
 

P
a
g
e
1

 
 

Registration No: 
 

 
 

Total Number of Pages: 03 B.TECH 

 PBT4I103 

4th Semester Regular Examination  2016-17 

BIOINSTRUMENTATION 
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Q.CODE: Z1177 
Answer Part-A which is compulsory and any FOUR from Part-B. 

The figures in the right hand margin indicate marks. 

  
 

Part – A (Answer all the questions) 
 

Q1  Answer the following questions: multiple type or dash fill up type (2 x 10) 

 a) In which region of the electromagnetic spectrum does absorption at 177 nm 

come? 

a) Visible 

b) Infrared 

c) Near-UV 

d) Vaccum-UV 

 

 b) Which of the following techniques would be most useful to identify and 

quantify the presence of a known impurity in a drug substance? 

a) NMR 

b) MS 

c) IR 

d) HPLC 

 

 c)  Which of the following would be attracted toward a positively charged sheet 

of metal? 

a) alpha particle 

b) beta particle 

c) gamma ray 

d) none of the above 

 

 d) In mass spectrometry, which of the following phrases is shortened to the 

acronym "MALDI"?  

a. mass analysis by light-detected ions 

b. matrix assisted laser desorption ionization  

c. many atom loss-detecting ionization  

d. molecular and light detecting instrument 
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 e) Which of the following statements regarding mass spectrometry is wrong? 

a) In a normal mass spectrometer, electron impact causes a molecule to lose 

an electron and become a molecular radical cation which decomposes into 

fragment cations and radicals. 

b) Only cations can be detected by a normal mass spectrometer. 

c) A compound whose molecules contain just one bromine atom shows two 

molecular ion peaks of similar intensity, one at +1 and one at -1 of the 

average m/z value. 

d) Molecular ion peaks always have even-numbered values of m/z. 

 

 f)  Ion exchange chromatography is based on the 

a) Electrostatic attraction 

b) Electrical mobility of ionic species 

c) Adsorption chromatography 

d) Partition chromatography 

 

 g) Thin layer chromatography can be used to distinguish between different 

amino acids. If a particular amino acid has low solubility in the mobile phase 

used, then the other aminoacid ... 

a) will spend more time dissolved in the mobile phase than attached to the 

stationary phase. 

b) will have a low Rf value. 

c) must have a high molecular mass. 

d) will move at a speed close to that of the solvent. 

 

 h) What is the first stage of the two-stage two-dimensional PAGE? 

a) SDS-PAGE 

b) HPLC 

c) Isoelectric focusing 

d) Sedimentation 

 

 i) The pH at which a protein carries a net zero charge is termed which of the 

following? 

a) pKa 

b) pKb 

c) pI 

d) K 

 

 j) Microbiosensors are based on 

a) ions effect 

b) ionsensitive field effect transistor 

c) piezoelectric effect 

d) magnetic effect 

 

 
Q2  Answer the following questions: Short answer type type (2 x10) 

 a) Define spectroscopy.  

 b) Explain Cerenkov counting.  

 c) Differentiate between SDS-PAGE and native PAGE.  
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 d) Explain Isoelectric focusing technique.  

 e) Explain in short about the working principle of ORD.  

 f) Define  blotting.  Name  the  blotting  technique  which  is  used  for  detection  of  a 

specific DNA sequence in DNA samples and its subsequent hybridization. 

 

 

 g) Explain the term radioisotope? State the name of α, β and γ particles in terms of 

radioactivity. 

 

 h) Differentiate between partition and adsorption chromatography  

 i) Explain HPLC. What do you understand by the term retention time in HPLC?  

 j) What are biosensors? Name any two applications of biosensors.  

 

Part – B (Answer any four questions) 
 

Q3 a) Define the term NMR. Explain in detail about the working of NMR. (10) 

 
b) Define  FT-IR  and  write  in  detail  about  the  working  of  FT-IR  with  suitable 

diagram 

(5) 

    

Q4 a) Illustrate in detail about the working principle and running of SDS-PAGE. (10) 

 b) Write in detail about the working of Differential scanning calorimetry.  (5) 

    

Q5 a) Explain with appropriate diagrams the working of Solid and liquid scintillation 

and Gieger-muller Monitor. 

(10) 

 b) Write down the safety aspects known by you for handling radioactive elements. (5) 

    

Q6 a) Write in detail about Mass spectroscopy with appropriate diagram. (10) 

 b) Explain in detail about any five matrix materials that can be used for preparing (5) 

  column matrices in column chromatography.  

    

Q7 a) Describe in detail about X-ray crystallography with a neat flowchart. (10) 

 b) Explain in detail about bioreporters. (5) 

    

Q8 a) Draw  a  neat  flowchart  and  describe  elaborately  the  working  principle  of  High 

performance liquid chromatography (HPLC). 

(10) 

 b) Explain in short about Northen blotting. (5) 

    

Q9 a) Explain the use of biosensors in the field of medicine. (10) 

 b) Write a short note on Thin layer chromatography (TLC). (5) 
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