
Prof Ilya Kuprov, 2025 – https://spindynamics.org 

Homework 4: properties and solvent effects 
1. Compare the time it takes to run the energy calculation for toluene using SVWN and B3LYP 

exchange-correlation functionals in a 6-311G(d,p) basis set. Why is that? 

2. Optimise the geometry of cyclobutane and run a vibrational analysis job (use freq keyword). 
Visualise the resulting normal mode vibrations in GaussView. 

3. Optimise the geometry of cyclobutane with a non-gradient method (opt=ef). Observe the time 
taken. Why is the process so slow? 

4. Calculate the hyperfine couplings in benzene cation radical with and without PCM water (use SMD 
model). Explain the difference in 13C hyperfine couplings. 

5. Use optimised methane geometry to perform a thermodynamic analysis (see the FREQ keyword 
documentation on Gaussian website) in vacuum and in chloroform. Comment on the solvent effect. 

 


