 CHEM 2001   pre- EXAM    2        
                                                                            NAME:………………………………………………………                        
Constants   h=6.626 10-34 Js   ,         c= 2.9979 108 m/s

         What is TRUE  or   NOT TRUE 

1) Fluorescence is a singlet to triplet transition  

 TRUE  or   NOT TRUE
2) Fluorescence has a large S/N ratio

 TRUE  or   NOT TRUE
3) Absorbance is usually measured using two monochromators 

 
TRUE  or   NOT TRUE

4) Fluorescence signal is at the longer wavelength than absorbance signal

TRUE  or   NOT TRUE

5) Fluorescence calibration function is a linear regression curve between the concentrations and the signal values at the highest peak value for any wavelength

TRUE  or   NOT TRUE
6) Draw the  basic configuration of an FTIR  instrument 
Drawing……………………………

7) Choose (circle) from the list below all that  is NOT USED in FTIR  spectroscopy:

a) hot wire



b) Hz


c) monochromator



d) excited  electronic states



e)  prism         
8. Name the main source of the stray light
………………………………………..

    Which is TRUE: answer TRUE   or    NOT TRUE
    9)   A blue photon has more energy than a green one.  
 TRUE   or    NOT TRUE
    10)  An IR photon is about 1000 cm long          
  TRUE   or    NOT TRUE
    11)  Phosphorence is a slower luminescence process      

TRUE   or    NOT TRUE
    12) Spectrometry can be used only for qualitative chemical analysis  

TRUE   or    NOT TRUE
The light of a source has a wavelength of 5 nm. What is:
13)  the frequency of 5nm light …………………………….  Units:……………….
14)  the energy of 5 nm light ……………………….     Units:……………

15)  Where is that 5nm wavelength positioned in the spectrum (choose : gamma, X-ray, UV, VIS , IR, microwave , RF):………………..
16) What is the process that produces that 5nm light (examples: nuclear vibrations, rotations, inner electron transitions, outer electron transitions:
……………………….

17) Calculate the absorbance A from transmittance T= 5%.  
                A = …………………………………………

   18) Is absorbance A in the problem (17) in the best region for the quantitative spectroscopic measurements:

                                        YES                  NO
19) A sample of a dye solution has an absorbance of 0.882 at 240nm in a quartz cuvet with 2cm path-length. 
Find the concentration of the dye if molar absorptivity is e240 = 4680M-1cm-1.

……………………………………….             Units……………….
20) What is the name of the process that allows radiationless spin forbidden transition by allowing transition between different spin states
……….
21) Why is fluorescence a very sensitive spectrophotometric method
…………………………..

22) Name three devices that can be used to separate (make monochromatic) different wavelengths from a white light source
………………………………………
……………………………………..

…………………………………...
23)   In emission   spectrum ………………………………………..is constant.

24)    In excitation spectrum………………………………………..is constant.

25)  What is the difference between spins of a singlet and a triplet?
………………………………………………
………………………………………………

26) What is the energy of CO stretch?
……………………………………….
27) Draw and describe basic components of  a  HC lamp
…………………………………………..
28) What is a  nebulizer?
…………………………………………………………………………..
29) Why is the temperature of ICP spectroscopy important?

………………………………………………………………

                 30) You perform calibration for absorbance measurement with a standard solution that shows following transmittance for these concentrations: 

T (transmittance %) :                                         Concentration of analyte:        

63.22                                                                               0.00M

25.11                                                                               0.4M

15.85                                                                               0.6M

10.00                                                                               0.8M

Write down the values for x and y that will be used to obtain calibration curve by using a liner square fit program:

Draw a simple figure with points (x,y) and a linear calibration curve 

Using that figure and your calibration function line show on the figure what is the concentration for the unknown that has absorbance  A= 0.55.

