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Seclion A

Answer any ten guestions.
Each guestion cairies 1 wetght.

Define Orthonormal funckions.
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Civen below are certain functions, State which of them are eigen function af 5 - I so give the
%

eigen values :
(a) A + B sin ax ; (b) A cos ax ; (©) N
Explain the term spherical harmonics.
Exprcss Laplacian operator and volume slement in gpherice]l polar co-ordinaies.
Explain Ladder operators, :

What cre nodes 7 How many nodes are there in the plot of radial probability funetion for a
ap orbital ¥ '

Plot the radial portions of the 4s, 4p, 4d and 4f hydrogen like wave functions.
What is meant by s helian graup” 7 Give one eX ample.
For a Gy, gTOUP, what is the direct procuct of £ with itself 7

What is mneant by block diagonilisation ? Explain its imporkance.

‘Write matrices for the following operations (i) C% - (i3] SE.
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Find the inverse of the matrix
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State Franck-Conden principle.
(10 x 1 =10
Section B

Answer any five guestions.
Ereh guestion carries 2 weight.

Show that the eigen functions corresponding ta different eigen values of a Hermitian operalors
are always orthogonal.

Apply Behrodinger wave equation for a particle in one-dimensional box. Find the eigen values and

sigen functions.

Show that {2 and [ commute, :

Show that the radial distribution of 2p orbital of hydrogen atom exhibits are maximum atr= da,).

List the symmetry elements of benzene molecule and assign symmetry groap.

Obtain the geners! matrix C rolution and arrive at the matrix for L,.

State Great orthugenality theorem. What are the consequences of the theorem 7

Alternate lines of P and B branches (TR spectrum) of acetylens are less inlense. Why 7 :
hx2=10)

Section C

Anstwer any two guestions.
Eacl: question carries b weight.

What are Hermite polynomials ? How are they used in solving the Schrédinger equation for &
harmonic oscillator ?

Show that the normalised wave function for a particle in a 3-D box with sides pf length e, & and ¢
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e ) \ g F | and discuss the degeneracics of the first
RO %

. lew energy levels.

What are character tables ? Construct the character table for C, point group. Discuss the
significance of each area of the table.

What are the possible elactromic transition in a molecule ? Comment on the selection rulcs in
electronic spoctroscopy.
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