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Spectrum B:

spectrum C:
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11 (5 mrks) Complete the abels (in yellow) for the physical processes represented by the arrows in
the following diagram of the energy levels in 3 iatomic molecule

12. (2 marks Order the following transitions in UV-Vis spectrascopies from smallest to largest enerey of
the transition inuolued: sbsorbance, phosphorescence, fluorescence.
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(3 marks) Calculate the frequency (in Hz) of:

a. Agamma-ray with a wavelength of 6.0 pm.
b. Theline 3t 488.0 nm produced by an A
c. AnNMR signal at 5.70 m.

laser.

(3 marks) Nitrate levels in well water can be determined spectrophotometrically through a
procedure that measures the intensity of light absorbed at 410 nm. An unknown sample of 25.0 mL
of well water was analyzed at 410 nm in 3 1.00 cm cell and found to have an absorbance value of
0.721. A standard solution of nitrate with a concentration of 2.0 ppm provided an absorbance of
0.840.

a. Using Beer's Law caleulate the concentration of nitrate in the unknown sample
Assuming that the instrument used in this determination could reliably detect absorbance
values down to 0,05 {and that no components other than the analyte had appreciable
absorbance) what would be the lower limit of detection?

(10 marks) The following data was obtained by an external calibration for the determination of iron
(reacted with 1,10-phenanthroline to produce a red coloured complex) by measuring the
transmittance at 510 nm with an optical path length of 1.0 cm.

Fe Concentration (ppm) Transmittan

0.20 500

0.40 825

0.60 760

0.80 695 i
2.00 10

3.00 263

4.00 17.0

5.00 103

6.00 7.0

7.00 45
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2. Calculate the absorbance values for each of the standard solutions.
Plot the absorbance against the concentration of Fe. Include an appropriate title and axis labels.

¢ Adda trendiine to your graph and include the equation of the line (4 dp) as well as the R value
14 dp)

d. Using your graphed resukts, what s the average absorptivity (spm cm ) of Fe at 510 nm?

€. Anunknown solution of Fe treated in the same manner yielded an absorbance value of 0.62.
What s the concentration of Fe in the unknown solution?

(3 marks) State whether the spin quantum number for the following elements is zero, a half integer,
or awhole integer (do not give exact values).

*ca

wspg

Mg

oy

nigy

w3y

sanoe

(4 marks) Using Table 3.2 from your textbook, give both the spin quantum number and the number
of possible orientations (number of magnetic quantum states) for the following nuclei exposed to a
magnetic field.

a B¢
b Yo
o B
d H
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the 'H NMR spectrum of the following molecules?

6. (4marks) How many different signals (nuclei in different chemical environments) would be seen in
a

~NH

I
Hie—¢—
CHy

Oy OH
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7. (2marks) A proton appears ata chemical shift of 7.0pom (us. TMS) in an NMR spectrometer
operated 3t 60 Mz, What is the resonance frequency of the proton?

8. (2marks) A can of paint solvent found atthe scene of an arson attempt is believed to be sither 3
mixture of hydrocarbons or acetone, {CH:J.C=0. Briefly explain how you would determine which

solvent was used based on IR spectroseopy analysis
5. (amarks)

a. Give one distinet IR band (ar the absence of a band) for each molecule below which would

allow you to distinguih between the two compounds:

T

b Give one distinct R band {ar absence of a band| for each molecule below which would sllow
VU to distinguich batween the twe compaund:

CH,CH,C=CCH,  CH,CH,C=CH
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{1 marks) Match the three molecules below to the IR spectra that follow. Defend your sssignment
using one peak (or setof peaks) which i unigue to that melecule.

Molecule 1 Wolecule 2 Molecule 3

Oy, 0. _-CH;
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