Spectroscopy Tutorials

You can either read the packet I provided to answer the following questions or you can use the tutorial.   http://www.chem.ualberta.ca/~orglabs/Procedures/Infrared_Spectroscopy/ir/IR%20Main.html 
IR Spectroscopy:

If you are using tutorial, only go up to slide 6 of theory section.

1. IR spectra provides information about the ______________________________
2. True or false: knowing that a functional group is not present is a useful piece of information when determining a molecule’s structure. 

3. Organic compounds absorb __________________ radiation.   

4. Only certain frequencies are absorbed.   Give one similarity and one difference between this and atomic absorption spectra. (The fact that both are absorption spectra does not count as a similarity).
5. Give three kinds of vibrations that are possible
6. The infrared spectrum is a plot of ______________________ vs. ____________________
7. If %transmission = 100%, absorption = ____________
8. The peak on an infrared graph shows the __________________ at which a bond has absorbed energy.
9. The fingerprint region is between:
10. Define wavenumber 
11. If the wavelength = 100 nm, what is the wavenumber in cm-1?
NMR Spectroscopy
If you are using the tutorial, you will have to visit the first 6 sections.  You don’t need to understand every single thing in the tutorial (or in the packet). NMR theory is HARD! But, I want you to try to get the general idea by answering the following questions. 
1. Because the nuclei of a hydrogen atom spins, the hydrogen nucleus acts like a _______________

2. When the nuclei are put in a magnetic field, they ______________ with the magnetic field.

3. Nuclei can align in what two ways: 

4. Which of the above is higher in energy?

5. What three pieces of information are available from an NMR spectra?

6. Why are the hydrogen atoms of a methyl group chemically equivalent?

7. The total area under the peaks of an NMR spectra tells the 

_____________________________________ of equivalent hydrogen atoms.

8. Chemical shift is 

9. Downfield is to the (left/right) of the spectra and upfield is to the (left/right) of the spectra.

10. A shielded proton has a greater _______________ density around it.

11. A proton that is near a highly electronegative atom will have (increased/decreased) electron density around it.

12. The more electronegative groups near the Hydrogen atom, the more the molecule will be shifted  (downfield, upfield).
13. Coupling interactions cause peaks to ________________ because the magnetic field of one hydrogen atom affects the magnetic field of another.    

14. The coupling interactions happen between ___________________ carbons only.

IR Spectroscopy:

If you are using tutorial, only go up to slide 6 of theory section.

12. IR spectra provides information about the ______________________________

13. True or false: knowing that a functional group is not present is a useful piece of information when determining a molecule’s structure. 

14. Organic compounds absorb __________________ radiation.   

15. Only certain frequencies are absorbed.   Give one similarity and one difference between this and atomic absorption spectra. (The fact that both are absorption spectra does not count as a similarity).

Similarity: both only absorb characteristic frequencies

Difference: atomic change in electrons, molecule: change in vibration of bond

16. Give three kinds of vibrations that are possible

17. The infrared spectrum is a plot of ______________________ vs. ____________________

18. If %transmission = 100%, absorption = ____________

19. The peak on an infrared graph shows the __________________ at which a bond has absorbed energy.

20. The fingerprint region is between:

21. Define wavenumber 

NMR Spectroscopy
15. Because the nuclei of a hydrogen atom spins, the hydrogen nucleus acts like a _______________

16. When the nuclei are put in a magnetic field, they ______________ with the magnetic field.

17. Nuclei can align in what two ways: 

18. Which of the above is higher in energy?

19. What three pieces of information are available from an NMR spectra?

20. Why are the hydrogen atoms of a methyl group chemically equivalent?

21. The total area under the peaks of an NMR spectra tells the _____________________________________ of equivalent hydrogen atoms.

22. Chemical shift is 

23. Downfield is to the (left/right) of the spectra and upfield is to the (left/right) of the spectra.

24. A shielded proton has a greater _______________ density around it.

25. A proton that is near a highly electronegative atom will have (increased/decreased) electron density around it.

26. The more electronegative groups near the Hydrogen atom, the more the molecule will be shifted  (downfield, upfield).

27. Coupling interactions happen between ___________________ carbons only.
