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YRUARAL: (1) AsiiAl-AL 242l A Uell@sL Hoyol §.
(2) Ol o USALAL L URVAL B,

1L (A Glllasiidl [l 2ruiRAml 2Alddl 2d: [se 1500 UR 254 vl 7
1. (B) @Rt AHlselA dllelld gl il [detoyd s3L. 7
L

1. (A) [V2+KHu(r) + Z u(r) s, 24l siodlud 2 gl [deumd sl 7
1. (B) Brukauldis dzoalsred, Aol AvusiRRL A g ldul [eumd s3L 7
2. (A) g—i% +2x %xz + 2y = 0 AHIsRR1A ellaBiell-l azll Gaal. 7

2. (B) &loAu4 (Frobenius) Ucll olRlel A0l Gsal. ddl Hi2 YRl 2dold
(Recurrence relation) ANl o =+ m (U 2L 7

Yl

LW ot T-)y=0 {lsRRIA el Rldell B3al (T 2N ). 7
2. (B) sl (Wronskian) M 52 el dedl A4U6Hd $31. 7
3. (A) RARUHG(E dat dHoy AL dal Wiz L AeHeeAL Rigld diRdl. 7
3. (B) olell dlesHl (B wi2 alld- uHlsel Hadl. 7

YL
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3. (A) S damoeAl Rigla-dl Hesall Aredl SIS dat {2 ai-oy-L aufd- udlseL
dlRdl.

3. (B) uvRermeld i waldll auldl i s2ldl 3 sl ML (6), RAR 2 uRerely
Al |2 AHUA 8.

4. (A) UHIA sl (Identical Particles) ®Riddl calledl WAL et 2L
4. (B) UROLACELES HI2 UHA el 2USlorR AHISR0L vl 24 ddl Bal 21 Hell
Aol
2L
4. (A) slie2H sl 2l yduRel [gausl aeldl

4. (B) URIA2dReR uvendl 2 sl s ol oy W HZ Pz =[z P 8.

5. SRl AU UaAlAL BiR AL : (635 UHALOLIRL 6.
(1) URAGY AHL HI2 FBEA RS (hy, hy, hy) 2AAE, 1, dril Yt vl
(2) Prolate spheroidal coordinates, u, v It ol %QL\L &l
(3) [l s [Ase U501 HIE2 UL (Gl 24 21s18L [6ig a3

@) [ sud [sa wlsul Wiz [Rufid 2sisl (Ol 2 A 2isisl [Og
LUAL R S

(5) RURSRAW [¢¥, e™] =

(6) RSl W [sin 2x, cos 2x] =

(7) SRS A AASIAARS $2652 AR $3U.

(8)  EEARIAMAU 21 RELUAIHU (theonomous) 2852 AUvALRIA SR

(9)  ovscell (Inertial) | Y el (non-inertial) UEHZH AUVURIA SR
(10) ¥z WlaARFAE G(c, &)l vl 2l

(11) ARl Rigld evil.

(12)  Sloy=4Radl A (Gl Byl v R S3L.
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Instructions : (1) Symbols have their usual meaning.

(2)  All questions carry equal marks.

1. (A) Write a short note on partial differential equations occurring in different branches
of Physics. 7
1.  (B) Separate Laplace equation in spherical polar coordinates. 7
OR

1. (A) Separate the [V? + KZ] u(?) + Z u(?) equation completely in Cartesian

coordinates. 7
1.  (B) Separate three dimensional wave equation completely in cylindrical coordinates. 7
Py, dy

2. (A) Solve the differential equation + 2x o 2y =0 by method of power series. 7

de

2. (B) Solve the Bessel’s equation by the method of Frobenius. Obtain recurrence

relation for it and discuss oo = +m case. 7
OR
@y . |
2. (A) Solve the differential equation e + (T — x°) y = 0 by method of power series. (T
is constant) 7
2. (B) State and prove Wronskian theorem. 7
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3. (A
3. (B
3. (A

3. (B

Derive D’alembert’s principle for static equilibrium and dynamical system. 7

Obtain the equation of motion in the case of a spherical pendulum. 7
OR

Derive Lagrange’s equation of motion for holonomic conservative system using

D’alembert principle. 7

Explain rotating coordinate systems and show that the angular momentum (®) is

the same in fixed and the rotating systems. 7
4. (A) Discuss the important properties of systems consisting of identical particles. 7
4.  (B) Write the time independent Schrodinger equation for simple harmonic oscillator
and obtain its energy eigen values. 7
OR
4. (A) Explain in detail the fourth postulate of quantum mechanics. 7
4.  (B) Explain parity operator and show that for all ‘¥, P|£ = |£ P 7
5.  Attempt any seven questions : (Each question carries two marks) 14
(1) Write scale factors (hy, hy, h;) and &, 1, ¢ formula for parabolic coordinates.

)
3)
Q)

6))
(6)
(7)
®)
€))

Write u, v, and ¢ formula for prolate spheroidal coordinates.

Define ordinary and singular point for second order differential equation.

Define regular singular and irregular singular point for second order differential
equation.

Find W [e¥, €] =
Find W [sin 2x, cos 2x] =

Define holonomic and non-holonomic constraints.
Define scleronomous and rheonomous constraints.

Define inertial and non-inertial frame of reference.

(10) Define Hermite polynomial G(c, &).

(11) State the uncertainty principle.

(12) Define degeneracy and zero point energy.
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