\_S./La)/c;culate the energy of Helium atom using

first order degeneration perturbation theory.

() Set up secular determinant for Ethylene.
Find out electron density, charge density and

(4)

OR

bond order of ethylene,

-

6. (a) Discuss the application of computers in ﬁ:-;

chemistry. Write a programme to calculate

the rate constant.

(b) () Write a C programme to find largest

(i) Write a programme for evaluation of
energy level and rag‘x_u’s of an orbit.

BAM_30_(4)
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Note : Answer from both the Sections as directed.
The figures in the right-hand margin indicate

marks,
SECTION-A
1. Answer any four of the following : 4x4
y\_(n)/(‘xﬂ the hierarchy operations used in C
Programme,

(6) Show that the order of a group is the
integral multiple of the order of its
subgroups.

<(e)—Show that for a particle moving in a one
dimensional box of length a, average value

of p, <p> = 0.
(d) Show that average value of r in 2s state is
6ay,.
BAM_30_(4) (Turn Over)



(2)

._(€) A-symmetry point group consists of the
following operators E, 2C,, 3C,, O 25,
and 30,

(i) What is the order of the group ?
(i) How many classes are in the group ?

(N Write diﬂ'érent types of instructions used in

C programme., Wb
OR ’
2. Answer all of the following questions : 2x8
(@ What do you mean by Spherical
Harmonics ? _
(b) State important properties of irreducible
(c) List the symmetry elements for the following
molecules: . .
® CgHg -
(i) [PCl, T2 |
(d) List out the pairs of atomic orbitals for
which allowed overlaps are possible.
: \
(¢) What happens to the energy of a particle in
. one dimensional box if the length of the box
is made larger ?
(/) State the linear variation theorem.
BAM_30_(4)
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(R

(3)

(8) What is the difference between input and
output devices ?

(h) What are the basic elements of computer

language ?
SECTION-B

Answer all of the following questions :

3. (a) For the H,0 molecule, carry out the
following :
() Determine all the symmetry operations

and set up a multiplication table,
ascertain that this constitutes a group.

(#) Use the 1s atomic orbitals of the two
H atoms to generate a representation

of_tl_'ng _symmctxiy gggpiof the molecule.
" OR

. )
(b) you mean by group multiplication
le ? Construct a group multiplication table
for C;, point group by taking NH, as an
example.

4/.(4)/Construct a molecular o.rbital energy level
~ diagram for the [ PtCl, ]2 species.

OR

Construct a molecular orbital energy level
diagram for the [CoE] species and
account for its paramagnetic nature.
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