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Answer either in English or in Assamese,

1. Answer the following questions as dirécted :
1x5=5
o e wore fal eParae Ter frap ¢

() What do you mean by the terms
‘eigenfunction’ and ‘eigenvalue’ ?

SR o ST B W et [ gt
(i) Find the eigenvalue for the operator
2
EQ— if the function is cos4x.
d> '
2 DT SR T st 341 1 2w
9 cos4x T |

(tt) Write the value of angular function for
s-orbital.

S-SR ?ITH- RIS o T iy

((v) The momentum operator in one
dimension is

o Pl
) 27w Ox
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(v)
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'Which of the following statements abox_lt

hydrogen atom  in groun_d state is

incorrect ?

(@) It is described by quantum
numbers n=1, [=0, m=0.

(b) The electron angular momentum

it
equals i
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(c) The radial distribution function
has its maximum at the Bohr
radius.

(d) The wave function is spherically
symmetrical.

BT Al 23 GUEA IS (FS ©eT el
(I IS TG 2

(@ TWE@RSERYI n=1,1=0, m=03
Bkt 369 9 @)

(b) TEIER G SI@ %aﬂﬂm

(c) IPar [Redd Tog F4ifes I 39
- PR AT |

(d) TR T (SR TSI AN 23 |

2. Answer the following : (any five)

2x5=10

T i Ses et 3 (At sfom)

(1)

An electron in a molecule travels at
a speed of 40m/s. The unéertainty in
morglent}lm (Ap) of the electron is
10-° of .1ts momentum. Calculate the
uncertainty in position (Ax) if the mass
of the electron is 9-1 x 10-31kg.
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(1)

(iii)

(tv)

(v)
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5 S 4 EIEA 40m/ s A 5ifS
@ | BEETOR SRR TSl O B

10-6 @igel | T BETgA 99 9+1 x 1073 kg =,
(O(F O SREFE SRSl (Ax) oA S

What are the significance of y and Y2 ?

v O Y23 e 2

What do you mean by zero-point energy
of a linear harmonic oscillator ?

Bt A R a1 3
& gele

What will happen if the walls of one
dimensional box are suddenly removed ?

ﬂﬁﬂWW@WﬁQW%
T4 ? '

Using the principle of LCAO for the

wave function of Hj ion, obtain the

normalized wave function for the
bonding molecular orbital.
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H; O3 el e A1 LCAO i a9~ () Show that the function, Ae™®* is an
<R, T SR SRR AE R _ d?

w9l T G | eigenfunction of the operator et

i) Calculate the probability of a particle | d?
‘( in one dimensional box of length ‘@ | @ A Ae™™ T 0 AT <ol

found to be between O and a/2. ‘

Wiz T 2|
‘@ (TR e IS A GBI FAFT 0
W a/23 TGS (AR ABRAT o1 5| | (¢ Show that if two operators commute,
| they would have the same set of .

(vii) What are normalized and orthogonal eigenfunction.

wave functions ?

/ el @ A 7! SR BT T (98
TEBTE I ST TR0 o B (I 2 Friex SR TR S @

(viii) Show that if two operators A and B |
. - 3. Answer the following questions : (any four)

are Hermitian, then the product (AB) g ; 5x4=20

is also Hermitian if and only if A
nd only if A and mwﬁmwﬁg@ﬁmg(mﬁﬁﬁf)

B commute. .
(a) (i) Prove that Hermitian operators

o (3 W W01 ST A W B QR | have real eigenvalues. ; 3
=, (O1% P 7wt (AB) @ eRfibamas el 1 (T RARIHA BB SIRC
I O IME A O B SREE TE | | AR AEA |
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(b)

()

(i) Mention the properties of
acceptable wave functions. 2)

AT O129 TR SIS OER 34 |

() What do you mean by degeneracy
with respect to the energy levels
of a particle inside a three
dimensional box ? ; 3

<ol i aene fowse L@ Faw GG
ATATF feremeah e & o e

(i) Define with example orthogonal
and orthonormal wave functions.

2

TAIRACNT TS ABAwe Wi Seesta
9l T ARt Tl |

Write Schrédinger equation for a one
dimensional harmonic oscillator and
show that the energy levels of the
harmonic oscillator are evenly spaced
and over in its lowest vibrational state
energy is not zero. 4+1=5

BOS5 GA 025A 8

(@)

(e)
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GG IAE AT AR Tl
TRFREACH! Bl ST (73Rl (@ A

(e %S FIEIT TN IR AT S
TN T SREICS! |

Write the Schrodinger equation for the
particle inside and outside .a ene
dimensional box. Calculate the wave
function and translational kinetic
energy for the particle inside the box.
Explain why zero point energy for a
particle inside the box is other than
ZELO: 4+1=5

45t G FI6 foeTe wiF Afeae 4T bl
(P AR GGG AT FACH! o7l | FRICHR
35S [So® AT TR TIRITE S ZAES
sifeif st 24t | rt < 6 AeE] fowsw

FABICOR AR *fE M9 Grece @@t

Starting from Schrédinger equation for
the hydrogen atom, write down the
Radial Equation of it. Show that the
hydrogenic wave functions are n*-fold
degenerate. Explain what do you mean
by atomic orbital. Why y, wave function
is spherically -symmetric ? 2+1+1=5
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(9)

FEGE A AT A R SRS
TR TR IPIER AN Bl (738 @
GG e TR n2 @4 fCrEn
SR SRidda IFEE [ @y, o
T GiE T 5 e 272

Derive Clausius-Mosetti equation to
show the relation between Dielectric
constant and molecular polarizability.

TIRBETET 4T T WA $RF-FA0T NEro
TAE (7331 FRAG-6T FNIPIEICo! B <1 |

What do you mean by term symbol ?
How a term symbol is represented ? If
the electronic configuration of an atom
gives rise to more than one term
symbols, how the lowest energy state
is determined ? 1+1+3=5

WWW%W?WWWW.

282 Tt 1 AT G [P AR wife
Bl oz AT (o0 frwew *fews @ FE
a2
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4. Answer the following questions :

{any _one)
10x1=10

w57 Tl 2N el WAl ¢ (Riewiear «9by)

(@) (1)

()

BO5 GA 025A

Discuss the main postulates of
quantum mechamcs e

(PIRIBIT mﬁmw@mcﬁﬁ
SiCaD <5 |

A particle of mass m is confined
in a one dimensional box of length
2a. If the origin of the coordinate
system is located at the centre of
the box so that the particle lies
between + a and —a, the potential
energy V(x) of the particle under
such conditions becomes

o

Solve the Schrédinger equation for
the particle inside the box.

—a<xs+a

[x|>a

6
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(b) (1
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m SIRRE bl AT T 2a L GF
e Qe fovTe ol IR A (R

W FAIE oao9 ST IRHIHR AT

Fol 9 A (OCF IAJO! + a T

_ od Wore SRRe A | @3 R0
FieeiR e =fe Vv (x) 29

O —@ 2
V(x)z{’ a<x<+a

a; lx|>a

53 Fo0e 43 FAIBR IR Feea
SRR A o | ‘

Explain what do you mean by
Russell-Saunders Coupling
Scheme. Derive Russell-Saunders
Term Symbol for the configuration

2p and 3p of electrons. 34 =

G-V JoIH Jeteet [ o e st |
3EZN 2p WF 3p RPE A [Ave-
27 #An 5% Soistie a1 |

12

(@)

(¢ ()

()
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Examine whether the following
functions are acceptable or not :
; 3

xe ™ for x>0

And cosx+sinx for 0< x<7/2

ToTe Al TEE@E SRe AW w2
ATF 1A ¢

xe ™™ x>033IR
i€ cosx+sinx; 0< x < z/29 AR
Define radial distribution function.
Deduce an expression for the

radial distribution function for

non-s state. 1+3=4

THaE Fetd T ke Wl o= s
SRER AR A Kote Fewe <o) =]
i oo B

Explain what do you mean by
space quantisation. = 3

05 PRIBRED I & o &R

AGEI
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(iii) Calculate the average value of

@
(i)
B05S GA 025A

potential energy for the electron

of H-atom in the 1s-state. 3

RGCEH AN 1 SRZS AP 201G
A s e oG T st w1

How can you apply dipole moment
of a molecule to calculate the
percentage of ionic character of the
molecule and to predict the shapes

of thé molecules ? $)

fats s @61 WeT *esq fEpiste

AR 4 S SF wgfe Fefr wRata
e et st e

The dipole moment of NH,(g) is
1-46D and the bond angle HNH is
108°. Calculate the bond moment
of the N—H bond. 2

NH, (g)3 ts® arv= 99 1-46D S
HNH qF[ @91 39 108° | N—H
AHEL IFE AR T St g |

14

(i) How do you explain that the dipole

BO5 GA 025A

moment of ethylchloride 1is
considerably larger than that of
chlorobenzene ? 2

R <101 AT (3 2227 12 s
QA T F @GS T AT @R
|
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