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MZO-02 

December - Examination 2025 

M. Sc. (Previous) Examination 

ZOOLOGY 

CELL, MOLECULAR BIOLOGY AND BIOTECHNOLOGY 

Paper : MZO-02 
 [Time: 3 Hours]                   [Maximum Marks: 80]     
                                                                                           

 

Note :- The question paper is divided into three Sections A, B and C. Write answers as per the given 

   instructions. 

funsZ’kfunsZ’kfunsZ’kfunsZ’k    %&%&%&%&    ;g iz’u&i= ^v*] ^c* vkSj ^l* rhu [k.Mksa esa foHkkftr gSA fn, x, funsZ’kksa ds vuqlkj mŸkj nhft,A    
 

 Section-A 8××××2====16 

 (Very Short Answer Type Questions)  

Note :- Answer all questions. As per the nature of the question delimit your answer in one word, one 

   sentence or maximum up to 30 words. Each question carries 2 marks. 

 [k.M&^v^[k.M&^v^[k.M&^v^[k.M&^v^     

 ¼vfr¼vfr¼vfr¼vfr    y?kqy?kqy?kqy?kq    mŸkjh; iz’umŸkjh; iz’umŸkjh; iz’umŸkjh; iz’u½½½½     

funsZ’kfunsZ’kfunsZ’kfunsZ’k %& lHkhlHkhlHkhlHkh iz’uksa ds mŸkj nhft,A vki vius mŸkj dks iz’ukuqlkj ,d 'kCn] ,d okD; ;k vf/kdre  
   30303030  'kCnksa esa ifjlhfer dhft,A izR;sd iz’u 2222 vad dk gSA 

1. (i) Name the main components of compound light microscope.   

  la;qDr lw{en’khZ ds eq[; la?kVdksa ds uke fyf[k,A  

 (ii) What type of data does a flow cytometer produce?   

  ¶yks lkbVksehVj fdl izdkj dk MkVk mRié djrk gS\  

 (iii) Differentiate autocrine signalling from paracrine.  

  vkWVksØkbu ladsru dks iSjkØkbu ladsru ls foHksfnr dhft,A  

 (iv) What is outcome of miRNA binding to perfect vs. imperfect mRNA matches?  

  miRNA ds mRNA ds lkFk iw.kZ ,oa viw.kZ feyku ds ifj.kke fyf[k,A  

 (v) What are minichromosomes? What essential part must a minichromosome 

contain? 

 

  y?kqxq.klw= D;k gS\ y?kqxq.klw= esa dkSulk vko’;d Hkkx mifLFkr gksuk vko’;d gS\   

 (vi) What is downstream processing? Name the first step in downstream 

processing. 

 

  fuEuizokgh lalk/ku D;k gS\ fuEuizokgh lalk/ku ds izFke in dk uke fyf[k,A  

 (vii) What are monoclonal antibodies used for?  

  eksuksDyksuy ,UVhckWMht+ dk mi;ksx fyf[k,A  

 (viii) What is RFLP?  

  vkj-,Q-,y-ih- D;k gS\  
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 Section-B 4××××8====32 

 (Short Answer Type Questions)  

Note :- Answer any four questions. Each answer should not exceed 200 words. Each question 

   carries  8 marks. 

 [k.M&^[k.M&^[k.M&^[k.M&^cccc^̂̂̂  

 ¼¼¼¼y?kqy?kqy?kqy?kq    mŸkjh; iz’umŸkjh; iz’umŸkjh; iz’umŸkjh; iz’u½½½½     

funsZ’kfunsZ’kfunsZ’kfunsZ’k %& fdUgha pkjfdUgha pkjfdUgha pkjfdUgha pkj iz’uksa ds mŸkj nhft,A vki vius mŸkj dks vf/kdre 200200200200 'kCnksa esa ifjlhfer dhft,A 
   izR;sd iz’u 8 8 8 8 vad dk gSA 

2. Describe the principle and procedure of gel electrophoresis. What are its types and 

applications? 

 

 ts+y bysDVªksQksjsfll ds fl)kar ,oa izfØ;k dh foospuk dhft,A blds izdkj ,oa vuqiz;ksx 
fyf[k,A 

 

3. Discuss mechanisms of membrane transport. Differentiate passive, active and 

vesicular transport. 

 

 f>Yyh ifjogu dh fØ;kfof/k dks lek>kb,A fuf"Ø;] lfØ; ,oa iqfVdk ifjogu dh 
fØ;kfof/k;kas dks foHksfnr dhft,A 

 

4. Compare and contrast intracellular (Nuclear) receptor with membrane bound 

receptors in terms of signal transduction mechanisms. 

 

 ladsr ikjxeu dh fØ;kfof/k ds Øe esa vUrjkdksf’kdh; ,oa dksf’kdk f>Yyh laxzkgdksa 
¼fjlsIVj½ dh rqyuk ,oa foospuk djsaA 

 

5. Describe the process of transcription in eukaryotes highlighting the role of RNA 

polymerase and regulatory sequences.    

 

 vkj-,u-,- ikWyhejst+ ,oa fofu;ked vuqØeksa ij izdk’k Mkyrs gq, ;wdSfj;ksV~l esa vuqys[ku 
dh izfØ;k dks le>kb,A 

 

6. Describe the molecular events and structural changes during the prophase-I of 

meiosis. Why is this stage significant? 

 

 v/kZlw=h foHkktu dh izksQst+ & I ds nkSjku gksus okyh vk.kfod xfrfof/k;kas ,oa lajpukRed 
ifjorZuksa dh foospuk djasA ;g voLFkk D;kas egÙoiw.kZ gS\ 

 

7. Describe the role of restriction enzymes in molecular cloning. How are they 

classified & used?  

 

 vk.kfod Dyksfuax esa izfrca/k ,Ut+kbe dh Hkwfedk dks le>kb;sA bUgsa fdl izdkj oxhZÑr 
fd;k x;k gS ,oa buds mi;ksx fyf[k,\ 

 

8. Write short notes on any two - 

(a) CRISPR-Cas9 in medical biotechnology 

(b) Pharmacogenomics 

(c) Stem cells in regenerative medicine 

 

 fuEu eas ls fdUgha nks ij fVIif.k;ka fyf[k, & 
¼v½ CRISPR-Cas9 fpfdRlk tSoizkS|ksfxdh esa 
¼c½ QkekZdkstsuksfeDl 
¼l½ iqu;ksZth fpfdRlk eas LVse dksf’kdk,a 
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9. Outline the ethical consideration and biosafety issues associated with recombinant 

DNA technology.  

 

 iqu;ksZxt Mh-,u-,- rduhd ds lkFk tqM+s gq, uSfrd fopkjkas ,oa tSo lqj{kk eqÌksa dh :ijs[kk 
izLrqr djasA 

 

 

 Section-C 2××××16====32 

 (Long Answer Type Questions)  

Note :- Answer any two questions. You have to delimit your each answer maximum up to                        

   500 words. Each question carries  16 marks. 

 [k.M&^[k.M&^[k.M&^[k.M&^llll^̂̂̂  

 ¼nh?kZ mŸkjh; iz’u¼nh?kZ mŸkjh; iz’u¼nh?kZ mŸkjh; iz’u¼nh?kZ mŸkjh; iz’u½½½½     

funsZ’kfunsZ’kfunsZ’kfunsZ’k %& fdUgha fdUgha fdUgha fdUgha nksnksnksnks iz’uksa ds mŸkj nhft,A vki vius mŸkj dks vf/kdre 555500000000 'kCnksa esa ifjlhfer dhft,A 

   izR;sd iz’u 11116666 vad dk gSA 

10. Compare and contrast physical mapping and genetic mapping of genomes. Highlight 

the techniques used in each approach. 

 

 HkkSfrd ,oa vkuqokaf’kd ekufp=.k dh rqyuk ,oa foospuk djsaA bu ekufp=.k ds fy;s 

mi;ksx yh tkus okyh rduhdkas ij izdk’k Mkfy,A 

 

11. Describe the structure and organization of eukaryotic chromosome. Discuss the 

functional significance of heterochromatin and euchromatin.   

 

 ;wdSfj;ksfVd xq.klw= dh lajpuk ,oa la?kBu dk o.kZu djsaA gsVsjksØkseSfVu ,oa ;wØkseSfVu ds 

fØ;kRed egÙo dh foospuk djsaA  

 

12. Discuss the different types of chromosome banding techniques and their significance 

in cytogenetics.   

 

 fofHkUu izdkj dh xq.klw= cSafMax fØ;kfof/k;ksa dk o.kZu djrs gq, dksf’kdkfoKku esa buds 

egÙo dks le>kb,A 

 

13. Discuss the structure and function of Golgi apparatus. How does it regulate protein 

sorting and secretion in eukaryotic cell? 

 

 xkWYthdk; dh lajpuk ,oa dk;ksZa dk o.kZu djasA ;g ;wdSfj;ksfVd dksf’kdk eas izksVhu 

Js.khdj.k ,oa L=o.k fdlh izdkj fofu;eu djrs gSa\ 

 

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


