CHEM 466  Spring 2004.   Final Test. Your Name:_______________

1. Briefly describe following terms associated measurements using an instrument:
a) Population Standard Deviation:

b) Standard sample:

c) Calibration curve: 

d) Dynamic range:

e) Linear regression: 

f) Sensitivity:

b) S/N ratio:

c) Fourier Transformation (FT) in increasing sensitivity and S/N ratio:

d) Detection Limit, DOL, and DOQ:

e) Matrix and interference:

2.  Briefly describe following atomization techniques  used in Atomic Absorption Spectroscopy  and compare their performance:
a) Flame atomization:

b) Electrothermal atomization (graphite furnace method):

 c)    Briefly describe following interferences in atomic absorption and how it is minimized.

1. Spectral interferences

2.     Chemical interferences

4. Answer following regarding Beer's Law and UV-vis Spectroscopy.

a) What is Beer's Law.

b) What are the limitations of Beer's Law. 

5. Answer following questions regarding IR spectroscopy.

a) State the selection rule for infrared-active molecules. 

b) How do you predict  the number of vibrational modes for a molecule

c) Discuss the effects of bond strength and reduced mass on the frequency of an IR transition. 

6.    Answer following questions regarding  Nuclear Magnetic Resonance Spectroscopy.
a) Why are internal standards such as TMS added to the  samples? 

b) How does the signal-to-noise ratio vary with the number of scans? 

c) Why is it necessary to lock onto the solvent? 

d) What does a Fourier transform accomplish? 

7. Answer following questions regarding Molecular Mass Spectrometry. 

a) What methods are available in MS to produce ions? 

b) Compare chemical ionization (CI) and electron impact (EI) ionization methods. 

c) What types of mass analyzers are used in mass spectroscopy? 

 d)   Interpret the mass spectrum of following compound. (See attached mass spectrum)

8. Answer following questions regarding Gas Chromatography. 
a) What are the four parameters that can be changed to achieve best separation of components in a GC experiment

b) What is  the difference between a  FID and TCD?

c) What criteria you use to select a column.


9. Answer following questions regarding  High-Performance Liquid Chromatography. 

a) List a reason the HPLC is designed to operate with minimal flow volumes and at high pressure. 

b) List two mechanisms used for separation in HPLC applications: 

c) Define following terms: 

1. Mobile phase— 

2. Stationary phase— 

10. Answer following questions regarding Thermal Methods.
a)  Describe what quantity is measured and how the measurement is performed for each of the following techniques:

1. Thermogavimetric Analysis

3. Differential Thermal Analysis

4. Differential Scanning Calorimetry

b) The following table summarizes some data about three iron(II) chlorides.

Compound
Molecular weight
Melting point

FeCl3 .6H2O
270
37

FeCl3. 5/2H2O
207
56

FeCl3
162
306

Sketch the thermogravimetric curve anticipated if 25.0 mg sample of FeCl3. 6H2O is heated from 0 to 400( C.

11. Answer following questions regarding X-ray Spectrometry.
a) What are the three methods that are being used in X-ray analysis using Atomic X-ray Spectrometry?

b) Explain how elemental analysis is carried out in X-ray Fluorescence Spectroscopy?

