Seat No. :

AB-113
April-2016
B.Sc., Sem.-VI
CC-307 : Physics
(Mathematical Physics, Classical Mechanics & Quantum Mechanics)

Time : 3 Hours] [Max. Marks : 70

AU : (1) ol UslAL OLRL AHIA €.
(2) RAsull dM-AL UAldd 224 ©.

LA () abid s 5010 :\/%cos X. 7
2

N\ d
(i) AUetd 520 5 I ("3,00) =X, (x)

L]
2N, (X)

X

(i) AU 2 5 N (%) = N ,1(¥) = 2N (X)

(B) dlz ciguclyil AL doidesly dois Adid 9. d¥ etdldl. 7
-

2
JPm(x) P,(x) dx = on+ 1 S

+l

() wld A 5 N () + N, (%) =

DLl

(i) oue [a8u-l Gualal s34 ealdl &
J.(X) = (1" J (%) w4l n=yauls He

(i) euldl 3 xP (x)—P;_; (X) =nP,(X)

2. (A) 2231 A3l 2y qudl-l uiddla d3adol 9. du saldl. 7
2
slecldl Rigid 9 9 2 s Audanl ol [Bgril a2l 2idaz Al e 9. ax
ERICI
(B) & =2A3drll Gualdl 31 Sz -aidu-tL Ul wlsel dadl, 7
22

ofaslle uaR e AN UaAds slasHl dA Hiedl sHleeidluq daal.

AB-113 1 P.T.O.



(B)

(B)

Aulesadl elas 2ed 9o 2 Brwuadl wflseiddl Gualol 531 aulesasl elas-l
slASIHL G5 Qs

224
wAH[E5H] elas vied g 2 xunlesuHl elds He uAHA $d Braiadl do
[ady Haal.
AU Yo Sld &l [Qgdeuled se Hiedl wld aglue 24 2o [adui-l
SENRETIR

2
eldgly ung) Hie Baadl gilienz aHlszel avil, Glod »udol Yel daqdl
Hie Braadl adls2el G dadl.

vaRell [q9al M (Baoe aste v Al s (35 AdddAl Gualdl s34
A ASI1R 5L 200 ALkl He do9gl wHY AUBA 52

L)
Al sla Al 2RLs AsIRSIAL @3 UHL [H3 Ul Al 244 saldl &

(X)A = [F]A (\V)A-

WFsad 5126 wrodl ealdl 3 WFsAL S50 AR 1 Sl 8. A = >aP,
Aoie Haal.

22l
A5 HosH UR 257l Quil.

5. 25Hi wdlel il

(1)

(2)
(3)

(4)

(5)
(6)
(7)
(8)
9)
(10)
(11)
(12)
(13)
(14)

AB-113

olue [a8y J (x) qvil.
ol [Abug uxs [Q8a duil.
Al Ul Py(x) 4 Yt avil.
ol [qda J 3(x) 4 yeu avil.
2
0 UHA [QHLL AUl
[aoaorsla aal ol s2dl [agaeuld seud dafleei-llaq avil.
L-C-R AMidR WRu2 Hle @Al dvil.
53 AdAsle ved g ?

s19glyt W Aysl dal [Qeud ye yy ) = ?
waH[E5HH] elasl 4Rl el Glod 4 Hed duil.
Br-uRHiel Radluiq gud @vailid s

[2x, 2yl = ?
INIE ?

<y/p>* = ?

14



Seat No. :

AB-113

April-2016
B.Sc., Sem.-VI
CC-307 : Physics

(Mathematical Physics, Classical Mechanics & Quantum Mechanics)

Time : 3 Hours] [Max. Marks : 70

Instructions : (1) All questions carry equal marks.

1. (A

(B)

2. (A

(B)
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(2) Symbols used have their usual meaning.

. 2
()  ProvethatJ 1(x) = \/: COS X. 7
5 19,8

(i)  Prove that (;j—x (x"J (X)) = x" 1 (X)

OR
. 2VN, (X
(i)  Provethat N, ,(x) +N_,;(X) =% V)
(i)  Provethat N, ,(x) — N, ,(x) = 2N’ (X)

Prove that Legendre Polynomial satisfies the following orthogonality condition 7
-

2
JPm(x) Pp(X) dx =577 8

+l

OR
()  Using the Bessel’s function show that
Jo(=%) = (=1)" J.(x) where n is integer.
(i)  Show that xP}(x) - P, ; (X) = nP_(x)

Explain Geodesis. Show that Geodesis of a spherical surface are great circles. 7
OR

What is Hamilton’s principle ? Show that the shortest distance between two point

in plane is a straight line.

Using o notation, obtain Euler-Lagrange’s equation of motion. 7
OR

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

support.
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3. (A)

(B)

4. (A

(B)

What is isotropic oscillator ? Using radial equation, solve the problem of isotropic
oscillator.

OR
What is anisotropic oscillator ? Obtain normalized radial wave function for
anisotropic oscillator.

Discuss the energy spectrum and eigen functions for a charged particle in a
uniform magnetic field.

OR
Write the radial Schrodinger equation for H-atom. Solve radial equation to obtain
energy eigen values.

Discuss the Hilbert space of state vector. Prove the orthogonality theorem for
eigen vector of a self adjoint operator using Dirac notation.

OR
Discuss the representation of a dynamical variables in matrix operator and show

that (X) o = [F1a(W)a-
Explain the projection operator. Show that the sum of all projection operator is 1.

AN A
Obtain the relation. A = ZaPa

OR
Write short note on Time Reversal.

5. Answer in short :
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Write down Bessel’s function J,(X).

Write down the generating function of Bessel’s functions.
Write down value of Py(x) for Legendre polynomial.
Write down value of J_1(x) for Bessel’s function.
2
State Euler Theorem.
Write down Hamiltonian for a charge particle moving in an electromagnetic
field.
Write down Lagrangian for L-C-R parallel circuit.
What is phase space ?

Write down complete wave function of H atom ,,, = ?

Ground state energy of anisotropic oscillator is
Define square well potential three dimension

[T, Y] = ?
AN =__ 2
<ylp>* = ?



