
CHEM*2070  Problem Set #3 

1. Molecules with a permanent dipole moment show pure rotational microwave 

spectra: 

a) H2, No  b) HCl, Yes  c) CH4, No  d) CH3Cl, Yes  f) H2O, Yes 

g) H2O2, Yes  h) NH3, Yes 

2. Molecules with anisotropic polarizability show pure rotational Raman spectra: 

(Note: as a general rule, spherical molecules are Raman and microwave inactive.) 

a) H2, Yes  b) HCl, Yes  c) CH4, No  d) CH3Cl, Yes  e) CH2Cl2, Yes 

f) CH3CH3, Yes  g) SF6, No 

3. For a linear diatomic the selection rule is ΔJ = ±2.  This means the separation 

between the Stokes lines becomes: 
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Similarily, kg101623.3 27 and Å2813.1r ClD  .  This is a difference of ~ 0.2%. 



5. a) CH4, spherical   b) CH3F, symmetric top  c) CH3D,  symmetric top 

d) SF6, spherical 

e) SF5Br, symmetric top  

f) HCN, linear 

g) H2S2, asymmetric top (similar to H2O2)   

h) CH2=CH2, asymmetric top 
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