
The c h a r a c t e r of t h e i r r e d u c i b l e 

representation Ay in the Cy point group is 
given below 

Е 2C3 3ov 
1 

Identify one irreducible representation 
orthogonal to Ay among the following. 

E 2C3 3ov 
111 - 1 1 

1 2 2 - 1 0 

Г3 2 0 -1 

54 1 -7 -1 
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(li) Sketch the products of the composite operation c.C, on pyridazine and pyrimidine. 

(1c) Simplify the following operations: 
5 marke 

C2h C2 
1 1 2 0 

7(11) 1 1 ? (IV) 
? (V) 7 (VI) 1 ? (VII) 

Bu 2 (VIII) 2(1X) ?(x) 1 

5 marks 

(2a) Can point group has four symmetry classes and thus, four irreducible representations, which are partly 
listed in the table below. Derive the missing characters and labels (I - X) on the table. Provide necessary 
calculations/explanations to support your answers. 

10 marks 

(2b) Da molecules have the symmetry elements E, Car), Cig), Czx), /, Guy), Cu) and Gos) 

(i) Write the 3 x 3 transformation matrix for each of the operations. 
8 m a r k s 

(ii) Write the 3 x 3 transformation matrix for the Cy)Cza) operation. 
2 marks 

SECTION TWO - QUANTUM MECHANICS OF MOLECULES 

3. a. - State the Born - Oppenheimer approximation and express it mathematically. 

b. Write explicitly the Schrodinger equation for the hydrogen molecule ion. 

c. Assume that, for a real system, a real wavefunction is a linear combination of two orthonorma! 

basis functions where the energy integrals are as follows: 

H, = -15 (arbitrary energy units), H22 =-4, and H, = H,, = - 1 
Given that for the orthonormal wavefunctions, Si, =S, =1 and Sy = Sy, =0 ١٠ 

Evaluate the approximate energies of the real system, and determine the coeflicients of the 

expansion: V= CR+34, 

ds+t 

XB - 2C5-40,16
3 He-Esu thrEsi2|; 

! ม น   t a t s e 
Es Au 

d o d   1 9 - 8 u ' 1 炒 
2 

(2-052-66850 
Au - E F 

0 ,   H u t a   t u f E e e (itan-Cru) (lu-(a) 
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