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Part 1:

For the data listed below for the determination of Atrazine in tap water by high performance liquid chromatography HPLC:

	C

“Concentration of Atrazine (ppb)”
	Peak area
	Standard deviation (s)

	0.000
	5.330 x 105
	1.70 x 103

	10.00
	2.892 x 106
	2.49 x 104

	100.0
	2.567 x 107
	4.33 x 105


The linear least square equation was:  

Peak area = (2.485 x 105) C  + (8.776 x 104)
Calculate the following:

a) The calibration sensitivity (m).

b) Analytical sensitivity (γ) at 10.00 ppb level.

c) The detection limit (Cm).

d) An unknown sample of Atrazine gave a peak area of 1.188 x 107.  If the true concentration = 50.0 ppb, then calculate the bias (% relative error) of the unknown from the true value.

Part 2:

Standard addition method is a familiar calibration method that is sometimes used in analytical chemistry.

a) Give an advantage for using standard addition method.
b) The standard addition technique was applied for analysis of sodium in an unknown water sample, X. The following linear equation was obtained:





Signal = 3.32 Vs  + 6.65      

where Vs is volume of standard added.

If the concentration of standard added is 100 ppm Na, total volume (Vx) is 25 mL, then calculate the concentration of sodium in the unknown sample.
c) Standard addition method was applied for analysis of Cu2+ in unknown water sample using single addition approach. The following data were obtained:

25 mL of unknown water sample was analyzed spectrometrically and gave a reading (S1) = 23.6 units.  After addition of 0.500 mL of 0.0287 MCu2+ solution, then the signal (S2) was 37.9 units.
Ignoring volume change due to dilution by addition of standard, then calculate the concentration of Cu2+.

d) Which of the following is not true about the method of internal standard: (Circle)
-It is usually used to improve the analytical precision.

-It is used to avoid running a set of calibration standard solutions of the analyte

-In internal standard method, we usually plot the ratio of instrumental signal of    the analyte to that of the internal standard versus the concentration of the analyte.

-It corrects for errors in sample treatment

-It is used to compensate for variation of instrumental conditions during analysis 
Part 3:
For the noisy signal given aside:

a) calculate the signal-to-noise ratio 
at the plateau region.
b) Calculate the relative standard deviation (RDS) of the signal in the plateau region.
c) Using ensembled averaging method: what is the number of scans (replicates) needed to be averaged to achieve signal-to-noise-ratio of 50 ?
d) Identify the type of each of the following noises:

a) Noise that can be eliminated by grounding and shielding is ……………..
b) Noise that is recognized by its frequency dependence is ………………..
c) Noise that appears whenever electrons cross a junction is ……………….

