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Date:  

 

 

ST. JOSEPH'S COLLEGE - AUTONOMOUS, BENGALURU-27 

SEMESTER EXAMINATION: OCTOBER 2021 

(Examination conducted in January-March 2022) 

M. Sc. Chemistry – I Semester 

CH-7521/OCH7521    PRINCIPLES OF CHEMICAL ANALYSIS 

     Time: 2½ Hours                                     Max. Marks:  70 

Note: This question paper has THREE parts and SEVENTEEN questions. 

Part A 

Answer any SIX of the following questions:                                                                                 [2 x 6 = 12] 

1. Find out mean, median, and outlier from the following determination of Pb (ppm) in a blood sample: 

20.3, 20.1, 20.2, 19.9, 19.8, 20.6, 19.7, 20.2.  

2. Differentiate between error and uncertainty in a measurement. 

3.Explain how the process of nucleation affects the size of the particles formed. 

4. What is the type of radiant power measured in nephelometric analysis? How is it related to 

concentration? 

5. Name the factors which affect the endpoint sharpness of complexometric titrations. 

6. What are the limitations of carrying out titrations in water? 

7. What variables can affect the results of the thermogravimetric analysis? 

8. What are the constituents used in Volhard titration procedures? Indicate their role. 
 

Part-B 

Answer any FOUR of the following questions:                                                                         [12 x 4 = 48] 

9. a) Explain the principle of the stopped-flow method of determination of the rate of fast reactions. 

    b) Using von Weimarn's ratio, explain why it is necessary for slow addition of reagents in dilute 

solutions and precipitating from a hot solution. 

    c) Write the composition of Karl Fisher's reagent. How is it used to determine traces of aldehyde 

present in nonaqueous samples? 

.  d) Write any three advantages of plasma over the flame and electrothermal absorption methods.                      

(3+3+3+3)                                                                                                                                   

10. a) In the DPD colorimetric method for the free chlorine residual, which is reported as parts per million 

of Cl2, the oxidizing power of free chlorine converts the colorless amine N,N-diethyl-p-

phenylenediamine to a colored dye that absorbs strongly over the wavelength range of 440-5 nm. 

Analysis of a set of calibration standards gave the following results. 
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             ppm Cl2       absorbance 

0.00                0.000 

 0.50                0.270 

          1.00                0.543 

                                    1.50                0.813 

                                    2.00                1.084 

      A sample of water collected at Mandya from the Cauvery river is analyzed to determine the free 

chlorine residual, giving an absorbance of 0.113. What is the free chlorine residual for the sample in 

parts per million Cl2? 

     Given:  = 50.72

ix  = 203.22

iy  = 0655.4ii yx  

    b) A reliable assay of ATP is in a certain type of cell gives a value of 111 µmol/100 mL with an s= 2.0 

µmol in 4 replicate measurements. You have developed a new assay that gave the following values in 

replicate analysis: 117,119,111,115,120µmol/100 mL. Find the mean and standard deviation for your 

new analysis. Can you be 95 % confident that your method produces a result different from the reliable 

value?                                                                                                                                                 (7+5) 

11. a) Explain ionization interferences encountered in the AAS technique. 

 b)  Calculate the % of bromide in a sample weighing 354 mg that yields a dried precipitate of AgBr 

weighing 187 mg. [Given: atomic masses of Ag and Br are 107.8 and 79.9, respectively]. 

 c) What is the basis of substrate and enzyme determination in the case of enzyme catalysis?  

 d) For pseudo-first-order kinetics, obtain an expression to determine initial concentration bya two-

point fixed time computational method.                                                                                   (3+3+3+3) 

12. a) Derive the expressions for the fractions of oxidizing and reducing species as a function of e m f.  

      b)Explain the effect of concentration, solubility product on the titration break of precipitation 

reactions.                                                                                                                             

     c) Discuss the applications of differential scanning calorimetry.                                                 (4+4+4) 

13. a) Explain applications of nonaqueous acid-base titrations in estimating acid hydrochlorides in the 

pharmaceutical industry. 

      b) Discuss the different methods for achieving selectivity in complex formation titrations with suitable 

examples. 

      c) Calculate the pH at the equivalence point of titration between 10.0 cm3 of 0.1M formic acid and           

0. 2  M KOH( Ka= 0.00017)                                                                                                      (4+4+4) 
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14. a) Describe the applications (reaction involved and procedure) of acid-base titrations, one each with 

respect to (i) food analysis, (ii) rainwater analysis, and (iii) equivalent weight determinations. 

b) A 5.00-mL sample of fermented sugar was diluted to 1.000 L in a volumetric flask. The ethanol 

(C2H5OH) in a 25.00-mL aliquot of the diluted solution was distilled into 50.00 mL of 0.02000 M 

K2Cr2O7 and oxidized to acetic acid on heating: After cooling, 20.00 mL of 0.1253 M Fe2+ was 

pipetted into the flask. The excess Fe2+ was then titrated with 7.46 mL of the standard K2Cr2O7 to a 

diphenylamine sulfonic acid endpoint. Calculate the percent (w/v) C2H5OH (46.07 g/mol) in the 

sample.                                                                                                                                         (5+4+3) 

 

     Part-C 

Answer any TWO of the following questions:                                                                            [5 x 2 = 10] 

15.a) The concentration of lead in the bloodstream was measured for a sample of 30 postgraduate students 

of St Joseph's College, Bangalore. The sample mean was 15.3 ng/mL (ppb), and the standard 

deviation was 0.7 ng/mL. How large should the sample size be to decrease the 95% confidence 

interval to 0.2 ng/mL? 

     b) A linear regression analysis gave values of 777 and 110234 ppm–1 for the intercept and slope of a 

calibration graph for the determination of [P] by ICP emission spectrophotometry. If a sample gave 

an emission intensity of 27630, what is the value of [P]?                                                                   (3+2) 
 

16. a) The fluorescence intensity of 8-hydroxy quinoline is much less than that of its zinc complex. 

      b) Explain what happens to the value of fluorescent quantum yield when the following transformation 

takes place:                                                                                                                                       (2+3) 

                    

17. A 1.509-g Pb/Cd alloy sample was dissolved in acid and diluted to exactly 250.0 mL in a volumetric 

flask. A 50.00-mL aliquot of the diluted solution was brought to a pH of 10.0 with an NH4Cl/NH4OH 

buffer; the subsequent titration involved both cations and required 28.89 mL of 0.06950 M EDTA for 

eriochrome black endpoint. A second 50.00-mL aliquot was brought to a pH of 10.0 with an 

HCN/NaCN buffer, which also served to mask the Cd2+; 11.56 mL of the EDTA solution were 

needed to titrate the Pb2+. 

i) Calculate the percent Pb and Cd in the sample. 

ii) Write the sequence of reactions involved,  
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