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(Time: 3 Hours)    Total Marks: 100  

 

N.B.:   (1) All questions are compulsory. 

 (2) Figures to the right indicate full marks. 

 (3) Use of log table/ non-programmable calculator is allowed. 

 

 

Q.1   Attempt any four of the following. 20 

 A)  Define the term quality. Explain the term quality control and quality 

assurance. 
 

 B)  What are the functions of a QC lab? What are the characteristics of 

LR, AR and GR grade reagents? 
 

 C)  What is ppm? How many grams of KCl should be weighed to prepare 

2.0 L of 25 ppm solution of K+. 
 

 D)   An aqueous solution of H2SO4 (mol.wt.=98) contains 10.78 g of acid 

per dm3 of the solution. The density of acid solution is 1.123 g/ml 

Calculate i) molarity, ii) normality and iii) mole fraction of the acid 

in the solution.  

 

 E)  What are the difficulties encountered in sampling of solid? Explain 

the term bulk ratio and size to weight ratio. 
 

 F)  Write a note on – 

i) sampling of Homogeneous liquids. 

ii) Ambient sampling 

 

     

Q.2   Attempt any four of the following. 20 

 A)  Calculate the potential of 20 ml of 0.1M Fe(II) with 0.1M KMnO4  at 

i) equivalence point ii) beyond the equivalence point of the titration. 
 

 B) 

 

 Explain the conditions to be fulfilled by substance to be used as a 

metal ion indicator. 
 

 C)  Justify the statement - EDTA is a good titrant for estimation of metal 

cations.  
 

 D)  Explain back titration and alkalimetric titration with respect to EDTA 

titration. 
 

 E)  Draw a titration curve of 20 ml of 0.1M Fe(II) with 0.1M Ce(IV) 

solution. 
 

 F)   Discuss any two methods to increase the selectivity of EDTA.  

     

Q.3.   Attempt any four of the following. 20 

 A)  Discuss the principle of Atomic Absorption Spectroscopy. Explain 

the role of rotating chopper in AAS. 
 

 B)  Name the burners used in FES. Discuss any one burner.  

 C)  With the help of Jablonski diagram explain phosphorescence and 

fluorescence. 
 

 D)  Explain the applications of fluorescence spectroscopy.  

 E)  Discuss the working of turbidimeter with the help a labelled diagram.  

 F)  Explain: - 1) Turbidimetric titrations      2) Phase titrations  
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Q.4   Attempt any four of the following. 20 

 A)  Explain the different steps involved in the process of solid phase 

extraction. 
 

 B)  What is meant by sequestering? Discuss any one factors affecting 

solvent extraction. 
 

 C)  Give the comparison between solvent extraction and solid phase 

extraction. 
 

 D)  Give the applications of HPLC.  

 E)  What is meant by HPLC? Discuss reciprocating pump.  

 F)  Name the steps involved in HPTLC. Write a note on any one detector 

used in HPTLC. 
 

     

Q.5 A)  Select the correct option and complete the following statements: 

(any five) 

05 

  a) Quality control is primarily focused on _____ inspection and testing. 

i) product          ii) facilities                iii)  process 

 

  b) _____ grade reagents are suitable for general laboratory use and have 

acceptable purity for most applications. 

i)  AR                 ii) LR          iii) GR 

 

  c) 1 𝜇𝑔 𝐿−1  𝑖𝑠 _____. 

i)  1 ppm             ii)     1 ppb          iii) 1 ppt 

 

  d) Molarity and mole fraction are concentration units which are 

temperature _____. 

i)   dependent      ii)  sensitive          iii) independent 

 

  e) Coning and quartering is method of _____. 

i) reduction of sample size   ii) increase of sample size                                    

iii) reduction of particle size 

 

  f) In sampling of solid bulk ratio should be as _____ as possible  

i)  small                    ii)   minimum                      iii) large 

 

  g) For sampling of flowing liquid, a _____ sampler is used 

i)  auger               ii) multiple tube     iii) sample thief 

 

  h) The long form of CRM is _____ 

i) certificate reference material ii) certified reference material iii) 

certified reference matrix 

 

     

Q.5 B)  State whether true or false: (any five) 05 

  a) Ca2+ ions are titrated by replacement EDTA titrations.  

  b) Metal ion indicators are also ligands.  

  c) In complexometric titration, at the end point precipitate is observed.  

  d) The M-EDTA complexes are water insoluble.  

  e) In EDTA titrations, complexation occurs in single step.  

  f) EDTA titrations are carried out at low pH.  

  g) Titration of Fe (II) with KMNO4 number of electrons involved are 5.  
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Q.5 C)  Fill in the blanks with correct alternatives given in the bracket: 

(any five) 

(alkali & alkali earth metals, UV, phosphorescence, turbidimeter, 

toxic metals, hollow cathode lamp, low, conjugated double, AAS, 

fluorescence) 

05 

  a) _____ studies are done at low temperature (-1960C).  

  b) Flame photometry is extensively used for the estimation of ____.  

  c) In AAS the source of radiation is _____.  

  d)  Instant emission of absorbed radiation is called _____.  

  e) Absorption of radiation is independent of flame temperature in _____.  

  f) The instrument used to measure the intensity of transmitted light is 

known as _____. 
 

  g) Molecules having _____ bond are suitable for fluorescence and 

phosphorescence. 
 

  h) The function of secondary filter in fluorimetry is to absorb _____ 

light radiation. 
 

     

Q.5 D)  Match the columns: (any five) 05 

  Column A Column B  

  a) Counter current extraction (i) Double beam densitometer  

  b) UV detector (ii) Solid phase extraction  

  c) HPTLC (iii) Extraction in organic solvent  

  d) Silica powder  (iv) Uranium  

  e) Fluorometric detector (v) Aluminium  

  f) Neutral chelate (vi) Craig  

  g) 8-Hydroxyquinoline (vii) Gradient elution  

    (viii) Mercury vapour lamp  

    (ix) HPLC  

 

___________________________ 
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