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PHYSICAL SCIENCES
Paper 11
Time Allowed : li'Hours] [Maximum Marks : 100

Note :— This paper contains fifty (50) multiple choice questions. Each question
carries two (2) marks. Attempt All of them.

1. CD-ROM stands for :
(A) Compactable data read only memory
(B) Compact data read only memory
(C) Compactable disk read only memory
(D) Compact disk read only memory
2. High language “C” was invented by :
(A) Dennis M. Ritchie (B) Niklaus Writh
(C) Seymour Papert (D) Donald Knuth

3. The science that attempts to prdduce machines that display the same type

of intelligence that humans have, is called :

(A) Nanoscience (B) Biotechnology
(C) Simulation | (D) Artificial intelligence
4, Of the following numbers, the one that cannot be a binary number, is :
(A) 1010 (B) 1100
(C) 202 - (D) 1001

T.B.C. : 11/17/ET—II 2

™

e



-ux 11

T ;1 [t : 100

e : W AT F 50 () FhFeh T ¥ | w9 W 2 (@) e w0 d mi
e B W gy |

1. CD-ROM & = 31 ¥ ?
(A) =FReTa 2 v o<l &9
(B) =fde 221 {re oif<dt #9rd
(C) =#MRew femr dz =t T
(D) =Ras fewr Tz f<ht &6
2. 3= 9 “C” F O fEET Ht oot 2
(A) efe T e (B) freta Ry
(C) wHFm g (D) ErFres FHA

3. 39 foum # B ww W ¥ S TR S W # S S s we
g S gfg # guld € 2

(A) Sfaam (B) Sadrenfiret

(C) fegewm (sFme) D) FHm gfgmm
4. Tmfafga 4 4§ =0 = Genad d=n a8 @ g9 2

(A) 1010 (B) 1100

(©) 202 (D) 1001

T.B.C. : 11/17/ET—I1 3 P.T.O.



5. If the magnitude of a vector K is 1 and that of vector ﬁ is 5, then
(A xB)? +(AB) =
(A) zero (B) 5
(C) 25 D) 6

6. Given four arbitrary vectors X, ﬁ, 6 and B, (K x ﬁ).(a > B_) i (ﬁ % a)‘
(AxD)+(CxA).(BxD)= | L
&) A.B)(C.D)+®B.C)A.D)+C.A)B.D)
(B) ABCD
(C) 3ABCD

(D) Zero

/) A is an n-element row vector and B is an n-element column vector, C =AB

and D = BA. Then :

(A) C and D are numbers

(B) C is a number but D is an n x n matrix y
(C) C is an n x n matrix but D is a number

(D) Both C and D are n x n matrices

8. The dimensions of the real vector space consisting of all polynomial of order
nis :
(A n - (B) n?
C) n+1 (D) infinite

T.B.C. : 11/17/ET—II 4



5. uft TH AR A w1 9RAT 1% R IR B H AW 5 ¥ A (& « B)? 4 (ABY =
(A) I ®) 5 |
(©) 25 D 6

6. f ™ =R W 4%l (WRe) A,B,C R D, AxB).CxD)+®BxO).
(AxD)+(CxA).BxD)= |
(A) (A.B)(C.D)+(B.C)(A.D)+(C.A)(B.D)
(B) ABCD
(C) 3ABCD

D Y=

'7. A TFH n-dd Ufaa et (Tf59) B 3 B U&h -0 & 9T &, C = AB 3R
D = BA, @9 :

(A) C 3R D de=d €
(B) C@ﬁw%mnwnxnﬂﬁgﬂ%
(C) CWF n xn Az § g D @6 ¥&A ©
(D) C R D BFi n x n Afazsa ¥
8. amﬁammﬁm,ﬁaﬁnm%wﬂa@a%,w%?
(A) n ~ (B) n?

(C) n+1 (D) 3=

T.B.C. : 11/17/ET—II PT.0.
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9. For the differential equation x2y” + axy’ + by =.cx®, where a, b, ¢ and %

are constants and ¢ # 0, the function y = Ax® is a solution, if and

only if :
(A) Rk —-1)+ak +b#0 (B) b#0
(C) a#0 ' D) k=0
10. = The fundamental period of the function cos 21t;nx is : L
(A) Um | (B) . 2mi/m
(C) mi , (D) 2nmll

11.  Let the Fourier series expansion of the function flix) that has a fundamental
period 2m be written as :

o0 . oe
f(x)=a,+ > a, cos nx+ » b, sin nx
n=1 n=1

In the Fourier series expansion of f(x)=cos* x, the coefficients a; and b;

are !

}
1 1 —
(A) a =-g-,al=-§,az- =5 rest all zero

. 3 1
(B) a;= U =g rest all zero ‘
(C) ay= —g—, b, = -%, b, = -é—; rest all zero
(D) a5 = %, a, = %, a, = -é-; rest all zero

T.B.C. : 11/17/ET—II 6



9. UH IR THH x2y” + axy’ + by =cx* B O, 9 a, b, ¢ A £ o ¥ IR
c¢0,Wy=Akua?WﬂH%qﬁ3ﬂ'(Wqﬁ:

A BE-1Di+ak+b%0 (B b#0

(C) a=#0 D) B#0

2nmx
I

10. e cos F YAd HE FN L 7

(A) lUm (B) 2nl/m
(C) mil (D) 2mm/l
11, W S weE fx) I RER S0t TR, fSEE gEYd F1 2n ¥, P 39 WER

foean ™ ¥ :

f(x)=a, +ian cosnx+ibn sin nx

n=1 n=1
f(x) = cos* x, ® WIER Soft 7R & Toie sfeed o; AR b, FNE 2

1 1
(A) ao=%,al=—§,a2=§;§mwﬁsﬁ
(B) a,=

1
© w=5b=5b=5 W o 5@

o
Pt
p—t

D) =5 % =508 =g T T T

T.B.C. : 11/17/ET—II 7 P.T.O..



12. The number (—i) :
(A) does not exist
(B) exists and is pure imaginary

(C) exists and its‘principal value has non-zero real and imaginary parts

(D) exists and its principal value is real and Aequals 2

13. A wedge of mass M and angle a slides frictionlessly along a horizontal surface,
while a small object of mass m slides frictionlessly along the wedge. The
generalized coordinates are the horizontal position X of the left corner P, of
the wedge and the horizontal distance x from P to the mass m. The Lagrangian

for the system is :

A
P
v

(A) L= %(M + m)X? + mxX + %m(l + tan? a)x® — mgx tan o

(B) L= %(M +mX? + mxX + %m(l + tan® o)x? + mgx tan o

(C) L= %(M + m)X? + mx + %m(l + tan® a)x® — mgx tan o

(D) L= %—MXZ + miX + -12-m<1 + sin? a)x?® — mgx sin o

T.B.C. : 11/17/ET—II 8



12.

13.

& (i)

(A) faerm =& &

(B) faemm ¥ R Y& Feaf ©

(©) foremm ¥ 3t TmE weW e Y- arafas iR weates an 4 ¥
(D) foamm & ot TuF wuM Yod arefas € o V2 & W ¥

TF M FOH TE o HU H TH HE TE AR Fae W A ¢ e T om
ZemA F B o ©" Y § 39 i & WY 9dl ¢ g e wia
FaR IR PR X e e i PR g m I M g I a= &
fow wisht ¢

Y /

. (A) L= -;-(M + m)X? + maX + lm(l + tan? a)x® — mgx tan o

2

(B) L= %(M + m)X® + mxX + -;—m(l + tan? o)x* + mgx tan o

() L= %(M + m)X?% + mx + %m(l + tan? o)z — mgx tan o

M) L= %sz + mxX + -;—m(l +sin? )% — mgx sin o

T.B.C. : 11/17/ET—II 9 , P.T.0.



14. The Lagrangian of a system is given by :

where x and 0 are the generalized coordinates. The equations of motion

are :

(A)

(B)

(€)

(D)

15. If a star at the end of its active life becomes a neutron star with its mass

reduced by a factor of 100 and radius reduced by a factor of 10,000, then

L= %(M +m)x® + ml cos 0 %0 + -l-mlzé2 - —1-

2
5 2kx + mgl cos 0,

MX + mlcos06—-mlsin®6® =—kx,cos0%+10=-gsin0
M+m)é+mlcos0O—-mlsin®0? =—kx,sin0x%+10=-gcos®
M +mlsin 08— mlcos00% =—kx,cos0i+10=-gsin0

(M +m)i+mlcos00—-mlsin® 6> =-ky,cos0i+10=-gsin0

the escape velocity from its surface will :

(A) decrease by a factor of 10

(B) decrease by a factor of 100

(C) increase by a factor of 10

(D)

increase by a factor of 100

T.B.C. : 11/17/ET—II 10



14. UH T FHT AWifaad

1

2lax2 + mgl cos 6,

=%(M+m)o’c2 +ml cos9:‘cé+—;-mlz(')2 -~
g fem T ¥ vl x ol 0 W v §1 T @ whe §
(&) MX +mlcos060—mlsinB6® =—kx,cos0%+10=— gsin0
(B) (M+m)5c’+mlcos€)é-mlsin662=—kx,.sin6£+2é=—gcose
(C) Mjc'«i-.mlsin()é—mlcoseéz-—-.—kx,cosea'é+lé=—gsin0

M) (M+m)i+mlcos80—-mlsin08®=—kx,cos0%+10=-gsin0

15. 4f ww a0 9q 9fEd Sien we @ 97 H U [ a9 s 7, e gerHe
1ooﬁw$mum'am%aﬂtwﬁﬁw10,000%‘w%mam

2 ST %, T T TR @ T A fee m 2
(A) 10 & TUF H WY FH AW

(B) 100?%%?%14194#@711

(C). 10 & UE ® WY =

(D) 100 % U & WY FE

T.B.C. : 11/17T/ET—II 11 P.T.O.



16. The kinetic energy and potential energy for a double pendulum are given

respectively by :

K.E = ml*6] + mi® cos (6, - 6,) 6,0, + -;‘-mlzég

P.E =-2mgl cos 6, — mgi cos 0,

The kinetic energy and potential energy matrices for small oscillations of the

double pendulum are respectively :

: mli®  mi? mgl 0
T = - V=
(A) g 1 of 1
ml Eml 0 5 mgl
: 2mi* i ml* ]
2 2mgl 0
Eml2 mi®
oml® %mz2 mgl 0
T= s Vo=
(C) : 1
%ml2 ml® 0 2 mgl
. [omi® mi® " omgl 0
2 B _ mi®  ml? o 0 mgl

T.B.C. : 11/17/ET—II 12



16. T&F ol oo ® fod vfaw e R Rufew oot wow: = @ o ¥ .

L

K.E = ml®0; + ml® cos (0, - 6,) 6,0, + 5

mi%2
P.E = —2mgl cos 6, — mgl cos 0,

R diew W B FEH & fau faw wen v feufae wel Afesm wwen =@

ml®  mil® mgl 0
T= V=
(A) s 1 5/ 1
ml é-ml 0 5 mgl
L 3 _
2
. 2ml §m12 . 2mgl 0
(B) B 1 : B O mgl
“2—77112 ml2
2mi* %ml2 mgl 0
T = 3 V =
(C) ’ 1
% ml2 m ll O 2 mgl
i o2mli%- mi® v 2mgl ' 0
) - mi2 mi®| 1o mgl

T.B.C. : 11/17/ET—II 13 P.T.O.



17. Let T be the total kinetic energy, 1—5 the total momentum and E the total
angular momentum of a system of two bodies. In an inelastic collision of the

two bodies :

@A) T, P and I, are all conserved

(B) None of T, f; and f, are conserved

(C) T is not conse';-rved, i; and f: are conserved
(D) T is conserved, 3 and E are not conserved

18. In a certain inertial frame of reference, a meter stick shrinks by 0.5 m. Its

speed in that frame of reference is :
(A) /2 B) ¢/2

(©) 3el2 M) 2/3

19. In the rest frame of the earth, distance between Delhi and Shimla is 400
km. As seen from a plane moving directly between the two cities and travelﬁﬁg

at a speed of 800 km/hour, the distance is :
(A) reduced by 100 pm (B) increased by 100 um
(C) reduced by 100 mm (D) increased by 100 mm

T.B.C. : 11/17/ET—II 14



17. ¥H <ifsd wa@ 7w I T ¥, ® 991 p % @R & frerdl @ wE o w1 wa

i T L ¥ D Pl # seEeir T A
@A) T,P sk L ot wefem &

B) T, P ik [, # & =% «f wefam =& %

(©) Tﬁtfgﬁ?ﬁ%,ﬁeﬁtﬁwfm%

D) T wfea & P o L whaw 7 ¥

18. U= iy & ww Sy oA # us Hie =1 92l 0.5 0§ fame ot ®) 3w ey

9= H ol vl = § 2
(A) /2 B) /2
©) B2 _ D) 2¢/3

19. 9= & foumey o § fooelt ok fomen & <te %51 @ 400 fwdt ¥1 800 faf/=2

U T I T ® o Ten g BEE Q2@ WA W o = ol 2
(A) 100 pm & | T TS0 (B) 100 pm & |9 U Fet

(C) 100 mm % @9 TH = (D) 100 mm & WY T{ T

T.B.C. : 11/17/ET—II 15 P.T.0:



20.

21.

22.

A pion of mass m_ at rest decays into a muon of mass m., and a neutrino.

The neutrino is taken to be massless. The total energy of the produced muon,

including its rest mass energy, is :

2 2 2 2
m; —m m; —m
n b4
2 2 2
m, + mu 9 my + mp 2
© —Gte ) — e

Identical positive charges g are placed at 9 corners of a 10-sided regular polygon.
The distance from the centre to any corner of the polygon is R. The electric

field at the centre of the polygon is :

(A) zero

; S !
B) Zn & R from the centre towards the unoccupied corner

1 1 '
ine, R? from the unoccuppied corner towards the centre

(C)

9 -
D Zn & R from the centre towards the unoccupied corner

The electric field in certain region of span is given by E = krf#. The charge

density in the region is :

(A) p = deghr : (B) p

6e Okr3

(©) p = 6eghr® | D). p

4e ohr?

T.B.C. : 11/17/ET—II 16



20.

91,

22.

m,, $AR B T @A, m, soEA & g R T e # emEfen w0 g
FfeA ) goraH Wea & w9 H fan s 7)) scnfza gty =t formrey serm S
YAd A Sl fwadt aR 2

2 2 2

m, —m, 4 m, —m, ,

(A) om, ¢ (B) m, c
9 2 2 2
m_+m m_. +m

n w2 n po2

(C) om c (D) =~ c

TF 10 TR o Frafid 9gys & 9 FH W THEHH A g T 9 o) qgys
Tz AFH A FA S A R Y TF & &5 W foegm &3 70 ¢ 2

A) T

1
4n €,

®) e o B W @ B A

1
4m €,

© -%mﬁawﬁaﬂz

L
4m g,

D) o % ad WA

firt Tum @ T Fifvea 9 d fage @9 9 B = kA @ w9 H R e ¥
&3 H 7y v fhaw € 2

(A) p = 4eghr (B) p = 6eghr®

(C) p = Begkr® D) p = 4eghr®

T.B.C. : 11/17/ET—II 17 P.T.O.



23.  If the potential ¢(§) is a solution of the Laplace equation V%(fi) =0, then

the field E(X) is :

(A)
(B)
(&)
D)

Both solenoidal and irrotational
Solenoidal but not irrotational
Irrotational but not solenoidal

Neither solenoidal nor irrotational

24, The magnetic field, B, at the centre of an n-sided regular polygon carrying

a current I is :

(A)

(C)

B nuoI KE\

B=2nk “®l 0 )
_npl (_1_t_\

B= 2nR Sm\n)

25. Sinusoidal current passes through a long solenoid of radius r _prbducing a

magnetic field B = B, sin wt, along the axis. A circular loop of wire of radius

r
(T(—)) is placed inside the solenoid and is coaxial with it. The resistance of

the coil is R. The included current in the loop'is given by :

(A)

2
A
I=—n( r) B, cos ®

10 R
2
[ r ) wB,cos ot
I'_n(ﬁ)_R—'

wB, cos ot
7[7‘2 0

T.B.C. : 11/17/ET—II | 18



93. Az fava o(X), TR FTHF y2pX) =0 F A T, W BX) W
g 2
(A) ufenfas 3fa @ik e dHi
(B) uftfera Ui oig oreoft =e
(C) 3ot utg wfiemfasm s =&
(D) = @ ufeafes ¥ ik =@l eref |
24. 1 90 A TF n-Ga8 S 9GS B w5 W FEERG &4 B F e ?

(A) B= on RIcos(n) (B) B= 2“7211{ sm(n)
; np,l T : Bol T
(c) B= orR sin (D) B= onR 8

25. @rﬁm%aﬁmﬁﬁa@rwwzﬁmwm%@zaa%m
faga &% B = By sin of 39 & g1 B [%] F1 Th FHE I H AR

afenfersr 9 & et T o ¥ iR Uw Iue weeiey ¥ deeh #1 wily R
T oow A I oaw TR wER oS oweRdt ® 2

n 'I__R(LzBocoswt
@) L=7ETE) T R
5 I__n’Ll“’a)Bocosmt
B) 1=-T 10 R
_ .. 2 ®Bjcos wt
(C) I=-mr R
2
ok B, sin wt
) 10) R

T.B.C. : 11/17/ET—II 19 PLO.



26. In MKSA units, the ratio of electric to magnetic field, | E|/|B| :
(A) 1is dimensionless
(B) has dimension of velocity
(C) has dimension of velocity inverse
(D) has dimension of velocity square

27. In an oscillating LC circuit, let Iy be the maximum displacement current.

At the time when the capacitor is fully changed, the displacement current

is :
(A) zero (B) I,
© I,/\2 | D) I,/2

é8. Radiation cannot be produced by a charge :
(z) at rest,
(i) in uniform circular motion
(Zzi) in uniform liﬁear motion.
Of these, the true statement/s is/are :
(A) (i) only (B) (@) and (1)

(C) (i) only (D) (@) and (i)

T.B.C. : 11/17/ET—II 20



06. THRTET THE § faEm W gEwE 49 @ e sEem, |E|/[B]
(A) M e
(B) 1 AT & JEW B
(C) 1.3 wfaeim &1 W €
D) S Qg
97. UH YAENE T ufuy # WA olifeg fF afuman farurm w1, 7)1 Huifis
& yofa: smaftm 2 % W, forere wm w2
(A) YA B) I,
©) I,/2 @) 1,/2
98. TH Ay A fafEwo o= @ R W Wl ¥ o
() famew ¥
(i) THSAE FEg i A
(i) THEEEH @ fq
(A) Had (i) (B) (i) 3R (i)
(C) =Haa (iii) D) () AR Gii)

T.B.C. : 11/17/ET—II 21 P.T.O.



29. © An electron of energy 200 MeV is passed through a circular hole of radius

1074 ¢m. The uncertainty introduced in the angle of emergence is of the

order of :
(A) 6 x 107* radians (B) 6 x 107% radians
(C) 3 x 1072 radians (D) 1.5 x 10~ radians
30. Pauli spin matrices for spin %— particles are :
(A) traceless and hermitian (B) hermitian but not traceless
(C) traceless but not hermitian (D) neither traceless nor hermitian

- 31. A harmonic oscillator in three dimensions in the ground state is :
(A) non-degenerate (B) two-fold degenerate
(C) three-fold degenerate (D) four-fold degenerate

32.  Consider the case when only s-and p-wave phase-shifts are significant and
all the other partial waves are negligible. Then in the expression for the

differential cross-section, the interference term is :

(A) proportional to cos? 0 and produces a symmetrical angular distribution

in the forward and backward directions
(B) isotropic and independent of the scattering angle, 0

(C) proportional to cos § and produces a symmetrical angular distribution

in the forwérd and backward directions

(D) proportional to cos 0 and gives rise to forward backward asymmetry in

the differential cross-section

T.B.C. : 1117T/ET—II 22



29.

30.

31.

32.

1200 MeV S & TF 3o # T 1074 Tt B & e fog @ e s

¥ snfawfa & o § 3= AFATgaw frg st & ® 2
(A) 6 x 1074 fea=w (B) 6 x 107°° =

(C) 3 x 1072 ez M) 1.5 x 10~ feaw

sl o ol & o el ot A B9 ¥ 2
(A)@ﬁfﬂalaﬂ?‘sﬁﬁ (B) & v dwfier =&

(C) wrsifher v e @ (D) 7 & =it iR 7 & e
freram orewen § @ omam # Uw wmit <o e € 2

(A) Trfapa (B) g foga

(C) <M T fasa (D) =R T faza

I THA R R #9519 faa s-3R p-ai Befiee wdw § R 3= anfys
qa g ¥ 99 Sa-sig-dueH Wi et & fau, safawo o = %o

(A) cos? 0 % ¥R B R STt SR wemrR fewnsd # ww wwfia wiofta faa,

IO FE ©
(B) wefyre ¥ ol foqua =i 0 @ @aA ®
(C) cos O % unt & iR smrmdt ofR wy=mdt fewmedt # wwfag =i famwo

IO FA@ L

(D) cos 6 F AU & SR SFa-HIG-VRM A SMH AR qyamdl sTomfaaar S
®

T.B.C. : 11/17/ET—II 23 P.T.O.



33. According to optical theorem, the total cross-section (0,,) and the iiﬁaginary
part of the scattering in the forward direction (Imf(k, 6 =0)) are related

as :
(A) 4mno,, =kIm f(k 6=0) (B) 4nlm f(%, 6 =0) = ko,,
(C) Imf(k, 0 =0)=dnko,, (D) o,, =4Im f(k, 6 =0)
34. For a system of particles having total angular momentum j = 3 the

permissible values of m are :

3 1 : 3 3
- (A) B and 3 (B) 5 and )
31 1 .3 1 1
(© 5'9° "9 g _ (D) 5 and -3

35. Particle confined in an infinite square well potential,

o;—————————————

a—>x
Vix) =0, |x|] <a
V@) = o, |x]| > a
has an uncertainty in its position, Aa = 2a. Using the uncertainty principle,

the ground state energy is estimated to be :

h? h?

B _

B — B >—
‘ h? h?
© ma® P ma?

T.B.C. : 11/17/ET-—II 24



33. Ty fagTil % STTER w1 FO-VRMA (0,,) AR wrmd feen § feaua 1 weatw
91 (Im f(k, 0 =0)) &9 wR wmfug & 2

(A) 4no,, =kIm f(k 0=0) (B) 4nlm f(k,0=0)= ko,
(C) Im f(k,0=0)=4nko,, D) o,, =4Im f(k, 0 = 0)

34. wU & TH 94, FFEHT oty gan j=g g @ m 3 g w7 § 2

3 1 3 3
(A)-z-e.i\v(E (B)§aﬂ1-§
31 1 8 | 1 1
(C) §: "2-: —§, —'é' (D) E ﬁz - -é-

35. & 3= o 9o favyg ¥ fegg =,

o-——---_—————

Vix) =0, |x] <a
Vix) = o, || > a

1 3HF g H uw e fae ¥ Aa = 20 | siffeEee fage @ swEm
Fd gY, Fream swEwen =i w1 stehen feaen @ 2

n* h*
A) ma® - (B) 2ma*

> H*
(C) i (D) 8ma?
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36.

37.

- 38.

In the addition of two angular momenta J; and J,, the simultaneous eigen-
states of the square of total angular momentum, J 2 which are the eigenstates

of J% and Jg are also the eigenstates of :
€ J, D) dg, or dg,

The splitting of n = 2 levels of hydrogen atom in the first order due to linear
Stark effect (where perturbation H = — e E_; 2)

1
(A) gives the energy E{" = 3¢E_,a, for the state gy = —E(Wzoo + Wyy) and

; ; 1
E(ll’ =-3eE_,a, for the state W(10, = "‘5 (Y200 = Waio0)

(B) gives the same energy for both the states mentioned above

1
(C) gives the energy E}" = 3¢E q, for the state ¥y = ‘\E(W‘zoo ~ Wz10) and

1
E‘I” = -3eBE,.a, for the state vy = 75‘ (Wago + Waso)

()

(D) gives EY = -3¢E for the state y'” =, and E’ = 3¢E for
1 Gy 1 200 1 ext@o

the state Y. = Wy

ext

A particle of mass m moving with kinetic energy, KE = 10 MeV in the laboratory
frame is elastically scattered by a target of same mass, m at an angle

9 = 30°. The kinetic energy and the scattering angle in the CM frame are

respectively :
(A) Egy = 20 MeV, 8y = 60° (B) Ecy =5 MeV, 0y = 60°
(C) Egy =10 MeV, 8¢y = 30° (D) Egy =5 MeV, 05y = 30°
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36.

37.

38.

T.B.C.

Q =i FAT J; AR J, B ST |, HA WA FEA ® A F TF WY SH
saed J2 St g2 SR J2 # e s €, frafafed § @ fEwet o s
st ¥ 2

(A) Jy, T Jy, (B) Jy, Ay,

© d, D) Jy, A Jy,

WY =Wy (SE WedvH HY = z) ® FU WAH HH H FRSSH
ang%n=2wﬁwzgmw€m%?

ext

(0) __

(A) W= ‘/5(\!’200 + WYay) EEEem & faU E(l" = 3eE,_ qa, FHt 3’?"{

‘V(lm—T(‘Vzoo Vo) 3T & fau Eu) —-3eE,,q,

(B) swdma sifra SH1 eesensl & fou wwymE S

(0)

(C) V2 —’J—E(‘Vzoo = W) N & fau EY = 3eE_a, F5 3R

W(lm = J—(‘I’zoo + Wayo) ITEEAT B fﬁ‘{ Em —-3eE, .,

D) YO =y, T H AU BV = -3¢E ¢, AR y¥ =y, & fau
EY = 3¢E, a,
TF YANTEen @= § KE = 10 MeV &1 7 36l arel m $oA9H &1 TF Taaa

FU, § = 30° U W IH THAA m & UH @2F N dHG w9 7 Tmm T
g, 2 § fas e ol fommam S wEe: ¥

(A) Egy =20 MeV, Oy = 60° - (B) Egy =5 MeV, 0y = 60°
(C) Egy =10 MeV, 6y = 30° D) Egy =5 MeV, 0y = 30°
. 11/17/ET—II 27 PTO.
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39.

40.

The energy levels of a linear harmoic oscillator for which the

2
unperturbed Hamiltonian, H, = 2p;2 + %kxz, k>0 and the perturbation
H = %k’x2 (k" > 0) are given by :
| 1 2 1 kY
A) E,=hoin+3|(k+E) B) E =ho|n+=|[1+=
2 " 2 k
1 kY 1 EY
) E,= hm(n & 5} (1 + ?J D) E,= hm(n + 5) (1 == —k—)

According to quantum theory of black body radiation, the distribution of

continuous spectrum of black body radiation density, u(v), versus frequency

v is given by :
@A) wm? ® 7

V= s
© 1 @ w71

V=2 V=
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39. UE WE TRAMF Ao b Fol wR, as fou swim efveafias

2
H0=2";l +%kx2,k>0 3R T (qResie) H’=%k’x2(k’>0) g, =4 & =
god & ?
75\2
(A) E, =hm(n+%)(k+k’)2 (B) E, =hw(n+—é—} [1+%)
: 2 N2
(C) En=hm(n+%J (1+£,—) (D) En=hw(n+—;-) (lﬁ%J

40. =% aret fafem & Faien fagra & SHER =i sl fafwo wve w(v) @ W safa
v & gad Saed & fame 9 e s & 2

A) w71 B) uT

V=2 v—

u(v) T

(©) @ 7T

V=
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41.

T 42,

43.

Studying the isotherms of a real gas, using van der Waals’ equation

N?%a
(p + -V—g) (V- Nb) = NET gnq considering the phase transitions from gas

to liquid, we get a critical temperature T(, at which :

op - %p
A 3v] =0 but 3yz| *9
o To, Ve uh ov? To, Ve

(B) the density of the liquid and the gas have equal values
(C) the density of the liquid becomes less than that of the gas
(D) the density of the liquid becomes greater than that of the gas

According to Debye theory for specific heat of solids, the heat capacity Cy

of solids at constant volume V near absolute zero varies :
(A) linearly with temperature (B) exponentially with temperature
(C) as T3 D) as T?

The internal energy of a degenerate Fermi gas in the limit T — 0

approach :
. 1 .
(A) =zero (B) 5 &F (Fermi energy)
) 3
(C) ep (D) 5 F
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41.

A) =g =0 <ifed

2
mmvﬁmw(p+L)(V Nb) = N&T muﬁnmgqafﬂﬁu%aa
# vy THAY TG gU, Adfad T S gEandl #1 eI # gy, e fRe W
T wifaw a9 T faem & 2 |

2

I°p
av?

#0

Tc Ve

(B) T SR T F TTE FOHA W §

42.

LB 1

(C) 3@ & ¥ T & o7 ¥ FAH A 9§
D) 3@ & ¥, T F Ha ¥ Afyw B 9 B

&@ﬁﬁﬁmmém@aﬁmﬁm mw%ﬂqﬁmm
Vmaﬁﬁxmmﬁmcvﬁqﬁaﬁfa@ﬂ%7

(A) m%mwi‘@ﬁu;- (B) m%ﬁammaiaﬁ
(©) T &% &7 H M) T % w9 #

T — 0 9 # syuge w9 #1 i o Fel gudl § 2
@) 7= ®) Fep (W wo)

(C) SF (D) 5‘8F
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44,

46.

According to second law of thermodynamics, for isolated systems in equilib-

rium, the entropy S satisfies the relations :

(A) dS =0,8 = 8,;, and for irreversible processes dS < 0
(B) dS =0,S =8, and for irreversible processes dS > 0
(C) dS =0, 8 =8, and for irreversible processes dS < 0

M) dS=0,8 =S, and for irreversible processes dS > 0

For an ideal Bose gas at a given particle density (%) , the critical temeprature

b

below which Bose condensation sets in, is directly proportional to :

N 1/2 N 2
(A) (V) (B) (;,—]

N3 : N2
(©) (v] (D) (—V—]

Spectra of monoenergetic X-rays shows two peaks in proportional counters.

This is due to :

(A) escape of fluorescent radiation
(B) Anger effect

(C) Compton scattering

(D) Bremsstrahlung
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44, TR @ foig Faw @ oHER 9 § guE @ % fou ded S, g
H Hafa & ¥

(A) dS =0, 8 =8, @R suiadda wfFn & fag dS < 0
(B) dS =0, S = S, ¥R ufecfa gfear & fow dS > 0
(C) dS =0,8S = S, IR e gfma & faT dS < 0
M) dS =0, S = 8S,,;, ¥ Fuladda gfma & faw dS > 0

45. @ﬁanamma(g)m@mmﬁmamagmmm

oSG W i g, @Y feae emudt ¥ 2

N /2 N 2
@) (V) (B) ('\7)

N 2/3 N 3/2
(C) ('\7) (D) (v)

46. HRITTifeE X-fRl & SagH, guias HeeX § 31 forer gwiia €1 J@ SR A
T

(A) wew fafem & qemaa |
(B) WR IvE
- (C) =i feaua

(D) oEvgs fafeo
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47.

48.

49.

50.

A charged particle crosses a Nal(T/)-scintillator and suffers an energy loss
per track length %—% The light output % :

(A) 1is proportional to %

(B) only shows saturation at high Cf—df

(C) shows saturation at high % as well as deficiency at low %

(D) only shows deficiency at low %

Which of the following is/are the main disadvantage(s) of a solid state semi-
conductor detector ?

(A) Low accuracy

(B) Low sensitivity

(C) R should be maintained at low temeprature

(D) Low accuracy and low sensitivity

Which of the following gases is used in proportional counter as the ionising

gas 7
"(A) Methane (B) Argon gas
(C) Hydrogen (D) Krypton

Poor calibration of an instrument gives rise to :
(A) Systemic error oo (B) Gross error

(C) Random error (D) Precision error
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47.

48.

49.

50.

@aﬁﬁmmNaI(Tl)-mﬁaﬁmm%ahwaﬁuﬁrwm@%ﬁ

mmﬁaﬁ%,aamﬁﬁq%%:

dE

(B) mm%mmm%

(C) m%?mdmﬁwaéﬁm%wwm%

D) mﬁm%mmm%

frefafen # § tF oD Tedes SgAE F T oM & 8 7
(A) = gz |
(B) Fr=1 wagmite

() 3 f/= a9 | @@ B R

(D) = e ik = w3gaeiea

frafafea § @ F9-W@ 79, dTElwRS T F 9§ JIiaH FEX & 9 F T35
I S § 2

(A) A (B) 3

(C) wEgreH | (D) fwFem

fedt o= =1 o9FTa WOiRT @ qar ¥ 2

(A) T Fqfe (B)Eﬁﬁzﬁf
(©) Rfas 3f (D) @ Ffe
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