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

øÎ¬À¸•§¬ı˛, 2017 › Ê≈Ú, 2018 (December-2017 & June-2018) 

‹ø26√fl¡ ¬Û±Í¬Sê˜ ( Elective Course ) 
õ∂±Ìœø¬ı√…± ( Zoology ) 
Ú¬ı˜ ¬ÛS ( 9th Paper )  

Biophysics and Biometry : EZO-9             
¸˜˚̨ – ≈√̋ ◊√√ ‚KI◊±  (Time : 2 hours)¬  
Û”Ì«̃ ±Ú – 50 (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. 

1º øÚ•ßø˘ø‡Ó¬ õ∂ùü&ø˘¬ı˛ Î¬◊M√√¬ı˛ ø˘‡≈Ú – 10 × 2 = 20  

 [fl¡] õ∂øÓ¬õ∂ˆ¬± ’Ì ≈¬ıœé¬Ì ˚ÀLa¬ı˛ ·Í¬Ú·Ó¬ ∆¬ıø˙©Ü… ¸˜”À √̋√¬ı˛ 
¸ø‰¬S ø¬ı¬ı¬ı˛Ì ø√Úº ˚LaøÈ¬¬ı˛ fl¡±˚«¬ÛXøÓ¬ ø¬ı¬ı‘Ó¬ fl¡èÚº 
Ê√œ¬ıø¬ı:±Ú ’Ò…˚˛ÀÚ ˚LaøÈ¬¬ı˛ õ∂À˚˛±À·¬ı˛ øÓ¬ÚøÈ¬ Î¬◊√± √̋√¬ı˛Ì 
ø√Úº 5 + 2 + 3 

 ’Ô¬ı± 
   Œ¬Û¬Û±¬ı˛  ŒSê±˜±ÀÈ¬±¢∂±øÙ¬¬ı˛ fl¡±˚«õ∂Ì±˘œ › õ∂À˚˛±· 

¸•ÛÀfl«¡  ¸ø‰¬S ø¬ı¬ı¬ı˛Ì ø√Úº ’…±øÙ¬øÚøÈ¬ 
ŒSê±˜±ÀÈ¬±¢∂±øÙ¬¬ı˛ fl¡±˚«ÚœøÓ¬ › õ∂À˚˛±· ø¬ı¬ı‘Ó¬ fl¡èÚº 

     7 + 3 

 [‡¡]  Î¬◊√± √̋√¬ı˛Ì¸˝√√ ¬Û±˝◊ √√ø‰¬ÀS¬ı˛ ’ÇÚ ¬ÛXøÓ¬ ¬ıÌ«Ú± fl¡èÚº 
¬Û±˝◊ √√ø‰¬ÀS¬ı˛  ¸≈ø¬ıÒ±-’¸≈ø¬ıÒ±  Î¬◊À~‡ fl¡èÚº 
Œ|Ìœ¸œ˜±Ú± › Œ|Ìœ¸œ˜±¬ı˛ ˜ÀÒ… ¬Û±Ô«fl¡… Î¬◊√± √̋√¬ı˛Ì¸ √̋√ 
¬ı…±‡…± fl¡èÚº 5 + 2 + 3 

 ’Ô¬ı± 
   ¸y±¬ıÚ± ¸•Ûøfl«¡Ó¬ ¸—À˚±Ê√Ú Î¬◊¬Û¬Û±√… › &ÌÚ 

Î¬◊¬Û¬Û±√… Î¬◊√± √̋√¬ı˛Ì¸˝√√ ¬ı…±‡…± fl¡èÚº ¸˜…fl¡ ø¬ı‰≈¬…øÓ¬¬ı˛      
¸—:± ø√Úº ˚ø√ ‰¬±¬ı˛øÈ¬ ·±ÀÂ√¬ı˛ Î¬◊2‰¬Ó¬± ˚Ô±SêÀ˜ 17, 

13, 16 ¤¬ı— 22 ø˜È¬±¬ı˛ ˝√√̊ ˛, Ó¬À¬ı ·±ÀÂ√¬ı˛ Î¬◊2‰¬Ó¬±¬ı˛ 
¸˜…fl¡ ø¬ı‰≈¬…øÓ¬ øÚÌ«˚˛ fl¡èÚº [3 + 3] + 1 + 3 

2º Œ˚-Œfl¡±ÀÚ± øÓ¬ÚøÈ¬ õ∂Àùü¬ı˛ Î¬◊M√√¬ı˛ ø˘‡≈Ú – [fl¡˜¬ÛÀé¬  ¤fl¡øÈ¬ 
õ∂øÓ¬ ø¬ıˆ¬±· ŒÔÀfl¡ ] 6  × 3 = 18 

 ø¬ıˆ¬±· - fl¡ 
 [fl¡] Ó¬±¬Û·øÓ¬ ¸—Sê±ôL õ∂Ô˜ › ø¡ZÓ¬œ˚˛ ¸”S ø¬ı¬ı‘Ó¬ fl¡èÚº 

Ê√œ¬ıø¬ı√…±˚˛ Ó¬±¬Û·øÓ¬ ¸—Sê±ôL ¸”ÀS¬ı˛ õ∂À˚˛±· ¬ı…±‡…± 
fl¡èÚº 2 + 4  

 [‡] ’±˚˛Ú-ø¬ıøÚ˜˚˛ ŒSê±˜±ÀÈ¬±¢∂±øÙ¬¬ı˛ fl¡±˚«ÚœøÓ¬ › õ∂À˚˛±· 
ø‰¬S¸˝√√ ¬ıÌ«Ú± fl¡èÚº   6 

 [·] ¬∏C±kø˜˙Ú ˝◊√√À˘fl¡¬∏CÚ ’Ì ≈¬ıœé¬Ì ˚ÀLa¬ı˛  ø¬ıÀù≠ ∏̄fl¡ é¬˜Ó¬± 
øfl¡ˆ¬±À¬ı øÚÌ«˚˛ fl¡¬ı˛± ˝√√̊ ˛, Ó¬± Î¬◊√± √̋√¬ı˛Ì¸˝√√ ¬ı…±‡…± fl¡èÚº 
¤ ◊̋√√ ˚ÀLa¬ı˛ ≈√øÈ¬ ¬ı…¬ı˝√√±ø¬ı˛fl¡ ’¸≈ø¬ıÒ± › Ó¬±À√¬ı˛ 
õ∂øÓ¬fl¡±À¬ı˛¬ı˛ Î¬◊¬Û±˚˛ Î¬◊À~‡ fl¡èÚº 4 + 2 

   ø¬ıˆ¬±· - ‡ 
 [‚] Œfl¡±ÀÚ± ¬ı˛±ø˙¬ı˛ Œfl¡fœ˚̨ õ∂¬ıÌÓ¬± fl¡±Àfl¡ ¬ıÀ˘ ∑ Œfl¡±ÀÚ± 

¤fl¡øÈ¬ øSêÀfl¡È¬ ˜…±À‰¬ 10 Ê√Ú Œ‡À˘±˚˛±ÀÎ¬ˇ¬ı˛ ¬ı˛±Ú ¸—‡…± 
˚Ô±SêÀ˜ 5, 19, 42, 61, 30, 21, 0, 52, 36 
¤¬ı—  27 ˝√√À˘ Œ˚Ãø·fl¡ ·Î¬̌ › ˜Ò…˜±Ú øÚÌ«˚˛ fl¡èÚº 
˜Ò…˜±Ú › ¸—‡…±·ø¬ı˛á¬ ˜±ÀÚ¬ı˛ ¬Û±Ô«fl¡… øÚÀ«√̇  fl¡èÚº 

   1 + 3 + 2 
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 [„√√] ¬Ûø¬ı˛¸—‡…± øÚÀ¬ı˙Ú øfl¡ ∑ ¬Ûø¬ı˛¸—‡…± øÚÀ¬ı˙ÀÚ¬ı˛ ¸≈ø¬ıÒ± 
›  ’¸≈ø¬ıÒ±&ø˘ ø˘‡≈Úº  Œ|Ìœ¬ıX ¬Ûø¬ı˛¸—‡…± 
øÚÀ¬ı˙ÀÚ¬ı˛ ¤fl¡øÈ¬ Î¬◊√± √̋√¬ı˛Ì ø√Úº 1 + 4 + 1 

 [‰¬] ø¬ıø26√iß › ’ø¬ıø26√iß  ‰¬˘Àfl¡¬ı˛  ¬Û±Ô«fl¡… Î¬◊√± √̋√¬ı˛Ì¸ √̋√ 
¬ı…±‡…± fl¡èÚº ·Î¬̌  ø¬ı‰≈¬…øÓ¬¬ı˛ ¸—:± ø√Ú › ¤¬ı˛ ¸≈ø¬ıÒ±-
’¸≈ø¬ıÒ± Î¬◊À~‡ fl¡èÚº 3 + [1 + 2] 

3º Œ˚-Œfl¡±ÀÚ± ‰¬±¬ı˛øÈ¬ õ∂Àùü¬ı˛ Î¬◊M√√¬ı˛ ø˘‡≈Ú – 3  × 4 = 12  

 [fl¡] ¶§õ∂øÓ¬õ∂ˆ¬± › ’±À¬ıø˙Ó¬ õ∂øÓ¬õ∂ˆ¬±¬ı˛ ¬Û±Ô«fl¡…¸˜”̋ √√ 
¸±¬ı˛Ìœ¬ıX fl¡èÚº 3   

 [‡] ¶®…±øÚ— ◊̋√√À˘fl¡¬∏CÚ ’Ì ≈¬ıœé¬Ì ˚ÀLa¬ı˛ ¤fl¡øÈ¬ ¸≈ø¬ıÒ± › 
¤fl¡øÈ¬ ’¸≈ø¬ıÒ±¬ı˛ Î¬◊À~‡ fl¡èÚº Ê√œ¬ıø¬ı√…± ’Ò…˚˛ÀÚ 
˚LaøÈ¬¬ı˛ ≈√øÈ¬ õ∂À˚˛±· Î¬◊À~‡ fl¡èÚº [1 + 1] + 1 

 [·] ŒÎ¬Úø¸øÈ¬  Œ¢∂øÎ¬À˚˛KI ◊ Œ¸øKCøÙ¬Î¬◊À·˙Ú ¬ÛXøÓ¬¬ı˛ 
fl¡±˚«ÚœøÓ¬ ø¬ı¬ı‘Ó¬ fl¡èÚº   3 

 [‚] RAM › ROM ¬ı˘ÀÓ¬ øfl¡ Œ¬ı±Á¡±˚˛  ∑ √̋√±Î«¬ øÎ¬¶® 
fl¡±Àfl¡ ¬ıÀ˘ ∑  [1 + 1] + 1 

 [„√√] øfl¡-Œ¬ı±Î«¬ › ˜±Î¬◊¸ ¸•ÛÀfl«¡ È¬œfl¡± ø˘‡≈Úº  1
  

! 

1

2
 + 1

  

! 

1

2
  

 [‰¬] Œ˘¸±¬ı˛ ¬ı˛øù¨¬ı˛ ∆¬ıø˙©Ü… › õ∂À˚˛±· ¸—Àé¬À¬Û ¬ıÌ«Ú± 

fl¡èÚº   1
  

! 

1

2
 + 1

  

! 

1

2
 

 [Â√] ø¡Z‰¬˘fl¡ ¬ı˛±ø˙Ó¬ÀÔ…¬ı˛ ¸—:± › Î¬◊√± √̋√¬ı˛Ì ø√Úº Ÿ¬Ì±Rfl¡ 
¸˝√√·øÓ¬ fl¡±Àfl¡ ¬ıÀ˘ ∑ [1 + 1] + 1 

 [Ê√¬] ¬Û”Ì«¬ı˛+¬Û ø˘‡≈Ú – 
  SEM, SDS, HPLC, CPU, ALU › CD. 3 

 ( English Version ) 

1. Answer the following questions :  

    10 × 2 = 20 

 (a) Give an illustrated account of the 

structural design of a fluorescence 

microscope. State the working principle 

of the instrument. Cite three examples 

of application of this instrument in 

biological studies. 5 + 2 + 3 

OR 

  Describe the working principle and 

application of paper chromatography 

with illustration. State the working 

principle and use of affinity 

chromatography. 7 + 3 

 (b) Describe how to draw a pie-chart, with 

an example. State the merit and 

demerit of a pie-chart. Explain the 

difference between class boundary and 

class limit, with examples. 5 + 2 + 3 

OR 
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  Explain addition theorem and 

multiplication theorem of probability, 

with examples. Define standard 

deviation. If the height of four trees are 

17, 13, 16 and 22 metres, respectively, 

determine the standard deviation.  

   (3 + 3) + 1 + 3 

2. Answer three questions : (taking at least one 

from each Group ) 6 × 3 = 18 

Group - A 

 (a) State first and second laws of 

thermodynamics. Explain the 

application of thermodynamic laws in 

biology. 2 + 4 

 (b) Describe the working principle and 

application of ion-exchange 

chromatography with illustration. 6 

 (c) Explain the determination of resolving 

power of a transmission electron 

microscope, with example. State two 

disadvantages of this instrument and 

their remedy. 4 + 2 

Group - B 

 (d)  What is central tendency of a data ? 

The scores of 10 players in a cricket 

match were 5, 19, 42, 61, 30, 21, 0, 52, 

36 and 27, respectively. Calculate the 

arithmetic mean and median of the 

scores. Differentiate between median 

and mode. 1 + 3 + 2 

 (e) What is frequency distribution ? Write 

down merits and demerits of frequency 

distribution. Give an example of 

grouped frequency distribution. 

   1 + 4 + 1 

 (f) Explain the difference between discrete 

and continuous variables, with 

examples. Define mean deviation and 

state its merit and demerit. 3 + ( 1 + 2 )   

3. Answer four questions from the  following :  

    3 × 4 = 12 

 (a) Tabulate the differences between auto-

fluorescence  and induced fluorescence. 

   3 
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 (b) Mention a merit and a demerit of 

scanning electron microscope. Mention 

two applications of this instrument in 

biological studies. ( 1 + 1 ) + 1 

 (c) Describe the working principle of 

density gradient centrifugation. 3 

 (d) What are RAM and ROM ? What is a 

hard disc ? ( 1 + 1 ) + 1 

 (e) Write a note on key-board and mouse. 

   1
  

! 

1

2
 + 1

  

! 

1

2
 

 (f) Describe precisely the characteristics 

and application of LASER. 1
  

! 

1

2
 + 1

  

! 

1

2
 

 (g) Define and exemplify bivariate data. 

What is meant by negative correlation ? 

   ( 1 + 1 ) + 1 

 (h) Give the full forms of : SEM, SDS, 

HPLC, CPU, ALU and CD. 3      
    


