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Date: 06 February, 2019   | Time : 3 Hours 15 Min. | Full Marks: 70 

fnukad: 06 Qjojh, 2019   | le;: 3 ?kaVs 15 feuV | iw.kkZad: 70 
 

Total No. of Questions (dqy iz'uksa dh la[;k): 59 
 

ijh{kkfFkZ;ksa ds fy;s funsZ'k & 

Instructions for the candidates : 
 

1.  Candidates are required to give their answers in their own words as far as practicable. 

 ijh{kkFkhZ ;Fkk laHko vius 'kCnksa esa gh mÙkj nsaA 
 

2. Figures in the right hand margin indicate full marks.  

 nkfguh vksj gkf'k;s ij fn;s gq, vad iw.kkZad fufnZ"V djrs gSaA 
 

3. 15 Minutes of extra time has been allotted for the candidates to read the questions carefully. 

 bl iz'u i=k dks /;kuiwoZd i<+us ds fy, 15 feuV dk vfrfjDr le; fn;k x;k gSA  
  

4. This questions paper is divided into two section – Section-A and Section-B  

 ;g iz'u&i=k nks [k.Mksa esa gS] [k.M & v ,oa [k.M & c 
  

5. In Section-A, there are 35 Objective type questions which are compulsory, each carrying 1 mark. Darken 
the circle with blue/black ball pen against the correct option of OMR Answer Sheet provided to you. Do 
not use Whitener/Liquid/Blade/Nail etc. on OMR Sheet; otherwise the result will be invalid.  

[k.M&v esa 35 oLrqfu"V iz'u gSa] lHkh iz'u vfuok;Z gSaA (izR;sd ds fy, 1 vad fu/kkZfjr gSA), budk mÙkj miyC/k djk;s 

x;s OMR – mÙkj i=kd esa fn;s x;s lgh o`Ùk dks dkys@uhys ckWy isu ls HkjsaA fdlh Hkh izdkj ds OgkbVuj@rjy 

inkFkZ@CysM@uk[kwu vkfn dk mÙkj iqfLrdk esa iz;ksx djuk euk gS] vU;Fkk ijh{kk ifj.kke vekU; gksxkA 
 

6. In Section – B, there are 18 short answer type questions (each carrying 2 marks), out of which any 10 
question are to be answered. Apart from this, there are 6 Long Answer Type questions (Each Carrying 
5 marks), out of which any 3 questions are to be answered.  

 [k.M & c esa 18 y?kq mÙkjh; iz'u gSA (izR;sd ds fy, 3 vad fu/kkZfjr gSa), ftuesa ls fdlh 10 iz'uksa dk mÙkj nsuk 

vfuok;Z gSA buds vfrfjDr] bl [k.M esa 6 nh?kZ mÙkjh; iz'u fn;s x;s gSa (izR;sd ds fy, 5 vad fu/kkZfjr gSaA) ftuesa 

ls fdlh 3 iz'uksa dk mÙkj nsuk vfuok;Z gSA 
 

7. Use of any electronic appliances is strictly prohibited. 

 fdlh izdkj ds bysDVªkWfud midj.k dk iz;ksx iw.kZr;k oftZr gSA 
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SECTION-A ([k.M-A) 

Objective Type Questions (oLrqfu"B iz'u) 
 

 Questions No. 1 to 35 have four options, out of which only one is correct. You have to mark, your selected 
option, on the OMR – Sheet 

 iz'u la[;k 1 ls 35 rd ds izR;sd iz'u ds lkFk pkj fodYi fn, x, gSa] ftuesa ls ,d lgh gSA vius }kjk pqus x, 

lgh fodYi dks OMR – 'khV ij fpfUgr djsaA 
 

 
Q.1        RNAi is used to control pests on which plant 
  (A)Tobacco  (B) Mango   (C) Potato   (D) Poppy 

 vkj-,u-,-vkbZ- (RNAi) dk iz;ksx jksxk.kqvksa dks fu;af=kr djus gsrq fdl ikS/ks esa fd;k tkrk gS\ 

 (A) rEckdq  (B) vke   (C) vkyw   (D) ikWih 

Ans. (A) 
 
Q.2  Cry IAb controls- 
  (A) Corn Borer  (B) Wheat Rust   (C) Cotton insects     (D) Maize height insects 

 ØkbZ IAb fdls fu;af=kr djrk gSa\ 

 (A) dkWuZ Nsnd dks (B) xsgq¡ ds jLV dks (C) dikl ds dhVksa dks (D) eDdk ds dhVksa dks 

Ans. (A) 
Q.3  For Nitrogen fixation in soil we may use  
 (A) Cyanobacteria (B) Protozoans  (C) Nematodes    (D) Wheat plants 

 e`nk esa ukbVªkstu fLFkjhdj.k gsrq ge fdldk iz;ksx dj ldrs gSa\ 

 (A) uhy gfjr cSDVhfj;k dk    (B) izksVkstksvk dk 

 (C) usekVksM~l dk     (D) xsgq¡ ds ikS/kksa dk 

Ans. (A) 
Q.4 Transgenic mice may be used for testing of - 
 (A) The safety of vaccines    (B) Efficiency of fertilizers  
 (C) Doses of antibiotics                (D) All of these 

 Vªkaltsfud ewlksa ¼pwgksa½ dk iz;ks fdlds fy, dj ldrs gSa\ 

 (A) oSDlhu dh lqj{kkRed tk¡p gsrq   (B) moZjd dh {kerk ds izHkko gsrq 

 (C) izfrtSfod dh [kqjkd gsrq   (D) bu lHkh gsrq 

Ans. (D) 
 
Q.5      Restriction enzymes are known as -  
 (A) Biological guns     (B) Molecular scissors 
 (C) Plasmid        (D) Micro pipette 

 jsfLVªD'ku ,Utkbe tkus tkrs gSa& 

 (A) tSfod cUnwd ds :i esa   (B) vk.kfod dSaph ds :i esa 

 (C) IykfTeM ds :i esa     (D) ekbØks fiisV ds :i esa 

Ans. (B) 
 
Q.6  Water holding capacity is one of the qualities of - 
 (A) Soil    (B) Plants  (C) Water        (D) Animals 

 ty /kkj.k {kerk buesa ls fdldk xq.k gSa\ 

 (A) e`nk dk  (B) ikS/kkas dk  (C) ty dk  (D) tUrqvksa dk 

Ans. (A) 
 
Q.7  Number of deaths during a limited time period and place of a particular population is known as  
 (A) Natality   (B) Mortality  (C)   Migratory   (D) Integrity 
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 fdlh [kkl le; ,oa LFkku esa fdlh [kkl vkcknh esa e`R;q dh la[;k dks D;k dgrs gSa\ 

 (A) uSVsfyVh  (B) eksVZsfyVh  (C) ekbxzsVjh  (D) bUVsfxzVh 

Ans. (B) 
 
Q.8  Lac operon represent- 
 (A) Inducible gene system    (B) Repressible gene system  
 (C)  Housekeeping gene system                (D) All of these 

 ysd vkWisjkWu fdldk izfrfu/kh gS\ 

 (A) vuqns'kh thu fØ;kfo/kh dk   (B) neudkjh thu fØ;kfof/k dk 

 (C) x`g lapkyu thu lajpuk dk   (D) bu lHkh dk 

Ans. (B) 
 
Q.9        Sickle-cell anemia is related to which type of disease? 
  (A) Sex linked disease    (B) Autosomal linked disease   
 (C) Deficiency disease         (D) Metabolic disease 

 fldy dksf'kdk ,fufe;k fdl izdkj dk jksx gSa\ 

 (A) fyax lEcfU/kr jksx    (B) vkWVkslkse lEcfU/kr jksx 

 (C) deh tfur jksx    (D) esVkcksfyd@dkf;Zd@p;kip; lEcfU/kr jksx 

Ans. (B) 
 
Q.10 The anterior portion of sperm is covered by a cap like structure known as- 
 (A) Acrosome      (B) Mesosome   
 (C) Episome        (D) Spherosome  

 ifjiDo 'kqØk.kq ds 'kh"kZ ij ,d Vksihuqek lajpuk ik;h tkrh gSa] mls D;k dgrs gSa\ 

 (A) ,Økslkse     (B) eslkslkse 

 (C) ,ihlkse     (D) LQsjkslkse 

Ans. (A) 
 
Q.11 Brewery is concerned with- 
 (A) Saccharomyces     (B) Protozoans   
 (C) Pteridophytes     (D) Marsupials  

 fczojh dk lEcU/k fdlls gSa\ 

 (A) lsØksekbfll ls    (B) izksVkstksvk 

 (C) VfjMksQkbV~l ls    (D) ekjlwfi;Yl ls 

Ans. (A) 
 
Q.12  For induction of alien DNA in host cell we may use- 
 (A) Gene  (B) Micro -pipette (C) Both (A) & (B)       (D) None of these  

 ckgjh Mh-,u-,- dks estcku dksf'kdk esa ykus gsrq fdldk mi;ksx dj ldrs gSa\ 

 (A) thu xu  (B) ekbØks&fiisV  (C) nksukas (A) o (B) (D) buesa ls dksbZ ugha 

Ans. (A) 
 
Q.13  Gynoecium is made up of- 
  (A) Stigma   (B) Style   (C) Ovary    (D) All of these 

 L=kh ny pØ ¼iq"iksa esa½ cuk gSa& 

 (A) fLVxek  (B) LVkby  (C) vksojh  (D) mijksDr lHkh ls 

Ans. (D) 
 
Q.14 S.L Miller is related to- 

 (A) Origin & Evolution of life   (B) Use and disuse theory of evolution   

 (C) Neo-Darwinism    (D) Neo-Lamarckism 
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 ,l- ,y] feyj fdlls lEcfU/kr gSa\ 

 (A) thou dh mRifÙk ,oa fodkl ls   (B) fodklokn ds mi;ksx ,oa vuqiz;ksx ds fl)kUr ls 

  

(C) uo&MkfoZuokn ls    (D) uo ysekdZokn ls  

Ans. (A) 

Q.15 Uracil is related to- 

 (A) RNA  (B) DNA  (C) Both (A) & (B)      (D) None of theses 

 ;wjsfly fdlls lEcfU/kr gSa\ 

 (A) vkj-,u-,- ls  (B) Mh-,u-,- ls  (C) nksuksa (A) o (B) (D) buesa ls dksbZ ugha 

Ans. (A) 

 

Q.16      ampR gene is responsible for developing resistance in- 

 (A) Pest   (B) Insect  (C) Antibiotic    (D) Drought 

 ampR thu
 fdleas izfrjks/kd {kerk fodflr djus gsrq mÙkjnk;h gS\ 

 (A) jksxk.kqvksa esa  (B) dhVksa esa  (C) izfrtSfod esa  (D) lw[kk ds fo:) 

Ans. (B) 

Q.17 Organic evolution was preceded by chemical evolution, the champions of this theory are  

 (A) A.l.Oparin and J.B.S.Haldane   (B) Charles Darwin   

 (C) Arrhenius       (D) Baptiste Lamarck 

 dkcZfud@tSfod fodkl ls iwoZ jklk;fud fodkl gqvk Fkk] bldh vo/kkj.kk fdlds }kjk nh x;h gSa\ 

 (A) ,u-vkbZ- vksiSfju rFkk ts-ch-,l- gYMsu }kjk (B) pkYlZ Mkjfou }kjk 

 (C) vkgsZfu;l }kjk    (D) ckfIVLV ySekdZ }kjk 

Ans. (A) 

 

Q.18     Flowers of Vallisneria spp are- 

 (A) Anemophilous   (B) Entomophilous (C) Hydrophilouse     (D) Zoophilous 

 oSfylusfj;k ds iq"i gSa& 

 (A) ok;qijkfxr  (B) dhVijkfxr  (C) tyijkfxr  (D) tUrqijkfxr 

Ans. (C) 

 

Q.19     Amphibians among plants belong to- 

 (A) Algae   (B) Bryophytes   (C) Fungi         (D) Pteridophytes 

 ikniksa esa ,Eihfc;u@mHk;LFkkuh fdlls lEcfU/kr gSa\ 

  (A) 'kSoky  (B) czk;ksQkbV~l  (C) dod  (D) VsfjMksQkbV~l 

Ans. (B) 

 

Q.20 B- lymphocytes are produced in- 

 (A) Bone marrow  (B) Thymus  (C) Blood  (D) Lymph 

 B- fyEQkslkbV dk fuekZ.k dgk¡ gksrk gSa\ 

 (A) vfLFk eTtk esa (B) Fkkbel es  (C) jDr esa  (D) fyEQ@yfldk esa 

Ans. (A) 
Q.21 Opium is obtained from- 
 (A) Papaver somniferum   (B) Erytroxylum coca    
 (C) Cannabis savita     (D) Atropa belladonna 

 vQhe fdlls izkIr gksrk gS\ 

 (A) ikikoj lkseuhQsje ls    (B) ,fjFkzkstkbye dksdk ls 
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 (C) dSukfcl lVkbok ls    (D) ,Vªksik csykMksuk ls 

Ans. (A) 
 
Q.22 Amplification of gene for interest may be done by- 
 (A) MMR  (B) PCR  (C) MRI    (D) All of these 

 ,sfPNd thu ds cgqyhdj.k gsrq fdldk mi;ksx dj ldrs gSa\ 

 (A) ,e-,e-vkj- dk (B) ih-lh-vkj dk  (C) ,e-vkj-vkbZ dk (D) bu lHkh dk 

Ans. (B) 
Q.23 Gametes are usually- 
 (A) Haploid  (B) Diploid  (C) Polyploid  (D) Nulliploid 

 ;qxed lkekU;r% fdl izdkj ds gksrs gS \ 

(A) gSIyk;M ¼,d xq.kd½    (B) fMIyk;M ¼f)xq.kd½  

(C) iksyhIykbM ¼cgqxq.kd½    (D) uyhIyk;M ¼vxq.kd½ 

Ans. (A) 
 
24 Pisciculture is related culture of- 
 (A) Aquatic plants (B) Aquatic animals (C) Silk worm  (D) Lac worm 

 filh dYPkj ¼eRL; ikyu½ fdlls lEcfU/kr gS \ 

(A) tyh; ikS/kksa ls   (B) tyh; tUrqvksa ls  (C) js'ke ds dhV ls   (D) ykg ds dhV ls  

Ans. (B) 
25 The phenotypic ratio for F2 generation in Incomplete dominance is- 
 (A) 3:1   (B) 2:2   (C) 1:2:1  (D) None of these 

 F2 larrh dh ckÐ;y{k.kh vuqikr izHkkfork dh fLFkfr esa D;k gksrk gS \ 

(A) 3:1   (B) 2:2   (C) 1:2:1  (D) buesa ls dksbZ ugha 

Ans. (C) 
 
26 Bio reactors provided optional conditions to produce desired- 
 (A) Product  (B) Organism   (C) Medium  (D) All of these 

 tSo fj,DVj] vuqdwyre ifjfLFkfr esa D;k fuekZ.k djrk gS \  

(A) mRiknd   (B) tho   (C) ek/;e   (D) ;s lHkh 

Ans. (A) 
 
27 Taichung is a variety of - 
 (A) Rice  (B) Wheat  (C) Maize  (D) Sugarcane 

 rkbZpqax buesa ls fdldh fdLe gS \ 

(A) /kku dh  (B) xsgw¡ dh  (C) eDdk dh  (D) bZ[k dh 

Ans. (A) 
 

28 Uterus is related to- 
 (A) Male Reproductive system   (B) Female Reproductive system 
 (C) Plant Reproductive system   (D) All of these 

 xHkkZ'k; fdlls lEcf/akr gS \ 

(A) uj tuura=k ls      (B) eknk@ L=kh tuura=k ls  

(C) ikni tuura=k ls     (D) bu lHkh ls 

Ans. (B) 
 
29 Which of the following is a wrong pair ? 

 (A) G C  (B) T= A  (C) A =U  (D) T = U 

 buesa ls dkSulh xyr tksMh gS \ 

(A) G C  (B) T= A  (C) A =U  (D) T = U 
Ans. (D) 
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30 Climax community is present in which area? 
 (A) In equilibrium  (B) In transition (C) Baer land  (D) None of these 

 pje leqnk; fdl {ks+=k esa ik;k tkrk gS \ 

(A) larqfyr {ks=k esa  (B) ladze.k {ks=k ls  (C) uXu Hkwfe ls   (D) buesa ls dksbZ ugha 

Ans. (B) 
31 Synthesis of RNA on DNA template is known as- 
 (A) Translation (B) Transcription (C) Transduction (D) Replication 

 Mh- ,u- ,- lkaps ij vkj- ,u- ,- ds fuekZ.k dks D;k dgrs gS \ 

(A) Vªklys'ku   (B) VªkalfdzI'ku   (C) VªklaMD'ku   (D) jsIyhd'ku 

Ans. (B) 
 
32 Yeast reproduces by means of- 
 (A) Budding  (B) Fragmentation  (C) Pollination  (D) All of these 

 ;hLV esa iztuu eq[;r% fdlds ek/;e ls gksrk gS \ 

(A) eqdqyu   (B) fo[akMhdj.k   (C) ijkx.k   (D) bu lHkh ds }kjk  

Ans. (A) 
33 Dryopithecus is more similar to - 
 (A) Ape   (B) Gorilla   (C) Chimpanzee (D) Man 

 Mªk;ksfifFkdl buesa ls fdlds vf/kd leku Fks  \ 

(A) ,Ik ds   (B) xksfjYyk ds   (C) fpEikUth d s   (D) euq"; ds   

Ans. (C) 
 
34 Tuberculosis is transmitted by - 
 (A) Air    (B) Water  (C) Insect  (D) Contact 

 {k; jksx dk ladze.k eq[;r% fdlds )kjk gksrk gS \ 

(A) gok ds )kjk   (B) ty ds )kjk   (C) dhVksa ds )kjk (D) lEidZ )kjk 

Ans. (A) 
 
35 In certain cases for early and accurate detection of disease we may use - 
 (A) ELISA  (B) Culture  (C) Chemical  (D) Analytical 

 dqN jksxksa dh 'kh?kz ,ao lgh igpku gsrq ge fdldk iz;ksx dj ldrs gS \ 

(A) ,ykbtk dk   (B) dYpj dk   (C) jlk;uksa dk   (D) fo'ys"k.kkRed 

Ans. (A) 
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SECTION-B ([k.M-B) 

Non-Objective type Questions (xSj&oLrqfu"B iz'u) 

Short Answer Type Questions (y?kq mÙkjh; iz'u) 
 

 Questions No. 1 to 18 are short answer type. Answer any 10 question. Each question carries 2 marks 
 Answer should be in maximum 50 words.     (10x2=20) 

 iz'u la[;k 1 ls 18 y?kq mÙkjh; gSaA fdUgh 10 iz'uksa ds mÙkj nsaA izR;sd ds fy, 2 vad fu/kkZfjr gSaA viuk mÙkj 

vf/kdre ‘’’’’’’’’’” 50 ’’’’’’’’’’’’’’’’’’’’'kCnksa esa nsaA 

 

 
1.  Describes the law of segregation with any one example.    (2) 

     fdlh ,d mnkgj.k ds lkFk i`FkDdj.k ds fu;e dk o.kZu djsaA     (2) 

Sol. Law of Segregation : This law states that the two alleles of a pair segregate or separate during gamete 
formation such that a gamete receives only one of the two factors. for example heterozygous organism 
of F1 generation produces two types of gametes i.e. T and t 

 
2.  Differentiate between Euchromatin and Heterochromatin.    (2) 

   ;wdzkeSfVu ,oa gsVjksdzkseSfVu esa vUrj crkosaA       (2)  

Sol. 

 

 
 
3.  What are analogous organs? Give any two examples.    (2) 

    vletkr vax D;k gS \ dksbZ nks mnkgj.k izLrqr djsaA     (2) 

Sol. Analogous organs − The pair of organs is not anatomically similar, but performs the same function 

(e.g., the wings of butterflies and birds). This is called convergent evolution 

 
4.  Differentiate between Ramapithecus and Dryopithecus.    (2) 

   jkekfifFkdl vkSj Mk;ksfifFkdl esa vUrj LFkkfir djsa A     (2) 

Sol. Ramapithecus was more man-like while Dryopithecus was more ape-like 
 

5.  Describes transcription in brief.       (2) 

    la{ksi esa VªkUlfdzI'ku dk o.kZu djsa A      (2) 

Sol. Transcription is the first step in gene expression. It involves copying a gene's DNA sequence to make 
an RNA molecule. Transcription is performed by enzymes called RNA polymerases, which link 
nucleotides to form an RNA strand (using a DNA strand as a template). 
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6.  Comment upon Klinefelter syndrome      (2) 

    DykbuQsYVj fLk.Mªkse ij izdk'k Mkysa      (2)  

Sol. Klinefelter syndrome (sometimes called Klinefelter's, KS or XXY) is where boys and men are born with 

an extra X chromosome. Chromosomes are packages of genes found in every cell in the body. Two types 

of chromosome, called the sex chromosomes, determine the genetic sex of a baby. 

 

7.  Comment upon G.M.O.        (2) 

     th-,e-vks- ij izdk'k Mkysa        (2)   

Sol. A genetically modified organism (GMO) is any organism whose genetic material has been altered using 

genetic engineering techniques. The exact definition of a genetically modified organism and what 

constitutes genetic engineering varies, with the most common being an organism altered in a way that 

"does not occur naturally by mating and/or natural recombination 

 

8.  Explain Bio-piracy in brief.       (2) 

     ck;ksµikbjlh ¼tSfod pksjh½ dk laf{kIr izLrqr djsa A     (2) 

Sol. The unethical or unlawful appropriation or commercial exploitation of biological materials (such as 

medicinal plant extracts) that are native to a particular country or territory without providing fair financial 

compensation to the people or government of that country or territory 

 

9.  What is Amoebiasis ? Name its pathogen and describe the symptoms of the disease.  (2) 

     vehfc;kfll D;k gS \ blds dkjd dk uke crkosa ,oa bl jksx ds y{k.kksa dk o.kZu djsaA   (2) 

Sol. Entamoeba histolytica is a protozoan parasite in the large intestine of human which causes 

amoebiasis(amoebic dysentery).  

Symptoms of this disease include constipation, abdominal pain and cramps, stools with excess mucous 

and blood clots.  

Houseflies act as mechanical carriers and serve to transmit the parasite from faeces of infected person 

to food and food products, thereby contaminating them.  

Drinking water and food contaminated by the faecal matter are the main source of infection. 

 

10.  Describes the ill-effects of alcohol.      (2) 

     'kjkc @vYdksgy ds nq"ifj.kkeksa dk o.kZu djsaA     (2) 

Sol. Effects of Alcohol/ Drug Abuse 

● Immediate effect − Vandalism, violence, and reckless behaviour 

● Drop in academic performance, lack of interest in personal hygiene, rebellious behaviour, and change 

in eating and sleeping patterns, weight and appetite fluctuations 

● Mental, psychological, and financial loss not only to the user, but also to his family 

● Those who take drugs intravenously have a high risk of acquiring deadly diseases such as AIDS and 

hepatitis B. 

● Damage to nervous system and liver (cirrhosis) Ultimately, prolonged use of alcohol/drugs leads to 

coma and death. 

 

11.  Comment upon Innate immunity.      (2) 

      vUrtkZr izfrj{kk ij izdk'k Mkysa       (2) 

Sol. The innate immune system is made of defenses against infection that can be activated immediately once 

a pathogen attacks. The innate immune system is essentially made up of barriers that aim to keep viruses, 

bacteria, parasites, and other foreign particles out of your body or limit their ability to spread and move 

throughout the body. 
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12.  What are adaptations? Explain with example.     (2) 

       vuqdwyu D;k gS \ bldk lksnkgj.k o.kZu djsaA     (2) 

Sol. Adaptations are certain characteristics that organisms develop in order to survive and reproduce better 
in their habitat. 

● These adaptations can be physiological, behavioural, or morphological. 
 For example : Desert plants have thick cuticle on their leaf surface and stomata arranged in deep pits to 

reduce water loss. Their special photosynthetic pathway CAM enables their stomata to remain closed 
during day time. Their leaves are reduced to spines and photosynthesis is carried out by flattened 
stems. 

 
13.  What is inbreeding?        (2) 

       vUr% iztuu D;k gS \         (2) 

Sol. Inbreeding refers to the mating of more closely related individuals within the same breed for 4-6 
generations. The breeding strategy is as follows – superior males and superior females of the same 
breed are identified and mated in pairs. The progeny obtained from such matings are evaluated and 
superior males and females among them are identified for further mating. A superior female, in the case 
of cattle, is the cow or buffalo that produces more milk per lactation. On the other hand, a superior male 
is the bull, which gives rise to superior progeny as compared to those of other males. 

 
14.  Draw well labelled diagram of female reproductive system in humans.  (2) 

       ekuoksa esa eknk @ L=kh tuu ra=k dk ukekfdar fp=k cukosa A    (2) 

Sol. 
  

 
 
 
15.  Comment upon ex-situ conservation.      (2) 

       ckÐ;µLFkku Laj{k.k ij izdk'k MkysaA       (2) 

Sol. Ex situ conservation means "off-site" conservation. It is the process of protecting an endangered species 
of plant or animal outside of its natural habitat. For example by removing a part of the population from a 
threatened habitat  and placing it in a new location which may be wild area or within the care of humans. 
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16.  What are allergies? Describes its symptoms in brief.    (2) 

     ,ythZ D;k gS \ blds y{k.kksa dk l{ksai esa o.kZu djsaA      (2) 

Sol. The exaggerated response of the immune system to certain antigens present in the environment is called 
allergy. The substances to which such an immune response is produced are called allergens. The 
antibodies produced to these are of IgE type. Common examples of allergens are mites in dust, pollens, 
animal dander, etc. Symptoms of allergic reactions include sneezing, watery eyes, running nose and 
difficulty in breathing. 

 
17.  Comment upon Ethical Issues in context of modern biological advancement. (2) 

     vk/kqfud tSfod fodkl ds vkyksd esa uSfrdrk ds fopkj ij izdk'k MkysaA    (2) 

Sol. Bioethics is the study of the ethical issues emerging from advances in biology and medicine. It is also 
 moral discernment as it relates to medical policy and practice. Issues may include subjects like 
 Abortion, Artificial insemination, Animals. rights etc.  
 
18.  Difference between commensalism and Amensalism.    (2) 

     lgHkksftrk ,ao vlgHkksftrk esa vUrj crkosaA       (2) 

Sol. Commensalism: This is the interaction in which one species benefits and the other is neither harmed nor 
benefited. An orchid growing as an epiphyte on a mango branch, and barnacles growing on the back of 
a whale benefit while neither the mango tree nor the whale drives any apparent benefit. In commensalism 
on the other hand one species is harmed whereas the other is unaffected. 

 

nh?kZ mrjh; iz'u / Long Answer Type Questions 

Question Nos. 19 to 24 are long Answer Type Question carries 5 marks. Answer any 3 questions. 
Answer should be in maximum 120 words.        (3x5=15) 
 

 
19.  What are microbes? Describes their role in human welfare in brief.  (5) 

      lw{e tho D;k gS \ ekuo dY;k.k esa budh Hkwfedk dk laf{kIr o.kZu djsa A    (5) 

Sol. A microbe or microorganism is a microscopic organism, which may exist in its single-celled form or in a 
colony of cells. 

 Role of microbes in human welfare 

 (i) Household Applications 
 Lactic acid bacteria (LAB) 
 LAB produces acids that coagulate and partially digest milk proteins. 
 Fermentation- used in  
 Dosa and idli and Dough making 

 Cheese making- Propionibacterium sharmanii is used in ‘Swiss cheese’. ‘Roquefort cheese’ is ripened 
by growing fungi 

 

 (ii)Industrial applications 
● Fermented beverages  

Saccharomyces cerevisiae, also called brewer’s yeast, is used to prepare wine, beer, whisky, brandy, 
rum. 

● Antibiotics 
○ Certain microorganisms inhibit the growth of other microorganisms wherever they grow. 
○ Penicillin obtained from Penicillium notatum by Chain and Florey. 

 
 

 
 

● Chemicals, enzymes, and bioactive agents 
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Microorganism  Substance produced  

Fungus Aspergillus niger Citric acid 

Bacterium Acetobacter aceti Acetic acid 

Bacterium Clostridium 
butylicum 

Butyric acid 

Bacterium Lactobacillus  Lactic acid 

Yeast S.cerevisiae Ethanol 

Bacterium Streptococcus Streptokinase (used as a clot buster for removing clots from 
blood vessels of patients with myocardial infarction) 

Fungus Trichoderma 
polysporum 

Cyclosporin A (used as immune-suppressive agent in organ 
transplantation) 

Yeast Monascus purpureus Statins (lower blood cholesterol levels) 

 

(iii) Microbes in Sewage Treatment 

Floc (mesh-like structure of Bacteria and Fungal filaments )are used to decrease the BOD of polluted 

(waste water) 

(iv) Microbes in Production of Biogas 

● Methanogens are commonly found in anaerobic sludge (as in sewage treatment) and in the rumen of 

cattle. In the rumen of cattle, these bacteria help in cellulose digestion. 

● Hence, excreta of cattle (gobar) are rich in methanogens. Hence methanogens are used to produce 

Biogas (gobar gas) 

(v) Microbes as Bio control Agents 

● Biological means to eradicate pests can be used.  

● Bacillus thuringiensis (Bt) is used to control butterfly caterpillars. 

● Cotton plant with Bt gene incorporated is called Bt-cotton. 

● The fungus Trichoderma living in roots of plants acts as a bio control agent against several plant 

pathogens. 

● Baculoviruses, particularly genus Nucleopolyhedrovirus,are also used as narrow spectrum insecticidal 

agents. 

(vi) Microbes as bio-fertilizers 

● Many bacteria, fungi, and cyanobacteria act as biofertilizers. 

● Rhizobuim,Mycorrhiza (such as Glomus),Cyanobacteria such as Nostoc, Anabaena act as bio-

fertilizers. 

 
 
 
 
20.  What do you mean by sex? Discuss different types of sex determination in brief.   (5) 
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     fyax D;k gS\  fyax fu/kkZj.k ds fofHUu izdkjksa dk laf{kIr o.kZu djsa A     (5) 

Sol. The differences between male and female sexes are anatomical and physiological. "Sex" tends to relate 
to biological differences. A sex-determination system is a biological system that determines the 
development of sexual characteristics in an organism. Most organisms that create their offspring using 
sexual reproduction have two sexes. 

Types  

● XO type of sex determination 

○ Other than autosomes, at least one X chromosome is present in all insects. 

○ Some sperms contain X chromosomes, while some do not. 

○ Eggs fertilised by sperms having X chromosomes become females. So, females have two X 
chromosomes. 

○ Eggs fertilised by sperms not having X chromosomes become males. So, males have only one 
X chromosome. 

○ Example of organisms with XO type of sex determination − Insects 

● XY type of sex determination 

○ Males have X chromosome and its counterpart Y chromosome, which is distinctly smaller. 
Hence, males are XY. 

○ Females have a pair of X chromosomes. Hence, females are XX. 

○ Example of organisms with XY type of sex determination − Humans and Drosophila 

● Male heterogamety − XO and XY types of sex determination are examples of male heterogamety. 

○ In XO type, some gametes have X chromosomes, while some gametes are without X 
chromosomes. 

○ In XY type, some gametes have X chromosomes, while some gametes have Y chromosomes. 

● Female heterogamety − ZW type of sex determination is an example of female heterogamety. 

○ In ZW type, the female has one Z and one W chromosome, while the male has a pair of Z 
chromosomes. 
 

21.  Comment upon cancer in brief.      (5) 

       dSzlj ij laf{kIr fVIi.kh djsaA       (5) 

Sol. cancer is uncontrolled division of growth. The process of development of cancer is called oncogenic 
transformation. 

● Normal cells have the property of contact inhibition (stoppage of growth on coming in contact with other 
cells), but cancer cells lose this property. 

● As a result, cancer cells divide continuously to give rise to mass of cells (tumours). 

● Tumours are of 2 types − benign and malignant. 

● Benign tumours − Remain confined to their original location and do not spread 

● Malignant tumours− These exhibit metastasis i.e., the cells sloughed from such tumours reach distant 

sites and wherever they reach, new tumour is formed. 
● Malignant tumours actually represent cancer. The cells actively divide, grow, and starve the normal 

cells of vital nutrients. 
● Causes of cancer 

○ Carcinogens − Physical, chemical, and biological agents that cause cancer Example - ionizing 

radiations (X-rays and gamma rays), non-ionizing radiations (UV) 

○ Oncogenic (cancer-causing) viruses − They have viral oncogenes (cancer-causing genes). 

○ Sometimes normal genes in our body called proto-oncogenes get converted into cellular 
oncogenes that cause cancer. 

● Diagnosing cancer 
○ Biopsy and histopathological studies 
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○ Biopsy − Suspected tissue is cut into thin sections and examined microscopically 

○ Radiography, CT scan (computed tomography), and MRI (Magnetic resonance imaging) are 
techniques of diagnosing cancers. 

○ C T Scan − 3-D imaging of internals of an organ is generated by X-rays. 

○ MRI Scan − Pathological and physiological changes in a living tissue are detected by using 

magnetic fields and non-ionising radiations. 

○ Immunological and molecular biological diagnostic techniques can all be used to detect 
cancers. 

○ Identifying certain genes, which make an individual susceptible to cancers, can help to prevent 
cancers. 

● Treatment of cancer 

○ Radiotherapy − Tumour cells are irradiated to death. Also, proper care is taken for protecting 

surrounding normal tissues. 

○ Chemotherapy − Drugs specific for particular tumours are used to kill cancer cells. They have 

side effects such as hair loss, anaemia, etc. 

 Immunotherapy− Biological response modifiers such as α- interferons are used. They activate the 

immune system of patient and helps in destroying the tumour 

 
2 2.  What is pisciculture ? Mention its role in enrichment of our food. (5) 

     erL; ikyu D;k gS \ Hkkstu dh xqq.koRkk lq/kkj esa bldh Hkqfedk crkosa A  (5)  

Sol. The cultivation of fishes is called pisciculture. 
 Fishery is an industry devoted to the catching, processing or selling of fish, shellfish or other aquatic 

animals. A large number of our population is dependent on fish, fish products and other aquatic animals 
such as prawn, crab, lobster, edible oyster, etc., for food.  
Some of the freshwater fishes which are very common include Catla, Rohu and common carp.  
Some of the marine fishes that are eaten include – Hilsa, Sardines, Mackerel and Pomfrets. Find out 
what fishes are commonly eaten in your area.  
Fisheries has an important place in Indian economy. It provides income and employment to millions of 
fishermen and farmers, particularly in the coastal states. For many, it is the only source of their livelihood.  
In order to meet the increasing demands on fisheries, different techniques have been employed to 
increase production. For example, through aquaculture and pisciculture we have been able to increase 
the production of aquatic plants and animals, both fresh-water and marine.  

 

23.  What is sewage? Describes any one method of its treatment in brief. (5) 

     okfgr ey D;k gS \ buds mipkj dh fdlh ,d fof/k dk laf{kIr fooj.k nsaA  (5)  

Sol. Sewage basically consists of human excreta. It may contain many microbes, which may be pathogenic 
also. 

● Sewage disposal is a huge problem. It cannot be directly disposed into rivers and streams. Hence, it 
has to be treated first in sewage treatment plants (STPs). 

● The heterotrophic microbes present in the sewage itself aid in its treatment. 

 Treatment of sewage includes two stages − primary treatment and secondary treatment. 

● Primary Treatment − Involves physical removal of particles by filtration and sedimentation 

○ Initially, sequential filtration is used to remove floating debris. 
○ Then, grit (soil + small pebbles) are removed by sedimentation. Solids that settle down form 

the sludge while the supernatant forms the effluent. 
○ Effluent is taken for secondary treatment. 
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● Secondary Treatment 
 

 

○ Effluent is passed to aeration tank → Constant agitation → Air pumped → Vigorous growth of 

bacteria → Floc formation → Consumption of organic matter by bacteria → Decrease in BOD 

○ BOD is the amount of oxygen required by bacteria to oxidise all the organic matter present in 
the effluent. 

○ Naturally, if organic matter decreases → BOD decreases → Pollution decreases 

 Floc = Bacteria + Fungal filaments (is a mesh-like structure) 
○ When BOD and hence pollution is reduced, effluent is passed into a settling tank. Here, flocs 

settle down and it is known as Activated Sludge. 

 
○ In anaerobic sludge digesters, anaerobic bacteria act on the activated sludge to produce biogas 

(CH4, CO2, H2S). 
○ The effluent from secondary treatment plant is released into water bodies. 
○ Microbial technology for sewage treatment is so effective that no human technology has been 

able to beat it till date. 
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24.  Draw a details diagram of DNA and label it properly.   (5) 

     Mh- ,u- ,- dk ,d foLr`r vkjs[k cukdj mls lgh :Ik ls ukekfdar djs A  (5) 

Sol. 
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