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Read the following instructions cavefully,

This question paper contains all objective questions. Q.1 to Q.30 carry one mark each and
(2.31 10 Q.80 carry two marks cach. Q. 81 to Q. 85 each contains part “a” and “b™. In

Lhese questions, parts “a’” as well as “b” carry two marks each.

Answer all the questions.

Questions must be answered on special machine gradable Objective Response Sheet
(ORS) by darkening the appropriate bubble (marked A. B, C, D) against the question
number on the left hand side of the ORS, using HB pencil. Each question has only one
correct answer. In case you wish to change an answer, erase the old answer completely

using a good soft eraser.

There will be NEGATIVE marking. In Q.1 to Q.30, §.25 mark will be deducted for cach
wrong answer and in Q.31 to Q.80, 0.5 mark will be deducted for each wrong answer. In
Q.81 to .85, for the part “a”, 0.5 mark will be deducted for & wrong answer. Marks for
correct answers to part “b” ol Q.81 to Q.85 will be given only if the answer to the
corresponding part “a” is correct. However, there 1s no negative marking for part “6” of
Q. 81 to Q.85. More than onc answer bubbled against a question will be deemed as an

incorrect response.

Write your registration number, name and name of the Centre at the specified locations on

the right half of the ORS.

Using HB pencil, darken the appropriatc bubble under each digit of your registration
number and the letters corresponding to your paper code.

Calculator 1s allowed in the examination hatl.

Charts, graph sheets or tables are not allowed.

Use the blank pages given at the end of the question paper for rough work.

This question paper contains 20 printed pages including pages for rough work, Please

check all pages and report, if there is any discrepancy.
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Q.2

G.3

Q4

05

Q.6

Speed of light in frec space €
Planck’s constant A = 663107 Fs

Some useful physical constants:

= 300xI0  mo

Boltzmann constam k= 13810 " JK
or k = 8§.62xI107 eV K"
Avogadro’s number Ny = 6.02x107 moie’
Charge of electron @ = 1.60x107° C
Rest mass of electron ' m = G11x107" kg
Atomic mass unit {amu) U = 1.66%107 kg

Q. 1~ 4. 30 carry ane mark each

The average value of the function f(x) = 4% in the inlerval | to 3 is
(A) 5 (B) 20 {Cy 40 (I 80

The unit normat to the curve x°y” + xy =17 at the point (2,0) is

(AYF+ NIV2 B)-i @] Sy

The value of the intcgral J.d—‘: where C s a circle (anticlockwisce) with ‘z( =413
A

W o

(A0 Bymi oy I (Dt 47wt

The determinant of a 3x3 real symmetric aamx s 36 If two of its eigenvalues are 2
and 3 then the third cigenvalue is

GVE I o iCy 8 (D1 9
For a particle moving in a central field

{A) the'kinctic energy is a constant of motion
{14 the potential energy is velocity dependerni
{C) the motion is confined in a plane
{DD} the total energy is not conserved

A bead of mass m slides along a straight frictionless rigid wire rotating in a horizontat
plane with a constant angular speed @ The axis of rotation is perpendicuiar to the
wire and passes through one end of the wire. If r is the distance of the mass (tom the
axis of rotation and v is its speed then the magnitude of the Coriolis force is

a )
Hw” Zan”

(A)— (B)
Fr

(C) mvew D dmvew
,
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I for a system of N particles of different masses 7,90, . with posiiion

Al

veclors 7,7 ..., 1y and corresponding velocities ¥,V WV Tospectively, such

~
2

that © ¥ =1, ihen
!

%+ the total momentam MUST be zero

ihe total angular momentum MUST be independent of the choice of ithe origin
{07 the totul force on the svsiem MUST be zero

(13} the total torque on the systerm MUST be zero

Although mass-energy equivalence of speciuf relativity allows conversion ol u photon
te-m eleciron-positron pair, such a process cannot occur §n free space because

(B) the energy is not conserved
(13 the charge is not conserved

A} the mass is not conserved
{{; the momentum is pot conserved

Three infinitely tong wires are placed equally apart on the circumierence of a circle of
radiug a, perpendicular to its plane. 'Pwo of the wires carry currentt £ each, ig the same
dircetion, while the third camries current 27 along the direction opposite @ the olher
two, The magritude of the magnetic induction B at a distance r [rom the centre of the
circle, for r>a, is

2y ]
(4)0 ®) —
¥ s 3
() - Mo (myy =t la
woor R .

A soitd sphiete of radius R carries 4 umiform volume charge density g, The magnitude
of electric Held inside the sphere at a distance r from the centre is

PRy & IC’ . R ) Ty . JIJ? Ly
{4 > {B) £ (©) R .Lf. (D #
3£, 3g, ré, e,

The electric field E(r,:) for u circularly polantzed clectromagnatic wave prapagating
along the positive 7 direction is

{A) By (% + 5 expli(hkz — )]
(C) Ey(&+1 Dyexplitkz + o))

(B) £y (x4 1 yyexplilhkz — @x)]
(D) £, (X+ ) explilkz + )]

The clectric (£) and magnetic (B) ficld amplitudes assaciated with an slecuamagnetic
radiaiion irom a point source behave at a distance # from the source as

(A) £ = constant, B = constant o {
B) £ —, Boc—
¥ ¥
o H i |
(€ B = Hoc — (D) Focom, Boe—
P o ?_.\ ?'3
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Q13

0.14

Q.15

Q.16

Q.18

Q.19

Thre parities of the wavefunctions (1) cosf&x) and (i) tanh(kx) ame

(A} (1) odd, Gi)odd (B! {iyeven, (i) even
(L) () odd, {ii}cven (D) (1) cven, (i) odd

The commutator, [L‘__,K-m (&, )] where /. Is the g component of the orbital angular

reomenivm and ¥

{r

{8, ¢)is a spherical hurmonic, s

(AY I+ DA (13) — mh (C) mi (D) 117

. . N b . i % . o - L -
A system in a normalized state ) = c:]lo.’])— eyt ), with ‘ul Jand |, ) representing

two different cigenstates of the systen, requires that the constants ¢, and ¢, must
satisty the condition

(& le, e, =1 ®) I,
sty f 1 F 1
I‘(__; '\!Cli+lcz|) =1 ﬁJ)!C[

+ ‘(.‘_,_i:l

T+ e, =1

A one dimensional harmonic oscillator carrying a charge —g is placed in a vniform

[

eleciric field £ along the positive x-axis. The comesponding Hamiltonian operator is

R dP 1, R dt 1, _
(A) o b=’ 4 gE x By —— vkt —gf x
Qe de® 2 Tt 2
B d LR A
() —— 4 Lt 1 kx* +gE x (D) — j—-{--—, + —kxt —gE x
Zmodxr 2 imdx 2

The L, line of X-rays emitted from. an atom with principal quantum numbers

n=1,2, 3., arises from the transition

(AMyn=4—n=2 Byn=3—n=2
{Cyn=5—>n=2 DM n=3->n=1

For an clectron in hydrogen atom the states are characterized by the usual quanium
numbers », [, m, . The electric dipole transition between any two states requires that

(A) Al=0, Am, =0, +1 (B) Al =], Am, =1, £2
(C) Al =%1, Am, =0, £1 C DY Al=%l, Am, =012

: . : S . i
If the equation of statc tor a gas with internal cnergy U is pV Z-S—U, then the

equation for an adiabatic process is

L s
(AY pV 7 =constant (B) pV% = gonstant
44 3/
() pV 7 = constant (D) pV’5 = constant
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.20 The wiil number of accessible states of N noninteracting particles of spin /2 is
(A ki f'B‘ _r-’\_.'-g N/2 (D} _."\r
(Al =y ©)2

Q.21 The prossere for a noninteracting Fermi i with internal energy U at temperature 77

34 _ 20 30U _ [
(A} p="it By p= = Crp=2= Dy p =t
{A) 1%, By p T Ly yy (I3} Xt

Q.22 A system of nominteracting Fermi particles with Termi energy Ex has the density of
states proportional to E , where E iy the encrgy of a particle’ The average encrgy per
particle at iomperature 7= U8

(A "61;'* (2> ﬁ_L O EF (G- Loy

I crystaliogzranhic nomtions the vector OF in o

tha rubis

&}l shown in the figure is

Q.23

.24 Mateh the tellowing and choose the carrect combination
Crroup | Group 2
Charsclerisiios Elernent
Na

51

[

Vo Arorsie configuration 152872037 30
£3. Strengly electropositive

R. Sugongly electronegative

8. Covalent honding

S % B
e

(A) b-
(Cy P-

L)

2 R
1R

s S-

i
A 4
SN N

Ja

t

By P-3,0-
, D P30

D
1-2
A

The cvidence for the nonconservation of parity in fdecay has been obtuined from the

observation that the fintensity

(&) antiparatlel o the nuclear spin dircetions is same as that sleng the nucledr spin
direction

{8 anuparailel 1o the nuelesr spin diteciien is pot the same as that along the nuctear

spin diraciion
(C) shows a continuous distribution as g function of momentum
(T is independant of the nuclear spin divection

B 5720



Q.26

Q.28

0.20

Which of the following expressions for total hinding encrgy # of a nucleus is correct
{a . a,,a,,a, >0)

Z4z-h  (a-22)

(Ay B=ah—a AT —a 252 — + 8
TooAn A

(£ -1 A-2Z2Y

B) B=aA+a, AT —a, T wa, \ —+ G
' A A

" Z(Z 1 A-22F

(T B5=aqA+a, AV —a, Z(im ) —a, ( n B

AV {A-22ZY
(D) B=a A-a AV o 2270 ﬁ-‘-ﬁ‘ B SRR

AV A
Which of the following decay 1s forbidden?

(A) g —e vV, +V
Byx™ =" v,

(Cy " —e =V

£

D et e re

With selerence 1o nuelear {orces which of the following statements is NOT true?
The nuclear forces are

(A) shoti range .
(B zharge independent '

{7y velocity dependent

{05 spin independent

A junetise ficld effect transistor behaves as a
1A voltage controlled current source
143 voltage contralled voltage source

{{ current controlied voltage souree
(D) current controlled current source

The circuit shown can be used as

\"rf nk L, ’/
]
(ANOR gate
{540 gare Vuu'.
{7y NAND gate Vo, L~
{03 AND gale i P >
% R
—_
et



Q. 31 to Q. 80 carry two mavks each

Q31 favectorficld F =xi+2y j+3zk, then VX(VXF) is
(4: 0 (B) 7 ) 27 (D) 3k

222 All solutions of the equation % = -3 are

(A s=inmind, n=1112.........

(B c=n3+i0Cn+Dm, n=0F142, ... .
() z=In3+i2ar, a=010L42 ...,
(DY 7=i3n7, n=tl42 ...

331 f(s) is the Laplace transform of £(¢) the Laplace transform of f(af), where a is
a constant, is

,?(.s‘) (B} al}‘{‘q/a) () [19) (D j_(s/a)

(334 Given the four vectars

i (3] 2 ) 3
u, =24 u2r|—5, ", = 4}, H, =
! L1 -8) 12
the linearly dependent pair is
(A) u,.u, (B) a1, {CY u.u, (D) 2,1,

35 Which of the following functions of the complex variable z is NOT analytic
everywhere?

(A} ¢ (B}sinz/z <y ¢ D) |Z|3

(2.36  Eigenvalues of the matrix

a1 0 0
Lo 0 0
0 0 -2
0 2 0
are
(Aj -2,-1,1,2
(B -1,1,0,2
) 1,0,2,3
o -1,4,0,3
PH 7/20
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Q.40

Q.41

Q.42

I a particle moves outward in a plane wong a curved trajectory described hy

r—af, 0 =, wherc a and @ arc constants, then its

(A} kinctic cnergy 18 conserved (B) angular momentum is conserved
{C) total momentum is conserved {I3) radial momentum is conserved

A circular hoop of mass M and radius a rolls without slipping with constant angular
speed @ along the horizontal x-axis in the x-y plane. When the centre of the hoop is at
a distance ¢ = 2a (rom the engin, the magnitude ol the total angular momentum of
the hoop about the origin is

(A)Y Md (B} N2Mda e (€)2 Ma'w (D) 3 Md* o

Two solid spheres of radius R and mass M cach arc connected by a thin rigid rod of
negligible mass. The distance berween the cenires is 4R. The moment of inertia about
an axis passing through the centre of symmetry and perpendicular to the hine joining
the spheres is

1, 22, 44 88
~ MR* (B) MR (€) — MR* (D) S MR®

5

(A}
A cur is moving with constant lincar acceleration a along horizontal x-axis. A solid
sphere of mass M and radius ® iy found rolling without slipping on the horizontal
floor of the car in the same direction as scen from an incrtial frame outside the car.
The acceleration of the sphere in the inertial frame 13

Lat

-
e

(A) = () 2 iy &
7 7 7

/

i Sa
() 3

A rod of length [, makes an anglc A, with the y-axis in its rcst frame, while the rest
frame moves o the right along the x-axis with relativistic speed v with respect to the

lab frame. I ¥ = lil - 1:"',’(6") ["Ja,the angle & m the lab frame 13
(A) @=tan"'(yrand,) (B} 0 =tan"'(yco1 4,
3 o1 . ) .
{C} ¥ = tan (= Lan a,} (DY O0=tan"'( ! coLé,)
Y v

: . . , . i N I . ,
A particle of mass » moves in a potential V{x)— ;-ma)‘x" +—myp where x is the

= i
positton coordinate, v is the speed, and @ and g are constants. The canonical
(conjugate) momentum of the particle is

(A) p = f”(.‘[_ + ‘a)'!-’ . {B) p = v
(C) p=muy (D) p=mil~ v

PH 8/20



Q.43

Q4

Q4

=

5

6

Consider the following three independent cascs:
{iy Particle A of charge +¢ moves in free space with a constant velocity v
{v<< gpeed of light)
- (ii) Partcle B of charge +¢ moves in free space in a circle of radius R with same
speed v as in case (i) '
(11i) Particle C having charge - moves as in case (1)
I the powers radiated by A, B, and C arc P, P, and Pe, 1espectively, then

{AYPa=0, Pu>Pe (B, =0, Pa="Pc
{((YPa>Pr>rPe (D) Pa=Pg=Fe

" . . . .02, .0 ST :
If the electrostatic potential were given by ¢ = ¢, (x” + ¥~ + 27 ), where ¢, s
conutomt, then the charge density giving rise to the above potential would be
- Gty
{AYy O {8y ~0d, &, iy -2, ¢, () ———

i

<pn

The wotk done in bringing a charge +¢ from infinity in free space, to a position &t a
distanze ¢ in front of a semi-infinite grounded metal suirfece is

(aj-— m ——
dge, (d) dme, (2d)

() -—L Oy -—1
Aze, (4d) 47re,(6d)

A plane electromagnetic wave traveling in vacuum is incident normally on a4 non-
magnetic, non-absorbing medium of refractive index n. The incident (E, ), reflevied
[E,) and transmitied (E] electric fields are given us,

E =E, explitk z—a)), E, = E,, explitk, z— w0, E, = F, explilk,z—en)].

If E, =2Vimand n=1.5 then the application of appropriale boundary conditions
leads to ’

3 1., 9
(AYE,, = -z Vim, E, = z;— Vim (B) E,, = —-;— Vim, E, = T Vim
2
(Cy K, z—-%\f’fm, K, = g\ﬁm m £, =%Va’m, E, :gim
2 ' 3

I . A y O
For a vector potcntial A, the divergence of A is V-A:—% (: ,
K

constant of appropriate dimension. The corresponding scalar potential (7, ¢)that

where Q is a

makes A and ¢ Lorentz gauge invariant is

L g ) 21 ©—£2 o) 2!
4ne, r

(A
A7E, v d7e, ¥ dme, 1

[
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Q.48

Q.49

Q.50

o

2

o

2

o

An infinitely long wire carrying a current a
I{i)= I, cosCan)is placed at a distance ¢ fE'Om a

square loop of side ¢ as shown in the figure, If the a
resistance of the loop is R, then the amplitude of the
induced current in the loop is

() £y, a
2r R l

@® Hoto®y, T
T R

(C) iy a5
T R

(D) iy, al o
im R

The de Broglic wavclcngth A for an electron of energy 150 eV is
(A) 10 m () 15%m ©) 10" m D) 10*m

A particle is incident with & consismt vV
gnergy £ on a one-dimensionat potential

burrier as shown in the figure. The
wavefunctions in regions I and U are
respectively

Region | " Region II

E

{

e -]

(A) decaying, oscillatory
(B ascillatory, oscillatory X
{Cj oscillatory, decaying

(D3] decaying, decaying

The expectation value of the z coordinate, {z), in the ground state of the hydrogen
- epl . . R

atom (wavcfunction: ¥, (F) = A ™™, where A is the normalization constant and a;

is the Bohr radius), is

i [ .
(A) a, (B2 Cy -2 @0
o w5 <) 7 )

The degeneracy of the s = 2 level for a three dimensional isotropic oscillator is
(A)4 B)6 {Cy 8 (Dj 10

For a spin 1/2 particle, the expectation value of §,%.8,, where s, 8 and &, arc spin

Qperators, 15

{A)

in T in in
K (5}~ oy L D) -
g ‘ 5 © s B -5

PH 14/20



Q.54

Q.55

Q.56

Q.57

Q.60

An atom emits a photon of wavelength A = 600 nm by transition: from an excited state
of lifetime 8x107" 5. If Av represents the minimum uncertainty in the frequency of

the photon, the fractional width av of the spectral line is of the order of
y
(A) 107 (B) 10°° ) 1* Ty 1070

3 1
) ]

The sodium doublet lines are due to transitions from 2P/ and 2P]/ levels to ES/

level. On application of a weak magnetic field, the total number of allowed iransitions
becomes

{A)4 (B)¢6 (C) 8 (D) 10

A three level system of atoms has &, atoms in level Ey, Nz in level o, and Ny in level
Ex (Ny»N>Ns, and B\ < FE;<f5). Laser emission is possible between the levels

(A) E, - &, (B) £, >k, (C) B, = F, (D) E, — E,

in a Raman scatering experiment, light of frequency v from a laser is scattered by
diatomic molecules having the momeot of inertia /. The typical Raman shifted
frequency depends on

(Ayv and J (B} only v
(C} ounly f {D) neither v nor J

For a diaiomic molecule with the vibrational quantum number s and rotational
quantum number J, the vibrationzl level spacing AE, = E, — E_ | and the rotational

-

level spacing AR, = F, — K, are approximately

(A) AL =constant, AL, = constant (B) Ak, =constant, AL, o J
(Cy AE, =, AL, o J (D) AE, e, AF, o= J°

The typical wavelengths emitted by diatomic molecules in purely vibrational and
purely rotational transitions are respectively in the region of

{(AY infrared and visible (B) visible and infrared
() infrarcd and microwave - (D} microwave and infrared

In a two electron atomic system having orbital and spin angular momenta .1, and
$. 5, respectively, the coupling strengths are defined as T3, , T, , T, , T

F,,and T, . For thc ji coupling scheme to be applicable, the coupling strengths
MUST satisfy the condition

(A) ]'_:’14'1 ’1—:'_11 > r.',_\'l ‘-]—‘1353 \Bj rﬁa‘, ’rfljl > ]'—‘-’p’l ’l—‘sl.uz
(C} ]'—\I!.\':._ ’]'—‘u'-._.f, > I_‘I‘."-_. 1}'_‘.5-_.“1 (‘D) ll,"z_ ‘111'1.\'1 = l.‘.',.\-, ’1}.1.\'3
PH [1/2C

http://physicskerala.blogspot.com



http://physicskerala.blogspot.com

Q.61

.62

Q.63

Q.64

Q.63

Q.66

If the probability that x les between x and x+dx s p(X)dy = ge ™ dx, where

U< x <o, o>, then the probubility that x lies between xy and x2 (£, > xS

(‘(\) {e—ri.-.-= e i ‘} (B} a{({_m‘i _ g_“'r? )
((_“) e Fo ) 1‘{:’ o {3:. ‘.;;;_,_-j (I}) ¢ iy l:e‘-_“.'."l . g_“'\-' )

I the partition function of a harmoenic oscillater with frequency @at a temperature 7
;__"I"

. rot - - + 3 ST .
ts —, then the free encrgy of N such independent oscitlators is

by
3 i Fievi o L. haw U 177
(A) = Nkt (B} T In— (5 MET Tn— (1) NiZE In——
2 &7 & 2k

The partition function of two Bnse particles each of which can ceeaey any of the two
nzigy levels 0and € ia

2 e/ _ ef -
() lae 7T ppp M (By 1+e ~ +e i
. A _ R
(C) 24¢ "Tye M (DY e e/

A one dimensiona] random walker tukes steps to teft or right with equal probability.
The probability that the random walker starting from origin is back to origin after N
even number of steps (s

hYa)
S 1 3, e
V202 W22
Fy ' 1
(©y 2 NI J (D) A J
\\2/ 2/

The number of states for a system of N identical free particles in a three dimensional
space having lotal energy between £ and E +4FE (O << E) , is propoctional to

(57
1 S

The energy of a ferromagnet as a fanction of magncti?ation M is given by
F{MYy=F,+2T~T)M +M*, F,>0.

The number of minima in the function F(M) for T > T is

(A) O (B) 1 © 3 (D) 4

PH 12720



Q.67

Q.68

Q.69

(.71

L]
i3
3

e
~
Ia

For a closed packed BCC structure of hard sphetes, the lattice constant a is related o
the sphere radius R as '

Ay a=4R/3 (B a—4R3 () a=ARJ2 (D) a=2RV2

An n-type semiconductor has an electron concentration of 3x10® m™. If the clectron
drift velocity is 100 ms™ in an elecuic field of 200 V™, the conductivity {in & 'm™)
of this muterial is

{A) 24 @) 36 (C) 48 (D) 96

Density of states of free clectrons in a solid moving with an energy 0.1 ¢V is given
by 2.15x10% eV 'cm™ . The density of states (in ¢V 'em™) for electrons moving with
an cnergy of L4 eV will be

{A) 107104 By 1.52x10" (C) 3.04x10% D) 4.30%16%

The effective density of states at the conduction band edge of Ge 15 1.04x 10" om™ at
room temperature (300K, Ge hias an optical bandgap of 0.66eV. The intrinsic carricr
concentration (in cm ™) in Ge al room temperature (300 K) is approximately

(A) 3x10* \EB”j 310" (C) 3x10" (D) 6x10'

For a conventional superconductor, which of the following statements is NOT true?
{A} Specific heal is discontinuous at transition temperature 7,

(B} The resistivity falls sharply at 7,

(7 It is diamagnctic below 7T,

(1) It is paramagnetic below 7,

A nucleus having mass number 240 decays by ¢ cmission Lo the ground state of iLs
daughier nucleus. The Q value of the process is 5.26 MeV. The energy (in MeV) of
the o particle is

(A)5.26 (B} 5.17 (C)5.13 (D) 5.00

The threshold temperature above which the thermonuclear reaction
JHe+iHe — jHe+2]H+12.86 MceV

can ocewr is (use ¢ /dze, =1.44>1077 Mevm)
(A)128x 10K (B)128x 10°K  (C)128x10°K (D) 1.28x10°K

According to the shell model, the ground stute of O nucleus is

(A}

R RV

(B)

1| e

()

£t ] —
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Q.75  The plot of log A vs. time #, wherc A is E
activity, as shown in the Tligure,
corresponds to decay \

log A

{A} from only one kind of radioactive

nuclet having same halt life -
(B} [rom only neuiron activated nuclei \‘m&
() from a mixiure of radioactive naciei T
. . R s
having different half lives !

(D) which is unphysical

Q.75 For the reclifier circuit shown in the Voo
figure, the sinusoidal voltage (V, or Vi) Y i Jr—‘/[ )f—
at the output of the transformer has a i <1 1} R,
maximum value of 10 V. The load v, Ul .{ (| S—o— A v
resistance Ry is I k. If 7, is the average [ } & o
current through the reststor Ry the circuit h_j EI N
corresponds to a v, L7

(#) full wave rectifier with /_, = 20/7 mA
(B) hatf wave rectifier with 7, = 20/7 mA
(C) half wave recufier with 1, =10/7 mA
(D) tull wave rectifier with [ =10/7 ma

Q77 The Boolean expression: B-{A+B)r A-(B+4) can be reatized using minimum
b o=
number of
{A) 1 AND gate {B) 2 AND gates {C) 1 OR gaie (D) 2 OR gates
.78 The output V, of the ideal op- 5 kQ
amp circuit shown in the figure rﬂ"_l\’ﬁ\’;\"'ﬂ__i
+2 VoA — |
\FLC v,
v 0“’\/ \/\r“'— +/
) TV | Jg
{B) -5V < 1k
(C) 5V
)y 7V
Q.79 The circuit shown in the figure can be R
used as o — VNN ——1
{A) high pass filter or a differentiator v (;\ c— v
(B) high pass filter or an intcgrator i () i out
(C) low pass filter or a differentiator T
(D) low pass filter or an integrator
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In the circuit shown in the figure the
Thevenin voltuge V., and Thevenin

i

resistance K as seen by the load \2\1(53 2\/\1\%
N . oA A
resistance R, (=] k§2) arc respectively Y i \
| WV . o
20 V—— < —— 10
(A) ISV, 1 kQ rRL

iB)30V,4kQ
{CY20V,2k02
D)0V, 5kQ

Linked Answer Questions: Q.81a to Q.85bh carry two marks each

Siatement for I.inked Answer Questions 81a & 82b:

{2 . A
For the differential equation “ %—2 dl+ y=0
dx” dx
G.8la  One of the solutions s
(&) ¢ (B) Inx ) e (D) e
Q.Bib  The second lincarly independent solution is
(A e™ R xe’ (C) x’e" D) e

Statement for Vinked Answer Questions 82a & 82b:
The Lagrangian of two coupled oscillators of mass s each is

().82a

Q.82b

P R L 1.2 2 2
L= m{x] + X7 ) ——ma (X +x] )+ ma; i xx,
2 L 2 2 ) 1 3 u 1+
The cquations of motion are
(A} ¥ raa, =ajpuc, ¥, +apx, = o uy,
(B) 5+ mopuc., ¥ wgx, = o)y
(C) X+ @lx, = oy e, X+, ——w; px,

(DY X+ oy, =arpx, Xy + @5 x, = @ ix,

The rormal modes of the system are

= [ . D —
INy oy -1, @ ) By ayyl—g”, 0)0'\!_{_-{‘";(_
(CY -1, @ fr+1 (D) mmfri—_‘u_., moxfl_—-.- M
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Statement for Linked Angwer Questions 83a & 83 b:
An infinitely long hollow cylinder of radius # carrying a surlace charge density ¢ i3 rotated
about 15 cvhindrical axiz with a constant angular speed o

(.83 The magnitude of ihe surface current is

(AYy ol o (BYy2 o w
(Cymwa R w N2 amoRw

Q.83 The mugnitude of vector potential inside die cylinder at a distance v Do ils axis s

(A} D1, o Roo v By p, o Ror
i 1
{98 N Ewr (D) E Uy o Rayr

Staternent for Linked Answer (Questions 84 & 84b:

A particle is scattored by a sphereally symmetric potential, In the centre o movs (M) {rame
the wavetunction of the incoming particle is 7 = Ae™ where & is the wevevictor and A s a
constant, -

Leda I /4A) is an angular function then in the asymplotic regicn ihe scattered

wavetfuncenion has the form

g2 ?r-'-\ ) i " ik
N ATe” (n AfBe
F s
Ay Ay
¥ re

Q.84b  The dilferentiul scattering ¢ross scction o(#) in CM {rame is

1

Ay cicy=]A 7o} B) o) |/ (@)

() i@y = Fo) Ly (&) =|A| [f(0)

Statement tor Linked Answer Questions 852 & 85b:
Lead has alomic weight of 207.2 amu and density of 11.35 gm cm™.
Q.85a  Number of aloms per cm” for lead is

(A) Lix10™* B 331107
(Cy 11x10* i13) 3.3x

Q.85b I the energy of vacancy formation in lead s (135 eV/atom, the numba of
. LR i
vacanciesfom” at 300K is

(A 32%10" (8) 3.2%10"
(C) 9.5%10" (D 9.5%0"

*#% END OF THE QUESTION PAPER 4
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