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ÿoˆÁTˆEı YÁPˆy‘] 
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B◊¨K˜Eı YÁPˆy‘] 

=◊‡ˆV◊[˝VÓÁ 
Y“U] Yy 

a]Ã^  f ªV«c˜O H∞RÙOÁ Y…SÔ]ÁX  f 50 

( ]Á„XÃ[˝ mÃ[˝”±ºˆ  f 70% ) 
Y◊Ã[˝◊]Tˆ C ^UÁ^U =w¯„Ã[˝Ã[˝ LXÓ ◊[˝„`b ]…_Ó ÂVCÃ^Á c˜„[˝* 

%£à˘ [˝ÁXÁX, %Y◊Ã[˝¨K˜~TˆÁ A[˝e %Y◊Ã[˝õıÁÃ[˝ c˜ÿôˆÁl˘„Ã[˝Ã[˝ Âl˘‰y X∂ëˆÃ[˝ 
ÂEı‰ªRÙO ÂXCÃ^Á c˜„[˝* =YÁ„‹ôˆ Y“‰`¬Ã[˝ ]…_Ó]ÁX a…◊ªJÙTˆ %Á‰ªK˜* 

◊[˝\ˆÁG — Eı 

Â^-ÂEıÁ„XÁ V«◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX  f 10 × 2 = 20 
1* ÂÃ[˝Á„QˆÁZıÁc Õa› Ê “̀◊S\«ˆN˛ È`[˝Á_„VÃ[˝ aÁW˝ÁÃ[˝S È[˝◊`rÙÓm◊_ 

=‰{F EıÃ[˝”X* aÁÃ^Á„XÁZıÁc˜Oa› Ê “̀◊S\«̂N˛ È`[˝Á_„VÃ[˝ a„Ü 
ÂÃ[˝Á„QˆÁZıÁc Õa› Ê “̀◊S\«ˆN˛ È`[˝Á_„VÃ[˝ V«◊ªRÙO aÁV `Ó =‰{F EıÃ[˝”X* 
Y◊_aÁc˜O„ZıÁ◊XÃ^ÁÃ[˝ (Polysiphonia) LX«fy‘]„Eı ÆœÙÁc˜O„Zı◊LEı 
LX«fy‘] [˝_Á c˜Ã^ ÂEıX TˆÁ ae„l˘„Y [˝«◊Mı„Ã^ ◊VX*4 + 2 + 4 

2* %ÜL ÂV„c Ã̃[˝ Y“◊TˆaÁ„]ÓÃ[˝ ◊\ˆ◊w¯„Tˆ QˆÁÃ̂ ÁªRÙO„]Ã[˝ (diatom) 
AEı◊ªRÙO Ê`“◊S◊[˝\ˆÁG EıÃ[˝”X* Y“◊Tˆ Âl˘‰y ÂEıÁ„bÃ[˝ GPˆX È[˝◊`rÙÓ 
C =VÁc˜Ã[˝S ◊VX* Âa≥ÆœÙÁ◊_a (Centrales) QˆÁÃ^ÁªRÙO„]Ã[˝ 
%„jÁ„&ÁÃ[˝ (auxospore) GPˆX Yà˘◊Tˆ ◊ªJÙyac˜ %Á„_ÁªJÙXÁ 
EıÃ[˝”X* 4 + 6 

3* AEı◊ªRÙO %ÁV`Ô =◊‡ˆV \ˆÁc ÕÃ[˝Á„aÃ[˝ GPˆX C ◊[˝ÿô̂ ÁÃ[˝ a+„EÔı 

%Á„_ÁªJÙXÁ EıÃ[˝”X* AEı◊ªRÙO _Ác˜O◊ªRÙOEı ZıÁ„LÃ[˝ [˝ ◊à˘Ã[˝ Â_F◊ªJÙy 

ÂV◊F„Ã^ Y^ÔÁÃ^m◊_ [˝ÓÁFÓÁ EıÃ[˝”X* 6 + 2 + 2 

4* [˝ÓÁEÀı‰ªRÙO◊Ã[˝Ã^ÁÃ[˝ (bacteria) ÂEıÁbY“ÁªJÙ›„Ã[˝Ã[˝ Ã[˝ÁaÁÃ^◊XEı GPˆX 

[˝SÔXÁ EıÃ[˝”X* LPS Eı› ? TˆÁ ÂEıÁUÁÃ^ YÁCÃ^Á ^ÁÃ^ ?     

LPS -AÃ[˝ GPˆX È[˝◊`rÙÓ %Á„_ÁªJÙXÁ EıÃ[˝”X* 4 + 1 + 1 + 4  

◊[˝\ˆÁG — Fı 

Â^-ÂEıÁ„XÁ ◊TˆX◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX f 6 × 3 = 18 

5* ◊ZıCZıÁc˜O◊a Ê`“◊S\«ˆN˛ È`[˝Á_„VÃ[˝ aÁW˝ÁÃ[˝S È[˝◊`rÙÓm◊_ 

%Á„_ÁªJÙXÁ EıÃ[˝”X* 6 

6* Âc˜‰ªRÙO„Ã[˝Á◊arÙ (heterocyst) Eı› A[˝e TˆÁ ÂEıÁUÁÃ^ ÂVFÁ ^ÁÃ^ ? 

A◊ªRÙOÃ[˝ GPˆX È[˝◊`rÙÓ C ÈL[˝ \…ˆ◊]EıÁ a+„EÔı %Á„_ÁªJÙXÁ 

EıÃ[˝”X* 3 + 3  

7* \ˆÁ=‰ªJÙ◊Ã[˝Ã^ÁÃ[˝ (Vaucheria) Â^ÏX LXX Yà˘◊Tˆ ae„l˘„Y 

%Á„_ÁªJÙXÁ EıÃ[˝”X * 6   

8* [˝ÓÁ„kÙ◊Ã[˝Ã^ÁÃ[˝ Z¿ıÁ„L_ÁÃ[˝ GPˆX [˝SÔXÁ EıÃ[˝”X* Z¿ıÁ„L_ÁÃ[˝ aeFÓÁ 

C %[˝ÿöˆÁ„XÃ[˝ ◊\ˆ◊w¯„Tˆ [˝ÓEı‰ªRÙO◊Ã[˝Ã^ÁÃ[˝ AEı◊ªRÙO Ê`“◊S◊[˝\ˆÁG 

EıÃ[˝”X* 4 + 2 

9* _ÓÁ∂ëˆQˆÁZıÁ„LÃ[˝ (λ-phage) _Ác˜O„aÁ„L◊XEı L›[˝XªJÙy‘ ªK˜„EıÃ[˝ 

aÁc˜Á„^Ó [˝ÓÁFÓÁ EıÃ[˝”X* 6 
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10* L›[˝LG„TˆÃ[˝ Ê`“◊S◊[˝\ˆÁ„G ÂQˆÁ„]X (domain) ◊TˆX◊ªRÙO Eı›    

Eı› ? %Á◊EÔıÃ^Á (Archaea) ÂQˆÁ„]X-AÃ[˝ È[˝◊`rÙÓ Eı› Eı› ? 

%Á◊EÔıÃ^Á'Ã[˝ %‹ôˆGÔTˆ "Ã[˝ÁLÓ' ◊TˆX◊ªRÙO Eı› Eı› ? 2 + 2 + 2 

◊[˝\ˆÁG — Gı 

Â^-ÂEıÁ„XÁ ªJÙÁÃ[˝◊ªªRÙO Y“‰`¬Ã[˝ =w Ã̄[˝ ◊VX f 3 × 4 = 12 

11* [˝ÓÁ„kÙ◊Ã[˝Ã^ÁÃ[˝ ◊Y◊_Ã[˝ GPˆX C EıÁL =‰{F EıÃ[˝”X* 2 + 1 

12* %‹ôˆf„Ã[˝S«Ã[˝ Ã[˝ÁaÁÃ^◊XEı GPˆ„X =‰{F„^ÁGÓ AEı◊ªRÙO Â^Ï„GÃ[˝ XÁ] 

◊_F«X* Ac˜O ÂÃ[˝S«„Eı LXX„Ã[˝S« ◊c˜aÁ„[˝ GSÓ XÁ EıÃ[˝ÁÃ[˝ EıÁÃ[˝S 

Eı› ? 1 + 2 

13* \ˆÁc Õ◊Ã[˝Ã^AQˆ, ◊\ˆ◊Ã[˝Ã^X, A[˝e Y“ÁÃ^X-AÃ[˝ aep˚Á ◊_F«X* 

  1 + 1 + 1 

14* %„·¯Á„L◊XEı (oncogenic) \ˆÁc˜OÃ[˝Áa Eı› ? =Y^«N˛ =VÁc˜Ã[˝S 

◊VX* Ã[˝÷YÁ‹ôˆ◊Ã[˝Tˆ (transformed) ÂEıÁb EıÁ„Eı [˝„_ ?  

  1 + 1 + 1 

15* _ÓÁ◊]XÁ◊Ã[˝X, ÊZ¿ı◊Ã[˝◊QˆÃ^ÁX ª∫RÙOÁªJÙ¤ C aÁÃ^Á„XÁZıÁc˜O◊aX          

— Ac˜Om◊_ ÂEıÁXÀ LÁTˆ›Ã^ a◊á˚Tˆ FÁVÓ A[˝e ÂEıÁXÀ◊ªRÙO ÂEıÁXÀ 

È`[˝Á„_ YÁCÃ^Á ^ÁÃ^ TˆÁ =‰{F EıÃ[˝”X* 1 + 1 + 1 

16* %ÓÁGÁÃ[˝-%ÓÁGÁÃ[˝ (Agar-Agar) A[˝e EıÓÁÃ[˝Á◊G◊XXÀ 

(caragenin) ÂEıÁUÁÃ^ ÂEıÁUÁÃ^ YÁCÃ^Á ^ÁÃ^ ? Â^ ÂEıÁXC 

AEı◊ªRÙOÃ[˝ [˝Ó[˝c˜ÁÃ[˝ =‰{F EıÃ[˝”X* 1 + 1 + 1 

17* YÃ[˝L›[˝›, YÃ[˝Á`“Ã^› C ◊]„UÁL›[˝› È`[˝Á„_Ã[˝ AEı◊ªRÙO Eı„Ã[˝ 

=VÁc˜Ã[˝S ◊VX* 1 + 1 + 1 

18* CÃ^ÁªRÙOÁÃ[˝ [˝¿«] (water bloom) Eı› ? ◊Eı\ˆÁ„[˝ TˆÁ V…bS HªRÙOÁÃ^ 

TˆÁ ◊_F«X* 1 + 2 

    


