
Chem 242 sample exam 1 {l 

1. (8 pts) Circle what is true about NMK. 

a) NMK stands for 'No Magnetism Required'. 
Protons that are 'upficld' arc in electron poor environments 
'1 had my spin flipped' is what chcmists say when they fall in 1,ove 
Integration measures the number of hydrogens that give rise to an NMR signal. 
In order to 'flip the spin of a proton', the proton must absorb radiation. 
NMR spcctroscopy gave rise to MRI (magnetic resonance imaging) technology 

2. (8 pts) Circle what is true about IR 

1 R stands for "Infrared" spectroscopy 
b 'l'he intcnsily of  an 1K absorption band depends on the polarity of thc bond. 8 
c)  In IK, 'uplicld' is term used to describe absorptions above 2000 cm-I. 
d )  1K spectroscopy can measure the molecular mass of  a molecule. 

A triple bond will absorb IK radiation at a higher frequency than a double bond. 

3. (8 pts) Ilraw the NMK spectrum lor thc compounds bclow. t3c sure to include splitting 
and intcgration values. 



4. (8 pts) Circle the molecules below that would only give one signal (one peak) on the 
NMR 

0 
II 

B r 

5 .  (6 pts) For cach ~nolecule shown below, labcl cach set o f  eq~rivalent protons using an 
'a' for the set that is the lirrthcst up field in the NMK spectra and 'b', for the nest furthesl 
and so on. 

A 

c u  A R C .  
ClCH2CH2CH2CH2CH2C1 

6. A Mass Spcc is takcn o f thc  compound shown below. 

a) (2 pts) What would be the m/z ratio o f  the tnoleci~lar ion peak (parent 
ion)? I 5 0 

I 0.7 b) (2 pts) What \vouId be the rnass of the base peak o f  the lnolccule a b o ~ c ?  

c) (4 pts) What fragment is responsible for the base peak (draw the struclure)? 



7. (10 pts-5 pts ea) Above each of'thc 2 1R spectra there arc compounds that it could bc. 
Circle the co~npound which would best match t 1R spectra. A 0 



8. (6 pt) Above the NMK spectrum there are compounds that it could be. Circle the 
colnpound which would best match the NMR spectra. (Integration values are listed below 
each peak). 
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9. (8 pts) Givc thc structure Ibr the following i~nknown using the NMR and molecular 
fbrmula data provided. 

Molecular lormula: C4H~,CI 
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10. (10 pts) Givc thc structure for thc following unknown using the NMR, IR and Mass 
Spcc data provided. 

cap I I  l a ry  f i l n betueen s a l t  p la tes  UAVEHUIBERS Cowr ight  1992 "'" 

Mass Spectroscopy data: Parcnt ion niiz = 86, Basc pcak miz = 71 

Extra credit (2 pts) Draw a compound that \vould havc an NMR that \vould consist 
ofjust two triplcts (and no othcr signals). You can usc any combination ofatoms that 
you wish. 


