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M. Se. (Third Semester) Exalﬁination, 2013
CHEMISTRY
Paper : CMT-304 (P)
(Specializatibn—l’hysical Chemistry)
(Quantum Chemistry)
Time Allowed : Three hours

Maximum Marks : 60

Note : Question no. 1 from Section-"A’ is compulsory.

Solve ‘any five questions from Section— ‘B

Section-‘A’ 10x2=20

Note : Attempt all the questions. Each quektion

carries 2 marks.
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Choose the correct answer :

M

(1)

Uncertainty principle states that the error in

measurement is due-to :
(a) dual nature of particles
(b) due to small size of particles

(c) due to large size of particles

(d) due to error in measuring instrument

The solution to the Schrédinger equation for a
particle bound in a one-dimensional, infinitely deep
potential well, indexed by quantum number n,

indicates that in the middle of the well the probability

density vanishes for :

(a) the ground state (n=1) only

(c) states of odd n (n =13,..... )

(d) all states except the ground state
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(©) inf

(d) none of the above

(iv) Energy eigen values of SHO are :

I
(@ E.= (" +5) h® where @ is the angular

k

0=,/—
frequency =

b E = (2 n+l) E,, where E; is the ground

state energy, n = quantum number

(c) The energy levels are evenly or equally spaced

1
witha’constant energy difference of > hw
!
paft e
2
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(d) The energy value is always an odd multiple of this gas by pumping the n=1->n= 3 transition,

e _ which energy level or levels would have to be

metastable :

6, =0, when:
) e (a) n=1 only

i (b) n=2 only
(b) i<j

(c) n=1 and n=3 only
() i#j
- (d n=1, n=2 and n=3
@ i=j :

(vii)) The Russel-Saunders terms for 4 :

(vi) The number operator Nty =
< 3

(a) -Ds/z’ ZDz/z
(a) Hermitian '

(b) Anti-Hermitian : . (b) 2Ds/z’ 21)3,/2

(c) Symmetric

. : D
(d) None of the above (c) only "Dy,

2
(vii) The electronic energy levels of atoms of 2 certain (d) only "Dy,

gasare givenby E, = Eln2 ,where n=1, 2, 3; .....
_ (ix) The ionization energy of hydrogen atom :
Assume that transitions are allowed between all ;

levels. If one wanted to construct a LASER from (2) —13-6eV
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(b) 13-6eV

(c) OeV
(d) infinite

Consider a 4-fold degenerate state with ortho-
normal eigen functions. u,, U,, u,, 124. There is a

perturbation /. It is given that

H|/, =H;, =—g;g>0 and all the other matrix

elements are zero. Find the spliting :
(@) g,-g,0.0

(b) 2g,8,0,0

(©) g,8,0,0

(d) g,0,0,0
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