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1. (a) AHY U 2UURA A= wdlsel

DI \ ;
h—w(art—) —5= V2y(T, t) + V(O)y (T, t) 20Ud €. 24 dls2ei vtasiel
Vil AHU ALHIHL €92 ULl 8
YA
(a) Seeleey wlsRel [V2 + K2u(T) =0, A URletidls (uradd) i yglaHi 92
w3l
(b) arai aHlswL V2u(t) =0, 4 A0usiFla A uglaui 92 uisl. 6
YA

(b)  2ud AH5WL [V2 + K2 u(T) + zu(T) = 0, 1 518414 A uglani 92 uisl.

2. (a) z»wla QHlsReL B5a Hadl.

d’y

iche 2x—X+2my 0, w4l m = yauls. 8

SR
(a) @Qrﬂ%{ 20l uglarl Gualol s34 2uda yHlswL

e CY & (@ mdy =0, sl 2 A G Sl

(b) 2ud [asa wHlsze, 6
2
X j—x;i + (1 —x) %XX +ny =0, (w4l nyals ©) we uRRBd (finite) AloyaR
Ui Hodl dal RoyetldlHAl usiz sl 2.

a1
(b) e wdlsel x2 d—xg + x%xz + 2%y =0, 4l A5 Gha J ) B. Slatr
(Wronskian) «{l Wglat-tl Gualol 304 d-tl ofloat 2adst Gya Haal.

3. (a) AHAAl :
(1) Slelidfls 2 Al-eldltidls 5282
(2) AU 2 FlelUHA sed-e. 8
L]
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(a)

(b)

(b)

4. (a)

(a)

(b)

(b)

Al (spherical) dlds »ed g ? dldly clas Ml dUlad aHls2eL i 54
Glosl Mled, u¥lszel dadl.

g 3clell ALSHIALAL 2R (tensor) AHALAL.
YA
26 ueld-l ol Gl e uHlszelL dadl.

w5 wWRHRNS AW vUAd elds W2 US4 Y AW Quil. 2
AMLs01L G5 HadlA dstl 2501 (841 A 241501 Yl Haal.
DLl

A u, (p) 2l u (p) A0 udd elasdl Arladns 2usa [@dal ¢, dl
ABA 52U 5 (u (p)u (P) =3, .
U3l 5125 (a9l &s-ia a@vil.

a0
adid at el Al wie ds vluzed R s1sl) 52 €9, d Aol

5. &5l wdlel 2l

(1)
2

3)
4
(&)

(6)
(7
®)
®)
(10)
(11)

(12)
(13)

(14)
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A Al p(T, 1) Ao A1y M2 [35ym-d wls2el avil.

¥ By WA [RgdeR dddl p(r) ¢l d [Big wAl [ed Raliwd w2
Uil A58l quil.

x [eaudl ¢’ dotell uAREL sl doL M1 dol AlswlL evil.

¥ = e¥ Y, = el Ql'-%{l%t"li HA Wy, yl=_

el sxu 3vfla [asa wellsznn e S=Eflota wellsral of Yl o) 2 o,
a2l dslad youls Aval i, dl [sa adlswinL o adal G5l 2L Usi-L
g, y(=__ Aly =

fecla sy 2vl [asa wlsael e Royaz uld-edl vl sl

x=0% [Asa adlseL y" + 2xy' + 2y = 0 Hies, uig-2 .

26 ueld-l alld Hie 3R (Euler) -l WHd [Qald @vil.

el (virtual) =0UdR 21ed g ?

ARl (virtual) s1AL RBlgid @il

Brosiadl Ralamiui ald s2dl 581 Hie a9t A5 (radial wave equation)
Avil.

aelly A vglaml L2 Al s1es ealal.
slad elasdl RadRaldxl u (p) A 3udl AREUED) sRRs a 4 2usoud
([q8y 0, =

1
Y,, = (lg—n)z (3 cos? 0 — 1)l 20elld 2Ll (sl) elzl.

14



Seat No. :

NB-101

December-2015
B.Sc., Sem.-V

Core Course-301 : Physics

Time : 3 Hours] [Max. Marks : 70
1. (a) The time dependent Schrodinger equation is given by 8
2 2
Cy(@y  m o, IR
ih ot ——2mV1u(r,t)+V(r)\u(r,t)
Separate it into space and time parts.
OR
(a) Separate the Helmholtz equation [V + k2]Ju(T) = 0 into parabolic coordinates.
(b) Separate the Laplace equation Vzu(?) = 0 in to cylindrical coordinates. 6
OR

(b) Separate the equation [V2 + k2Ju(T) + zu(T) = 0 into cartesian coordinates.

d d
2. (a) Solve the differential equation d_xg - 2x(_ixz + 2my = 0, where m = integer. 8
OR

dy d
(a) Solve the differential equation x? d_xg + xaxX + (x> —m?)y =0, to get two linearly

independent solutions using the Frobenius series method.

(b) Find the finite singular point of the differential equation, 6
d? d
X d_xg + (1 —x) EXX + ny = 0, (where n is integer) and determine the nature of

singularity.
OR
(b) One solution of the differential equation x> &y x(iX 2y =0 i '
quation x 02 g Ty = 0 is J,(x). Obtain
the second independent solution using method of Wronskian.

3. (a) Explain:
(1) Holonomic and Non-Holonomic constraints,and
(2) Scleronomous and Rheonomous constraints 8
OR
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(a) What is spherical pendulum ? Obtain the equation of motion and total energy
for a spherical pendulum.

(b) Explain the moment of inertia tensor.
OR
(b) Obtain an expression for the kinetic energy of a rigid body.

4. (a) Write the eigen value equation for one dimensional simple harmonic oscillator.
Hence solve it to obtain its eigen functions and eigen values.

OR
(a) Ifu (p) and u (p) are normalized eigen states of simple harmonic oscillator,
then prove that (u_(p),u (p)) =0 .

(b) Write note on parity operator.
OR
(b) Explain, why a and a* are called ladder operators.

5. Answer in short :

(1) Write the diffusion equation for a gas having gas density p(?, t).

(2) Write Poisson equation satisfied by the electrostatic potential at a point where
the electric charge density is p(?).

(3) Write the wave equation for a wave proceeding along x-direction with velocity

[P

Cc.

(4) The value of Wronskian of y, = e*, and y, = e™, is W[y,, y,] =

(5) If the two roots o, and «, of indicial equation differ by an integer, then the
second order linear differential equation has two linearly independent solutions
of the form y,(x) = , and y,(x) =

(6) Define singular point of second order linear differential equation.

(7) x=0isthe point of the differential equation y" + 2xy' + 2y = 0.

(8) Write the statement of Euler’s theorem for the motion of a rigid body.

(9) What do you mean by virtual displacement ?

(10) State the principle of virtual work.

(11) Write the radial wave equation for a particle moving in central potential.

(12) Write the operator for L? in spherical polar coordinates.

(13) The eigen-state % of ladder operator a, in terms of stationary states u (p) of

harmonic oscillator is
1

- Sp 2
(14) Draw the polar diagram of Y, = (1 675) (Bcos”B-1).
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