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Take-Home Exam Answer Sheet




______/100 points total
Your name: ______________________________________________

Chemical Love Story: 2.1 chapter 1






____/8 pts
Table 1:  Standard Cu and Ni Solutions for UV-VIS Analysis of an Unknown Mixture of Cu and Ni made by Jack
	Standard #
	Cu(II)  moles/L
	Ni(II) moles/L

	0
	0
	0

	1
	
	

	2
	
	

	3
	
	

	4
	
	


	mL unknown

added 
	# Standard  Cu additions 
	ppm std  Cu
	# Standard Ni additions
	ppm std  Ni

	5
	0
	0
	0
	0

	5
	1
	
	1
	

	5
	2
	
	2
	

	5
	3
	
	3
	

	5
	         
	
	4
	


Chemical Love Story:  2.2. chapter 2











____/8 pts

Table 2: Standard Addition Cu(II) and Ni(II) Solutions for AAS Analysis 















Chemical Love Story: 2. 3. chapter 3




____10 pts








Slopes, intercepts, r2 and unknown [Cu(II)] and [Ni(II)] concentrations from Table 1

	species
	m(812 nm)   
	b(812 nm)
	r2
	m(395 nm)
	b(395 nm)
	r2

	Cu(II)
	
	
	
	
	
	

	Ni(II)
	
	
	
	
	
	


Unknown [Cu(II)] = ________ M

Unknown [Ni(II)] = ____________M

Chemical Love Story: 2.4. chapter 4  





_____/4 pts
AAS conditions for analysis

Copper AAS conditions :   HCL lamp current_______
slit______   ((nm)________





        Pertinent range of linearity __________________  ppm

Nickel AAS conditions:    HCL lamp current_____         slit______    ((nm)________





       Pertinent range of linearity  __________________ppm

Flame composition       (fuel, oxidant and ~volume ratio): ___________________________

Scan conditions 
 pts averaged=_____   time/point= _________  delay= _________ sec

Chemical Love Story: 2.5 chapter 5




_____/8
Unknown Cu(II) concentration= _________ppm

Unknown Ni(II) concentration=__________ ppm

Chemical Love Story: 2.6  chapters 6 & 7

Identity of compound in bottle #1______________________________    ___/6 pts

Identity of impurity in bottle #1  _______________________________    

  Reason:








___/2 pt
Identity of compound in bottle #2______________________________   ___/6 pts

Infrared Spectral Assignments of Bottles #1 & 2 from Jill’s Side of the Medicine Cabinet 

	Bottle #1 band positions (cm-1)
	Mode assignment
	Bottle#2 band positions (cm-1)
	Mode assignment

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	





____/4






____/4

Mass Spectra Assignments of Bottles #1 and #2 from Jill’s Side of the Medicine Cabinet  

	Bottle #1 mass peaks (amu)
	Peak assignment
	Bottle #2 mass

Peaks (amu)
	Peak assignment

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	





___/5






___/5

Chemical Love Story: 2.7  chapter 8 

___/9 pts total

1)
  Likely concentration of S in unknown in v/v %   ___________       (__/4 pts)

Chemical Love Story: 2.7. chapter  9

___/5

Five reasons why S is, or isn’t what Jack thinks it is (benzene) based on data provided.
1)
2)

3)

4)

5) 

Chemical Love story: 2.8 chapter 10    ___/6 pts

He Flow rate: ________________ ml/min

Initial Column T_________ Final Column T______Ramp rate (if needed) ____________oC/min

GC detector type_____________________

Stationary phase  choice _______________________  

Sketch of expected GC chromatogram (include times and qualitative magnitudes) 

Chemical Love story: 2.9 the final chapter    ____/15 pts

1. Best GC detector for permanent gases (e.g. CO2, CO, O2…)____________

2. Most common  detector for MS____________________

3. The three key features defining a good chromatogram_______________________

_____________________________________________________________________

4. Basic relationship defining how many possible vibrations an N atom, non-planar 

      molecule can have: ______________________________

5. What is the HETP  implied for component X given  a 48.55 ft column whose retention

Time is 50 seconds and whose width (w0.1)=2.5 seconds) ________________

6. A magnetic sector mass spectrometer has a resolution of 10,000. What is the (m 

      resolvable at 100 amu ?_____________________

7. A S/N (signal to noise) ratio of 5 is achieved using 20 FTIR scans. How many scans 

      are needed to achieve a S/N of 100 ?___________

8. Best plumbing to use for high vacuum levels__________________________
9. What kind of HPLC separation is implied when the solvent is non-polar and the column is polar ? ______________________

10. Alternative way to make mass fragments that generally provides a better chance of a large parent mass in mass spectroscopy.

11. Main problem with doing multiple cations using uv-vis…the __________ problem.

12. Which method would you want to use to measure multiple elements simultaneously at low concentration in water samples ? _____________

13. Aromatic compounds have several diagnostic bands: C=C-H stretches above 3000 cm-1;

sharp ring breathing modes at 1600 and 1500 cm-1, and: _________________________

      14.
 Device used to smooth out the reciprocating HPLC pump’s natural pressure waves:


________________________

      15. X’s Parent mass: 92, strong MS peaks also at 91, 77, 65, 39,26
amu
[image: image1.png]



            3000 cm-1         2000 cm-1    1600 cm-1
1500 cm-1





X is (Name or structure):








