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B.Sc. Sem.-VI
CC-307 : Physics
(Mathematical Physics, Classical Mechanics and Quantum Mechanics)

Time : 3 Hours] [Max. Marks : 70
YAl (1) oieL % Uil 8L AL €.
Instructions : All questions carry equal marks.

(2)  AsuAl dHAL wAldd 4L €9,

Symbols have their usual meanings.

N\ d N\ \ " —_2 . T
Lo () %vyals A el dlosaldl 5 W Ive), Tl = S:; : 7

—2sin TV . .
Show that W [Jv(x), J_V(x)] =T if ‘v’ is not an/integer.

212a/0R
v=nvyels Hie AllHd 2 3 :

For v = n an integer, show that :
2v
M I, +J, =7 )6

@ I, 07, 409= 20,0
(o) ABA RUAF T (x) = % f cos (m# — x sin 8)d0 7
0

n

1
Prove that J_(x) = o f cos (m6 — x sin 6)do
0
AYWOR

caldl % :
Show that :

(1) xPx)-IP=P,_,(x)
2) xP,_,(0)+IP,_,(x)=P,(x)
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2. () 203l AHndl dtdld AULlAL 2RA5A 913 adull ©9. dH saldl. 7
Explain geodesic. Show that the geodesic of spherical surface are great circles.
2UA/OR
Agdy AHAAL s193L aglal. 21 slugl 3dl Ad Giend o d AlARdR Aol

Describe shortest time problem. How this problem can be solved ? Explain in
detail.

() dlwail>ts #vuHRll (electromechanical analogies) U413 LCR el wRye -
LCR AHidR ulRua 2 dld-yt Hodl. 7

Obtain Lagrangian for series LCR and parallel LCR electric circuit on the basis
of electro-mechanical analogies.

AYAW/OR

I Bl 4R1ddl dlal olas (smooth sphere) U2 23ccisvaidl 22 A m
gAML 4Rl 581 AUfd 52 9. ARl ARl owiisl Heeddl olesHl
AULEL Ul 581 Hietl “flies of " vl el (Auidld, ardeitaniall).

A particle of mass m is moving under the action of<gravity on the surface of
smooth sphere of radius /. Apply Lagrangian method of undetermined multiplier
to find out the angle at which the particle “flies out” of the surface. (neglect
surface friction)

3. () eldglrt 219, Ml Bleiadl sidlo Alsael dvild MU0 Yl Hogdl Wi
Brosuradl uslsael Gl 7

Write radial schrodinger’s equation for hydrogen atom. Solve radial equation for
getting eigen values.

A12a/OR
Aulesudl elas (Isotropic Oscillator) 2 [Bieuladl dzor AHlszel quil. 2
AHlsel Gualoy s34 AMfesadl elds M2 2™ HA A ARl [A8y
Hoal.
Write the radial schrodinger equation for isotropic oscillator and solve this
equationto derive the eigen values and eigen functions of isotropic oscillator.

() BruRaBls Ralamid v rvdiad 521 24 gl 2ideld ¢dL (Interior
region)i BPloladl gildlr aHlseil Gia Hadl. 7

Define three dimensional square well potential and obtain the solution of radial
schrodinger equation in its interior region.

A1%a/OR
AL YorSla &l [aoeuld sel Hiedl aldasiue A 2o [l 2l
52U
Discuss the energy spectrum and eigen functions for a charged particle in a
uniform magnetic field.
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4.

() (1) el Alza (State Vector) [M3UBL AHAAL 7

(61)

Explain the representation of State Vectors.

(2) olasly 24l (dynamical variables), 28ls AR5 (Matrix  Operators)-il
2A3UHL [H3uel Axodl 4 saldl ¥

Discuss the representation of a dynamical variables as Matrix operator and
show that

(05 =[Fly (P)p
A€YA/OR
ALl [M3uLL (schrodinger representation)-ll A4l 52U 24 oidldl ¥
Explain the schrodinger representation and show that

<xI/P\I‘P>=—iEM
ox

igj ﬁx/ h

QoL 2uld idR USld 2559 3uidRel | saldl 5 lx>lse | x> 7

g ﬁx/

i h . B . .
Show that [x>'=¢ ' | x > for unitary transformation induced by translation

of co-ordinate system.
22a/0R
Q Al wHeel udld 235 3uideL U uldd 2l 52U oldldl ¥

Discuss in detail the unitary transformation induced by rotation of co-ordinate
system. Show that

. Z]=i%,

S5HL el vl 14

Answer in short :

(1

(2)
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YHiA (494 (Neumann function) @Vil.
Write/Neumann function.
&-5¢ [493 (Hankel Function)

Write Hankel functions
. 1

(i) H, (0

.. 2)

(i) H, (x)

3 P.T.O.



3)

(4)

(5)

(6)

(7)

(®)

)

olAd [Q99 Hie deidesla el (Orthogonality relation) @il

Write orthogonality relation for Bessel’s function.
Al [asad adlse quil.

Write Legendre differential equation.

[du12 195190 (configuration space) VAU 531,
Define configuaration space.

SR -ALAUL |, AHL520L il

Write Euler-Lagrange’s equation.

gliceHl Rgid quil.

State Hamilton’s principle.

&l3lauls (Hodograph) Adlvdllid 521.

Define Hodograph.

vl (484 (state vector) AU $.

Define state vector.

(10) [saete a9 (Hilbert Space) dlvALlUd _s31.

Define Hilbert Space.

(11) % 2 P a2l sdled Ad dvild

. iy A
Write quantum condition between x and p

(12) 9 2l=uslMt (Gauge Transformation) 2@ 9l ?

(13) ouvlly gelly 44l (Spherical Polar co-ordinates) il UR6lU[4s (Parabolic) WM

What is Gauge Transformation ?

qRHl Aeid-Auil.

Write relation between Spherical Polar Co-ordinates and Parabolic Co-ordinates.

(14) oflab &l uEgmi U2l e a1 9 5 Al ?
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Does parity is conserved in the process of beta decay ?






