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Biochemistry  

 
 

                  Paper 3: Physiology, Clinical Biochemistry and  Immunology 
 

Time: 3 hours                                                                                                     Max. Marks: 80 

SECTION – A 

Answer ALL questions                               4 x 15 = 60  

 

1. a) Explain the mechanism of Blood clotting?  
         

(Or   

b)  Explain the chemistry and physiological role of thyroid hormone?   

           

     2.    a) Explain the importance of different nutrients in Pregnant and lactating mothers?  

             

     (Or  

             b) Write the source, structure and biochemical role of Vit B12?   

          

     3.     a) Write the structure of  Nephron and add a note on urine formation?  

          

(Or  

             b) Disorders of Carbohydrate and Proteins metabolism?  

          

    4.     a) What is immunity write about different types of immunity?  

           

(Or 

b) Explain different experiments to determine Ag-Ab interactions         



                   

SECTION – B 
 

Answer any FOUR questions                                                                 4 x 5 = 20 
 

5. Chemical composition of Blood.  
         


6. Hormone action. 
    


7. D vitamin deficiency. 
    


8. Liver function tests.  
    


9. GTT  
 


10. Structure of  IgG.  
  

 
11. ELISA  

  


12. Hypersensitivity.  
    

  
  



  Practical Model Question Paper 

 

Time: 3 hours                          Max. Marks: 50 

I. One major experiment from the list of experiments given in the syllabus 
 (Valuation must be based on principle, procedure, calculations, 
 result expression, discussion & conclusions)                    20 Marks 
 

II. One minor experiment from the list of experiments given in the syllabus 
 (Valuation must be based on result & conclusions)                    10 Marks 

 

III. Write up on any principle/procedure of one experiment from the syllabus 
                          5 Marks 

 

 IV. Viva-voce                         5 Marks 

 

  V. Practical Record                       10 Marks 

   _________ 

  Total   50 Marks 

           _________ 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Paper 4: Microbiology and Molecular Biology   
 

Time: 3 hours                                                                                                     Max. Marks: 80 

SECTION – A 

Answer ALL questions                          4 x 15 = 60 
 
 

1. a) Write the detail history about the classification of Microorganisms? 

          
(Or 

b) Write and Lytic and Lysogenic cycle Bacteriophage?     
                


2. a) Explain the semi conservative replication process?  
           

(Or 

             b) Write the steps involved of proteins translation?�
     
 

3. a) Write about the Genetic code?  
          

(Or 

b) Describe the gene expression in prokaryotes?  
                      
 

4. a) Write the principle of PCR. Add note on the details procedure of DNA   
     amplification?  
         

(Or  

            b) Establishment of c DNA libraries?  
         
 

SECTION – B 
 

Answer any FOUR questions                                                                 4 x 5 = 20 
 

5. Significance of Gram’s staining.  
     


6. Okazaki fragments.  
   

7. Inhibitors of RNA synthesis.  
    




8. Wobble hypothesis.  
 


9. r- DNA Technology. 
            r- DNA    

 
10. Vectors.  

    


11. Southern Blotting.  
    


12. Applications of Bioinformatics.  
         

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Practical Model Question Paper 

 

Time: 3 hours            Max. Marks: 50 

I. One major experiment from the list of experiments given in the syllabus 
 (Valuation must be based on principle, procedure, result expression,  
 discussion & conclusions)          20 Marks 
 

II. One minor experiment from the list of experiments given in the syllabus 
 (Valuation must be based on result & conclusions)     10 Marks 

III. Write up on any principle/procedure of one experiment from the syllabus 
          5 Marks 

IV. Viva-voce        5 Marks 

  V. Practical Record       10 Marks 

  ________ 

  Total  50 Marks 

          _________ 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 



 

Biotechnology 

Paper 3:  Molecular Biology, Genetic Engineering and Immunology  

Time: 3 hours                                                                                                       Max. Marks: 80 

SECTION – A 

Answer ALL  the  questions                                4 x 15 = 60  

1. a)  Explain organization of nuclear genome?  
 

                                            Or  

b)  Explain the following terms satellite DNA, Promoters and histone genes? 

 

     2.    a) Define Splicing and explain the mechanism of  intron removal?  

                                                        Or  

             b) Discuss the various steps involved in Protein synthesis of Prokaryotes? 

     3.     a) Describe the role of different enzymes used in gene cloning? 

                                                        Or  

             b)  Define Vector and explain about different types of Vectors used in Genetic           
                   engineering? 

    4.     a) Explain the organs of immune system and their importance? 

                                                         Or  

            b) Define immunity and write in detail about types of immunity  

SECTION - B 

Answer any FOUR questions                                                                                    4 x 5 = 20 

5. Palindromic repeats 

6. Cot curve 

7. Genetic code  

8. Polyadenylation  

9. PCR  

10.  c DNA library 

11. Type I  Hypersensitvity  

12. Autoimmunity 



 

Practical Model Question Paper 

Paper-3: Molecular Biology 

Time: 3 hours                          Max. Marks: 50 

 

1.  Isolate DNA in the given sample and report.              20 M 

 

2.  Perform  the WIDAL/VDRL/Blood grouping tests and report.                          10M 

    or 

 3. Spotters           (4x2.5)     10M 

 

4. Record & Viva-voce        10 M 

          Total 50 M 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Paper 4:  Applications of  Biotechnology    

Time: 3 hours                                                                                                     Max. Marks: 80 

SECTION – A 

Answer ALL questions                               4 x 15 = 60  

1. a) What are Stem cells?  Describe the importance of Stem cells?  

                                                or  

b) Describe the various methods of Gene transfer? 

 

     2.    a) Explain the steps involved in Plant tissue culture experiment?  

                                                           or  

             b) Discuss the production of therapeutic proteins from transgenic plants? 

     3.     a) Explain fermentative production of an antibiotic? 

                                                           or  

            b)  Describe the Screening methods employed for selection of industrial important  

                 organisms? 

    4.     a) Write an account on Biofertilizers? 

                                                            or  

            b) Describe the difference between Conventional and Non conventional energy  

                 sources? 

 

SECTION - B 

Answer any FOUR questions                                                                                       4 x 5 = 20 

       5.  Gene therapy 

       6  Cell culture media  

       7.  Somatic embryogenesis  

       8.  Agrobacterium  

       9.  Design of Fermentor   

     10.  Fermented Food  

     11.  Biogas  

     12.  Bioleaching 

  

 



 

Practical Model Question Paper 

Paper -4: Industrial and Environmental Biotechnology 

Time: 3 hours                          Max. Marks: 50 

1.    Colorimetric estimation of alcohol.                               20 M 

                                              or 

       Estimation of BOD in the given water sample.    

 2.      Perform the MBRT test and report the quality of milk sample.                             10M 

 3.      Spotters  (4x2.5)                                                                                                 10M 

 4.      Record & Viva-voce                 10 M 

               Total        50 M 

 

  



Botany             

Paper 3: Taxonomy Medicinal Botany, Plant Genetics, Ecology and Biodiversity 

Time: 3 hours.                          Max. Marks: 80 

SECTION – A                                        

Answer all questions. Draw diagrams wherever necessary.                               4 x 15 = 60  

1     a) Write an account of Engler and  Prantl’s System of Classification  
            

(or)   
     b)  Describe the Characteristic features of the family Asclepiadaceae and add a note  

     on   its economic importance  
                   
      

  2     a) Give an account of Ayurveda and Homoeopathic systems of medicine  
                   

(or)   
           b) Write the botanical names active principles and medicinal uses of Aswagandha,  

             Sarpagandhi, Nelavemu and Amla  

                 

          

3      a) What is Gene Interaction? Write about complementary and supplementary genes with 
suitable examples. 

 (or)  
         b)  Explain the mechanism of gene regulation and expression in prokaryotes with the 

help of  lac.operon. 

 4      a)  What is Plant Succession? Explain the process of  Xerosere 

 (or)   
          b)  Describe types and levels of  Bio Diversity 

 

 

SECTION – B 

 Answer any FOUR questions                                                                             4 x 5 = 20  
 

5)    Epistatis
    



6)    Linkage 
         

 
7) Pollination in Orchidaceae 



 
  
8)   Tulasi & Kalabanda 
    


9)    AYUSH  
   



10)   Nitrogen cycle 
     


11)   Hot spots  
    


12)    Earth summit  
    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Practical Model Question Paper 

Paper 3: Taxonomy, Medicinal Botany, Plant Genetics, Ecology And  Biodiversity 

Time: 3 hours                          Max. Marks: 50 

1. Describe specimen “A” in  technical terms.  Draw the diagrams of Twig with  

       inflorescence, L.S of Flower, T.S. of ovary, floral diagram & Floral formula      

  [Des.=5 twig=1/2, L.s.flower, 1,T.S.ovary=1/2, F.D.=2,  F.F=1]                          10 M
  

2.   Derive the given plants ‘B’ up to the family                                 3 M 
 

3. Genetics Problem (C)         6 M 
 

4.   Write the Medicinal Importance of   D & E                                           2x3=6 M 
         

5.  Write about the Ecological instruments F & G                      2x3=6 M 
 
6.  Endemic/ endangered plants  H & I                      2x3=6 M 

 

7. Write the botanical name and family of  J & K                                   2x1 ½=3 M 

 

 8.  Record. Herbarium and Field note book                              5+3+2=10 M 

            

                        ------- 

            Total         50 

                ------ 

 

 

 

 

 

 

 

 

 

 

 



 

 

Paper 4: Plant Physiology, Tissue Culture, Biotechnology, Horticulture and Seed 

Technology 

Time: 3 hours                                                                 Max marks: 80 

SECTION-A 

 

Answer ALL questions. Draw labelled diagrams wherever necessary                       4x15 = 60      

                                        

1. a.  Describe the process of  Photophosphorylation in plants and mention role of  
     chemiosmotic theory 

              
         

(or)   
 
             b. What is transpiration. Describe the mechanism of Stomatal movement


2. a.  Describe Kreb’s cycle and add a note on its importance
                                                   (or)   

   b. Write an essay on Nitrogen fixation. 


   3.     a.  Write an essay about single cell culture and bring out its importance 

                     

(or)   
 b.   Write an essay on r-DNA Technology?   
     DNA      

          4.  a.  Write a detailed account on seed  testing   procedure  

              
(or)   

            b.  Give details of horticultural techniques for cultivation of ornamental crops 
                
   

SECTION – B 

Answer any FOUR Questions.                                                                                      4 x 5 = 20 

5.  C4  Plants 
  C4     


6.  Phytochrome 
  






7. Auxin 
 

8. Osmosis 
 


9. M.S Medium 
M. S   

 

10.   Seed banks 
   


11.   Green House 
  


12.   Mistchamber 
    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Practical Model Question Paper 

Paper – 4: Plant Physiology, Tissue Culture, Biotechnology Horticulture and Seed 

Technology 

Time: 3 hours.                          Max. Marks: 50 

1.  Describe and demonstrate the Experiment ‘A’ with a neat labelled diagram                10 M 

2.  Describe and demonstrate the experiment ‘B’              6 M 

    (seed dressing/ Vegetative propagation)           

3.  Identify and write notes on C, D & E  (Instruments used in Horticulture)    3x2=6 M
             
4.  Identify and write notes on F & G  Tissue Culture equipment / Photographs        2 x 3 =6 M 
   

5.  Describe the Isolation and estimation of DNA      6 M 

6.    Describe the Method of micro propagation using explants    6 M 

7.        Record                                                                                                                         10

                       -------------- 

           Total           50 M 

            ----------------- 

 
 
 
 
 
 
 
 
 
 

 
 

 
 

 

 

CHEMISTRY 

Paper 3: InOrganic, Organic and Physical Chemistry 
Time: 3 hours                  Max. Marks: 80 
 

SECTION - A 



Answer ALL questions.                                                                                                4x15 = 60      

 
1. a)  Discuss the salient features of crystal field theory? Discuss the splitting of   d- orbitals in   

     case of   octahedral and tetrahedral complexes?      
               
   

(Or)          

       b)  i) Explain the mechanism of  ligand substitution reactions in square planar complexes?    
               


2. a)  What are amines? Write any three methods for the preparation of amines. Explain the    
 method of separation of amines by Hinsberg method?    
       
                     
       

(Or)          

      b)  i)  Establish the open chain structure of Glucose with relevant chemical equations.               
               


            ii) How do you bring the following changes  
                A) Pentose to Hexose     B) Aldose to Ketose            
                                


3. a)  Derive an expression for the rate constant of a first order reaction and give the    

 characteristics and two examples of first order reaction?                                 

                    
     

(Or)          

       b) i)  Derive Kirchoff equation and mention its applications. 
             

ii)    Explain Joul-Thomson effect. 

          
 
4.     a)   i)     Derive Brags equation 
       
             ii)    Explain the absorption spectrum of (Ti(H2O)6)

3+ 

                    (Ti(H2O)6)
3+       

          iii) Explain why electrophillic substitution in furan takes place at 2-position rather  

                than  3- position? 

                 
     

(Or)          



   b) i)   Explain the importance of Na+, K+ ions in biological system. 
            Na+, K+           


    ii)   Explain the mechanism of  Nef  reaction. 
                  

      iii)  Explain Jablonski diagram 
                  

                                                      SECTION - B                    
 
Answer any  FOUR questions.                                                                                      4 x 5 = 20                                     

5. What is Effective Atomic Number (EAN)? Calculate EAN of the central metal in the        

    following  a). [Ni(NH3)6]
2+  b). [Fe(CN)6]

3-   

      EAN   [Ni(NH3)6]
2+  b). [Fe(CN)6]

3-   EAN     

 

6. Explain the Pearson's concept of Hard and Soft Acids and Bases (HSAB).   
                     
 

7.   Explain the following  
a) Jwitter ion  b). Isoelectric  point. 

                      


8.   Why Glucose and Fructose form the same osazone. 
                 


9.   How do you distinguish alkyl cyanides and  isocyanides. 
               

10. State first law of Thermodynamics and give its mathematical expression.  
               
 

11.  Prove that Cp - Cv = R 
       Cp - Cv = R      
 
12.  Discuss the toxic effects of mercury and lead. 
           
 
 
 

 

Practical  Model Paper 

Paper – 3: Organic Chemistry 

Time: 3 Hrs                                                                                        Max.Marks:50 

                             



   In the practical examination, fifty percent of the students are given the question of Synthesis 
of Organic Compound and the rest are given Identification of functional group in the given 
compound. 

Synthesis of Organic Compound or Identification of functional group-       30 marks 

Record (Minimum of each 6 compounds of liquids, solids and 5 preparations to be recorded) -                                                                                  

               10marks, Viva-Voce     : 10marks                                                                                                           

                                                    Total: 50marks 

Q A. Synthesis of Organic compound: 30 Marks 

Breakup of marks: 

A. Writing the procedure with relevant equations—10 M 
B. Preparation of the Compound-----------                  15 M 
C. Yield                                                                                 5 M 
                                                                              ---------------------                                                                                               

                                                                                   Total—30 

Q B. Identification of functional group and naming of the organic compounds---30 M                                 

Breakup of marks 

Color 1 
Odor 1 
Physical state 1 
MP/BP 1 
Ignition test 1 
Litmus test 2 
Solubility 2 
Detection of Extra elements 3 
Unsaturation test with Bromine water 1 
Unsaturation test with Permanganate 1 
Identification of Functional group 3 
Confirmatory test for functional group 3x3 
Derivative 3 

Report 1 
Total  30 

 

 
 
 
 

  Paper- 4 :   Chemistry and Industry 
 
Time: 3 hours                   Max. Marks: 80 
 

SECTION - A 

 



Answer ALL questions.                                                                                                4x15 = 60      

 
1 .a)  What is Chromatography? Discuss briefly the principle and experimental procedure for   

         Column Chromatography? 

                       
  

(Or)          

b) Write the principles of UV-Spectroscopy.  Mention few applications. 
            UV               
 

2. a  i) Define Drug? Give the classification of drugs based on structure and therapeutic  

          activity?               

             
      
       ii) What are antibiotics? Describe the synthesis and therapeutic action of chloroquin. 
                
   

   (Or)          

       b.  i) What is green chemistry. Explain the principles of green chemistry. 
                               
    

3. a) i)  Classify different types of polymers with suitable examples?  
            
 

        ii)  Discuss in detail chain and step polymerization mechanisms. 
           

           (Or)          

    b). i)  Discuss in detail the acid and base catalyzed reactions with suitable examples. 
           
 
         ii)    Write the characteristics of enzyme catalysis. 
       
 

4. a)  Discuss the principle involved in the NMR spectra? Explain the NMR splitting of   
      signals. 

                 
 

          (Or)          

b) What is meant by AIDS? Explain in detail the HIV virus and its effects on the human      
         body? What are  the tests available to identify HIV and mention two drugs for  HIV.                                                       
         AIDS    HIV             

        HIV                        



                                                                                                          

                                                  SECTION - B    

Answer any  FOUR questions.                                                                                      4 x 5 = 20                                                                 

5. What is counter current extraction? Explain its principle and applications. 
                  


6. Explain the basic principles of Mass spectroscopy. 
                 


7. What is meant by formulation? Give different types of formulations?  
                

8. How the molecular weight of a polymer is determined by Osmometry? 
                 


9. What are nano materials? Explain their preparation. 
     
 

10. Write a note on super conductors. 
           
 

11. Explain the Beer-Lambert law and its limitations. 
                     


12. Give the synthesis and therapeutic activities in paracetamol 
       Model Question Paper 

 

 

 

 

 

 

 

 

 

 

 

 

Practical  Model  Paper 

Paper- 4: Physical Chemistry 

Time: 3 Hrs                                                                                                                   Max.Marks:50 



 

Any one Physical Chemistry Experiment can be asked out of the six topics (Chemical Kinetics, 

Distribution Law, Electro Chemistry, Ph -metry, Colorimetry and Adsorption) as prescribed in 

the practical fourth paper. 

Record-                                    10M 

Project work & Viva-voce     10 M 

Practical-                                  30M 

                                    TOTAL-50M 

Break up of Practical marks (30) 

Procedure in First 10 minutes-                                         5 M 

Formula and units with representation of each term- 5M 

Tabulation and calculation-                                              5M 

 

                                         For results<10% error: 15M 

                                                 10 to 15% error:   10M 

                                               Above 15% error:  05M 

 

 

 

 

 

 

 

 

 

 

 

COMPUTER SCIENCE 

. 

Paper 3: Database Management System 

Time: 3 hours                                                                                                       Max. Marks: 80 



SECTION- A 

Answer ALL questions.                                                                                                4x15 = 60      

 

1. a) What are the advantages of the DBMS? 
 
                                                   Or 
    b) Explain the various data models. 
 

2. a) What is an E-R Diagram? Explain the various symbols in E-R diagram. 
 
                                                   Or  
    b) What is Normalization? Explain the different types of Normalization. 
 
3. a) What is SQL? Explain the DDL and DML Commands. 
 
                                                    Or 
    b)  Explain the Database Life Cycle. 
 

4. a) Explain the various types of concurrency control techniques. 
 
                                                    Or 
    b) Explain the characteristics of DDBMS. 
 

SECTION-B 

Answer any FOUR questions                                                                                        4 x 5 =20                                                                                                                                

5. What is data independency? 
 
6. What are the different types of keys? 
 
7. What are the different types of entities? 
 
8. What is De normalization? 
 
9. What are the different types of Joins? 
 
10. What are the various types of aggregative functions? 
 
11. What are the properties of transaction? 
 
12. Explain the various types of transparency features. 

 
 
 

 

Paper 4 (Elective -A) Web Technologies 

Time: 3 hours                                                                                                       Max. Marks: 80 

SECTION- A 



Answer ALL questions.                                                                                                4x15 = 60      

 

1. a) What are HTML tags ? Explain any ten tags 
                                                    Or 
            b)  Describe  the different ways that styles can be added to a page 
 
 

2. a)  Discuss functions in Java Script 

                                                    Or 
            b) Explain the various objects of Java Script 

 

3.  a)  Describe DHTML with Java Script 
                                                    Or 

b) Write about events and moving images 
 

 

4. a)  What is Active Server Page? Explain  
                                                    Or 
          b) Define XML. How to define data for web applications? 
 

 SECTION-B 

Answer any FOUR questions                                                                                        4 x 5 =20                                                                                                                                

5.  What is the importance of forms in HTML? Explain 

6. What are the different types of lists in HTML? Explain 

7. What is Cascade Style Sheet? Explain 

8. Explain the operators in Java Script 

9. Explain data validation in DHTML 

10. Explain Rollover buttons and Floating logos 

11. Explain Document Object Model 

12. Describe XML documents and Schema  

 

 

 

Paper 4 (Elective -B) GUI Programming 

Time: 3 hours                                                                                                       Max. Marks: 80 

SECTION- A 



Answer ALL questions.                                                                                                4x15 = 60      
 

1. a) What are the data types used in visual basic? Explain 

    b) Explain the various control structures with syntax and examples 

Or 

   c) What are the different procedures? Explain 

   d) What are the control arrays? Explain the working of control arrays in visual  

        basic. 

2.  a) What are the different controls available in Visual Basic? Explain 

Or 

     b)  Explain OLE drag and drop  

     c) Write about evolution of computing architectures 

3.  a) Describe all about ActiveX controls  

Or 

b)  What are the steps to connect to database using ADO? Explain 
 

4.  a) What are Add-Ins? Explain 
Or 

           b)  Explain ActiveX EXE and ActiveX DLL 
 

 

SECTION-B 

Answer any FOUR questions                                                                                        4 x 5 =20   
                                                                    

5. Explain various mouse events 

6. What is dialog box? Explain 

7. Explain Rich Text Box 

8. Describe MDI 

9. What are objects and classes? 

10. What are file system controls? Explain 

11. What are the different Data Access Options? Explain 

12. Explain about OLEDB  

 

 

Paper 4 (Elective -C) – Operating Systems 

Time: 3 hours                                                                                                       Max. Marks: 80 



SECTION- A 

Answer ALL questions.                                                                                                4x15 = 60      

1. a) Explain operating system structure and services 

Or 

             b) Explain about process scheduling 

     2.  a)  Explain multi-threading models and programming 

Or 

              b) Explain methods for handling deadlocks 

    3.       a) Explain segmentation and virtual memory management 

Or 

         b)  Explain the demand paging and page replacement policy 

 

4.  a) Explain file allocation methods 

                                             Or 

             b)  Explain I/O systems 

SECTION – B 

Answer any FOUR questions                                                                                        4 x 5 =20   

 

   5.   Explain different types of system calls 

   6.   Explain computer system architecture 

  7.   Write about semaphores 

  8.   Discuss threading issues 

  9.   Write about swapping 

 10.  Write about file access methods 

 11.  Explain file system structure 

 12.  Explain disk scheduling 

 

Paper 4  (Elective -D)  PHP, MYSQL AND APACHE 

Time: 3 hours                                                                                                       Max. Marks: 80 

SECTION- A 

Answer ALL questions.                                                                                                4x15 = 60      



 

1. a)  Explain data types, variables and constants in PHP with examples 
Or 

           b)  Explain arrays with examples 
 
 
    2.    a)   Explain strings with PHP 

Or 
b)   Explain forms in PHP 
 

3.     a)   What is a session? Explain 
Or 

b)   Explain various file operations in PHP 
 

   4.     a)   Explain basic SQL commands 
                                             Or 

b)   Explain transactions and stored procedures  
 
                                  

SECTION – B 

Answer any FOUR questions                                                                                        4 x 5 =20   

5.  Explain loops in PHP 

6.  Explain functions in PHP 

7.  Explain date and time functions in PHP 

8.  Explain file uploads 

9.   Explain cookies 

10. Explain the steps to draw a new image in PHP 

11.  What are the different types of table relationships? Explain 

12.   Explain menus  

 

 

 

 

 

ECONOMICS 

Paper 3: Indian Economy 

Time: 3 hours             Max Marks: 80 



SECTION - A 

   Answer ALL questions.                                              4 x 15=60          

1. a) What is economic development? What are the measures of economic development? 
                                                         Or  
b) Critically explain the unbalanced growth theory? 
 

       2.   a) Explain the causes of poverty in India and the remedial measures taken by   

                  government to eradicate poverty? 

                                                         Or  
b)  Explain new economic reforms in 1991?                     

      3.   a) Various reasons for the low production in agriculture? 

                                                        Or  
            b) Problems of agriculture market in India? 
 

      4.  a) Explain New disinvestment policy in India?   

                                                         Or  
b) Discuss the role of special economic zone in India and Andhra Pradesh? 

 

SECTION - B 

Answer any FOUR questions                                                                                            4x5=20 

     5.  Sustainable development   

 
     6.  Income inequality  

 
     7.  Inclusive growth  

 
     8.  Objective of 12th five year plan  

 
     9.  Micro finance  

 
   10.  Self help group 

 
   11.  FEMA  
 
  12.  Demographic Dividend  
 

 

Paper 4(a): Public Finance and International Economics  

Time: 3 hours                Max Marks: 80 

SECTION - A 



      Answer ALL questions.                                                      4x15=60 

1. a) Explain difference between public finance and private finance? 
                                                          Or  
b) Discuss the economic effects of taxation? 
 

2. a) Explain the reasons for the growth of public expenditure? 
                                                          Or  
b) Elucidate the causes and effects of growth of India’s public debt? 
 

       3.  a) critically examine the comparative cost theory of international trade? 

                                                                 Or  

b) What is and optimum tariff? Explain the effects of tariffs on income distribution? 
 

       4.  a) Examine the recent trends in the composition and direction of foreign trade in     
                  India? 
                                                                           Or  

b) Discuss the role of World Bank in India’s economic development? 
 

SECTION - B 

Answer any FOUR questions                                                                                            4x5=20 

     5.  Maximum social advantage   
     6.  Sources of public revenue 
     7.  VAT 
 

     8.  Methods of debt redemption  
     9.  Peacock-Wiseman hypothesis 
   10.  Fiscal deficit 
   11.  Importance of international trade 
   12.  IMF 

 

 

 

 

 

 

 

Paper 4 (b): Quantitative Techniques 

Time: 3 hours              Max Marks: 80 

SECTION - A 



      Answer ALL questions.                                                      4x15=60 

       1. a) Find Inverse of the following method 

             A= 























243

232

332

 

Or  

           b) Solve the following equations by using Cramer’s rule 

     

932

22

6







zyx

yx

zyx

 

    2.  a) Find Arithmetic mean and Geometric mean for the following date 
  Class  Frequency   

            0-10      05  

  10-20      10 

  20-30      15 

  30-40      10 

  40-50      10 

Or  

       b) Find mode for the following date  
 

    Class  Frequency   

              

  0-25      04 

  25-50      06 

  50-75      10 

  75-100      14 

  100-125     08 

      125-150     04 

3.  a) Find Co efficient of sequences of Karl Pearson’s for the following date    

           
Marks   Number of students 
2 - 4    3 

4 - 6    5 



6 - 8    4 

8 - 10    7 

10 - 12    4 

12 - 14    2 

Or  

    b) Calculate Karl Pearson’s correlation for its following date 

 
 x :  9    8    7      6    5     4     3    2    1 

 y:   5    6     7     8    3     4     2     4    2    

4. a) Calculate two regression line  its following date and estimate y when x= 5  

 
 x:  2    4    3    5    6 

 y:  4    7    8    4    2  

Or  

   b) Find Fisher’s Index  members  
                                 2000            2011 
               -----------------------   --------------------- 
 Goods    Rate    Quantity               Rate    Quantity   

                                   
   P     20          08     40         12 
  Q     50          11     60         10  
  R     40          15     50         42 
  S     10          20     20         35  
       

SECTION - B 

Answer any FOUR questions                                                                                            4x5=20 

5.   A= 












23

42
  B= 













814

105
 C = 













12

43

  

            Find   A+(B+C)  for the above matrices   

  6.     Find Quartile deviation for the following date  

 

Marks:   0-5 5-10 10-15 15-20 20-25 
 

No of Students:               12  14   20    22 
 

7.  Find Standard Deviation of the following date 



     x :  10 15 20 25 30 35 

    f: 04 06 10 12 10 05 

8.  Importance of Statistics 
 
9.  Methods of Data Collection  
 
10. Histogram 
 

11. Determinants of a Matrix 
 

12. Producers surplus    
 
 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

Electronics 
 

Paper 3 : Digital Electronics and Microprocessor 
Time: 3 hours                        Max. Marks : 80  



SECTION - A                                                                                                                                           

Answer ALL questions                                                                                             4 x 15 = 60 

 
1. a)  Describe the following logic gates and draw their truth tables. 

         (i) OR (ii) AND (iii) NOT ( iv)  NAND (v) NOR 

            
         (i) OR (ii) AND (iii) NOT ( iv)  NAND (v) NOR 

           (or)           

b) State and prove De-Morgans theorems. Explain about four variable Karnaugh map      

method. 

                 
    

2.  a) Describe in detail the working of master slave JK flip-flop giving the truth table and  
          timing diagram. 
     JK                
     

           (or)           

b) Draw the circuit of 4 bit ripple counter and explain its operation. Draw the wave forms. 

                 
      

 

3. a) Draw the architecture of 8085 Microprocessor and explain the function of each block. 

                      
           (Or)          

   b) Explain various addressing modes of 8085 Microprocessor with examples. 

                
  

 

4. a) Draw flow chart and write an ALP for multiplication of two 8 bit numbers. 
      ALP        

           (Or)          

   

 b) Draw the block diagram of 8255 PPI. Explain the control word for various modes of  
       operations. 

  PPI.              
   




       SECTION - B                   

Answer any FOUR Questions                                                                                    4 x 5 = 20 

5.  Justify NAND is an Universal Gate. 
     NAND            


6.   Write a short note on sum of products. 
      SOP    


 7.   Explain Multiplexor circuit. 
        


 8.  Explain about Decade counter. 
    


9.   Give a brief note on Register organization in 8085. 
              
 

10.  Draw the Pin Diagram of 8085 microprocessor. 
              


11.  Write an ALP for Addition of two 8 bit numbers. 
       ALP  


12.   Write a brief note on Stepper motor. 
            

 

  

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Paper 4: Embedded Systems and Applications   
 

Time: 3 hours                        Max. Marks: 80  
SECTION -  A                                                                                                                                                

Answer ALL questions                                                                                             4 x 15 = 60 



 
1. a ) Draw block diagram of 8051 Microcontroller and explain its working.  
              

           (or)           

    b) Explain about the Register banks in 8051 Microcontroller. 
          

2. a)  What is an addressing mode. Explain different types of addressing modes of 8051 with   
         examples. 
              
         

           (or)           

b) Draw flow chart to arrange a series of 8 bit numbers in ascending order and write an       
ALP. 

                        
   
 

   3.a)  What is an Interrupt? Explain about the various Interrupts in 8051 Microcontroller. 

                
           (or)           

b) Write the characteristics of Mode 0 of 8051 timer and write the steps to program in 
Mode 1 to  generate a time delay. 

          0        
          
 

4. a) Explain the role of SBUF register and SCON registers in serial communication? 
         SBUF SCON        

           (or)           

          b) Draw the interfacing of LCD to 8051 Microcontroller to display information. 
                
   

      

 

 

 

SECTION - B                   

Answer any FOUR Questions                                                                                    4 x 5 = 20 

5. Draw the Pin diagram of 8051. 
        




6. Briefly explain about PSW register in 8051. 
   PSW       
 

7. Write Arithmetic group of instructions in 8051. 

            


8. Write an ALP for 8 bit multiplication. 
        ALP   


9.    Brief note on I/ O bit manipulation. 

        I/ O        


10.   How can you program the counter in 8051? 
        


11.  Explain about interfacing of DAC to 8051. 
      DAC        


12.    Write a brief note on Stepper motor. 
           


 

 
 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 

Forestry 
 

Paper 3: Forest Utilization and Protection 
 

Time: 3 hours                                                                                                      Max. Marks: 80 
                                                              



                                                        SECTION -  A                                                    
                                                                                         

  Answer  ALL Questions                                                                                     4 x 15 = 60  
 

1.  a.  Write  an essay on the Physical and Chemical Properties of wood. Add a note 

          on the extraction of wood. 

                   
      

           (or)           

                   b.  Write an account of various uses of wood 

                
2.     a.  Explain in detail the cultivation of paper yielding plants and their significance 

            
      

           (or)           

                 b.  Write a brief note on the cultivation and conservation of Eucalyptus trees.  

                     Mention their importance 

                 
     

3.    a.  Describe the effect of Light factor on the structure, Physiology and distribution   

       of  forest trees                  

           
           (or)           

                b.   Discuss the principles and methods of soil conservation 
           
        4.    a .   Describe the rare and endangered species in India and suggest methods to protect   

                       them 

                   
    

           (or)           

               b.  Explain  the necessity  and general principles of Forest laws. Add a note on Indian     

        Forest Act, 1927 

                 
           
 

 
SECTION - B 

 
    Answer any FOUR Questions                                                                                  4 x 5 = 20  



 
5. Preservation of wood          

       

6. Mention any four spice yielding plants          
            

7. Environmental Protection Act 1986      
       

8. Rubber                
   

           9.   Honey        
   

10.  Turpentine         

   

11.   Rose wood            
     

           12.   Water Resources      
    

 
            

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

Practical Model Question Paper 
 

Paper 3 : Forest Utilization and Protection 
Time: 3 hours                                                                                                     Max. Marks: 50 

 
 



I. Describe the given specimen ‘A’ in technical terms                                        10  M        

Technical description – 5 M, Twig – 1M,  L.S of Flower – 1M 

                  T.S of Ovary – ½M, floral diagram – 11/2 M and floral formula – 1M 

                  Forest plants :  Dicots and Monocots 

 
       II.     Take the section of given material ‘B’   Draw a well labeled diagram and identify   

                with reasons  leave the slide for valuation                                                            12 M                                        

               Slide preparation – 5M, Reasons – 3M, Diagram – 3M, Identification – 1M 

                Major wood plants - T.S of  the stems  of  Tectona, Dalbergia and Pongamia 

 

II. Identify  and write notes on Spotters C,D and E                                      3 X 3 = 9 M                                                          

Identification – 1M, Notes – 2 M 

                  Vegetable / Animal forest Products 

 
 

III.  Identify and write notes on spotters F,G, and H                                    3 X 3 = 9 M                

                   Identification – 1M, Notes – 2 M 

      Paper / Plywood / Rubber /Furniture 

          
IV. Record and Viva                                                                                          5+5 = 10 M 

 
 
 
 

 
                                                             
 

 
 
 
 
 
 
 
 
 
 
 
 

Paper 4 : Modern Trends in Forest Management 

Time: 3 hours                                                                                                      Max. Marks :80 
                                                              
                                                        SECTION -  A                                                    

                                                                                         



  Answer  ALL Questions                                                                                     4 x 15 = 60 M 
 
 

1. a.  Explain the strategy and types of forest management 
           

           (or)           

b.  Describe various methods used in the survey of forests 
              

2. a.   Describe the pollution due to oxides of sulphur and nitrogen. How is it controlled? 
               

                 (or)           

 b.   Describe  the depletion of ozone layer 
         

3. a.  Write an essay on the life history  of  Silkworms 
              

           (or)           

 b.   Write an account of the cultivation of Mulberry Plants  and  illustrate the  methods            

        to  control  pest diseases 

              
     

4. a.   Describe the mechanism of ‘r’ DNA technology 
   DNA      

           (or)           

 b.   Write an essay on wild life in India 
              

 
SECTION - B 

    Answer any FOUR Questions                                                                                  4 x 5 = 20  

5. Compass                                               

 

6. Afforestation                                         

   

7. Remote Sensing technique                     

      

8. Single cell culture         

    

9. Acid rain          



    

10. Virus free Plants          

     

11. Synthetic seeds           

          

12. Bio-remediation             

         

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Practical Model Question Paper 

Paper 4: Modern Trends in Forest Management 

 



I. Describe the given experiment and tabulate the results                                  10 M 

            Description – 8M,   Results - 2M 

            Estimation of Sulphur dioxide/ Ozone/ Oxides of nitrogen 

                                                  or 
                 Photographs of effected leaves by Sulphur dioxide /Ozone 
 

II. Describe the given spotter ‘B’                                                                       10 M 

Description – 6M, Diagram – 2M, Conclusion – 2 M 

Sericulture – Mulberry plant – Cocoons of silkworms 

 
III.     Isolation of  DNA from the given material  ‘C’                                            10 M 

                    Procedure - 8M, Conclusion – 2M 

                    Onion bulbs / Banana fruit 

                                                 or 

                      Micropropagation Technique 

                      Procedure - 8M, Significance – 2M 

 
IV.       Identify and write notes on  spotters D. E, F and G                           4X21/2=10 M 

Identification – 1 M, Notes – 11/2 M 

Forest Survey / Plant tissue culture / Biotechnology  

      (Equipment or Photographs) 

 
V.   Record and Viva                                                                                       5+5 = 10 M   

 
                

 
 
 
 
 
 
                     

 

 

 

 

Geography 

Paper 3: Regional Geography of India 

Time: 3 hours               Max Marks: 80 



SECTION - A 

      Answer ALL questions.                                                                                       4X15=60 

 
1. a) Examine the causes and consequences of droughts in India 

                
                                                                    (or)          

          b) Explain the  influence of monsoons on Indian agriculture. 
                               


2. a)  Explain  about the major   tribes and the distribution in India      
           

                                                                    (or)          

 b) Describe in detail the distribution pattern of urban population in India             

                           
 

3. a)  Write an account of the in development and distribution of Thermal – Electric    
     Power in India. 
                     

                                                  (or)           

b) Agriculture types in India 

                           

      4.  a)  Give an account of the mineral wealth of Andhra Pradesh            

         

                                                  (or)           

          b)  Explain about urbanization in AP 

          
SECTION – B 

Answer any  FOUR Questions                                                                                     4 x 5 = 20 

  5.  Cotton Textile Industries. 

        
  6.  Regionalization 

      
  7.  Blue revolution  

    
  8.  Permanent  Resources. 

    



  9.  Deccan Plateau 

       
10.  Alluvial soils 

     
11.  Relief of Andhra Pradesh 

       

12.  Places are identified in the  India  Map  

         





 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Paper 4: Remote Sensing and Geographic Information Systems (GIS) 

Time: 3 hours         Max Marks: 80 

SECTION - A 



 Answer ALL questions.                                                                                       4 x 15 = 60 

1.a) Write an account of satellite Remote sensing  
        

                                                  (or)           

           b) Explain the basic concepts of remote sensing
          

 2.  a) Explained Geostationary Satellite 
            
                                                  (or)           

          b) Bring out the differences  between cross track and dalong track scanner. 

          
     3.  a) Write a detailed account of software components and Brain ware components of GIS 

                   

                                                  (or)           

 b) Describe the different sources of GIS data in detail. 
                   
     4.  a) Write an essay the Relation between  RS and GIS  

               
                                                  (or)           

         b) Write an essay on overlay Analysis. 
       

SECTION – B 

Answer any  FOUR questions                                                                                      4 x 5 = 20 

  5.  Types of Filters 
    
  6.  Communication satellite. 

     
  7.  Define remote sensing 

         
  8.  Films 

   


  9.  Aerial Photography  
    
10.  Scanning  

   



11.  Plat forms 

   
12.  Multiple Lens  

    
 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Geology 
Paper 3 : Palaeontology, Indian and Economic Geology 

Time :  3 hours                                                                                                  Max. Marks : 80                                             



SECTION - A 

Answer  ALL questions.                                                             4 x 15 = 60  

1. a)   Write an essay on modes of preservation of fossils. 
          
                                                                  or(      

b) Write an essay on the morphology of a brachiopod shell.     
           

2. a)  Describe the stratigraphy, lithological characters and economic importance of 
         Cuddapah  super group of rocks. 
                          
      or (  

    b) Write an essay on Cretaceous rocks of Trichinopally. 
          
3. a) Describe the classification of mineral deposits. 
                  
    or ( 

    b). Describe the hydrothermal process of formation of mineral deposits 
                      
 4. a)   Write an essay on iron deposits of India. 
         
    or(  

    b). Describe the origin and distribution of coal deposits of India.  
                        

SECTION - B 

Answer any FOUR questions.                                   4 x 5 = 20 

        5. Forms of gastropod shells 
        

6.   Calymene  

        

7. Principles of Correlation 
            

8. Age of Deccan traps    

                           

9. Ore          
    
       

10. Placer deposits      
     
 

11. Refractories      



     
 

12. Mineral resources of  Godavari districts.  

          

     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Paper - 4 :Hydrogeology & Geoexploration 

Time :  3 hours                                                                                                  Max. Marks : 80                                             

SECTION - A 



Answer  ALL questions.                                                               4 x 15 = 60  

1. a)  Define hydrology and describe the hydrologic cycle. 
               
                                              or ( 

     b) Write about the vertical distribution of ground water. 
          

2.  a) Describe the Darcy’s law. 
                
             or ( 

   b). Describe the geological and hydrological methods of groundwater exploration. 
                      
 
3. a) Describe the electrical resistivity method used in groundwater exploration. 
          
                        or ( 

    b) Write an essay on quality of groundwater. 
      

 4. a)  Explain the pollution of groundwater with special reference to domestic use. 
                          
              or ( 

    b) Write an essay on the mining impacts on the environment. 
                      
 

SECTION - B 

Answer any FOUR questions.                                   4 x 5 = 20 

5. Run off 
   
     
6. Springs      
   
 

7.  Aquifers      
   
 
8.  Specific yield     

       

                   
9.  Gravity method             
      

 

10. Saline water intrusion    
      



 

11. Health hazards due to mining   
       
 

12.  Remote sensing and GIS   
               

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Mathematics 

Paper 3: Linear Algebra and Vector Calculus 



Time: 3 hours                                                                                                     Max.Marks:80       

SECTION - A 

Answer  ALL questions.                                                               4 x 15 = 60  

1. a)  i)  State and Prove the necessary and sufficient condition for a non-empty      
                      Subset of  a vector space to be a subspace.                                              (7 marks) 

          ii)  State and Prove Rank and Nullity theorem of Linear Transformation.    (8 marks) 

or 

b)  i)  Prove that dim(w1 + w2 ) = dim w1 + dim w2  - dim (w1 w2 )               (8 marks) 

  

1  2  -3 

ii)  T: ,23 RR   the matrix of T    =   4  2  -1     Determine the transformation  

relative to bases { (1,2,1), (2,0,1), (0,3,4) } and { (2,1), (0,5) }               (7 marks)                                                

                                  

2. a)  i)  Prove that  dim(V/W) =  dimV – dimW,  where W is a subspace of a vector 
space V(F).                                                                                               ( 8 marks) 
 

          ii)  Show that the transformation T: ,33 RR   defined by  

                T(x,y,z) = (x – y , 0, y +z ) is a linear transformation.                             (7 marks) 

or 

b)  i)  State and Prove necessary and sufficient condition the vector space to be     

          the direct sum of its two subspaces w1 and   w2.                                    (7 marks) 

          ii)   Prove that two finite dimensional vector spaces U(F) and V(F) are isomorphic      

                 if and only if dimU = dimV.                                                                (8 marks)             

3. a)  i)  State and Prove Bessel’s inequality..                                                        (7 marks) 
          ii)  Find the characteristic values and characteristic vectors of the matrix  (8 marks)           

                              3  1  4 

               A   = 0  2  5 

   0  0  4 

or 

b)  i)  State and Prove Cayley-Hamilton Theorem for matrices.                        (8 marks)                            

 ii)  Using Gram-Schmidt Orhogonalisation Process to find and orthonormal     



       basis of the vector space R3(R) from the basis                                        (7 marks) 
       B = { (1, -1, 2), (0, 2, 1), (1, 2, 0) }. 
 

4.  a) i)  State and Prove Green’s theorem in a plane                                             (8 marks) 

                ii)  Find  the angle between the surfaces 3,9 22222  yxzzyx        (7 marks) 

                    at (2, -1, 2)                                                                                                      

or 

b)  i)  Evaluate dsNF
S

.  where kyzjyixzF ˆ4 2   and S is the surface the cube      

          bounded by x = 0, x = 1, y = 0, y = 1, z = 0, z = 1.                                (8 marks)               

  ii) Find the directional derivative of 22 4),,( xzyzxzyx   at the point (1, -2, 1) 

in the direction of kji 22                                                                    (7 marks) 

SECTION – B 

Answer any  FOUR Questions                                                                              4x5=20 

5. Let  T: ,23 RR   be a linear transformation defined by  

T(x,y,z) = (3x + 2y – 4z, x – 5y + 3z).  Find the matrix representation of T relative the 

basis { (1,1,1), (1,1,0), (1,0,0) } and { (1,3), (2,5) }. 

6. Determine K such that (1,3,1), (2,k,0) and (0,4,1) in R3 are linearly depended. 
                                                                                 -2  1  -1 

7. Verify Cayley-Hamilton theorem for A  =  1   2  -1 
 3   1   0 

8.  State and Prove Parallelogram law in an Inner Product Space. 

9. Evaluate  
C

yx

dx
, where ‘c’ is the curve x = at2, y = 2at   at  20  t  

10. Find the surface area of the portion of the surface cut by the plane Z = 8x + 4y that lies 

inside (within) the cylinder x2 + y2 = 16. 

11. A particle moves along a curve whose parametric equations are x = e-t, y = 2cos3t,  
z = 2Sin3t, where  ‘t’ is the time. 
(a) Determine its velocity and acceleration at any time. 
(b) Find the magnitudes of the velocity and acceleration at t = 0. 
 

12. State the Cartesian forms of Gauss divergence theorem and Stoke’s theorem. 

Paper – 4: Numerical Analysis 

Max. Time: 3 Hrs                                                                                                Max Marks: 80 



Section-A 

Answer ALL the questions. Each question carries 15 marks.                4 x 15 =60 Marks 

1. (a) i) Derive general error formula and if 
3

25

z

xy
u   find maximum relative error 

(ER)max  

when x = y = z = 1, 001.0 zyx                                              (8marks) 

             ii) Explain the method of false position to find the root of the equation f(x) = 0      

                                                                                                                             (7marks) 

(Or) 

          (b) i) Use Mullers method to find a root of x3 – x2 – x – 1 = 0                    (8marks) 

                 ii) Use Newton-Raphson method to find a root of Sinx = 1 – x            (7marks) 

2. (a)  i) State and Prove Newton forward interpolation formula                                                   

                                                                                                                     (8marks) 

                    (ii) Find e 1.17 using Gauss forward formula                                        (7marks)                                     

(Or) 

    (b) i) Derive Stirlings Central difference formula             (8marks) 

          ii) Using Newtons divided formula  to find a polynomial for            (7marks)          

 

    

 

3. (a)  i) Explain the method of least squares to fit a power function y = axb for given data  

(xi, yi) I = 1,2,…                         (8marks) 

                     

ii) Determine a and b by the method of least square in y = aebx to fit the data      

x 1.00 1.05 1.10 1.15 1.20 1.25 1.30 

ex 2.7183 2.8577 3.0042 3.1582 3.3241 3.4903 3.6693 

x -1 0 3 6 7 

F(x) 3 -6 39 822 1611 



                                                                                                                         (7marks)   
         

 

                      

 

(Or) 

b)     i) Derive Simpson’s 3/8 rule to evaluate 
b

a

dxxf )(        (8marks) 

         ii) Find d/dx J0 (x) at x=0.1  from the following data                                (7marks) 
 
 

 

4. (a)   i) Use LU decomposition method to solve 2x + 3y + z = 9, 2x + 2y + 3z = 6, 3x + y +  

                 2z = 8.         (8 marks)         

        ii) Find y(0.2), y(0.4), y(0.6) using with order Rung-kutta method for the initial value  

             problem 

21 y
dx

dy
    y(0) = 0                                  (7marks)      

(Or) 

    (b) i) Solve 10x + 2y + z = 9, 2x + 20y – 2z = -44, -2x + 3y + 10z = 22 using Gauss-sedial  

             method.         (8 marks) 

          ii) Explain Eulers method and Modified Eulers method to solve     

            00 )(),,( yxyyxf
dx

dy
        (7marks)     

Section-B 

Answer any Four  questions.                 4 x 5= 20 Marks 

5. Explain bisection method. 

6. Prove that i) 
4

1
2

2 
   ii) 1)1(1  E  

7. Derive Lagrange interpolation formula 

x 2 4 6 8 10 

y 4.077 11.084 30.128 81.897 222.62 

x 0.0 0.1 0.2 0.3 0.4 

J0(x) 1.000 0.9975 0.9900 0.9776 0.9604 



8. Find the missing term in following table and explain why it differs from 33 = 27 

 

 

 

9. Fit y = a0 + a1x to the data 

 

 

 

10. Solve 3x + 2y + 4z = 7, 2x + y + 2z = 7, x + 3y + 5z = 2 using matrix inverse method. 

11.Using Euler’s method solve y
dx

dy
2 , y(0) = 1 to find y(0.1), y(0,2) with h = 0.1 

12. Use Picards method to find  y (0.1)and y(0.2) for 
xy

xy

dx

dy




 , y(0) = 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

x 0 1 2 3 4 

y 1 3 9 - 81 

x 0 2 5 7 

y -1 3 12 20 



Paper – 4:  Discrete Mathematics 

 

Max. Time: 3 Hrs        Max Marks: 80 

Section-A 

Answer ALL the questions. Each question carries 15 marks.                4 x 15 =60 Marks 

I. i) Explain nine methods of proof of an implication.   (15 marks) 
Or 

i) Prove that for all integers n4,3n>n3     (6 marks) 

ii) If 10 integers 1,2,…..10 are randomly positioned around a circular wheel, show 

that the sum of some set of three consecutively positioned is at least 17  (9 

marks) 

II. a) i) Computer the coefficient of ∑ ���
� = 	

�������

��������
∞
���   (7 marks) 

ii) Solve the recurrence relation an-9an-1+26 an-2- 24 an-3=0 for n3 (8 marks) 

Or 

b) i) Find a general expression for the solution to the recurrence relation an-5an-

1+6an-2=4n n2         (8 

marks) 

ii) If Fn satisfies the Fibonacci relation Fn=Fn-1+Fn-2 for n2 then find C1&C2 

such that Fn= C1�
��√�

�
�
�

+ �� �
��√�

�
�
�

     (7 marks) 

III. a) i) Prove that a tree with ‘n’ vertices has exactly (n-1) edges.  (8 marks) 
ii) State and prove Eular formula for a connected plane graph  (7 marks) 

Or 

i) State and prove Grinberg theorem     (10 marks) 
ii) Prove that a complete graph Kn is planner iff n4   (5 marks) 

IV. a) i) Prove that in every finite Boolean algebra, the sum of all atoms is 1 (8 
marks) 
ii) Show that a Boolean Algebra B satisfies modular law a+(bc) = (a+b)c 
a,b,cB where ac. 

Or 

b) i) Show that the function h:BP(R), where B is a finite Boolean algebra, R is 

the set of atoms of B defined by h(x)=  {  if x=0 

     { a R/ ax} if x0, is a Boolean algebra 

isomorphism.         

  (8 marks) 

iii) Prove that if a1&a2 are two atoms in a Boolean algebra show that a1a20 then 
a1=a2 

 

          (7 marks) 

 



SECTION-B 

Answer any FOUR questions       4 x 5 = 20 

5. Conjecture a general formula for 

a) 
�

�.�
+	

�

�.�
+ ⋯+	

�

�(���)
= 

b) 
�

�.�
+	

�

�.�
+⋯+	

�

(����)(����)
= 

6. Calculate br in B(X) =∑ ���
� = 	

�

�������
∞
���  

7. Show that an= C13
n+C24

n+1/6 is a solution of an-7 an-1+12an-2=1. 

8. Solve an-5an-1+6an-2=0 where a0=2 and a1=5. 

9. Define  i) a cycle graph ii) Bipartite graph with examples 

10. Prove that a graph G is a tree if G is connected and |V|-1 = |E| 

11. Define Boolean algebra and prove that aB there exists a unique complement �� 

12. State and prove DeMorgan’s laws of a Boolean Algebra. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 



Microbiology 

Paper 3 : Immunology and  Medical Microbiology 

  Time: 3 hours                                                                                                     Max.Marks:80       

SECTION - A 

Answer ALL questions.                                                               4 x 15 = 60  

                                                                                                 
1. a)  Differentiate between active acquired immunity from passive acquired immunity. 

                   
    
                                                or ( 

b) Describe the various types of white blood cells. 
       

 
2. a)  Explain with a neat diagram the structure of antibody.   

          
                                             or   

b) Write about the production of monoclonal antibodies 
              

3. a) Discuss the different cultural and serological methods used in a diagnostic     
          laboratory? 

                
                                           or  

b)  Explain about normal flora of our body and also explain the benefits and  
     harmfulness of normal flora? 

                 
         

4. a)  Mode of action of penicillin and its clinical use? 

                
                                                       or  

       b) General account of food and water borne diseases. 
             

 

SECTION- B 
Answer any FOUR questions.                                   4 x 5 = 20 

5. Thymus  
   

6. Humoral immunity 
        

 
7. ELISA 

  



8. Haptens. 
   

9. Lysozyme 

    

10. Vaccines 
   

11. Rabies 

   

12. AIDS 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Practical Model Question Paper 

Paper-3 Immunology and Medical Microbiology 

 

Time: 3 Hours              Max. Marks : 50 

 

I. Major Experiment                 15 Marks 

II. Minor Experiment                 10 Marks 

III. Identify and make a note on the following specimens          5 x 3 =15 Marks 

 1.   Slide 

 2.   Apparatus / Equipment 

 3.   Scientist 

 4.  Culture medium / Reagent 

 5.   Model / Chart / Graph 

IV. Record and Viva                       10 Marks 

 

Total        50 Marks 

                              

 

 

 

 

 

 

 

 

 

 

 



Paper 4 : Applied Microbiology 

  Time: 3 hours                                                                                                     Max.Marks:80       

SECTION - A 

Answer ALL questions.                                                               4 x 15 = 60  

1.  a) Write about biological Nitrogen fixation 

            
                   or  

 b) Define Biofertilisers & write mass production of  biofertilisers 
              

       2   a)  Describe in detail about Microbial interaction with suitable examples. 
                
                                                          or   

             b)  Write an essay on Sewage treatment. 

              


 3.   a)  Write an essay on food preservation. 

             
                                                               or  

               b) Explain microbiological production of cheese and yoghurt. 
                   

      4.    a)  Write a note on industrially important microorganisms 

           
                                                                 or   

     b)  Define bioreactor. Describe the structure of a Fermenter and add a note on       
          different types of  Fermenters 

      Fermenter       
       

SECTION- B 
Answer any FOUR questions.                                   4 x 5 = 20                                 

 
5.   B.thuringenesis. 

      
6.  Tomato leaf curl 

         
7. Composting 

       
8.  Botulism 



   
9.   SCP 

   
10.   Probiotics 

     
11.   Biogas 

    
 

12.   Amylases 
  


     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Practical Model Question Paper 

Paper- 4 Applied Microbiology 

 

Time: 3 Hours              Max. Marks : 50 

 

I. Major Experiment                 15 Marks 

II. Minor Experiment                 10 Marks 

III. Identify and make a note on the following             5 x 3 =15 Marks 

 1.   Slide 

 2.   Apparatus / Equipment 

 3.   Scientist 

 4.  Culture medium / Observation of Disease (Plant) 

 5.   Model / Chart / Graph 

IV. Record and Viva                      10 Marks 

 

Total        50 Marks 

                                                                                                                                      

                                                                                                          

 

 

 

 

 

 

 

 

 

 



Physics 
 

Paper 3:  Electricity, Magnetism and Electronics 

Time: 3 hours                                                                                                     Max.Marks:80       

SECTION - A 

Answer  ALL questions.                                                               4 x 15 = 60  

 

1. a) Using Gauss’s Law derive expressions for intensity of electric field due to a uniformly  
    charged cylinder at a point outside, on the surface and inside the cylinder. 

                   
                    
       

or   

  b)  Define capacitance Derive an expression for the capacity of a spherical condenser. 

                 
  


2. a)  Derive the expression for magnetic induction due to long straight conductor 
carrying current. 

                      
           
                                                                or  

   b)  Describe the construction of a ballistic galvanometer and give the theory of it.  
                  


3. a) Obtain an expression for the growth and decay of currents in an L-R circuit ? 
                  L-R             

                                                 or  
    b) Derive Maxwell’s equations in the differential form. 

          


4.  a) Draw the circuit diagram of a full wave rectifier and explain its working .derive the   
              expression for efficiency and ripple factor in the case of a full wave rectifier ? 
                   
         

                                                 or  

            b) State and prove the two parts of De Morgan’s theorem? 
             
 

                                                                  SECTION – B 



Answer any FOUR Questions                                                                                          4x5=20 

5.  Derive the expression for the electric field intensity of a dipole. 
             


6. Define D,E,P vectors and obtain the relation between them 
 D,E,P            
 

7. If the frequency of one oscillator potential applied to the dees of acyclotron is 9 MHz. 
What must   be the magnetic flux density B to accelerate α – particles (Mass of α – 
particles= 6 x 643 x 10-27  kg charge of α – particles = 2 x 1.6 x 10-19c. 

      dees         9MHz.α 
            α      
6 x 643 x 10-27 kg  α  2 x 1.6 x 10-19c.
 

      8.   Explain the Principle of a Transformer and  its construction. 
                    


9.  An alternating Current of frequency 50 Hz is fed to an LCR circuit with R= 10 ohm,      
      L= 10mH and C= 0.1 µF.  Calculate the impedance of the circuit 

             R=10Ω, L=10mH  C=0.1µF  �LCR   Hz    
             


     10.    Derive the expression for the Pointing vector. 
        

     11.  What is a Zener diode? Explain its operation as voltage regulator. 

               


12.   Explain the how NAND and NOR gates act as Universal gates 
                          

               NAND  NOR           
  

 
 
 
 
 
 
 
 
 
 
 
 
 



Paper 4: Modern Physics 
 

Time: 3 hours                                                                                                     Max.Marks:80       

SECTION - A 

Answer  ALL the  questions.                                                               4 x 15 = 60  

 

1.  a)  Describe the Stern and Gerlach experiment and indicate the importance of the    
           results obtained. 

                 
                                                 or  

b)  What is Raman effect? Describe the experimental setup used in the study of   
      Raman effect in liquids 

                 
       
 

2. a)  What are the properties of matter waves. Describe Davisson and Germer  
     experiment for the existence of matter waves.  

                     
      

                                                 or  
     

               b) Derive time independent Schrodinger wave equation  and apply it  to a particle in  
               one dimensional box. 
                    
     
 

3. a) Explain magnetic dipole moment and electrical quadrupole moment of nucleus.    
     Describe liquid drop model  of nucleus. 

                    
           

                                                               or   
 

        b)   Explain the working principle of Wilson’s cloud chamber and describe how it    
        is  used to detect particles. 

                    
       

 
4. a) What is lattice energy? And derive the formula for lattice of an ionic crystal. 

            
 

                                                               or   
 
b) Explain the Langevin’s theory of paramagnetism 

               



 

SECTION – B 

Answer any FOUR Questions                                                                                          4x5=20 

       

5. Explain the various coupling schemes 
          

 

6. Explain pure rotational spectrum of diatomic molecule. 
         

 
        7.    If the uncertainty in the position of an electron is  4 x 10-10m .Calculate the 
             uncertainty in its momentum 
      4 X 10-10m .        
   
 

       8. What are the operators and eigen values  of a wave function 
              
 

9. Describe Geiger – Nuttal law. 
         
 

10. What are different nuclear reactions. 

         
 

        11. Calculate the miller indices of a crystal planes when its intercepts are 2, 3,0 on  
              respective axes. 
               
      
 

12.     Explain Meissner’s effect. 
         
 

 

 
 
 
 
 

 

 

 

 

 



Statistics 

Paper 3: Applied Statistics 

Time: 3 hours                                                Max. Marks: 80  

SECTION – A 

Answer ALL questions                                                                                               4 × 15 = 60 

 

1.  (a) What is simple random sampling? Explain simple random sampling with  

     replacement and simple random sampling without replacement. Prove that in   

     simple random sampling without replacement, 2S  is unbiased estimator of 2S .  

           
               
            2S  2S                

                             

(or) 

   (b) Prove that  

prop( ) ( ) ( )opt Ranst st nVar y Var y Var y  . 

                                      prop( ) ( ) ( )opt Ranst st nVar y Var y Var y 
   

     

2. a) Explain in brief about the ANOVA for two-way classified data with single 

observation per cell. 

                 

  

(or) 

b) Discuss the efficient of R.B.D over C.R.D. and that of L.S.D. over R.B.D. 

                      

                     

         

3. a) What is time series? What are the main components of a time series? Write the   

     procedure for fitting of Gompertz curve. 

                                              
 Gompertz            

(or)  

      b) Discuss the various problems in the construction of Index numbers. 



            


4. a) Define Vital Statistics. What are the methods of obtaining vital Statistics? Explain   

     various measurements of Fertility Rates. 

               
       

(or) 

b)  Describe Leontief’s method of estimating price elasticity of demand for time series  
 data and give its assumption. 

            Leontief’s              
           


SECTION – B 

Answer any FOUR questions                                                                                          4x5=20 

 

5. What are the difference between sampling error and non-sampling error? 

             

6. Explain proportion allocation and optimum allocation in stratified random sampling. 

                
         

7. What are the principles of design of experiment? 

     

8. Explain briefly Randomized Block Design. 

         

9. Describe the fitting of Logistic curve by the method of 3 selected points. 

                 
10. Show that Fisher’s index is an ideal index number. 

              

11. What are the functions of NSSO and CSO? 

              NSSO  CSO 

12. Explain construction and uses of life tables. 

              

 

 

 



Paper 4 (a) : Operations Research 

Time: 3 hours                                                Max. Marks: 80  

SECTION – A 

Answer ALL questions                                                                                               4 × 15 = 60 

 

1.   a) What is statistical quality control? What are the control charts for variables?      

         How do you construct X  and R charts. 

         X 
        

(or)  

        b)  Explain the concept of AQL and LTPD. Explain single and double sampling 

      plans for attributes and derive their OC and ASN functions. 

           AQL and LTPD     OC ASN      
                          
 

2. a) Define Hazard function. Explain the lack of memory property of exponential                 

     distribution. Explain k out of N systems and their reliabilities. 

      
              N   k   

                 
(or) 

    b) Describe the nature and scope of Operations Research and write the steps  

          involved in formulation of linear programming problem. 

                
                

3. a)  Solve the following linear programming problem using simplex method. 
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                  
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3 4 12
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Max Z x x
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 

 
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(or) 

      b) Use duality to solve the following LPP.       

 
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              
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4. a) Solve the following transportation problem. 

Destination 

      Origins D1 D2 D3 D4 Availabilities 

   O1 5 7 13 10      700 

   O2 8 6 14 13      400 

   O3 12 10 9 11      800 

           Requirements 200 600 700 400 

         

Destination 

      Origins D1 D2 D3 D4 Availabilities 

   O1 5 7 13 10      700 

   O2 8 6 14 13      400 

   O3 12 10 9 11      800 



           Requirements 200 600 700 400 

(or)  

b) Solve the following assignment problem of maximization.  

Jobs 

      Persons I1 II2 III3 IV4  

   A 18 26 17 11  

   B 13 28 14 26  

   C 38 19 18 15  

                        D 19 26 24 10 

             

Jobs 

      Persons I1 II2 III3 IV4  

   A 18 26 17 11  

   B 13 28 14 26  

   C 38 19 18 15  

                        D 19 26 24 10 

SECTION – B 

Answer any FOUR questions                                                                                          4x5=20 

5. How do you construct c - chart and what are the application of c – chart. 

c –              

6. Distinguish between producer risk and consumer risk. 

                

7. Explain Exponential distribution as life model. 

         

 8. Solve the following LPP by graphical method. 
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           
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9. State the fundamental theorem of LPP and duality. 

                     

10. What are relationship between Primal and Dual? 

       

11. Find Initial Basic feasible solution by least cost method as the following transportation 

problem. 

 Ware houses 

      Factory W1 W2 W3 Supply 

   F1 2 7  4    5 

   F2 3 3  1    8 

   F3 5 4  7    7 

   F4 1 6 2   14 

                  Demand 7 9 18  

                  
 

 

Ware houses 

      Factory W1 W2 W3 Supply 

   F1 2 7  4    5 

   F2 3 3  1    8 



   F3 5 4  7    7 

   F4 1 6 2   14 

                  Demand 7 9 18  

12. . Show that assignment problem as special case of transportation problem.  

                     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Paper 4 (b): Sampling and Experimental Designs 

Time: 3 hours                                                Max. Marks: 80  
SECTION – A 

Answer ALL questions                                                                                               4 × 15 = 60 

1. a)  Explain the missing plot technique in L.S.D. Give its analysis. 
     L.S.D              

(or) 

 b)  Analysis of covariance for a one-way classification with one concomitant  

                  variable in C.R.D. 

                  C.R.D          
     

2. a)  Describe the ANOVA for a 23 factorial design. 

      23
     ANOVA     

(or) 

b)  Analysis of complete confounding in a 23 experiment. 

                      23              

3. a)   Explain the principal steps in a Sampling survey. Write the procedure of draw  

       random samples from Binomial population by using random numbers.  

         
              
     

(or) 

      b) If the population consists of a linear trend,  

    then prove that ( ) ( ) ( )Ranst sys nVar y Var y Var y 
 

           

   ( ) ( ) ( )Ranst sys nVar y Var y Var y      

4. a)  In equal cluster sampling, Prove that sampling is unbiased estimator of population   

           mean and  
2(1 )

( ) 1 ( 1)n

f S
Var y M

n M



    for large N. 

                  
           

  
2(1 )

( ) 1 ( 1)n

f S
Var y M

n M



    N  



(or)  

 b)  Prove that, to the first order of approximation,  

� 2 2 2(1 )
( ) 2y x x y

f
Var R R C C C C

n



      

          

                        

� 2 2 2(1 )
( ) 2y x x y

f
Var R R C C C C

n



        

SECTION – B 

Answer any FOUR questions                                                                                          4x5=20 

5. Explain the terms i) Treatment   ii) Block and  iii) Experimental Error 

   1        

6. Explain the missing plot technique in R.B.D. 

R.B.D           

7. What are factorial experiments? Define the main effects and interaction effects in a 22 

factorial design. 

  22          
  

8. What are the Random number tables and their uses? 

           

9. Distinguish between sampling and non sampling errors. 

             

10. Show that systematic sample mean is more precise than S.R.S if 2 2
sysS S  

S.R.S 2 2
sysS S

                    
     

11. Define cluster sampling. Give their uses. 

               

12. Prove that, In simple random sampling, the bias of the ratio estimator is  

�
ˆcov( , )

( )
R X

B R
X

   

            �
ˆcov( , )

( )
R X

B R
X

   

                     



Zoology 

Paper 3: Animal Physiology, Genetics & Evolution 

Time: 3 hours                                                                                                       Max.Marks :80                

                                                        SECTION - A 

Answer ALL the questions. Draw diagrams wherever necessary                               4 x 15 = 60  

1. a.  Explain the transport of oxygen and carbondioxide 
                O2  CO2  

 (or)  
 

 b.   Describe the working mechanism of Mammalian Heart 
         
 

2. a.  Write an Essay on Sliding Filament Mechanism of Muscle Contraction 
            

 (or) 
 b.  Explain endocrine control of mammalian reproduction 
             


3. a.  Write an essay on Genetic Interactions 
             

(or) 
 b.  Explain Chromosomal Disorders 
          


4. a.  Describe Mutations in the process of Organic Evolution 
               

   (or)  
 b. Write an Essay on Speciation 
       


SECTION-B 
 

Answer any FOUR questions. Draw diagrams wherever necessary                   4 x 5 = 20 

5. Digestion of Proteins 
   
 

6. Structure of Nephron 

         


7. Mechanism of Synaptic Transmission 

       
 

8. Homeostasis 



    
9. DNA Replication 

   

10. Genetic Code 

   

11. Law of Segregation 

       


12. Isolation 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Practical  Model Question Paper 

Paper 3  : Animal Physiology, Genetics & Evolution 

Time : 3 hours                          Max. Marks: 50 

1. Qualitative analysis of excretory products- Ammonia, Urea and Uric acid 
(Procedure-15, Result- 5 Marks)                      1x20=20 Marks 

(or) 

       Estimate the unit oxygen consumption in Fish/ Crab. 

(or) 

       Demonstrate the action of salivary amylase on starch.  

2. Identification of blood groups  
(Procedure-15, Result- 5 Marks)                       1x20=20 Marks 

(or) 

 Identification of genetic syndromes and genetic disorders given on charts, at least 4   

(Identification- 1 Descriptions - 3)                                               4x5=20 Marks 

(or) 

Any two problems based on blood grouping                        2x5=10 marks  

(Description-3, genotype representation – 2 marks) 

Any one problem based on Mendelian inheritance.                         1x6=6 marks 

One karyotyping of human chromosomes                         1x4= 4 marks 

(Identification- 1 Descriptions- 3) 

(or) 

Identify and write notes on  

A) One genetic syndrome/ one genetic disorder (Chart or photograph) 
(Identification- 1 Descriptions- 3)                         1x4= 4 marks 

3. Record + viva                5+5=10 Marks 
 

 

 

 

 



 

 

 

 

 



 

 

 

 

 



 

Practical Model  Question Paper 

Paper 4 : Applied Zoology 

Time : 3 hours                          Max. Marks: 50 

1. Identify, draw a neat labelled diagram and comment on                      3x4=12 marks 

a. One fresh water fish 

b. One marine water fish 

c.  One Prawn 

          (Identification-1, labelled diagram-1, comments-2) 

2. Estimation of hemoglobin                      1x12= 12 marks 

                   (or) 

       R.B.C Counting  

                    (or) 

       W.B.C Counting 

     (Procedure-8, Result-4 marks) 

3. Identify and write notes on                          4x4=16 marks 

a. One Protozoan Slide 

               b. One Helminth Slide 

c. One Helminth Specimen 

d. One Biotechnology chart or Photograph. 

        (Identification-1, Comments-3 marks) 

4. Record + Field note book                         5+5= 10 marks 

 

                                                                                                                            

 

 

 

 

 



 


