Assignment 2 CHEM3117/CHEM3917
(Due in the lecture Thursday 24th October 2013 OR by .pdf file emailed to m.jordan@chem.usyd.edu.au by 11:00 am)
Please feel free to make the boxes below bigger (or smaller) as required. 
1. What are the assumptions contained in Hartree-Fock Theory? (4 marks)

2. How do atomic orbitals in isolated atoms change when those atoms form molecules and how do basis set expansions allow for these changes? (4 marks)

3. Obtain an optimized geometry of your molecule (see Table at bottom) at the RHF/6-31G level. Paste an image below (6 marks). 

Structure:
4. Paste images of =0.05 isosurfaces of the HOMO and LUMO below (RHF/6-31G)
(10 marks).

Orbitals:
Calculate the RHF/6-31G infrared spectrum of your molecule. Paste it below, and comment on the comparison of this spectrum to, ideally, the gas-phase experimental spectrum available at NIST from the Chemistry Web-book (http://webbook.nist.gov/chemistry/, or from the chemical literature). Note: you may only be able to find a matrix spectrum (ie a spectrum obtained in a Neon, Argon, CO2 etc solid matrix). Your commentary should include the identification of the point group symmetry of your molecule and an assignment of key features, e.g. to ring breathing or C-H stretch and their relevant symmetries. (20 marks).
Spectrum:
Comments:

5. Recalculate the infrared spectrum at a higher level of theory (either DFT or MP2) and a larger basis set. Does this improve the result? Comment on the nature of the discrepancies between your predictions and the experimental spectrum. (20 marks)
Spectrum:

Comments:

	SID FULL
	COURSE
	Formula
	Molecule

	307167097
	CHEM3117
	C2H3N
	Acetonitrile

	309064244
	CHEM3117
	C2H4O2
	Acetic acid

	310195071
	CHEM3117
	C2H4O2
	Methyl formate

	311201695
	CHEM3117
	C2H5N
	Ethylenimine

	309186978
	CHEM3117
	C2H5NO2
	Ethane, nitro-

	310234840
	CHEM3117
	C2H5NO2
	Glycine **

	310186358
	CHEM3117
	C2H5NO2
	Glycolamide **

	309186226
	CHEM3117
	C2H6N2O
	Urea, methyl-

	311248101
	CHEM3117
	C2H6N2O
	N-Nitrosodimethylamine

	310203872
	CHEM3117
	C2H6N2O
	glycinamide

	311245668
	CHEM3117
	C3H4O2
	2-Propenoic acid

	310256941
	CHEM3117
	C3H4O2
	β-Propiolactone **

	313015422
	CHEM3117
	C3H4O2
	Glycidaldehyde **

	311252818
	CHEM3117
	C3H5N
	Propanenitrile

	310237300
	CHEM3117
	C3H6O2
	Acetic acid, methyl ester

	310199158
	CHEM3117
	C3H6O2
	Propanoic acid 

	309273722
	CHEM3117
	C3H6O2
	Formic acid, ethyl ester

	310199832
	CHEM3117
	C3H6O2
	1,3-Dioxolane

	309342503
	CHEM3117
	C3H7N
	2-Propen-1-amine 

	311209947
	CHEM3117
	C2H7NO
	Ethanolamine

	311196691
	CHEM3917
	C6H3Cl2F
	1,2-Dichloro-4-fluorobenzene

	311263046
	CHEM3917
	C6H3Cl2F
	1,3-Dichloro-2-fluorobenzene

	311178065
	CHEM3917
	C6H3Cl2F
	Benzene, 1,2-dichloro-3-fluoro-

	313015848
	CHEM3917
	C6H3Cl2F
	Benzene,1,3-dichloro-5-fluoro-

	313017980
	CHEM3917
	C6H5F
	Benzene, fluoro-

	311219292
	CHEM3917
	C6H5Cl
	Benzene, chloro-

	310212707
	CHEM3917
	C6H4F2
	Benzene, 1,2-difluoro-

	311212662
	CHEM3917
	C6H4F2
	Benzene, 1,4-difluoro-

	310131731
	CHEM3917
	C6H4F2
	Benzene, 1,3-difluoro-

	310208440
	CHEM3917
	C6H4ClF
	Benzene, 1-chloro-3-fluoro-

	310183480
	CHEM3917
	C6H4ClF
	Benzene, 1-chloro-4-fluoro-

	311151213
	CHEM3917
	C6H4ClF
	Benzene, 1-chloro-2-fluoro-

	311178510
	CHEM3917
	C6H3ClF2
	1-Chloro-2,5-difluorobenzene

	
	
	
	

	
	unassigned
	C6H3Cl2F
	1,3-Dichloro-4-fluorobenzene

	
	unassigned
	C3H7N
	Cyclopropylamine


