CH332 Exam I 2012
Physical Constants:

Speed of Light (c) 2.9979 x 108 m/s

Plank’s Constant (h) 6.6262 x 10-34 j/s

Faraday Constant (F) 9.6485 x 104 C/mol

Gas Constant (R) 8.314 j/mol K

1) Please design a spectrophotometer with the following characteristics:



- wavelength range 200-350 nm



- wavelength resolution of 1 nm



- high sensitivity



- instrument will be used for quantitative analysis 



- compact size



- price is no option

Explain in detail your choices for the source, wavelength selection system, and detector. 

2) A solution of 6.23 ppm KMnO4 had a transmittance of 0.195 in a 1.00 cm cell at 520 nm.  Calculate the molar absorptivity of KMnO4 at 520 nm.  
3) How is the Zeeman effect used to decrease the detection limits in in atomic absorption analysis?   Why don’t ICP instruments use the Zeeman effect to provide background correction for ICP?
4) Determine the voltages at points A, B, and C and the current at point D.  Each amplifier is powered with +/- 30 volts.
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5) The figure below shows the emission spectrum of sodium vapor.   Design a field portable instrument that could be used for sodium analysis in roadside streams and ponds due to road salt application.   Please be specific on your design strategy for this single element detector.
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