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wversely propaortional to +E and directly proportional 1o R
directly proportional to E and inversely proportional to 87
directly proportional to F and inversely proportional to B
inversely propomional 1o E and directly proportional 1o B

directly proportional to +E and isversely proporional to B

Consider a 2-1) mc oscillator with mass m and frequency o, A perturbatson
H' = bxy 5 applied o the system, where o and v are the two spanal coordmares.
The first arder cosrectifn to the groaimd state cnergy

A

2Trm

BA

3 M

An electron of charge = i decelerated at a constant rave frodm an initial velocioy &, 1o
rest over a dismamce d (vp < ), The energy lost 1o radiation is given by

&I'ZI.IEI
Bxed

E, B
Mg &7l

Bmed

Cannot be determined from the information supplisd
Ha E:'."E
limcd

1Z2mcd
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The laitice constant and saruration magnetization of BOC oo &1 0 K are 287 A and
1950 kim ', respectively. The net magnestic moment per iron atom in the crstal 15

230% 1079 A w®

067 X 107" Am’
730 % 107" Am®

187 % 107" Am’

230x 107M A m’

Commder the densty matoe of o m'ukrd.mhm'l.girm'h'r

p=2I1011+ 3 12K2) .

The expectstion value off the operstar 02 = ~(|142] + |241[)is %

The expectation vahee of the opesatos @) = E{EJHII — |262]) ﬁ—:.

The sysiem is jrl.i.P'J.I:E Jimt=

{0,) =0, whee 0, = : (11311 = (23020

The expectation value of the aperator @, == (111(1] — 12M2[) s =

A& quasmam-mechanical pamicle of mass m and charge g 18 sukbjected 1o a posential of
the Form 1-"l:'r":l = %mm: 1::r where w15 & constant. An elecire Geld E = Enf 1% Ty
swmiched on (€ being a constam). What i the copsequent change, upto second onder
u By, m the encrgy of the second excived stare?
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For the infiniie sqoare well potential the wnperiarbed wane fanctions ans

Wo(x) = Esln[? )

If the floor of the well & rassd by 1, the first onder cormecticn 1o the enengy is

T NY

- |a®

Lead (M) stares supercondocting at 719 K when the applied magnetic field & zero.
When a magnetic field of 0.074 Tesla 15 apphied at 2 K, superconductivity dusappears.
The critical magnetic fi=ld for Lead (Ph) e

0T
008T
n.o34T
0068 T

If A and & are two linesr operators, then the commusator bracket [4, 87 is equal to

A[A.B) B
_ATi[A.B) A
B[4, B) it

_B-i[A.B] B

Far a simple barmonic cecillster of mass m and angular frequency w, b=t |n)
represent the n-th energy eigenstate so that H [n) = ha [:n + i:l [r). The physical
state ot time ¢ = O is represented by [W(0)) = = [2) = —=13) = <=|1}. If one makes

a messurement of the energy of the system at any subsequent tume t, the probabality
of finding the energy to be $ho /2
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depenids on time £

is 16,
1s 0.

18 16

For temperatures 10 K and 20 K, a superconductar has the coiecal magnetic field as
015 Tesla apd 060 Tesla, sespectively. The transion temperatugse for this
superconductor in Relvin s

133
150
224

4.2

A theory has equally [spaced nondegenerate energy bevels stanting from £, = £, all
the way upbo E-CE..'TIIE system of maoy sach partcles 1= at eqmbbrniom at a
temperatare T. If the pverage ensrgy-squared of the particles s grven by

{E%) = 5E,

Whatis T 7

T = By/ 2k

T = 2By ky

T =3E,/2k,
T = Ey/kg

T=Eg/ky

The Hamilionian for a spin 1,2 particle of mass m im an exiernal field s goven by

= g + g(t)d. p
where g(t] is a time-dependent coupling constant and & are the Pauli matnices, Which
of the follvaing satements is trusT

The energy and all the components of the spin angular mamentum of the
particle are conserved.

The linear momentum and all the components of the epin angalar
momenthm of the pasticle are conserved

The limear momenfum and the magrituds of the spin angolar momentum
of the pariicle are conserved

The linear meanentum and the energy of the particle are conserved.
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The limear momentum and the magnituds of the spen angolar momesntum
of the pamicle are conserved

A sobd contairs W spin-balf magnetic atoms At sufficienily high temperabares, the aboms are
randamly anemed, while at sufficiestly bow temperatures, they are peefectly sligeed The heat
capacity is gves by
T
£r) = E“':ﬁ_ 1:]- Te=T = 37
i, Dtherwise

where £, and T, are constants. Determine the maximum valoe of £,

bk In2
I-In2
Nha inz
z
TNk In
FLILE]
Nkg In2
in2

Pikg In2
I-lnd

Cireen's funchion corrsspoading to the Laplacian operator 7° 1

1

G ') = —
The value of $(0) corresponding 1o the salution of the inhomopenecus differemnal
POt o
Vg = A i':t'p|;'—||.'|'r":|

1
[where A and ff are posrirve numbers) e equal to,

] I & o
hlﬁ i .gul"'

A star 15 pulsating isotropecaily. lis gravitational force on any body, at distances much
larger than 1ts own mean radms, 15 given by

- E ay.
Fir) = {F + :}s'
where & and @ are posthve constants. Whach of the following 1s true about the motion
of the bady?
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Amy bounded motion 15 described by a precessing ellipse
Mo boonded motion exists ot all.
Any bounded motion 15 described by a pulsstmg ellpse.

Any bounded motion ds still in an «lligrical pach, bt the pasameters of the
ellipse are shafted from those in the Mewtonan case.

Any boanded motion 15 descnibed by a precessing ellipse

The Hamiltoman for & F‘IﬂIEI.E 10 one dimension 18 grven by

=

p* A
Hix.pl = —+ Agex +Er'

where m, 4 are constants. The corresponding Lagrangan i1s

L=

w3

()* — dmai —2*

L= E[.‘: = Mx)? = dmxx = é.t:

L= - x)* - 2

L="2¢i) —%r‘

L=2(k=Ax)? - 1

Consider the 2x —periodic fanction _,I"l:::lr} de=fimed as

s xr—x), x E [I:I.:u']
flx) {.l{:'—l'l'::l. ¥ E [=m0]
Which af the fallowang is true?

fl:.:t'] _Ek-u win[LE+ L]

[2k#1)*

fix) =2gp, 1

*I-

lf.{...:I__E:.'Illnl:lu' + Et nm-h

f[.t] - EII:.:, win [{[Zidr# 1 r]

[2Ee 1

fix)=2Tm, Bt

FL LT o

I 3-dimensional space, a particle of mass m moves i a poieniial A cos”Fr whese r
15 the distance af the particle from the angm, A and § are real comstants. Whach of
the fallownng statesnents are carect?
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The motiom 15 persodic in r with an cscillation distance o/,

The moison i pervodic m v with an oscillation distance 20 /8.

The tragactory of the particle s always confined to some plane passing
theonsgh the origin.

The radial momentum p, 15 conserved because of the periodic natuse of
the potenteal

The tragactary of the particle & always confined to some plane passing
throwgh the origin

& &
The ¥8r = ®Y = ¥7r cham decays with a half-life of 1B years and & hours,
respectively, [f 1g of purn= ®3r is allowed to decay, then the ratso (M, /N, ] after 1
boar 13

3.56= 10°
3.56 = 10F
4.56 = 10*

456 = 10°

Far the electronic configuration Zp3d. the complets spectroscopic terms m Fusse]
Saunders coupling scheme are

o' re HrDE BH
.D.%F r.'D.F

e D F 59D ¥

' D PD

The Hamalionian of & mwo-level sysiem s given by H = éﬁmz. An time t = 0 the
syaten i3 m ihe engenstaie of o, kavmg the largest erpeavalue. The expectation valoes
Lo 3(e), (o, () mmd Lor b)) Owvhere o, are Paoki matrices) are respectively

sn(2).0 and os(3)
o0s (ﬂj gln I:'—‘} and 0

l}m[ﬂ] and gin I[”—rjl
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- ml[“—'r;'ll:l and sln{;]

The Lagrangian for a system is given by L = g4 = w'q,q: where w is & constant
and §; = i"r' L 18 invanant uader the following wansformations g, = ¢® o, and

g: = 2"" g, , aie 8 constagi. The copserved quantity comesponding 1o this symmmesry
iransfonmanion is

Gyt 2
quifz- 9249
ezt G2y
Tidi- G2

An iotegral 15 defined to be,

] e ]';cl minx d}[,

Then I &5 equal to:

=
caEyd

A
E_I."ﬂ

ru:'.'E

A

I the given sstable sltivibestor, the frequency of the sqese wave penerated is

31 4kH:z
1.5 kHz
324 Hz
35 Hz
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A point mass # s attached, through a massless mcompressible rod of length £, 1o a
fied pomt. The mass is allowed to have any motron consistent with the above. If § be

the instamtaneows angle of the rod with the vemical, which of the followmng is
necessarily tree? (Here k = 0 s an arbitrary constant)

& +Esing =0

422 4 Esinf = 0

-
ﬂ+;e 1]
B weesl _
B — —g Tsiné =0
B2 4 Esing = 0

Newtrons are caghared by "B to form ''B | which breaks into an alpha pasticles and
the 'Li mscleus. Thmmehmﬂwmlgyuflhe L:andlheﬂ'\uluz aof the reaction are
{{mm A I} ﬂB}-'lﬂ 01611 am; M ‘w)= 1008927 amu; M l.:}-'-":ll:ﬂ"'lmu

www.FirstRanker.com

M ('He= 4003879

1.01 MeV and 359
178 MeV and 2.70 Me

1.01 MeV and 2.79 Me¥
178 MeV amd 2.5% MeV

1.01 MeV and 2.79 MeV

An ultrafast laser produces a sequence of puls=s with a repsirion time of T. The pulse
15 a wavepacks! of energy F and a central wavelsngth of 4. The laser beam hiis a
muirror at an angle & to the noomal and 15 reflected. The averags force an the murar 15

2R eaa @
T

Frass
T

Koaa 2
eT

2 Feaa®
cT

The canomical partthon function for a system of N non inberacting partscles 15 given
bry ;: (kT where o sand & are constants. The internal energy of the svatem s
{Rarge N
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IMKT

2 NKT

ANET
GMNET

The acceleration of the system given in the figure | where k 13 the spring constant and
x 15 the displacement relative to the relaxed length of the spring, 15
all

@

[ m

A sysiem, in three dimensions, s described by the Lagrangian
i, S » k
[ = = (47 4 3 +z":|-l-.|i-s:ln{!]—.::+}_: 4 3 cos{E)

where k is constant. OF energy {E), linear momentum (f} and angular momentum { J),
which are conserved?

P alone
E. p, and J; alome.
£ T

¥ alone

For a sample hasmome oscallator of mass m and asgolar frequency w, if [n}
represents the n-th energy eigenstare, then the expectation value {n[5%|n} is eqoal to;

LT
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mhw (n+ 1,."2:]
rthos (21 4+ 1)
i}

mhw (n+ 1,."2:]

A feedback amplifier has an open loop gain of -100, If 4% of the output & fad back in
a degenemtive loop, the closed koop gain of the amgplifier would be-

+25
+33

-30
-0

Ia the first order X-thy {wavelength of 0.5 am) diffraction measorement of a crystal
baving a body-centergd cubee stroctare of larce constant .4 am, the diffracted beam
for the (111} plane will emesge at an angle

X250
40.5°

g1.0°
10.02°

— -
A particle of mass m moves 1o a screepsd coulomb potential grven a5 (r) = L

. where k and a are possiive constanis. The condition for the exprence of circular
arbats for this motson would be grven by

i L =1J2 _ _ap. i3
F -J;{t +ar) e

| 'lu'ze =arg2

'l =,||£|:1 +1'I|"|:|.:I e

5 k =12 - H
g '“l:[i — ) L WRss
i =§ifd 1
§ = S(1=ar) g emms

e
i =[Gt e
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In a field effect ransistor (FET), when the drain corrent changes from 1 ma 1o 19
mA with a change in gate-to-source voliage of 0.3 WV, the ransconductance is

30 AW
30 mAS
L6 AV
L6 mdSV

30 mASV

The seletian to the non-liness differential equation,
df

E +* {IFE =0
with boundary condibion Fily=1and ¢ a constant 15 given by,

OOF X

FIn&ax

mx
fax + 1)1

(ex + 1)°2

e 4 1077

The Hasnileonian for a particle of mass m in one dimension is given by

i F 5
M =_’;—:an'1" + Alx|

where w and 4 are real possinve constants. For 2 small vales of 4, the ground state
energy b e leading arder m A 1s

P

Fy =k + L:JL

T

iR | &

Eﬂ - '-L'hm-l-?'\.]n'ru
! ]
By =3 har+ 3 =

-
En = é Ko % I -

= - 1‘ MEu
Ey =2 his + A |—
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Three 32 ® 32 matncs A; are known to abey the commutatian rule
[4;. 4] = iy

The matrix A, has the following eigen vahaes:

2 (twiee mach), 1 (7 timies each) and 0014 times)

If A= 4;" 4+ A" + 43", How ofien does A7 have the eigenvalue {7

14 times
The mformation i incompleis
7 nuames
Mever
7 times
"-E -.'ﬁi 'l.'E
v3: Vaf8 F]
NE] \-'ﬁ Ve
V2 J8/m 43
'rl.i -.'ﬂ,."Tl: '."E
10"~ Hz
10" He
10° Hz
10* Hz
10* Hz
REE=2
= IRET.LDIN www.FirstRanker.com
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