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UNIVERSITY OF SALAHADDIN                                                                    UNDERGRADUATE  4TH  YEAR  STUDENT​
COLLEGE OF SCINCE                                                                                      10 -11 --2022, 

CHEMISTRY DEPARTMENT                                                                           TIME ALLOWED 1:30 hr

physical Chemistry (Quantum & Spectro Chemistry) Examination (2022-2023)

Q1/ Calculate the following:                                                                  (50marks) 
a- Calculate the wavelength of the radiation necessary for excitation transition from n=11 to n=12, in the lycopene molecule. If the bond length=1.4angestrom.
b- Find the normalization constant for the harmonic oscillator wavefunctions.  

c- Calculate the frequency of a molecular rotational transition for 1H 127I if the distance r = 160pm.
d- Calculate the energies and wavefution of a particle on a ring.

e- Find the first – order correction to the ground – state energy for a particle in a well . 
Q2/ Drive the following.                                                             (30marks)                                                                            
1)    d 2 Ψ / dt2 = - 4π2 v 2 Ψ .

2)   C = ( 2/L ) ½ .
3)   V  = ½ π √  k/m .

Q3/  Explain of the following briefly with (equations, graphs).                 (20marks)                         

I. Comment on the Scanning probe microscopy. 

II. Comment the transition and dipole moment .

                                                                                                               Good luck                                   

                                                                                                         Dr. Rounak Merza Shariff Jaff    
                                                                                                                    Assist . Prof.    
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