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13.1. (a)  T = 100*10
-0.038

 = 91.62% 

(b) T = 11.01% 

(c) T = 39.9% 

(d) T = 57.41% 

(e) T = 36.73% 

(f) T = 20.32% 

 

 

13.5.   
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13.8. (a)  A1 = εbc = 7.00x10
3
*1.00*3.49x10

-5
 = 0.2443 

(b) A2 = = εbc = 7.00x10
3
*2.50*1.745x10

-5
 = 0.3054 

(c) T1 = 10
-0..2443

 = 0.596,  T2 = 10
-0.3054

 = 0.495 

(d) A = -log(0.596/2) = 0.526 

 

 

13.9. e = 7000 L/mol-cm 

 

cFe = (7.9 mg Fe/L)*(1 g/1000 mg)*(1 mol Fe/55.8 g)*(2.50 mL/50.0 mL) = 7.08x10
-6

 M 

 

 A = 7000*2.50*7.08x10
-6

 = 0.1239 

 

 

13.15.  (a)  T = 256 mV/498 mV = 0.514   A = -logT = -log(0.514) = 0.289 

 (b)  A = 0.289/2 = 0.1445   T = 10
(-0.1445)

 = 0.717 

 (c)  A = 2*0.289 = 0.578   T = 10
(-0.578)

 = 0.264 

 

 

14.1 Allow “s” indicate the standard and “x” the unknown.  Vt is the total volume of the 

solution. 

 

Ax = εbcxVx/Vt 

 

As = εb(cxVx + csVs)/Vt 
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14.2.  

Ax = εbcxVx/Vt 

 

As = εb(cxVx + csVs)/Vt 
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 And converting from ppm to grams: 

 42.05 1
* *.200 4.1 10

1000

mg g
L x g

L mg

  

 Solving for percentage of sample: 

 4.1x10
-4

g/0.5990g *100% = 0.068% 

 

14.8 (a)  A365 = 0.426 = 3529*1.00*cCo + 3228*1.00*cNi 

     A700 = 0.026 = 428.9*1.00*cCo + 10.2*1.00*cNi 

 

cCo = (0.026 – 10.2*cNi)/428.9 = 6.06x10
-5

 – 2.378x10
-2

*cNi 

 

0.426 = 3529(6.06x10
-5

 – 2.378x10
-2

*cNi)+3228*cNi = 0.2138 – 83.9*cNi + 3228*cNi 

 

cNi = 6.41x10
-5

 M 

 

cCo = 5.9x10
-5

 M 

 

(b)  Solving similarly, cCo = 1.88x10
-4

 M and cNi = 3.99x10
-5

 M 

 

 

15.1.  In a fluorescence emission spectrum the exciting wavelength is held constant and the 

emission intensity is measured as a function of wavelength.  In an excitation spectrum the 

emission intensity is monitored at one wavelength while the excitation wavelength is varied.  

The excitation spectrum should closely match the absorption spectrum because emission 

intensity in most cases is proportional to the amount of light absorbed. 

 

 

15.3.  For spectrofluorometry the analytical signal F is given by F = 2.303K’εcP0.  The 

magnitude of F and thus the sensitivity can be enhanced by increasing the source intensity P0 or 

the transducer sensitivity. 
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15.7 

 


