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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˛, 2015 › Ê≈√Ú, 2016 

‹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. 

1º Œ˚-Œfl¡±ÀÚ± ≈√íøÈ¬ õ∂Àùü¬ı˛ Î¬◊M√√¬ı˛ ø˘‡≈Ú – 10 × 2 = 20  

 [fl¡] ¤fl¡øÈ¬ TEM-¤¬ı˛ ·Í¬Ú·Ó¬ ∆¬ıø˙©Ü…&ø˘ ø‰¬S¸ √̋√        
¸—Àé¬À¬Û ¬ıÌ«Ú± fl¡èÚº ¤ ◊̋√√ ˚ÀLa¬ı˛ fl¡±˚«õ∂Ì±˘œ › 
õ∂À˚˛±· ¸•ÛÀfl«¡ ’±À˘±fl¡¬Û±Ó¬ fl¡èÚº 5 + 5 

 [‡¡]  ◊̋√√À˘fl¡À¬∏C±ÀÙ¬±À¬ı˛ø¸¸ƒ fl¡±Àfl¡ ¬ıÀ˘ ∑ ø‰¬S¸˝√√ ¤¸ƒ øÎ¬ ¤¸ƒ 
ŒÊ√̆  ◊̋√√À˘fl¡À¬∏C±ÀÙ¬±À¬ı˛ø¸¸ƒ ¬ÛXøÓ¬ ¬ıÌ«Ú± fl¡èÚº ¤ ◊̋√√ 
¬ÛXøÓ¬¬ı˛ õ∂À˚˛±· Î¬◊À~‡ fl¡èÚº Œõ∂±øÈ¬ÀÚ¬ı˛ 
’±˝◊√√À¸±˝◊√√À˘fl¡ø¬∏Cfl¡ pH  ¬ı˘ÀÓ¬ øfl¡ Œ¬ı±Á¡±˚˛ ø˘‡≈Úº   

     1 + 6 + 2 + 1 

 [·] ¬Û±˝◊√√ø‰¬S fl¡±Àfl¡ ¬ıÀ˘ ∑ Î¬◊√±˝√√¬ı˛Ì¸˝√√ ¬Û±˝◊√√ø‰¬ÀS¬ı˛ ’ÇÚ 

õ∂Ì±˘œ ¬ıÌ«Ú± fl¡èÚº ¬Û±˝◊√√ø‰¬ÀS¬ı˛ ¸≈ø¬ıÒ± › ’¸≈ø¬ıÒ±¬ 

Î¬◊À~‡ fl¡èÚº ‰¬˘Àfl¡¬ı˛ õ∂¸±¬ı˛ ¬ı˘ÀÓ¬ øfl¡ Œ¬ı±Á¡±˚˛ ∑   

     1 + 5 + 2 + 2  

 [‚] ¬Ûø¬ı˛À˜˚̨ ‰¬˘ (variable) › ’¬Ûø¬ı˛À˜˚ ̨(attribute) 

∆¬ıø˙©Ü… ¬ı˘ÀÓ¬ øfl¡ Œ¬ı±Á¡±˚˛, Ó¬± Î¬◊√±˝√√¬ı˛Ì¸ √̋√ ¬ı…±‡…± 

fl¡èÚº ø¬ıø26√iß ‰¬˘fl¡ › ’ø¬ıø26√iß ‰¬˘Àfl¡¬ı˛ ¬Û±Ô«fl¡… 

Î¬◊√± √̋√¬ı˛Ì¸˝√√ ¬ı…±‡…± fl¡èÚº ø¡Z‰¬˘fl¡ ¬ı˛±ø˙Ó¬ÀÔ…¬ı˛ ¸—:± 

› Î¬◊√±˝√√¬ı˛Ì ø√Úº ¸˜¸y¬ı Ú˜≈Ú± ‰¬˚˛Ú ¬ı˘ÀÓ¬ øfl¡ 

Œ¬ı±Á¡±˚˛ ∑  3 + 3 + 2 + 2  

2º Œ˚-Œfl¡±ÀÚ± øÓ¬ÚøÈ¬ õ∂Àùü¬ı˛ Î¬◊M√√¬ı˛ ø˘‡≈Ú – 6  × 3 = 18 
 [fl¡] õ∂øÓ¬õ∂ˆ¬± fl¡±Àfl¡ ¬ıÀ˘ ∑ ¶§õ∂øÓ¬õ∂ˆ¬± › Œ·ÃÌ 

õ∂øÓ¬õ∂ˆ¬±¬ı˛ ¬Û±Ô«fl¡… øfl¡ ∑ Œ·ÃÌ õ∂øÓ¬õ∂ˆ¬±¬ı˛ 
Œ|Ìœø¬ıˆ¬±· fl¡èÚº 1 + 1 + 4  

 [‡] ŒSê±˜±ÀÈ¬±¢∂±øÙ¬ ¬ı˘ÀÓ¬ øfl¡ Œ¬ı±ÀÁ¡Ú ∑ ø‰¬S¸˝√√ ŒÊ√̆  
øÙ¬ÀåC˙Ú ŒSê±˜±ÀÈ¬±¢∂±øÙ¬¬ı˛ fl¡±˚«õ∂Ì±˘œ › õ∂À˚˛±· 
¬ıÌ«Ú± fl¡èÚº  1 + 5 

 [·] Œfl¡±ÀÚ± ø¸ÀàÀ˜¬ı˛ ¸±˜… ’¬ı¶ö± ¬ı˘ÀÓ¬ øfl¡ Œ¬ı±Á¡±˚˛ ∑ 
Î¬◊√± √̋√¬ı˛Ì¸˝√√ Ó¬±¬Û·øÓ¬ ¸—Sê±ôL õ∂Ô˜ ¸”SøÈ¬ ø¬ıÀù≠ ∏̄Ì 
fl¡èÚº  2 + 4 

 [‚] ŒÙ¬Ê√ fl¡Ú¬∏C±à ’Ì≈¬ıœé¬Ì ˚ÀLa¬ı˛ ·Í¬Ú, fl¡±˚«õ∂Ì±˘œ › 
õ∂À˚˛±· ¸—Àé¬À¬Û ¬ıÌ«Ú± fl¡èÚº  1 + 4 + 1 
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 [„√√] Œ|Ìœ¬ıX ¬Ûø¬ı˛¸—‡…± øÚÀ¬ı˙Ú øfl¡ ∑ ¤fl¡øÈ¬ Î¬◊√± √̋√¬ı˛Ì 
ø√Úº Œ|Ìœ õ∂¸±¬ı˛, Œ|Ìœ ¸œ˜±, Œ|Ìœ ¸œ˜±Ú± › 
˜Ò…ø¬ıµ≈ fl¡±Àfl¡ ¬ıÀ˘, Ó¬± ’±¬ÛÚ±¬ı˛ Œ√›˚˛± Î¬◊√±˝√√¬ı˛ÌøÈ¬¬ı˛ 
˜±Ò…À˜ ¬ı…±‡…± fl¡èÚº 1 + 1 + 4 

 [‰¬] ¸—‡…±·ø¬ı˛á ˜±Ú ¬ı˘ÀÓ¬ øfl¡ Œ¬ı±Á¡±˚˛ ∑ ¤¬ı˛ ¸”S±¬ı˘œ¬ı˛ 
Î¬◊À~‡ fl¡èÚ › õ∂À˚˛±· ¬ıÌ«Ú± fl¡èÚº ¸—‡…±·ø¬ı˛á¬ 
˜±ÀÚ¬ı˛ ≈√øÈ¬ ’¸≈ø¬ıÒ±¬ı˛ Î¬◊À~‡ fl¡èÚº  1 + 4 + 1 

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

 [fl¡] ’…±øÙ¬øÚøÈ¬ ŒSê±˜±ÀÈ¬±¢∂±øÙ¬¬ı˛ fl¡±˚«õ∂Ì±˘œ › õ∂À˚˛±· 
¬ıÌ«Ú± fl¡èÚº 3   

 [‡] ŒÎ¬Úø¸øÈ¬ Œ¢∂øÎ¬À˚K̨I◊ Œ¸øKCøÙ¬Î¬◊À·˙Ú ¬ÛXøÓ¬¬ı˛ 
fl¡±˚«ÚœøÓ¬ › õ∂À˚˛±· Î¬◊À~‡ fl¡èÚº  3 

 [·] Ê√œ¬ıø¬ı:±ÀÚ X-ray øfl¡ øfl¡ fl¡±ÀÊ√ ¬ı…¬ı˝√√+Ó¬ √̋√̊ ˛ ∑  3 

 [‚] fl¡ø•ÛÎ¬◊È¬±À¬ı˛¬ı˛ RAM › ROM ¬ı˘ÀÓ¬ øfl¡ Œ¬ı±Á¡±˚˛ ∑ 
√̋√±Î«¬ øÎ¬¶®  fl¡±Àfl¡   ¬ıÀ˘ ∑ ¤fl¡ ¬ı±˝◊√√È¬ › ¤fl¡ 

øfl¡À˘±¬ı±˝◊√√È¬ ¬ı˘ÀÓ¬ øfl¡ Œ¬ı±Á¡±˚˛ ∑  1 + 1 + 1 

 [„√√] ¬Û”Ì«¬ı˛+¬Û ø˘‡≈Ú –  
  

! 

1

2
 × 6 

  SEM, PAGE, rpm, CPU, CD ¤¬ı— ALU. 

 [‰¬] ¸˜fl¡ ø¬ı‰≈¬…øÓ¬ fl¡±Àfl¡ ¬ıÀ˘ ∑ ¤¬ı˛ ¸”SøÈ¬ ø√Úº ¤¬ı˛ ¤fl¡øÈ¬ 
¸≈≈ø¬ıÒ± › ¤fl¡øÈ¬ ’¸≈ø¬ıÒ±¬ı˛ Î¬◊À~‡ fl¡èÚº  1 + 1 + 1 

 [Â√] ¸y±¬ıÚ± ¸•Ûøfl«¡Ó¬ ¸—À˚±Ê√Ú Î¬◊¬Û¬Û±√…øÈ¬ ¬ı…±‡…± 
fl¡èÚº  3 

 [Ê√] ÒÚ±Rfl¡ › Ÿ¬Ì±Rfl¡ ¸˝√√·øÓ¬¬ı˛ Î¬◊√± √̋√¬ı˛Ì ø√Úº   

     1
  

! 

1

2
 +  1

  

! 

1

2
 

( English Version ) 

1. Answer any two questions. 10 × 2 = 20 

 (a) Briefly describe the structural design of 

a TEM with illustration. Highlight the 

working principle and application of 

this instrument. 5 + 5 

 (b) What is electrophoresis ? Describe 

process of SDS gel electrophoresis with 

illustration. Mention its application. 

What is meant by isoelectric pH of 

proteins ? 1 + 6 + 2 + 1 

 (c) What is a pie chart ? Describe the 

construction of pie chart with an 

example. State the advantages and 

disadvantages of pie chart. What is 

meant by the range of a variable ?  

   1 + 5 + 2 + 2 

 (d) Explain the meaning of 'variable' and 

'attribute' with examples. Explain the 

distinction between continuous and 

discontinuous variables with examples. 

Give the definition and an example of a 

bivariate data. What is meant by 

random sampling ? 3 + 3 + 2 + 2   
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2. Answer any three questions. 6 × 3 = 18 

 (a) What is fluorescence ? What is the 

distinction between auto-fluorescence 

and secondary fluorescence ? Classify 

secondary fluorescence. 1 + 1 + 4 

 (b) What do you mean by    

chromatography ? Describe the working 

principle and application of gel filtration 

chromatography with illustration. 1 + 5 

. (c) What is meant by equilibrium state of a 

system ? Explain first law of 

thermodynamics with example. 2 + 4 

 (d) Briefly describe the structural design, 

working principle and application of a 

phase-contrast microscope. 1 + 4 + 1 

 (e) What is grouped frequency   

distribution ? Give an example. Explain 

the meaning of class interval, class 

limit, class boundary and mid-point 

through the example cited by you.  

   1 + 1 + 4 

 (f) What is meant by mode ? State the 

formulae of mode and describe their 

application. Mention two disadvantages 

of mode. 1 + 4 + 1 

3. Answer any four questions. 3 × 4 = 12 

 (a) Describe the working principle and 

application of affinity chromatography. 3 

 (b) State the working principle and 

application of density gradient 

centrifugation. 3 

 (c) What are the uses of X-ray in biological 

science ? 3 

 (d) What are meant by RAM and ROM of a 

computer ? What is hard disc ? What 

are meant by one byte and one   

kilobyte ? 1 + 1 + 1 

 (e) Give the full forms of : 
2

1  × 6  

  SEM, PAGE, rpm, CPU, CD and ALU. 
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 (f) What is standard deviation ? Give its 

formula. State one each of its merits 

and demerits. 1 + 1 + 1 

 (g) Explain addition theorem of probability.  

   3 

 (h) Give examples of positive and negative 

correlation. 1
2

1  + 1
2

1        

    


