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L. % Teadh qif Sfed 1x5=5
Choose the correct answer :
(a) fane @G “REEAR RN I ofe

2AfSDT FCI?
Which of the following phenomena
establishes the particle nature of light?

(i) ST
Interference
(i) T G
Compton effect
(i) SHREH
Diffraction
(iv) IfoTe
Reflection
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(2)

(b) T I GBR CFFe FES @ 7 ?

Which of the following is true in case of
an electron beam?

(i) eI IR SRS PR (A AT
S S

Wavelength of electron beam falls in
the range of that of visible light

(ii) ST T
Wavelength is fixed

(ii)) Rpe ca einst SR SRR ~If{ada FR7
i3

Wavelength can be changed by
applying electric field

(iv) 3 AT CFq© SR WP

Wavelength is irrelevant in case of
electron beam

(c) TAcare @ e St 2

Which one of the following is energy
operator?

(i) iRV
(i) —ihV
LR
) 1h—
(ii) i o

Bl 1
(iv) —ih—
L
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(3)

(@) What is the value of VxT where

(e)

(7 = xi +yj+zk)?
(i) 3i

-

(i) 3r

ol

(1ti)

=l

()

e @I STTg eI ?
Which one of the following is a

homogeneous equation?

2
() LY oW, y=e*

(Tum Ouer)



L&D (5)

2. (@) IR GORER e v @ R m == 3. (o) R Seane Sk | 1 CaRE SeEh

oS e Boim? pen @ T 2 [1, ] T [y P P, T

h X, y ORER TS P p, G ST
AEAt> %, T At="%, Ax 2 oW x TR | 1+1+2+2=6

n - .
Sfepoae | 2 Define linear ~operator. ~What li

commutator of two linear operators:
The energy of a particle of mass m Determine [x, py] and [% Px) where x, y
moving along a straight line with velocity are position coordinates and p, is
vis E =%mv2. Show that AE At 2_5_1_, x component of linear momentum.
T

(b) L wdq aeeifre s GBre SIE AT <o

Ax
where At=—!-)—, Ax being the position

uncertainty. ) 3'c W gq Cac] CIEEIST| 2?7
ﬂzmﬁmqﬁiiﬁwq 6+2+1=9
(b) CefSta-omiaq =Ry 3 =40 | 6 Find the energy and wave functions of

an electron confined in an

experi one-dimensional box of size L. Hmjv does
i the confinement change the behaviour of
ctron? What do you think the

D i i i
escribe the Davisson-Germer

HIHHY a free ele : i
e T @Bl oers FRIT AMI 9IS root cause for this change:
() 357 9o Fem s W (1) e B % () cﬁamﬁmt@%,%wwmﬁﬁg
oy e R 27 =g o 3+3=6 Stega 1 | CIICH! AR SIS gﬁwﬂi
: 4 2P
For viewing an object with 5A in size e WS T o T o
. ' ’ ol v I T
What is the () minimum energy of photon . oo and volume integral
and (ij) minimum ener of electron that Define line, surface 2
. e G AR of a vector field. Which theorem relates
. volume integral to surface integral?
: i this theorem with
g el Briefly explain

( Continued ) diagram.
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(6) (7))
P P) . 3X3=9
(b) 213 @ [[7-AdS =3V, T® V 2’7 S 43 S. e waee SRieaerTgz ST 90

S . ) , :
R I RS W T ASeRes SR Solve the following differential equations
WQIW aiai:ﬁ | 2 (I} %+3y=8, y{0)=2
Prove that | 7 -AdS =3V, where V is the

S

(1) 9y _ Dy x*
volume enclosed by the surface S and dx
other symbols have their usual meaning. 2
Yt (ffi) ..d__g_ + gy =0
dx

(© = = E:Bxyf—yzj 9 x-y (TS FAI

* K K
PR y = x2 39 71 (0, 0)7 =f1 (1, 1) Rmgeat

TR T, 9T IR ARG st w4 | 3
If force F = 3xyi — y?j displaces a —
particle in the x-y plane from ©,0to(,1

along the curve y=x2, then calculate
the work done.

(@) e @ (0,0) Rz wrm sy R I
T Fotyiex)) /ey @
FRTFNA o1 g | 2

= d ~ ~
Show that R =ty +xj) /(% +y?) is a
conservative force field in

any region
excluding ©, 0).
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