning

it G TR W o e T b

a 3

[S7]

(4) Emoc [[1-;5—] +l}“-2-.k X ~: .

Tk R Pt ¥ T o et & wr e &
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The correct canonical equéti{_ms of 'int)ﬁpn are o .
T - S -
(1) =3 :B=—5— (2) ‘If”—a-— ,Pr._”aff

Lo H 0= . _H
i ’.:I' . : @ ! aPJ ;_ aq‘

Al par‘arriet__ers' have their u_éu'aif meaning
< wh e e &

- é,-=-_-.—-f~:;_1_"_;; == o) dEe

Give be!ow are three symmetry principles and three canservahon laws
Idertify the correct oombmatlons :

A 'Homogenelty of” tlme L oa Conservatwn of lmear momemum
B Homogeity _qf_‘ space’ - b Conservation. of encrgy
€ Isotropy ofspace” - ¢ Conservtion of angu[ar momentum.

(D) (Aa) @) (Co):

@ (A EY €y

G) (A Ba. )

(4} (A b): (Bna} (V,G) . s . L
_ﬁﬁ%ﬁﬁmﬁmﬁﬁ?ﬁﬁiﬁﬁmﬂﬁwﬁi@%lﬁ%@mﬁﬁaﬁog

5"a Riicc H%Tr g
< ﬁl"?ﬁl‘ ‘G‘%’T W

. (A,a) (Bb), (C c}

@) (Ab); Bex ©a)
B) (Ao Ba); (€, b_)

@ Ay @A (Co)
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3

Total enérgy of a particle in rotating frame (E) is related to that measured

09 - in ﬁxed frgme {F,) by the relation
09 ® E=E-ol
O o -E.'=En-.~12-3-_._f
09 T
09 . (3) 'E-;Eo+a-.z.
09 @ E=E
e S
C g Here ¢ is the anguldr velocity of rotation and L is the angular momentum

of the $ystem measured in-rotating frame

?ﬁﬁﬁwmﬁmmanﬁWﬁwwwE %
uwm%

® E=E, oL
@ E=F,

5

T @ agﬁafra?rvﬁzr%v%am 1 ﬁamﬁquﬁaaﬁwmaﬁvm
tréﬂ%l ' :

'9__ A pamcle of mass Sg hes An a potentlal fald g'lven by -

'U{x) 200x2 +25(}erg!g The frequency of oscﬂlatlons for small
displacements -is :
Q) ueHz : 2 32Hz
() 64Hs o @ 12.8Hz
w 5g“ﬁEIFTH o w fve & U(x] 200x +250w¥ruw ¥ ¥ o
et & aw & A A Sw ¥ '
(1) 16 Hz ) 32Hz
3 64Hz @ 128 Hz

G9/MSPH23 A] ' 6 © Y (conta..




10 -+ The volume of'a cube of side a, as determined by an chserver moving with

. . &
. PSS
(1) _aé- o @ (1_-1% /;'2]' 2
. ﬁz}’é : 3 Tt }2
(3 @ [1";-2".] : () a..ti‘cj']
ag;n&;u%imem;ﬁ (et s e w R W) 5 A d A G Y
19'3 .
_ 3 ' 2\
A | | @) .(1'6/&] _
STV 4 : | v h
o) 33{1*%} | @ aa[l%]‘
Il Relativigtic eﬁ_e'rg'y ot‘. a particle of rest mass m,, moving with ve]oci:ty
¢ s )
{1} —9_m. cz . | - (2) im Cz .
507 g0 09
. 8 ' S
@ gt @ ame 09
m, Terem s o M o A I wC ¥ s e e
B et 3
. {1} 5 # 2) 4 ¢ ' 09
s, ' _ 09
(3 me . @ 2mye? j | 29
09-
09mispazs Al 7 (I . (Conta...

 velocity ¢ (along one of its side} away from the cube will be

09 09 09 09 05 00
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12 Two identical particles, sach of rest mass m,, collide and produce an extra
09 © particle - antiparticle pair of same mass. Tf one of the particles is at rest then
the other must have mininwm kinctic energy equal to '

09 . (1) Zmocz . . .. (2) 4?‘.“!062
09 (3) Tmyct o L@ 6moc2'

09 o wkan wor, Rt ow RO T m, &, TR ¥ ol Sl G
09 %uasaﬁdﬁaaaﬁw—mwgmwa?ﬁ%w&qawmmwﬁﬁ

0  qat @ e T wat B el
09 m 2?111(.;,4:2 _ '(Qj_ 4m{,r.:'2
@ B T @) 6m,ct

13 A frame §' is moving along x-axis with respect to a frame § with velocity
0.5 C. A particle O is moving in §' slong the same direction with velocity
'5C: The velocity of O as observed in §'is '

M o o C
@) 057C (@) 08C .

o § % wE T T S o & e 0.5C A7 F AR ¥
S % ¢ foew @ T @ O 4 0.5C & w @ ¥LS N 0w Mw A R
o @ C SRR
3) 0.57C ' (@) 08C

14 The potential in an electric field is given by ¢:(3x2'-y+z) volt,
The changs dcnsity in the region is -
) 3e,oim’ 2) -6e, cin’

3 2% cim’ : ) Se,cim

fodt P 3 3 P 0w ¥ 0= (37 -y 2] e v e e

ol
{1} —3e, clm : 2 —se,c! o
() 2e,e/m ) se,cim’

09mispizs a1 s RN coma..
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15 A point charge ¢ is moving with & velo_ci_ty :3) The mapgnetic field due to

this moving ‘change. at a point, whose }adsiﬁou vector with respect to the

. T . S
point change 15 r | is B, then

@ - B-”o 3(13><r) @ Pk L3
. . 4 ;'2
o - o L
@) B= T:" qf . {4) B =Zerp

Wﬁmaﬁmqaﬂ 13 ﬁﬂﬁaﬁﬁ%lwﬁmﬁamﬁm%&ﬁgw
ﬁwaﬁwwﬁm%aﬁaﬁuﬁmﬁm i gaa‘?m%‘:r B% ?f‘f

(1) E—%ﬂ_(am @ B- 2 Z(am

@ =k “"‘9.. @ B
4Tf ¥
.16 Two thln long ’wu'es perpendlcuiar to each other are filaced dlong X — and
Y-axes. The fires carry eurrents ; and I res_pectlvely_ The locus of points
where magnetic induction is zero will be '
(ay. A circlé mth seritre at the orgin

e @ A strazghf line perpendiaules to X-F plane aad sssing throngh origin

. - 1
3y A-straxght.-hne m_X-_Yplane parsmgth;ough ongm a_nd having a slope ?1‘

T4 A stralght line m.z( ¥ plane passmg through ongm and havmg slope I 09

-'-"ﬁmaﬁmwwx T - et o <@ 1 an  mae 09-
mﬁmflalzﬁaﬁﬁ%iﬁ%ﬁwwa?mﬂmﬁ% Wfé“vgcra '
(ocus) gt - _ 09 .
") @Qﬁfﬁmmw@rﬁr@w% 09

@ wm%mﬁx-raﬁ%m%am@ﬁgﬁgmﬁ%
. . 09
3) X-Yaﬁﬁm'm’cmﬁﬁwﬁg%mﬁ%wm&mg%__0'9-

@ X.yaaﬁ@mwmaﬁagﬁw%wm@rmf% 03
- > . -
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17 A search cofl of area §.01 m? and having 50 turns is placed between the

09 o po}e-pleaes of & magnet pcrpend}mﬂar to the magnetic field. The resistance
: -of the coil is 20 ohms, The coil is connected fo a ballistic galvanometer to
09 measure induced charge. When the coil is suddenly removed from the
' “magietic fleld, the “induced «charge induced is found to be 500 ul : The
09 . strength of the magnetic field between the pole piecés of the magnet, is
09 @ oor ' @ omr
09 ) ooaT @ T

09 - -Q?-ﬁmﬁ?r’g}féﬁ)f f%wmé’ﬁrnﬁaommz%am%mﬂ SO E UEm AT &
09 YI-EE ¥ mer g A9 & wemg @ §) geed w1 TR 20 ohms
o . BTG ey & A g Gt uw vl swd ¥ 92 ¥ o g @t
: T Y O g fern o ¥ o e i emder soou(‘—rrcrzﬁm
%lwﬁmw%wg@ﬂ%ﬁ%a&m%

e T - 2) 002 T

(3) 0047 @ elwr

18 The resonant frequency of an L-C-R circutt'is o, and its quality factor is -
" Q. lts band-width will be’ o

0 0.0 # - @) _m% Hz
R_ C' ' o .-R_'__
'qu—CRqﬁwﬁﬂjﬁaqﬁfmo%ammmmo%lw
: Wﬁta%%@%&aﬁﬁmﬁ'@?ﬁ
O ©,0 H @ ;% B
W RE i (RY ,
3 21‘{\ Hz . 4 5(7) Hz

09msPH23_A] e [HHIRR (conta..




19 “The power factor of an AC dircuit at 60 Hz is 0.707. The power factor of

this circuit at 120 Hz wilt he

A 0408 - : @ 0447

3y 0500 @) 0577
'@Acc&wmsomwaﬁﬁwcaom%; zzoﬂzwwwﬁwm‘

HIRRT o & _

) 0408 @ o4y

(3) 0_.50(5 : @ 0577

20 An electric field E=E, sinor is applied in a medium of conductivity o
and dielectric constant €,.. If the angular frequency at which the magnitudes
of conduction current density and displacement current density become equal,

‘is @, then it will happen
(1} For all values of g
(2) For o=
o Ep
2]
{3) For =0 L
2 c,
(4} ¥or ne value of '@
T o AT AT <, %@Wﬁﬁ'gﬁ%—ar E=E, sin of wmar
wzm%m—swﬁumq&a?wwwwwamﬁmq HIT WA &
wﬁﬁmws‘rmﬁ%ﬂﬁ @ ¥, & = dwer dmi
0 o % v F fag
(2)
(3) m:c[f—’—] F fm
<,
@ o G A B
09mspa23 A 1 I 1contd...
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. - . = : .
09 21 If B is the magnetic field intensity and 4 is the magnetic vestor potential

. then
09 _
- = . - =
09 (1} B=va4 _ ' @ B=V-4
09 - - - 7
3) B=aVxd (4 B=A
09 ' _
-?}Z uﬁggmaﬁu'%aﬁﬁam%amjwﬁﬁaﬁﬂmtﬁ
09 . : S o
{) B=vV4 i (2} B=V-4
S S =+ 7
(3) B=Vxd 4 B=A

22 The intensity of solar radiation received on Barth is 1.4 kW/m? Assuming
the electromagnetic waves as plane, the amplitude of electric field in the
radiation will be
1) 103 Vi
2) 103 Vim
(3) 1027 Vim

{4) 1027 Vim

gt Y e W R A do 14 kWand 31 R e
gt TR gy, Pfier ¥ e dw = e @m0

(1} 1.03 ¥im
) 103 Vim
() 1007 Vim

4 1027 Vim

09MsPH23 A} 12 (IR rconea...




23 The components of electric field in an electromagnetic wave are

E.= E, 5ir1. [Lm‘+kz+. g) and Ey= wﬁ—%sin {m& kz—%), then state of
polarization is - .

(1) Plane polarised

{2)'- Unp.olarised .

(3} Circularly Polarised

{4) Eiliptically polarised _

Py g gt i A Rrge 4 ¥ wew &

E; = E, sin [m"*hf%} ° B, =%sin [fw+kz'—§)
A& A0 o e e & :
() wwaE gfem

@ oy

Gy T yiwm

@ g g

24 The radiation resistance of an oscillating dipote (f<<k) is free .spaoe is

v N
(y 731 [i) ohms 2y 292 (‘7_\:) vhms
_ 0.
Iz z ’ . 7 2 L.
3y 789 {IJ oh_m- 4 912 (ﬂ ohins 09
Rl e g (1<) @ T o 3 R whi 09
g .09
. . 1.
{1} 73.-1[1) ofms {3 202 [-i} ohs 09
- ' o 09
2 2
(3) 789 [_JE] obms 4 S1i2 (-;%) ohms ”
09/MsPH23_A} P R conea..

9 09 09 09 09 09 oo



Q7 V7 U7 Uy vy 009 09 9
. 25 The minimum aumber of lines in' 2 grating which will resolve the two

sodium fines of wavelength 5890 4 and. 5896 4 in the fiest order spectrum

09 will ba -
{1y 950 e @ 9o
09 - o
(3} 1150 ") 1640
09 L S
0'9 . 58904 T 5806 4 aETiE MO el R em e S i
L fedfer et & forg 3 ¥ Yol A1 = o A
g9 (D 950 _ . (2) 290
: 09 () 1150 : @) 1640

[ 26 - The ardount of heat requu’ed to heat 1 mole of a dlatumtc gas-through 1°C -
: at constant pressure is (R = gas constant )

} . & 25 R . @ 35R

' (3) 458 @ 15Kk
ﬁuﬁmmiﬁaﬁ;mﬂrﬁmﬂﬁﬂﬁwcﬁ ﬂﬁmﬁi}:ﬁﬂqmaﬂwm
¥ (R = "9 Prami)
Oy 25R @ 3.5R
) 45R @ 1s5R

27 The efficiency of a camot engine is 0.4, Tt «bsorbs 250 kW at 22?°C The
amount of heat rejected per sccond and the temperature of the sink are

) rcspectwely .
(I, 1006kW;200K @) 150 kW ;250 K
() 150 KW ; 300 K 4), 200 KW 250K

wmmaﬁwoﬁm@macwzso;;wmsﬁf&am%wﬁf
mﬁwﬁamﬁrwamﬁmmmmw%

(1) 160 KW ;200K 2) 150kW; 250K

(3) 150 kW ;300 K {4) 200kW ;250 K

09msprzs a1 . . 14 HHIEH (consa...
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Which of the fo]]oﬁing is the comrect Maxwell's relation 7

o EE e E-®
(1) . W Jp \OTJ, . @& (Gp s 3s Jp
EeE e @8
3y - T B _— = — e
& v )" s B A F A
' .ﬁwﬁ&ﬁmv&ﬁwﬁam% P
N R R
O v, \er | 2 oF)s \as)p
o (5, &)
@ v ) \ass, T A ETR
2% Fora vapour in equilibrium with a hqmd the vapour pressure p dcpcnds on
the temperature 7T as _ : .
® pxr . @ per?
(3) poce? - ) poc:e_(aﬂ)
(a is some pos:twe Huiniber) L
aa%maugmﬁrwmarwm p, A Twﬁwm@rﬁﬁt*{m%
M p=r . @) pur? '
@) peet @ pme(“”"} _
@ T ﬁw %) _ _ : 09
30 In termis of dntermal anergy entrOpy S temperature T, pressure p and 09
volume ¥, the HeImotz free energy F is _ Lo ) ;
M FaU-15 @ F=Uspy 09
(B) F=U-TS+pV _ (4 F=U+IS-pV - 09 -
' WWUWSEWTEHpﬂWV%ﬁﬁWW' 09
il o
() F=y-75 @ F=Uspy . 09 -
@) F=U-18+pV @ F =+ 18- pV :Z
09msPE23 A] 15 (BN (conta..
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31 The phase space has

09 (13 Two dimensions : (1o} Three dimensions
' {3) Feur dimensions (4) Six dimensions
09 wreren-whe B %
09 FORE S S L (@ 4= fada
09 32 According to Maxvicll-Bolzriat distrbution law 1 ratio of most probable
09 velocity and square roct of mean square velocity
09 R .
0 {n 3 2 1
F N )
3) ) ’ . @ 2
eI de- P 3 oy SRR A e e o
= ST B y KNI ’
z .
ORI @ 1

3 \/‘—2- - @ 2

33  The relation between eniropy § and thermodynamic prdbabjlity F ig given as

W s=kp @ s=idB
) P : _k,‘.
Where k is Boltzmann constant” _
T § v g yivear P ¥ wan §
1) S=kpP @ S=kVP
(3) S=klnP . i “y S:%
- Wl k G Rediw ¥

09/MsPH23 A] 16 i Iﬂﬂﬂ [Contd...



34 Onthe bas:s of chn—Dma.c statistics, the speonﬁc heat of aED gas varies
with its temperature T s

o T @
(3} T‘"l e ._,‘ - @ T

.__ﬁ%?ﬁ»mﬁm@%WWFDﬂﬁaﬁﬁﬁwmwaSm%m
iR

rghour
(1) T% o Th
@ 1 @) T¥ e
35 Bose-Binstein condensation is possible foir e

(1} Parucles wath spm at low temperature

2 2
@ Pmig::lee with spin 1 at very high te‘mperaturc_

{3 Parr.i_'cles with spin 5 at high temperature

4 ,mcies thh spin’ l at very low temperature

S %&' ;ST o o _ 09

M wammmml ia;aau&aafm - 09

. 09

@ @WWWWI%W%%@ -09

©) s e e b : 09
) A W L AW e e 09
09mserzs Al 17 I (conta..
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0 9 .&6 At high femperature {57 >> }:v} the average energy of plank oscillator will be

() &7 2
R R exp( H) @ S

9% '
09 Gﬁmﬂ{kT»hv)Wﬁﬂiﬁﬁ'%aﬂ'ﬂﬁﬁ?ﬁTﬁ
go O T : @
% L (3) M exp (H’J . (43 EkT
0 - -
0 ;
.3 ma Fermi gas all states below £ F the Fermi energy, _are gcoupied at 0 K
; bit if temperature. is increased then :
- - (1} Fermi enérgy increases
" . (2) . Fermi energy decreases.
; S (3) ‘Some clectrons of low energy {<< Eg) cross Fermi lcvel

.(4) Some electrons of [y close 1o l"emu engrgy ¢ross the Fermi level
%&hﬁﬁaﬁoxﬁwﬁw EF%ﬁmwmmw&ﬁﬁ%
T T W A )
() e e w

@) o e uedi 3

) o T (<< Ep) & 3B WA B ORCH WOH IR ¥

@ 'ﬁ'ﬁﬁ%ﬁ%ﬁﬁ_%@-ﬁ@ﬁwﬁmaﬁm-maﬁ%

_ 38 " An electron of energy 150 eV is_passed thmugh a c:rcular holc of radms
107 em. The order of uncertainty in the angle of emergence wﬂl be

) 1o radlans {2) 102 radians

(3) 1073 radians 4y " 10* radians

150 eV wll & WH T W 105 om o % gare for § e e
& Bl wroy % e 2w d

O 107 e ' @ 102 Y
@)y 107 e W e
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40

An exated atom emits a photon in an average time of 1078 " 8. The uncet'tamiy

in the frequency of the emitied photon is about

1y 168Hz _ . Q) 8x 1FHz

(3 710 Hz

{(3) 7x10°Hz -

(@Y 5% 10°H

@ 5x1097iz

' wﬁ%w@_l&ss%mmﬁ@_maﬁmm%k
| st e & el ¥ sfiem o we

(1 108Hz - - (2} §x 10fHz

The wave fimetion of a patticle confined in a cubical box of side L. is given as
W= Asm%x——mn %sm i The value of 4 is
nh V2
o & o (3
IV 24
(3) [E) 4) (E‘J '
T L ¥ T R e e W S b
o | 09
‘P=A§i1;.%sin%sin%|irﬁg EEE N 09
| S N 09
o & o (2 o
' 09
® [ﬁ}% ® (3]% ”
2, \L 09
09MSPEZ3 A} 19 - IIEEHI) conta.
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41 For a onc dimensional box of Length I, the separation of successive energy
09 _}evcls varies in the ratic

: () 1:2:5:4 2 1:3:5:7
9 (3) 2:4:9:16 - 4 3:15:7:9
'09 L v % uw S e & fg wadet o @l & s fod g
- Hmmmt
09 () 1:2:3:4 @ 1:3:5:7
09 3y 2:4:9:16 LG 79
0%
69 o S £y,
N 42 The wave ﬁmcmr? for'a harmenic oscillator #n | is repl_-esented B
) H e @ H )™
a2 L
@) Hplg)e? S @ Hag)e?

Where H,, is the Hermite polynomial and E= o

mmﬁaﬁ_rwmmun(%) = e e %

G @, H, ()
2 1,2
6y H, (&)32& N ACTEN

o H, o agw T o ¥

43  Which of the following particles are emitted by tunneling phenomenon

M Foend @ Yadn
(3) o and.p both 4 o«

P & % A T T g B € AR 7
W B @ v=n
(3 oapdE @ o
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44 The signe value equation for the operator 1 is
'e(e.0)=wa(8,¢)-
The eigne values 3’ are given by
1, "
N k’zEM 2) X=h{/+1)
. , 1 .
G) A *Eﬁz iy @ w=r(+y
werem 12 ¥ g sy AW i ¥
Q8. 6)=2'0{8,¢)
S W e T R i d, P wew
4] l’-=5?‘n’ 2y XN=na(l+1)
o h
@ A _=-2vﬁz.{l+1}f ) =gt (+1)1
— - . . -
45 A particle has [ =2. and § =2. The number of possible ; value are
n s 2) 4 '
(33 @ 2 _
wE T E R Lenw §-2 %) ) % wufyw e o ver b
ay 3 . Z 4
@y 3 . @ 2
<3 Energy of the radiation emitted by hydrogen atom in the trahsitions vetween
n=2and p = 1 states is &, . The en.ergy' of the radiation for transitions 09
between =3 and n=1 will be . . 09
{1} 3E, ) (2} 2E, ’
; 32 09
3 % @ 5 & . :
TEE WA K =29 = | srRnS ¥ we v ¥ st fafea .09
W E, §1 n=3 9 g1 ¥ w4 W BT @ ot ad 09
Q) 3E, . 2 2k, : 09
E 2 . 09
&) ng' w 3 E : o
09/mspE23 _Af 21 IHEIREE - (Contat...
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09 47 Pauli marices 6, :[(; é] and g, =[; ql]'then G, will be

09

09

09

09
09
L]

M [O ,.] R ¢
0 —
@ [,. 0] @
. {o 1 1
wsh A o, =[] 1 o o=
i 0
@ (O f] @
0~y
(3 (i 0] G
48 The transition rate is written: as
2 .
1 - | m| p{Es.} (2}
.2 2
G P=T Vol 0’ (E) @
Where symbols have their usual meaning
T T BT ¥
. 2T . :
D) I‘m-%- IVSFIE p(Es) ' )
3) Fw— = Vel 97 (E )
et W & o e ¥
09:/ni5PE23 A ' 22

i 2
FZg Ilei plES)

r:“.;i :'-'sn]? P{Ex)

m . :
FT: Verl? 0 (8,

NG (conta...
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4% The probability eurrent density corresponding to the wave function

W (r)= {rz =xlaply 22) is proportional 1o
r

@ 2%

.50 For a'gi'v.en energy the elastic ééat_t_ering cross-sections for _g‘:{) and /=1
are in the ratio 1 3 S, The corresponding phase-shifts are respectively

g0
)
@
-4

45°, 90°

30°, 60°

20, w5
30°, 60°

ot & g¢ @ % o zzoerf:las'mmmmn
130 % @qum ¥ % | G war Fawies s &

(1)
@)
®
@

459, 90° -

30°, 90
20°, 60°

307, 60°.
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For a P-N junction dinde, the reverse safuiation cirrent is 20uA i

51
{efkT)= 4Q(V4) and 2 = 7.4, then forward current with a forward bias of
o1 Fwilibke
(D 0.13md @) 052md
(3} Llmd _ T @ 28 md
T PN 6Ty T 3 firg, ToRiE W AT 20 4 %:a&r(e/k__r);m[V"‘]
w1 ¢ =74 T 0.1 i vl wr & R sl s S e
1y 013 md 2y 05zmd
ONRRE @ 28md
52 Tna rectifier, the RMS and dc values c‘orrcsponding-”i_b the outpit current are
fppgs and Fg respectively, The dpple factor ¥ of the _retrtiﬁer_is' defined ag
) Loms . . i
1y F=-EE= 9y r=| -
' . ] a2 12
! |
3) re=.— : @ r= [ﬂ) -1
3 Tatim, @ [ Ti il
v feemrdl # £, w0 % WO RMS W d T BE Ly A I ¥
, R
1 po= O 2y pa| ]
4Y] '_Idc ()r Tae
S s _ Trr v Y
3)  peolD 4 r-(”’“ -1 .
@ Lge+Toms “ . F A )
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53 . A vwvoltage regulation cirutt is shown in the given figure. The value of Ry

P .

=t

. which will satisfy meximum power conditions for the zener diode will be

ma

@M 20 ) 2i0

3) 4400 o @ 4kQ
%ﬁﬁaﬂwmmﬁqﬂvﬁa%mw’kl%aﬁa%
maﬂwmﬂi\smaaﬁa@ﬁmﬁ%ﬁ&wmm

2200

O 2200 : @ 2k

3 oD @) 4kQ
54  An amphﬂer with commen-base cmaﬁgwatm is used ) 09
(1) ‘Asa ﬂonqnvertmg amphﬁcr and as 4 constant curfent source
“(2)- Asa matching device. between a Ingh resistance source and a low 09
- resistance Joad
(3) As a device to provide large current, voliage and power gain 09
(4} In cascading, as matching is not needed between different stages 09
s SR R % v @ s g g
6)) mﬁ&w%%mﬂﬁmﬁmmsﬁaﬁswﬁ 09
@) mEiN T ET e iy s v g S e 09
() - st arq, @z 9 ofE we v soaE g & we 09
@ Sorte ¥ w5 B i ol $ v gie B onavma T wR g0
09mspE23 4 25 HEHBA - (comsa...
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57
are 146 and S0 kQ respectively, Anegaﬂve feedback with feed-back ratio
0.1 is applied. The input and output impedances will now becoms
(1) 10&Q and SkQ respectively . -
(2.} 1006 and 500 kﬂ'respecﬂve:l;y-
3y 11kQ and 4544Q respecﬁxééig}'?
) 91i0 and 45440 rcspcctmely ]
U VY T S G W 100%@«3?{%:%9&3%@&1% wHET:
. 1k 9 5040 ¥ R ST 0.1 a%mawgaﬂ%maww
%lardsaﬁ%ﬁﬁaﬁaﬁﬁquﬁrmmmm %’raﬁ*?f
(1) 10k =1 54Q _
(2) 1009 T S00AQ o
@) 11kQ T 45440 -
(4)  9.14S WY 45.44Q B
oy
58 In an inverting amplifier, the impedance connected with inpl:it is Zy, feed
back impedances is £y and its internal vollage gam is A(A =1}, Iis
resultant gain will be-
(1) “"ZE{' @ - “ZZ{“
09mspTi2s _aj A |||i|!||l|li§‘||ii| [Contd---'

An amplifier has an 1ntemal voltage gain 10(} Tts mput and outpul impedances
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in the circuit shown, the output voltage ¥, is

59
1 . av,
-0y V,=~RCZL
@) Vo=—po[Va @ % y
vl wiuw ¥ Prfa dieem ¥, wtoam &
: | R
Vi(t) ’ ‘E
>
1 it
ay k RC
T me . Vo= C —L
@ 7, RCJ'V,dt @)y Vp=—RC—
60 - Assumiﬁg the sﬁbols to have their usual meaning, 4@ 7.5 is equal to
1y 4B (A 4B
() a+k 4 4A=xE
Hebl o1 wrE @ TR BT 40 4.5 qW B
iy 4B ) 4.8
) 4d+s 4 4+B %
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61 The combination of gates shown:in the figure represents

.r.él.
B

1)

3)

ANI} operatibn . {2) NAND operation
OR operation _ # NOR operatior

Pl o WAl W (gates) & e Rrefw w €

A

B

ey
62

AND dfpar @) NAND e
OR ¥fwar ' (4) NOR wheat

oi In a half adder -

6y
@
(3)
(%)

Sum column is AND operation and carry columii is XOR operation

Sum column is XOR operation and carry column is OR operation 09

Sum column is AND operation and carry colun is also AND opetation 0 9 .

Sum column is XOR operation and carry column is AND operation

(1)
e
(@)
(4)

W—mﬁmmﬁﬁ%ammmﬂmmﬁﬁm% 0'9
A -~ T & XOR Whear 8 ¥ wur wiew w9 ¥ OR whemr ad & 09
m—wﬁm%m%%ammwﬁﬁfmﬁﬁmﬁﬁh% 09

A - TR XOR Wit 2t ¥ wom ol f AND wfiear e

09masea2s A) 2 MO (conea..
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63 Parity of the wave fimction of an’ electron in an atom is

09
09

09

.09
09

09
]

64

- 65

(1) always cven @) always odd
;o ;
(3) (—1). (i=i+s) . @ (-1
Tl weam] § TR & atee @ WS (o) g
(1) =T e @) wa Rm
o —> rag—_— _ ;
Gy (f (I=I+s) @ (Y

’ TR ’ IS , .
The orbital wave function of a particle is ¥ (8, §) =, o S0 BcosB exp (i),

" Hthe particle has angular momentum £ and its projection on Z-axis is rn then

) {=1; m=1 2y I=1 ;m=-l
3) I=2 :m=-1 @ =2 ;m=1

T T T R TG Y(S,ttl):—r\/-;twf;sinecosﬁexp(r‘q;) g p—— _

el w3 4 o Zoatw T WA m @ @
(1) I=1; m=1 @ I=1;m=-1

® =2 ;m=-1 @ I1=2 ;m=1

The spectral lines f hy¢ . _ti%atom for An=] in inc:vasing order of wave
numbets are’ of '

_ (1} Paschen, Lyman, Balmer, Brackett series

2 L'y'ma'r;,' Balmer, Paschen, Brackett series
(3) Balmer, Paschen, Brackett, Lyman, series

. (4 Brackett, Paschen, Balmer, Lyman, series

An=1 % Ry wegem womy W Wl Yad, win ven ¥ Tl w9 %
R ]

(1) W9, AEAA, TR, g it @

(2} wEim, e, vy, e A o

(3) IR, WEE, whe, WA Sof &

(@) bz, T, APT, TR A

'0_9MSP}1'23:_A;£: 30 ' iﬂﬂﬂlll[!ﬂfjlm [Contd...




66 The emission. spectrum of an atomic source has' smglet aﬂd mplet lin
These should be corning from : :

(1) one electron atom . {2 two - el'ectr('m atom_ ;
{3) three - eleciron atom Y] mert gas atom. ¢ -
quﬁw%%mﬁ@wﬁmw&mm%!&ﬁmm
daditawmy -

O wEwE T @) ﬁﬁsﬁa@hm
() Frwiei womy RONE RS '%wa

67 The value of Lande g—factor for I, 11ne of sodtqm is ;'_ .

&3] % T (4') 31
W a D, e b R @9 g ¥ o

@) % L ) (4) 2:;‘ ERI

68 Choose the wron,g statement ]
S (1) Zéemar eﬁ'ects is observed when atom is pl’acea in. magn

(2} Paschen - Back effect is observed when atom is placed in very ;
' magnetic field in Place of Zceman ef?.

(3) Statk effect is sphttmg of lines in presenr of elg ;
field together '

- {4)- For hydrcgen atorﬁ n=73 Ieve} sphts in to thraé
’ “weak ciectnc field L

Imm"ﬁ?‘i

) W%@!mﬁﬁmgﬁmmflmm%ﬁw T W

: T U OUNE-AE W W S e P 3
@) ﬁgaagaﬁa%sﬁaﬁqaﬁmuwﬁaﬁrﬁmaﬁ%ﬁwaﬁ
: ™ T § : :
() 'gafr«rﬁzga %ﬁﬂfﬁaﬂmmaﬁn—zmiﬁmmﬁﬂﬁmﬁ
T

09/MsPH23 A] 31 mmnmmwn
09 09 09 09 00 0909 -



QQ 09 09 09 09 09 09 03 0

i 09 65 Two levels in an atom, whose nuclear spin is [ = =3, have the destgnations

ZD}/ and 2P;/ . The expected mumber of components in the hyperfine

. o 09 structure of the oorrespondmg spectral fine is
09 @ s @ s
: 3y 3 RO
09 (.) )
09 qmwm,ﬁwﬁtwrﬁaﬁaww I=3% s qwdFE, 2D3J-HZPV%I
09 sﬁﬁm%wﬁﬁﬁr%muﬁmmmﬁmaﬁm%
09 n 6 @ 4
® ) 3 LM 2
_ 0 I the &, X—ray; of C:;(_ZI= 29) have @ wavelength of 1.52 4, then the
' © wavclength of the gorresﬁond_ing radiation for element with Z =43 will be
M 114
@ 0824
(3} 0664
@ 21
v:rfé:Cu(z zg)ﬁk Xﬁwfta?rem%aflsz,q%?ﬁz 43%%%
i
1 o
(0 114
@ os2i
§
(3) 0664
@ 214
' 09:msPm23 4] 3 TR 1cont..




at 60° angle then encrgms of the scattered photon and récoil electron are in
the vatio respectively :

’ ' 71 When & gamma ray of energy 1 02 ng (gm & ) 18 scattered in elast:ca]]y
’ m 2:1 o 1z
' wzazMeV(zmoé )m‘ia‘;’fw F59T B, 60° ﬁwwmmm‘\ﬁa
#ar ¥ ﬁﬁa%a%ﬁ%ﬁ@ﬂ#@ﬁeﬁﬁ@mﬂ %
() 2: . _ 2y 1z 2
3y 1:3 R N

72 I the furdamental band of flcsS fies at 3464, the wavélength of
the corresponding band of HZCP.? will be
M e @ st
() 483p @ 3isp
ﬁ%Hcﬁsiﬁr‘{ﬂa"E,’i%u w%a‘r Hzcﬁ?'asmw%vaa%'
wmde - gl
O eizp. @) 564
G483 @ 315p

73 With exciting line 4358 4, u sample giveé siokes line af 44584 The

wavelength of the anti-sickes line will be L 09
(1) 43584 | : & wui 09
() 42584 _ 4y 42624 o 09

4358 A %ﬁw&ﬁmmwwm 4458A wma‘:zmmsa 09
ﬁ@m%luﬁrmwaﬁrm&ﬁﬁ

: 09
@) 43584 @ 42244 09
@) azs8.4 _ @ 4624 0

0w
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Fmd rhe correct statemient for He—Ne Laser

{]) Spanal cohererite and tempora.l coherence ire same )
vy Laser radidtior cornes ﬁom 555, ip transitions m He atorns

e '(5) _ The Lager light becomes hlg}ﬂy mochromatic due to the pmpemes of
.. resonating cavity .
. "{4) ' Leﬁgth of the Laser cawty shouid be large than 1 mefer

a‘é’twgﬁn‘f He-NcéﬁT%iﬁKf

). Wit Gead s s T 8 O E
(WWWH&W@T% 5553p W A &
____'wﬂm%w%wﬁwmﬂmwﬁﬁm
“*._'@mg—mamiwama#mm

.
<’“r .".

’ manoc}uuc latttccs are respectwe]y _
M4 2,37 R @) -4,3,32
._.3)2234 . 4 43,21

Haigr

et ¥ g
LY 4,23, 7 @ 4.3 3,2_
'_'_(3) 2,2, 3,4 _' @ 43,21

Wr

: -parailel planes kD

W pavkasls @) ghiie)

ey 'd(ﬁ?'+}k'2 £72 @) (h2+;§2'+}2.)_}/21_ :

S L _ _
) hatkatia @ affpric)

(3) -a'(ﬁz +’k2+12)% _ @) -a(hz-kkg ,{_.!2)_%

- 09msPH23 A

. Number of Bravais lattices for or’chcrhomblc létrégonai, cubic and

'ﬁwwa,fiﬂma maww%m%&maﬁ

Coag 'For a 1b1c lattlce of lattice spaci. - a‘ the distance Toven sucedssve |

:_.-mmaﬁmw%mmwmﬁ(hk nasm :
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77  When an Xray of _1,5,; wavelength strikes a.bec crystal the first
diffraction maxima is observed at the Bragg angle of 30° The spacing '
* between the corresponding planes and the Miller indices are

(M 0754, (100) @ 154 (100)
(3 134 ; (110 : @ 0754 {111)

aawﬁwﬁm"" ﬁ'XWWbcc'.mﬁmﬁ[%a’rWﬁﬁ?h.
Sfess 30° % S =y wﬁ%m%lwﬁswmmﬁwﬁej
amﬁmw%

M 0754 (o0) ' @ z,sj;(lod)

@) 154 ; (it0) ' @ o784 (-

78  Though KCl and KBr are both alkali halides wﬂh N4Cl giructure but
in the X-ray diffraction there are differences namely cerfam planes do
- not_ diffract in- KCI. These planes are

M a1, {2_1 DG

@ ao b), Go 6) (500)... -
Gy (10,2 2'0} (330).. _
@ a1, G133 '. 09

7l KCI @ KBr <HF & m%mas%amﬁmmct%&ﬁ%wog
mmxmﬁﬁq&@w%ﬁ%wwﬁ%m

09

T FE Faw | 09

m ineinein. Ty 09

' 2) (100;(300),(G0 0),,.,, ' U 09

Gy 110,220,330, ' - B 09

@ Q1D,E11D,33 0. L 09
09/MsPE23_A] 3s N rconto..
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79 For umklapp process the imteracting phonons must have a wave vector
at feast
- : 2
I @ 3 2c
=
: :
3} = @ 7
2 .
Where G is base vector of the reciprocal laitice
AT S % R ewd frar B @ aon o 7 A 5 o whe
L
i —
n e 2 26
—
G g
(33 . y @ 3
89 For a free elactron gas, the average energy of an electron at OF: is
3
1y Ep @ tEr
) LE ; 0 i
Gy o @ 3kr
(Eg is Fermi energy) .
o gedem 1 & fr, OK soreiM & ol ol g &
. 3.
1)y Ef 3] E'Eﬁ'
i 2
. L _ 2.
3 ZEF _ O
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For metals iike 4/, the electrical conductivity « -at frequency @ is related
to BC conductrvity 0, as
() o=g,
: g,
o=
@ O™
3) o=0, (-1--:—'@1)
@) o=o, 0
Where (3 is the ﬁequency of source amd ¢ is the mean fre: path of electrohs
it the metal
Al ﬁ@riﬂgéﬁfiﬁq} mmﬁﬁwﬁgﬁum ¢ DCUFedt 6,
(1) o=0,
. _
g ==
@ e
@) o=0,({+ioT)
4 o=c,ut _
W o wiw A agPr ¥ e ¢ s e e g ¥ v g A
82  Acdording. o Debye model the heal capacity of solids, at very low
tempefatures, varies with temperature Tas'™ - = 09
m @ &7 09
® : RONPLS - 09
%ﬁm%aﬂwmﬁwwﬁmmﬁﬁmw AT F WY ()9
wfiafim St & '
L 09
7 . @ oK _ -
@ 7 @ T % e 09
. . 09
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83 The refation between mobility ¢t , Hall coéfficient R and electrical conductivity

84

. 88

09mspH23 A

o for an-extsinsic semi-conductor i3.given as

) n=% @ u=£

(3 u=VEo 4) R=Ro _
ﬁmﬁmﬁaﬁm%mﬁaﬂmrcmeam%W
cﬁw-aﬁm%

M “=% - (2) _u=§.

() n=+Ro (4) p=Re

IE)

The number of vacancies produced on heating 1ﬁ a sheet of aluminium
relative to totdldtoms’ near melting (~900 k) is of the order of

a 1o : 2y 107

3y 104 ey : RO

Give vacancy formation énergy Ey is 078 eV in Al

oy 3 SET R T T (~000 k) 7% T w91 Rt 5 e
wmm##a@m%aﬁaﬁw#&ﬁ%% :

{1) 0% T @ 107

e gan ¥ R ALY e Prfo o8 078 oV 3

. & .
The effective number of Bohr mi._ i¢tons (p) for Ce®* ions is

i

(Give for Ce3+. J= / s=oii=3)
(H 66 . L@ 48
G 36 ' @ 2.3

*+mﬁf%ﬁﬂqum€raﬁ?h’mﬁm()€rﬁ1%

. 1
CRegen co®t Wl =) is=sile3)

W 6s @ 48
3) 3.6 @) 2.5
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four

09imsprzs 4

(2) 2 1
(4} 133

'(2) 2:7
(4}- 1.3_3.1_ :

90 (Jauss .
75 Gauss _-
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The gyromugnetic ratios for protous and neutrons are respectively

(0 +2.79, 42,79 2) 5.58, +5.58
() 558,-382 - @ 279,-19
SR T M g g vy wae ¥

(1} +2.79,+2.79 {2)  5.58 +5,58

(3) 538, -3.82 @) 2.79,-1.91

Give below gre four statements, Which of these is the. correct combination 7
{a} Nuclear _force$ are strogest and attraciive at all distances

() MNuclear forces are non-central

{c) Nuclear forces are charge independent'

{d) Muclear forces depend on relalive orentation of the spins of the
interacting nucleous '

(1 (8, (b), (o)

@ ®),©

Gy (), (@), @)

@ (@), ©, (@ _

A a7 et g e ae d

() i e T el & Wl g o B &
by kel o e B ¥ | :

() i T s (o) amEe R ¥

(d) wirelr W el B v B e % T ey T R
wA ¥ |

M @, ), ©
@ ) ©

G} ), ). @
@ ), @), @
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_ 91 The binding energy Ep fo:"a mass No. A nucleus is given by

| 2 (427 125
| Ey(Z, 4) = constant ~22 _pplAz2z) 128
4 ¥ o4 A
J : The value of Z for most stable micleus of mass mumber 4 will be
‘ o4 NV
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92 The conlomb ..interaction energy for the g’:«il i, The-cm‘resﬁoqding value 09

_ f'of_ -tl_ie' .nucleus ?BNI will be about '. o 09
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. 09 93 According to shell model the parities of the nuclel L and 1 F would be
respectively
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94 The ratio of energies-of 4(+) and 2(+) levels for even-even muclei away from
magic numbers is about
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1 A thin fonisation chamber is traversed suceessively by a 10 M. ./ proton a
20 MeV deutron 30 MeV 3He particle and 2 40 MeV o; -particle (Neglecting

: logaﬂthmlc term). The relative size of the ionization pulsed produced is
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96  The range of an o;¥parti§}é is 2 nuclear emulsion is 300ym . The range of

3u ‘muclens of same initial vel'n)city. in it will be
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97 The cross .ection fu_r"(j], v} reaction away from resonande varics with speed
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- 98 The energy of the back scattered peak in the pulse height spectrum from

Cseintiflate: do- - sing ¥ -rays of mec2 i # i electron's mass) enérgy will k..
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{Given that each 5, given 200 MeV energy in fission)
VAR 235 % ke e st aman o : i
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The relation between hypercharge 7, baryon mumber B, strangeness number
§ and charm mumber (7

W) r=$-p+c

(@) ¥Y=S+p-c

B ¥=§+B+C

4 ¥=8§~B-C .
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(3) P=S§+B+C

¥ F=§-p-C

The energy produced in the fission of 1 mole of 235y will be about
(A‘;’bgadré number is 6 x 10%3)

(1) 1.5x10%3 MeV
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(3) 408 MeV
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