Seat No. :
October-2025
B.Sc., Sem.-VI
307 : Physics
Time : 2:30 Hours] [Max. Marks : 70
PRUARA: (1) Rl olloy-L 2is WAL sl .
(2)  UsUAl dHAL MG 242 wRId 8.
1. (A) sHige WeARRIe 2wl 7
2l
Gt 530 29 o
1. (A UG sA JS_I(x)vLJSH(x)—T,WLS—n%llS. 7
I (B) OlU& 5L UL s3I il S T (x) = (~1)™_(x), 2l n 245 Ylls ©. 7
YAl
1. (B) Slris ezl [Qa 24 aumL [de qondl. 7
2. (A) 5 Usadl BualdL 31 2AUTER @ldlor aud ulsreL WAL 7
L
2. (A) LS AHAGHL oL [GlgRAl AR AYrAdH AR JRUL S, 7
2. (B) Hell 2 UHIAR L-C-R uRM HI2 ey Hondl. 7
Al
2. (B) ailoy-Al uHlsRuAL Guaidl 531 gl dlld A+l diRdL 7

3. (A) BuRSs 29z G2 (FRRaAL 2ERAL AL AR qHlseAL Bsa dndl. 7
Yl

3. (A) Bkl u-Beadl elas He, olddl s E, = (n + %j ho . 7

OB-108 1 P.T.O.



3. (B)

3. (B)

4. (A

4. (A

4. (B

4. (B)

Br-uRraulbls 2R W2 (RRieAl GsRAL MR non-localized ARl (E > 0)-l
TNEDR

1Yl
ALy USRI HEEL H-atom HI2 Gorl AL Hed HAWL.

Rl (Al vl 2L A dRaL [@B 2 2ARIGl@2]l 2RdL (accessibility
conditions) &Vil.

UL
iUl UEA HEL [Re0ié U AHavAL.
i Y&H B5LHS Q‘ﬂcR (infinitesimal unitary transformation) A 2R A 2R
B A1 4300l
UL

UG KL<y, |y, > =<y, |y, >.

5. gsHlovelol AL : (516Ul UId)

(1

)
3)
4
)
(6)
(7
®)
9

ol 55204 T ()l B @vil.
2

(Goves otguel Py(x)-l (Bdt cull.

(Qov s [Asa AxlsreL el

Q\{?Q"J{Bﬂ o R|| (configuration space) AHonel.
AR oy AsREL UL

SRelAaA Rgld evil.

UH-[esul Slas 22a g 1

GLEfQLoY A URHLEL HI2 S0t LR (Rl Hed el

oLl UM YRR el

(10) U 2AUR2R-AL AL vl

(11) B-uRHwells un-[gaHl €las Wi zero point Gov ALl

(12) AL et BUSLarR dRaL UHIsRRLANAL

OB-108

14



Seat No. :

OB-108

October-2025
B.Sc., Sem.-VI
CC-307 : Physics

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

Instructions : (1) Figures to the right indicate marks of the questions.
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(2) Symbols have their usual meanings.

Explain Hermite polynomials. 7
OR

Prove Jg_ (x) + g, ()= ﬁ for 3 =n, an integer. 7
x

Using the Bessel’s function, show that J_(x) = (—=1)"J (x), where n is an integer. 7

OR
Explain Dirac delta function and gamma function. 7
Using & notation, derive Euler Lagrange’s equation of motion. 7
OR

Show that the shortest distance between two points in a plane is a straight line. 7

Obtain Lagrangian for series and parallel L-C-R circuit. 7
OR

Derive Newton’s equation of motion using Lagrangian equation. 7

Find the solution of Schrodinger equation inside of a three-dimensional square well

potential. 7
OR

. : : : : 3
For three dimensional isotropic oscillator, show that E_ = (n + Ej ho. 7
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3. (B) Discuss non-localized state (E > 0) in the outer region of the three dimensional
square well potential.

OR

3. (B) Using Schrodinger equation, obtain energy Eigen value for H-atom.

4.  (A) Define wave function and write the accessibility conditions for wave function.
OR
4. (A) Explain Hilbert Space of State vector.

4.  (B) Explain infinitesimal unitary transformation with two operators A and B.
OR
4. (B) Prove the relation <y |y, >* =<y, [y, >

5. Answer in short : (Any seven)

(1) Write down the value of Bessel’s function J; (x).
2

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

(3) Write down Legendre differential equation.

(4) Explain configuration space.

(5) Write down Euler Lagrangian equation.

(6) State Hamiltonian Principle.

(7) What is Isotropic oscillator ?

(8) Write down value of Coulomb potential for H-atom.

(9) Write Bohr’s first postulate.

(10) Define linear operator.

(11) Give zero point energy for three dimensional harmonic oscillator.

(12) Write time independent Schrodinger wave equation.
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