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� ¶ß±Ó¬fl¡ ¬Û±Í¬Sê˜  ( B.D.P.) 
ø˙é¬±¬ı¯ ∏ «±ôL ¬Û¬ı˛œé¬±  ( Term End Examination )  

øÎ¬À¸•§¬ı˛, 2014 › Ê≈ √Ú, 2015 

‹ø26√fl¡ ¬Û±Í¬Sê˜ ( Elective ) 

õ∂±Ìœø¬ı√…± ( Zoology ) 
Ú¬ı˜ ¬ÛS ( 9th Paper : Biophysics and Biometry ) 

¸˜˚̨ – ≈√̋ ◊√√ ‚KI◊± ¬ Û”Ì«̃ ±Ú – 50 

Time : 2 hours Full Marks : 50 

[ ˜±ÀÚ¬ı˛ &èQ – 70% ] 

Weightage of Marks : 70% 
¬¬Ûø¬ı˛ø˜Ó¬ › ˚Ô±˚Ô Î¬◊M√√À¬ı˛¬ı˛ Ê√Ú… ø¬ıÀ˙¯∏ ˜”˘… Œ√›˚˛± ˝ √√À¬ıº 

’qX ¬ı±Ú±Ú, ’¬Ûø¬ı˛26√ißÓ¬± ¤¬ı— ’¬Ûø¬ı˛©®±¬ı˛ ˝ √√ô¶±é¬À¬ı˛¬ı˛ Œé¬ÀS Ú•§¬ı˛ 
Œfl¡ÀÈ¬ ŒÚ›˚˛± ˝ √√À¬ıº Î¬◊¬Û±ÀôL õ∂Àùü¬ı˛ ˜”˘…˜±Ú ¸”ø‰¬Ó¬ ’±ÀÂ√º 

Special credit will be given for precise and correct 
answer. Marks will be deducted for spelling 

mistakes, untidiness and illegible handwriting. 
The figures in the margin indicate full marks. 

ø¬ıˆ¬±· - fl¡  

1º Œ˚-Œfl¡±ÀÚ± ¤fl¡øÈ¬ õ∂Àùü¬ı˛ Î¬◊M√√¬ı˛ ø˘‡≈Ú – 10 × 1 = 10  

 fl¡] ’±˝◊√√À¸±˝◊√√À˘fl¡ø¬∏Cfl¡ pH ¬ı˘ÀÓ¬ øfl¡ Œ¬ı±Á¡±˚˛ ∑ 

’±˝◊√√À¸±˝◊√√À˘fl¡ø¬∏Cfl¡ ŒÙ¬±fl¡±ø¸— ¬ÛXøÓ¬ÀÓ¬ ¬Œõ∂±øÈ¬Ú 

fl¡Ì±À√¬ı˛ øfl¡À¸¬ı˛ øˆ¬øM√√ÀÓ¬ ¬Û‘Ôfl¡ fl¡¬ı˛± ˝√√̊ ˛ ∑ ¤ ◊̋√√ 

¬ÛXøÓ¬¬ı˛ fl¡±˚«õ∂Ì±˘œ ø‰¬S¸˝√√ ¬ıÌ«Ú± fl¡èÚº 2 + 1 + 7  

 ‡¡]  Œfl¡f±øÓ¬· ¬ı˘ fl¡±Àfl¡ ¬ıÀ˘ ∑ ŒÎ¬Úø¸øÈ¬ ¢∂±øÎ¬À˚K̨I ◊ 

Œ¸øKCøÙ¬Î¬◊À·˙Ú ¬ÛXøÓ¬ÀÓ¬¡ øfl¡ˆ¬±À¬ı Œfl¡±¯ ∏±e±Ì ≈À√¬ı˛ 

¬Û‘Ôfl¡ fl¡¬ı˛± ˝√√̊  ̨∑ Œfl¡±¯ ∏ ˆ¬¢ü±—˙fl¡¬ı˛ÀÌ¬ı˛ õ∂À˚˛±ÊÚœ˚̨Ó¬± 

øfl¡ øfl¡ ∑ 2 + 6 + 2   

2º  Œ˚-Œfl¡±ÀÚ± ¤fl¡øÈ¬¬ õ∂Àùü¬ı˛ Î¬◊M√√¬ı˛ ø˘‡≈Ú –  10 × 1 = 10      

 [fl¡] ¬A, B ¤¬ı— C ¤ ◊̋√√ øÓ¬Ú ¬ı…øMê√Àfl¡ ¤fl¡øÈ¬ ’Ç fl¡¬ı˛ÀÓ¬ 

Œ√›˚˛± ˝√√̆  º ‹ øÓ¬Ú ¬ı…øMê√¬ı˛ ’ÇøÈ¬ fl¡¬ı˛ÀÓ¬ ¬Û±¬ı˛±¬ı˛ 

¸y±¬ıÚ± ˚Ô±SêÀ˜ 
  

! 

1

2
, 

  

! 

1
3

 ¤¬ı— 
  

! 

1
4

º ‹ øÓ¬Ú ¬ı…øMê√¬ı̨ 

¤fl¡¸±ÀÔ ’ÇøÈ¬ fl¡¬ı˛±¬ı˛ ¸y±¬ıÚ± fl¡Ó¬ √̋√À¬ı ∑ ’¬Û¬ı˛ø√Àfl¡ 

A, B › C ˚ø√ ¬Û‘Ôfl¡ˆ¬±À¬ı ’ÇøÈ¬ fl¡¬ı˛ÀÓ¬  Œ‰¬©Ü± 

fl¡À¬ı˛, Ó¬‡Ú Ó¬±À√¬ı˛ Œ˚ Œfl¡±ÀÚ± ¤fl¡Ê√ÀÚ¬ı˛ ’ÇøÈ¬ 

fl¡¬ı˛ÀÓ¬ ¬Û±¬ı˛±¬ı˛ ¸y±¬ıÚ± fl¡Ó¬ ˝√√À¬ı ∑ ¸y±¬ıÚ±¬ı˛ ¸—:± 

ø˘‡≈Ú º 4 + 4 + 2   

 [‡] Œfl¡±ÀÚ± ¬Û¬ı˛œé¬±˚˛ ¬Û¬ı˛œé¬±ÔπÀ√¬ı˛ õ∂±5 Ú•§¬ı˛ ˚Ô±SêÀ˜ 

100, 110, 123, 127, 135, 142, 155, 160, 

162 ¤¬ı— 170 º ¤ ◊̋√√ ¬ı˛±ø˙Ó¬Ô… ŒÔÀfl¡ ·Î¬̌ õ∂±5 Ú•§¬ı˛ 

› ¸˜…fl¡ ø¬ı‰≈¬…øÓ¬ øÚÌ«˚˛ fl¡èÚº 2 + 8 
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   ø¬ıˆ¬±· - ‡   

3º Œ˚-Œfl¡±ÀÚ± ¤fl¡øÈ¬ õ∂Àùü¬ı˛ Î¬◊M√√¬ı˛ ø˘‡≈Ú – 6  × 1 = 6   
 [fl¡] ’…±øÙ¬øÚøÈ¬ ŒSê±À˜±ÀÈ¬±¢∂±øÙ¬ ¬ÛXøÓ¬ÀÓ¬ øfl¡ˆ¬±À¬ı 

¬ıdÀ√¬ı˛ ¬Û‘Ôfl¡ fl¡¬ı˛± ˝√√̊  ̨Ó¬± Î¬◊√± √̋√¬ı˛Ì¸˝√√ ¬ı…±‡…± fl¡èÚº    

   6     
 [‡√√¡√√] ŒÙ¬Ê√ fl¡Ú¬∏C±à ’Ì ≈¬ıœé¬Ì ˚La › õ∂øÓ¬õ∂ˆ¬± ’Ì ≈¬ıœé¬Ì 

˚ÀLa¬ı˛ ·Í¬Ú, fl¡±˚«¬ÛXøÓ¬ › ¬ı…¬ı˝√√±À¬ı˛¬ı˛ ˜ÀÒ… ¬ıÓ«¬˜±Ú 
¬Û±Ô«fl¡…&ø˘ Î¬◊À~‡ fl¡èÚº 2 + 2 + 2    

4º Œ˚-Œfl¡±ÀÚ± ¤fl¡øÈ¬¬¬ õ∂Àùü¬ı˛ Î¬◊M√√¬ı˛ ø√Ú –  6  × 1 = 6 

 [fl¡√¬¬] ·Î¬̌ ø¬ı‰≈¬…øÓ¬ fl¡±Àfl¡ ¬ıÀ˘ ∑ ¤¬ı˛ ≈√øÈ¬ ¸≈ø¬ıÒ± › ≈√øÈ¬ 
’¸≈ø¬ıÒ± Î¬◊À~‡ fl¡èÚ º 2 + 4      

 [‡√] fl¡ø•ÛÎ¬◊È¬±À¬ı˛ ˜±˝◊√√ÀSê±õ∂À¸¸¬ı˛ Œfl¡±Ô±˚˛ Ô±Àfl¡ ∑ ¤¬ı˛ 
ø¬ıøˆ¬iß ’—À˙¬ı˛ Ú±˜ › Ó¬±À√¬ı˛ fl¡±Ê√&ø˘ ø¬ı¬ı‘Ó¬ fl¡èÚº 

    1 + 5 

    ø¬ıˆ¬±· - ·    
5º Œ˚-Œfl¡±ÀÚ± øÓ¬ÚøÈ¬ õ∂Àùü¬ı˛ Î¬◊M√√¬ı˛ ø√Ú – 3  × 3 = 9   

 [fl¡√¬] Ê√œ¬ıø¬ı√…±˚˛ Î¬±fl«¡øÙ¬ã ’Ì ≈¬ıœé¬Ì ˚ÀLa¬ı˛ õ∂À˚˛±À·¬ı˛ 
Î¬◊À~‡ fl¡èÚº ¸±Ò±¬ı˛Ì ’Ì ≈¬ıœé¬Ì ˚ÀLa¬ı˛ Ó ≈¬˘Ú±˚˛ ¤ ◊̋√√ 

’Ì ≈¬ıœé¬Ì ˚ÀLa¬ı˛ ¸≈ø¬ıÒ± øfl¡ øfl¡ ∑ 1
  

! 

1

2
 + 1

  

! 

1

2
  

 [‡] ‰”¬Î¬ˇ±ôL q©®fl¡¬ı˛Ì fl¡±Àfl¡ ¬ıÀ˘ ∑ ¤ ◊̋√√ õ∂øSê˚˛± Œfl¡±Ô±˚˛ 
¤¬ı— øfl¡ õ∂À˚˛±Ê√ÀÚ ’Ì ≈¸¬ı˛Ì fl¡¬ı˛± ˝√√̊  ̨∑ 1 + 2   

 [·] ¤Ú¬∏Cø¬Û ¬ı˘ÀÓ¬ øfl¡ Œ¬ı±Á¡±˚˛ ∑ Œfl¡±ÀÚ± ø¸ÀàÀ˜ 

¤Ú¬∏Cø¬Û¬ı˛ ˆ”¬ø˜fl¡± øfl¡ ∑ 1
  

! 

1

2
 + 1

  

! 

1

2
   

 [‚] ’ÀÈ¬±À¬ı˛øÎ¬›¢∂±øÙ¬ ¸•ÛÀfl«¡ ¸—øé¬5 È¬œfl¡± ø˘‡≈Úº 3 

 [„√√] ◊̋√√À˘fl¡À¬∏C±ÀÙ¬±À¬ı˛ø¸¸ ¬ÛXøÓ¬ÀÓ¬ ¤¸øÎ¬¤¸ ¤¬ı— 

˜±¬ı˛fl¡…±¬ÛÀÈ¬±˝◊ √√Ô±ÚÀ˘¬ı˛ ”̂¬ø˜fl¡± øfl¡ øfl¡ ∑ 1
  

! 

1

2
 + 1

  

! 

1

2
   

 [‰¬] Œ¬Û¬Û±¬ı˛ ŒSê±˜±ÀÈ¬±¢∂±øÙ¬ › øÔÚƒÀ˘˚˛±¬ı˛ 

ŒSê±˜±ÀÈ¬±¢∂±øÙ¬¬ı˛ ¬Û±Ô«fl¡… øfl¡ ∑ 1
  

! 

1

2
 + 1

  

! 

1

2
   

6º Œ˚-Œfl¡±ÀÚ± øÓ¬ÚøÈ¬ õ∂Àùü¬ı˛ Î¬◊M√√¬ı˛ ø√Ú –  3  × 3 = 9    

 [fl¡√¬] ¬¬ı˛…±˜ (RAM) › ¬ı˛˜ (ROM)-¤¬ı˛ ˜ÀÒ… øfl¡ øfl¡ 
¬Û±Ô«fl¡… ’±ÀÂ√ ∑ fl¡ø•ÛÎ¬◊È¬±À¬ı˛¬ı˛ fl¡…±À¸ Œ˜À˜±¬ı˛œ fl¡±Àfl¡ 

¬ıÀ˘ ∑  1
  

! 

1

2
 + 1

  

! 

1

2
  

 [‡] øÚˆ«¬¬ı˛Ì fl¡±Àfl¡ ¬ıÀ˘ ∑ ≈√øÈ¬ ‰¬À˘¬ı˛ ˜ÀÒ… øÚˆ«¬¬ı˛Ì ’±ÀÂ√ 
øfl¡Ú± Ó¬± øfl¡À¸¬ı˛ ¸±˝√√±À˚… Œ¬ı±Á¡± ˚±˚˛ ∑ 2 + 1  

 [·√¬] ≈√̋ ◊√√  ¬ı± Ó¬ÀÓ¬±øÒfl¡ ¸±Ò±¬ı˛Ì ¸•Ûøfl«¡Ó¬ ‚È¬Ú±Àfl¡ øfl¡ ¬ı˘± 
√̋√̊ ˛ ∑ Î¬◊√± √̋√¬ı˛ÀÌ¬ı˛ ¸±˝√√±À˚… ˙Ó«¬¸±À¬Ûé¬ ¸y±¬ıÚ± ¬ı ≈øÁ¡À˚̨ 

¬ı ≈̆Ú º 1 + 2   

 [‚] ˜Ò…˜±ÀÚ¬ı˛ ¤fl¡øÈ¬ ¸≈ø¬ıÒ±, ¤fl¡øÈ¬ ’¸≈ø¬ıÒ± › ¤fl¡øÈ¬ 
¬ı…¬ı˝√√±À¬ı˛¬ı˛ Î¬◊À~‡ fl¡èÚº 1 + 1 + 1 

 [„√√¡√¬] Î¬◊√± √̋√¬ı˛Ì¸˝√√ ø¬ıø26√iß › ’ø¬ıø26√iß ‰¬˘Àfl¡¬ı˛ ¸—:± ø˘‡≈Úº 

    1
  

! 

1

2
 + 1

  

! 

1

2
 

 [‰¬¡√¬] ¬X–Y Œ˘‡ øfl¡ ∑ ¤¬ı˛ ≈√øÈ¬ ¸≈ø¬ıÒ± Î¬◊À~‡ fl¡èÚº 1 + 2   
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( English Version ) 
Group-A 

1. Answer any one question. 10 × 1 = 10  
 (a) What is meant by isoelectric pH ? What 

is the basis of separation of protein 
particles by isoelectric focusing ? 
Describe the working procedure of this 
method by diagram. 2 + 1 + 7  

 (b) What is centrifugal force ? How are 
different cellular organelles separated 
by density gradient centrifugation ? 
What are the utilities of cell   
fractionation ? 2 + 6 + 2 

2. Answer any one question : 10 × 1 = 10 

 (a) A problem is given to A, B and C. The 
probability of getting the problem 

solved by A, B and C are 
2

1 , 
3

1  and  
4

1  

respectively. Find the probability of 
getting the problem solved by A, B and 
C simultaneously. On the other hand, 
find the probability of getting the 
problem solved by any of the  three 
persons, when A, B and C are 
independently trying to solve it. Define 
probability. 4 + 4 + 2  

 (b) Marks obtained by student in an 
examination are 100, 110, 123, 127, 
135, 142, 155, 160, 162 and 170 
respectively. Calculate the mean and 
standard deviation of these data. 2 + 8  

Group-B 

3. Answer any one question. 6 × 1 = 6 

 (a) How are different materials separated 

by affinity chromatography ? Explain it 

with example. 6 

 (b) Mention the differences between 

structural component, working 

procedure and application of phase 

contrast microscope and those of 

fluorescence microscope. 2 + 2 + 2 

4. Answer any one question. 6 × 1 = 6 

 (a) What is mean deviation ? Write two of 

its merits and two demerits. 2 + 4 

 (b) Where does the microprocessor present 

within a computer ? Write the name of 

its different parts and functions. 1 + 5 

Group-C 

5. Answer any three questions. 3 × 3 = 9 

 (a) Mention the application of dark-field 

microscope in biology. What are the 

advantages of this microscope over 

common microscope ? 1
2

1  + 1
2

1  
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 (b) What is critical point drying ? Where 

and why is it done ? 1 + 2  

 (c) What is meant by entropy ? What is its 

role within a system ? 1
  

! 

1

2
 + 1

  

! 

1

2
 

 (d) Add a note on autoradiography. 3 

 (e) Write the role of SDS and 

mercaptoethanol in electrophoresis. 

   1
  

! 

1

2
 + 1

  

! 

1

2
 

 (f) Mention the differences between paper 

chromatography and thin layer 

chromatography.  1
  

! 

1

2
 + 1

  

! 

1

2
 

6. Answer any three questions. 3 × 3 = 9 

 (a) What are the differences between RAM 

and ROM ? What is cache memory of a 

computer ? 1
  

! 

1

2
 + 1

  

! 

1

2
 

 (b) What is regression ? How can it be 

determined whether there is any 

regression between two variables ? 2 + 1 

 (c) What type of event it is when two or 

more common events are happening 

simultaneously ? Explain conditional 

probability with example. 1 + 2 

 (d) Mention one merit, one demerit and 

one application of median. 1 + 1 + 1  

 (e) With example define discrete and 

continuous variables. 1
  

! 

1

2
 + 1

  

! 

1

2
 

 (f) What is X-Y curve ? Mention its two 

merits. 1 + 2       
    


