Seat No. :

MM-119

March-2019
B.Sc., Sem.-VI
307 : Physics

(Mathematical Physics, Classical Mechanics & Quantum Mechanics)

Time : 2:30 Hours] [Max. Marks : 70

YAdl: (1) ol o UL ovellod AL
(2) st 2] uAEd uellést Yol ©.

1. (A) AR usALevil:

9 f Q) N [aN _ 2 .
(1) vyels A SR Al edls W [J (x), T (x)] = $ ,

-~

(2)  olue [l AL det 9851 (Orthogonality) AUotel AN

-~

A AUlidsi: 7

p P ~
Jv(ocvmg) Jv(ocvng) pdp =0, m #n A

O%m

a
p P a2
0

YL
(1) WlHAsUS:

1) xJ =nlJ -xJ .,

'

(i1) xJ =xJ, | -nl

¢~ 2
(2) BB +] =T+,

MM-119 1 P.T.O.



(B) gsHLovellol AL : (il sluel UR)
(1) T (x) uovs [Qaa el
(2)  f(x) =x3 L eloves oigualHi gl
(3)  clovesd [Asa udlsreL @l
(4) 4 (A v s2L
(5) ol [Asa uHlsL avil.

(6)  clloyes oiguel P, (x) 4 Hed @il

2. (A) AR usAL v
(1) 8 U3 Al GudL 5314 2R - eliUlror L A dAL UHsR0L HOdL

2)  [AEaaiBs AUHEIA 2R L-C-R 26l Wkt 244 L-C-R UHIAR YRy

HI2AL AU UA HOEl.
UL
(1) 2Aisils uHal. dUEl AL AR 213 Aol & dH sl

2)  alallel AR AL UL 2UAS EletsHL dt Wizl SRIe2lHkA Hadl.

(B) gsHLovallod 2AML : (eHidl SISl UAR)
(1) SRl Rigid @l
(2) MR AS2L DA &, !

(3) s URHIBLS ARG AL EletsAL UARAUL HRIAL 3L Hed @vl.

=~ N ~ dH
(4) oL AR YR AR A Sl ol i

(5)  AUSER-ARIWAUA AHlsEL vl

(6) g clles 2Hea 8| ?

MM-119 2



3. (A) AR usAL el

(B)

4. (A

MM-119

() BuRHlSs GRRAGHIA AL A6 GRIHLALSLyR AHISRELAL B5e 2k 7
2) p %; +[2(e + 1) - p] % +[t—(+ D] L (p) = 0 [Asa u+lszweil 3 &1
SLEFLY A URHLRL HIZ UAHLIAS A Bloridd] dRat [Au Hodl. 7
YRAeAL : f eP - pptl [Llé’l (p))?dp = = _(g _+ ;)) ] O
0
2l
(1) Boruadl u+HlsreA Gyl szl dHEsHl elasHl sisiHlL Bsa 2kl
(2)  UHIA Yoisl el [gaeuRd 56l HzAL Glod aulue 21 241 [l
2] 531
25HLavello AL 2 (iR SLEURL =1L 3
(1) Sldglor- uzHIEL e selolld RRAGHIA Hedt @vll.
(2)  UROLAUACS Elets| sell2 ¥ AUnUA Hoed 8§ ¢
(3) gl AMA vieRua 2ea g ¢
(4) Rl R Gy uRHIRLIAL Sasi-L Glad .
(5)  lFglor MRHLELA, el dRaL [ABd vy, =
A=Al WAL @l :
(1) [Reoid 2asial R 25-iu vl 7
2)  vlld A, Glod A 2L BlorR (el uul 53U 7
2l
3 P.T.O.



(B)

MM-119

(1) x, y 24 z et el qaH aHoL UE HRAL vRer T, z, 21 T Al

el

0 0 0 0 0 i 0 -i 0
£,=[0 0 —<i|x=/0 0 0|x=i 0 0|%ndL
0 i 0 i 00 0 0 0

2) () EWAs HOG SR4RUA U0t [x, Px] = ih DA Bl55A 3UIARRIML GigELdl
2.

1-1A
1+iA

N N N N N ™~ N . N
(i) %A 518 2 A 518 Sl dl sl s 355 (unitary) .

2sHLavellot AL : (iR S1EUL =1L
(1) (AB)'=

(2) (A=

(3) el SRS AR SR

(4)  UHARaRia 2ea g !

(5)  ULHI2 A Rl SRS AL v A2l



Seat No. :

MM-119

March-2019
B.Sc., Sem.-VI
307 : Physics

(Mathematical Physics, Classical Mechanics & Quantum Mechanics)

Time : 2:30 Hours]

Instructions :

(1) Attempt all questions.

(2) Symbols used have their usual meaning.

1. (A) Write the following questions :

(1)

2)

(1)

2)
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Show that W [J (x), J_ (x)] = % if v is not an integer.

Prove that Bessel function satisfy the following orthogonality relation.

p p
Jv(%m;) Jv(avng) pdp =0, m # n and
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OR
Prove that :
1) xJ =nlJ -xJ .,
(i) xJ =xJ, _,-nl

n

2
Show that J, . s+, s="(+4)J,

5
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(B) Answer in short (any four out of six) :

(1)  Write down the generating function for J  (x)

(2) Express f(x) = x> in term of Legendre polynomials.
(3) Write down Legendre differential equation.

(4) Define Neumann function.

(5) Write down the Bessel’s differential equation.

(6) Write down value of P, (x) for Legendre polynomial.

2. (A) Write the following questions :
(1) Using d notation, obtain Euler — Lagrange’s question of motion.

(2) Obtain Lagrangian for series L-C-R and parallel L-C-R electric circuit on

the basis of electro-mechanical analogies .
OR

(1) Explain geodesic. Show that the geodesic of spherical surface are great

circles.

(2) Obtain Hamilton’s of system for a simple harmonic pendulum with moving

support.

(B) Answer in short (any four out of six) :
(1) State Hamiltonian principle.
(2) What is phase space ?

(3) Write down the value slope at the phase path in one dimension harmonic

oscillator.
. ) dH
(4) If L is not depend on time then T

(5) Write Euler — Lagrange’s equation.
(6) What is simple pendulum ?
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3. (A)

(B)

4. (A
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Write the following questions :

(1) Find the solution of Schrodinger equation inside of a three dimensional

square well potential. 7
(2) Starting with the differential equations : 7
d’L dL

pd_szr[2(e+1)—p]d_p+[f—(1+1)]L(p)=0

Obtain the normalized radial wave function for H-atom.

o0

2qg-p+ 1) (93
Hint : J eP - ppl [LZ (P)]dez( . (gjp))!( :

0

OR
(1) Using radial equation solve the problem of isotropic oscillator.

(2) Discuss the energy spectrum and Eigen function for a charged particle in a

uniform magnetic field.

Answer in short (any three out of five) : 3
(1)  Write down value of Coulomb potential in H-atom.

(2) What is importance of harmonic oscillators in quantum physics ?

(3) What is spherically symmetric potential ?

(4) The energy of 5" state of electron in H-atom is Ry.

(5)  Write down complete wave function of H-atom v, =

Write the following questions :
(1)  Write short note on Hilbert space. 7

(2) Explain a linear momentum, energy and position of the Schrodinger

representation. 7

OR
7 P.T.O.



(B)

MM-119

(1

)

Obtain the generator X, Zy and X, for infinitesimal rotation of a vector

about x, y and z axis respectively.

0 0 0 0 0 i 0 - 0
£,=[0 0 < |x=[0 0 0|g=/i 0 0
0 i 0 < 0 0 0 0 0

(i)  Show that the fundamental commutation relation [x, Px] = ih remain

unchanged under unitary transformation.

A 1-1A
(i1)) If A is any Hermitian operator show that 1+ 1 A is unitary.

Answer in short : (any three out of five)

(1
)
3)
4
)

(AB)" =

(A")"=

Define Hermitian operator.
What is time reversal ?

Why is time reversal operator not linear ?




