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परीक्षार्थी प्रश् न-पत्र कोड को उत्तर-पसु्तिका के 

मखु-पषृ्ठ पर अवश्य स्िखें ।  
Candidates must write the Q.P. Code 
on the title page of the answer-book. 

Series : SQP5R  SET~3 

                प्रश् न-पत्र कोड  

 Q.P. Code  
रोि नं.  
Roll No. 

 

 

     जीव ववज्ञान (सैद्धावतिक)   
     BIOLOGY (Theory) 

निर्धारित समय : 3 घण्टे   अनर्कतम अंक : 70 
 Time allowed : 3 hours Maximum Marks : 70 

 
 

 नोट >                      [ ]  NOTE 

(I) कृपया जााँच कर िें स्क इस प्रश् न-पत्र में मसु्िि पषृ्ठ 

23 हैं । 
(I) Please check that this question paper 

contains 23 printed pages. 

(II) प्रश् न-पत्र में दास्हने हार्थ की ओर स्दए गए प्रश् न-पत्र 

कोड को परीक्षार्थी उत्तर-पसु्तिका के मखु-पषृ्ठ पर  

स्िखें । 

(II) Q.P. Code given on the right hand side 

of the question paper should be written 

on the title page of the answer-book by 

the candidate. 

(III) कृपया जााँच कर िें स्क इस प्रश् न-पत्र में 33 प्रश् न  

हैं । 
(III) Please check that this question paper 

contains 33 questions. 

(IV) कृपया प्रश् न का उत्तर विखना शुरू करने से 

पहिे, उत्तर-पुवतिका में यथा तथान पर प्रश् न 

का क्रमाांक अवश्य विखें ।   

(IV) Please write down the Serial 

Number of the question in the 

answer-book at the given place 

before attempting it. 

(V) इस प्रश् न-पत्र को पढ़ने के स्िए 15 स्मनट का समय 

स्दया गया ह ै । प्रश् न-पत्र का स्विरण पवूााह्न में  

10.15 बजे स्कया जाएगा । 10.15 बजे से 

10.30 बजे िक परीक्षार्थी केवि प्रश् न-पत्र को 

पढ़ेंगे और इस अवस्ि के दौरान वे उत्तर-पसु्तिका 

पर कोई उत्तर नहीं स्िखेंगे । 

(V) 15 minute time has been allotted to 

read this question paper. The question 

 paper  will  be  distributed  at 10.15 

a.m. From 10.15 a.m. to 10.30 a.m., the 

candidates will read the question paper 

only and will not write any answer on 

the answer-book during this period.         
 

57/5/3 

*SQP5RDRAOB57* 



011111111111111111111111111111112 

57/5/3      _________ Page 2 of 23 [ ] 

सामान्‍य‍निर्देश‍:  

निम् िनिनित निर्देशों को ध् यधिपरू्ाक पऩिए औि उिकध पधिि कीनिए : 

(i) इस प्रश् ि-पत्र में 33 प्रश् ि हैं । सभी‍प्रश् ि अनिवायय हैं । 

(ii) प्रश् ि-पत्र पााँच‍िण्डों में नर्भधनित ह ै– िण् ड‍क,‍ख,‍ग,‍घ‍एरं्‍ङ‍। 

(iii) खण्‍ड‍क – प्रश् ि संख्यध 1 से 16 तक बहुनर्कल्पीय प्रकधि के प्रश् ि हैं । प्रत्येक प्रश् ि 1 अंक कध ह ै।  

(iv) खण्‍ड‍ख – प्रश् ि संख्यध 17 से 21 तक अनत िघ-ुउत्तिीय प्रकधि के प्रश् ि हैं । प्रत्येक प्रश् ि 2 अंकों  

कध ह ै। 

(v) खण्‍ड‍ग – प्रश् ि संख्यध 22 से 28 तक िघ-ुउत्तिीय प्रकधि के प्रश् ि हैं । प्रत्येक प्रश् ि 3 अंकों कध ह ै। 

(vi) खण्‍ड‍घ – प्रश् ि संख्यध 29 तथध 30 केस-आर्धरित प्रश् ि हैं । प्रत्येक प्रश् ि 4 अंकों कध ह ै । इि  

उप-प्रश् िों में से एक उप-प्रश् ि में आंतरिक नर्कल्प कध चयि नर्दयध गयध ह ै। 

(vii) खण्‍ड‍ङ – प्रश् ि संख्यध 31 से 33 तक र्दीघा-उत्तिीय प्रकधि के प्रश् ि हैं । प्रत्येक प्रश् ि 5 अंकों कध ह ै। 

(viii) प्रश् ि-पत्र में समग्र नर्कल्प िहीं नर्दयध गयध ह ै । यद्यनप, िण्ड ि, घ तथध ङ में आंतरिक नर्कल्प कध 

प्रधर्र्धि नर्दयध गयध ह ै। पिीक्षधथी को इि प्रश् िों में से नकसी एक प्रश् ि कध उत्ति निििध ह ै। 

(ix) ध्यधि र्दें नक दृनिबधनर्त पिीक्षधनथायों के निए अिग प्रश् ि-पत्र ह ै। 

(x) िहधाँ कहीं आर्श्यक हो, सधफ सथुिे औि उनचत रूप से िधमधंनकत नचत्र बिधए िधिे चधनहए । 

 

खण् ड क 

प्रश् ि संख् यध 1 से 16 तक बहुनर्कल् पीय प्रकधि के प्रश् ि हैं, नििमें प्रत्येक प्रश् ि कध 1 अंक ह ै। सर्ोनचत नर्कल्प 

कध चयि कीनिए । 161=16 

 

1. मानव में गर्ा उत्क्के्षपन प्रस्िविा (फीटि इजेक्शन रेफिेक्स) _________ हॉमोन के ________ द्वारा 

स्रवण (स्वमोचन) को उद्दीस्पि करिा ह ै। 

 सही स्वकल्प का चयन कर ररक्त तर्थानों की पसू्िा कीस्जए । 

(A) ऑक्सीटोस्सन, गर्ा (भ्रणू) की पीयषू ग्रंस्र्थ  

(B) ऑक्सीटोस्सन, माि ृपीयषू ग्रंस्र्थ 

(C) मानव जराय ुगोनैडोट्रॉस्पन, अपरा (प्िैसेंटा)  

(D) प्रोजेतटेरोन, पीि स्पंड 
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General Instructions : 

Read the following instructions carefully and follow them :  

(i) This question paper contains 33 questions. All questions are compulsory.  

(ii) Question paper is divided into five sections – Sections A, B, C, D and E.  

(iii) Section A – questions number 1 to 16 are Multiple Choice Type questions. 
Each question carries 1 mark.  

(iv) Section B – questions number 17 to 21 are Very Short Answer Type questions. 
Each question carries 2 marks. 

(v) Section C – questions number 22 to 28 are Short Answer Type questions. Each 
question carries 3 marks. 

(vi) Section D – questions number 29 and 30 are Case-Based questions. Each 
question carries 4 marks. Each question has subparts with internal choice in 
one of the subparts. 

(vii) Section E – questions number 31 to 33 are Long Answer Type questions. Each 
question carries 5 marks. 

(viii) There is no overall choice. However, an internal choice has been provided in  
Sections B, D and E of the question paper. A candidate has to write answer for 
only one of the alternatives in such questions. 

(ix) Kindly note that there is a separate question paper for Visually Impaired 
Candidates.  

(x) Wherever necessary, neat and properly labelled diagrams should be drawn.  

  

SECTION A 

 

Questions no. 1 to 16 are Multiple Choice Type Questions, carrying 1 mark  

each. Choose the best option.     161=16 

1. The foetal ejection reflex in human triggers the release of _________ 

hormone from __________. 

 Fill in the blanks by choosing right option. 

(A) oxytocin, foetal pituitary   

(B) oxytocin, maternal pituitary  

(C) human chorionic gonadotropin, placenta   

(D) progesterone, corpus luteum  
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2. कॉिम I में दी गई अंि: गर्ााशयी यसु्क्तयों (आईयूडी) का कॉिम II में स्दए गए उपयकु् ि उदाहरण के 

सार्थ स्मिान कीस्जए । 

 कॉिम I  कॉिम II 

a. औषस्ि-रस्हि i. स्िप्पेस िपू  

b. िााँबा मोचक  ii. एिएनजी-20 

c. हॉमोन मोचक  iii. मल्टीिोड 375 

ववकल् प : 

(A) a-iii, b-ii, c-i    

(B) a-i, b-ii, c-iii 

(C) a-i, b-iii, c-ii  

(D) a-ii, b-i, c-iii 

3. पधइसम सेटधइर्म में, पषु्प का रंग बैंगनी (V) अर्थवा श् वेि (v) हो सकिा ह ै। ‘VV’ पौिे िर्था ‘vv’ पौिे 

के मध्य संकरण कराने के फितवरूप बैंगनी रंग के पषु्पों वािी संिस्ि का अपेस्क्षि आनपुास्िक र्ाग 

क्या होगा ?  

(A) 25%   

(B) 50% 

(C) 75%  

(D) 100% 

4. स्नम्नस्िस्खि को स्वकास के सही क्रम में व्यवस्तर्थि कीस्जए िर्था सही स्वकल्प चसु्नए :  

(i) समिुी खरपिवार 

(ii) अकशेरुकी 

(iii) जबडे रस्हि मछिी 

ववकल् प : 

(A) (i), (ii), (iii) (B) (i), (iii), (ii) 

(C) (ii), (iii), (i)   (D) (ii), (i), (iii) 
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2. Match the IUDs in Column I with suitable example in Column II. 

 Column I  Column II 

a. Non-medicated  i. Lippes loop 

b. Copper releasing  ii. LNG-20 

c. Hormone releasing  iii. Multiload 375 

Options : 

(A) a-iii, b-ii, c-i    

(B) a-i, b-ii, c-iii 

(C) a-i, b-iii, c-ii  

(D) a-ii, b-i, c-iii 

3. In Pisum sativum, the flower colour may be violet (V) or white (v). What 

proportion of the offspring in a cross of ‘VV’  ‘vv’ would be expected to be 

violet ? 

(A) 25%   

(B) 50% 

(C) 75%   

(D) 100% 

4. Arrange the following in the correct sequence of their evolution and select 

the correct option :      

(i) Seaweed   

(ii) Invertebrates    

(iii) Jawless fish   

Options :  

(A) (i), (ii), (iii) (B) (i), (iii), (ii) 

(C) (ii), (iii), (i) (D) (ii), (i), (iii)  
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5. सामान्य दृश्यप्ररूप (फीनोटाइप) वािी संवाहक त त्री से यस्द आनवंुस्शक स्वकार कुछ नर संिस्ि में 

तर्थानांिररि (वंशागि) होिी है, िो रोग ह ै:  

(A) अस्िंग गुणसतू्र सहिग्न प्रर्ावी   

(B) अस्िंग गुणसतू्र सहिग्न अप्रर्ावी  

(C) स्िंग-सहिग्न प्रर्ावी  

(D) स्िंग-सहिग्न अप्रर्ावी 

 

6. एक डीएनए अण ु160 क्षार यगु्म िंबा ह ै। इसमें ग्वानीन 30% ह ै। इस डीएनए अण ुमें ऐडेनीन क्षार की 

संख्या स्किनी ह ै?  

(A) 48   

(B) 64 

(C) 96  

(D) 192 

7. एक स्चस्कत्क्सक ने एक रोगी में नासीय संकुििा (नेजि कंजेशन), स्सरददा, कंठदाह, तवर रूक्षिा िर्था 

खााँसी के िक्षणों के आिार पर स्नष्कषा स्नकािा स्क रोगी का संक्रमण एक रोगकारक (रोगजनक) द्वारा 

हुआ ह ै। वह रोगजनक ह ै: 

(A) प्िजै्मोनडयम  

(B) ऐडेनोवायरस 

(C) सधल्मोिेिध 

(D) राइनोवायरस 

8. शिर् (मॉर्थ), नबस्टि नबटूिेरियध में प्रेस्क्षि औद्योस्गक मेिेस्ननीकरण स्कस प्रकार का वरण ह ै? 

(A) तर्थायीकारक  

(B) स्दस्शक  

(C) स्वदारी    

(D) कृस्त्रम  
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5. If a genetic disease is transferred from a phenotypically normal but 

carrier female to only some of the male progeny, the disease is : 

(A) autosomal dominant   

(B) autosomal recessive  

(C) sex-linked dominant    

(D) sex-linked recessive   

6. A DNA molecule is 160 base pairs long. It has 30% Guanine. How many 

Adenine bases are present in this DNA molecule ? 

(A) 48  

(B) 64   

(C) 96   

(D) 192  

7. A doctor identifies symptoms of nasal congestion, headache, sore throat, 

hoarseness and cough in a patient. The conclusion is that the patient is 

infected by a pathogen : 

(A) Plasmodium   

(B) Adenovirus   

(C) Salmonella    

(D) Rhinovirus   

8. Which type of selection is industrial melanism observed in moth, Biston 

betularia ?  

(A) Stabilising    

(B) Directional    

(C) Disruptive     

(D) Artificial     
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9. मानव इसंसु्िन का सी-पेप्टाइड : 

(A) पररपक्व इसंसु्िन के अण ुका एक र्ाग ह ै।   

(B) डाइसल्फाइड बंि बनाकर संयोस्जि करने के स्िए उत्तरदायी ह ै। 

(C) प्राक् इसंसु्िन के इसंसु्िन में पररपक्व होने की अवस्ि में हटा (स्विग) स्दया जािा ह ै।  

(D) इसकी जैवीय सस्क्रयिा के स्िए उत्तरदायी ह ै। 

10. एक डीएनए अण ुपर एक प्रस्िबंिन एंडोन्यसू्क्िएज़ Pst I िर्था स्वदिन तर्थिों को स्नम्न रूप से दशााया 

गया ह ै। 

  5 C — T – G – C – A —


 G 3 

  3 G —


 A – C – G – T — C 5 

 उस स्वकल्प का चयन कीस्जए जो पररणामी खंडों का सही स्नरूपण करिा ह ै।    

(A) 5 C – T – G  C – A – G 3 

 3 G – A – C – G – T                C 5 

(B) 5 C – T G – C – A – G 3 

 3 G – A – C – G                    T – C 5 

(C) 5 C – T – G – C A – G 3 

 3 G – A – C – G T – C 5 

(D) 5 C – T – G – C – A                                      G 3 

 3 G A – C – G – T – C 5 

11. स्नम्नस्िस्खि में से कौन-सी मछिी के कारण पवूी अफ्रीका की स्वक्टोररया झीि में पाररस्तर्थस्िक रूप से 

बेजोड स्सचस्िड मछस्ियों की 200 से अस्िक जास्ियााँ स्विुप्त हो गइ ं? 

(A) कटिा कटिा  (B) डॉगस्फश 

(C) नाइि पचा (D) अफ्रीकी कैटस्फश   

12. चारण पशओु ं(मवेशी) अर्थवा बकररयों को कैिोट्रॉनपस नामक खरपिवार को खािे (चरिे) हुए कर्ी 

र्ी नहीं दखेा गया ह ै। कारण के स्ि ए समसु्चि स्वकल्प का चयन कीस्जए । 

(A) पौिा अत्क्यंि स्वषैिे टेस्नन उत्क्पन्न करिा ह ै । 

(B) पौिा कुनैन उत्क्पन्न करिा ह ैजो अत्क्यंि कडवा होिा ह ै। 

(C) पौिा हृदय ग्िाइकोसाइड नामक स्वषैिा रसायन उत्क्पन्न करिा ह ै।  

(D) पौिे पर कााँटे (शकू) होिे हैं । 
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9. C-peptide of human insulin is : 

(A) a part of mature insulin molecule.   

(B) responsible for formation of disulphide bridges.  

(C) removed during maturation of pro-insulin to insulin.     

(D) responsible for its biological activity. 

10. Given below is the restriction site of a restriction endonuclease Pst I and 

the cleavage sites on a DNA molecule. 

  5 C — T – G – C – A —


 G 3 

  3 G —


 A – C – G – T — C 5 

Choose the option that gives the correct resultant fragments.  

(A) 5 C – T – G  C – A – G 3 

 3 G – A – C – G – T                C 5 

(B) 5 C – T G – C – A – G 3 

 3 G – A – C – G                     T – C 5 

(C) 5 C – T – G – C A – G 3 

 3 G – A – C – G T – C 5 

(D) 5 C – T – G – C – A                                       G 3 

 3 G A – C – G – T – C 5 

11. Which of the following fish led to the extinction of an ecologically unique 

assemblage of more than 200 species of cichlid fish in Lake Victoria of 

East Africa ?  
(A) Catla Catla (B) Dogfish   

(C) Nile Perch  (D) African Catfish   

12. Cattle or goats are never seen browsing on the weed, Calotropis. Select 

the correct option for the reason.  

(A) The plant produces highly poisonous tannins.  

(B) The plant produces quinine, which is bitter in taste. 

(C) The plant produces the poisonous chemical, cardiac glycoside.    

(D) The plant bears prickles.   
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प्रश् ि संख् यध 13 से 16 के निए, र्दो कथि नर्दए गए हैं – नििमें एक को अनभकथि (A) तथध र्दसूिे को कधिण (R)  

द्वधिध अंनकत नकयध गयध ह ै। इि प्रश् िों के सही उत्ति िीचे नर्दए गए कोडों (A), (B), (C) औि (D) में से चिुकि 

र्दीनिए ।  

(A) अस्र्कर्थन (A) और कारण (R) दोनों सही हैं और कारण (R), अस्र्कर्थन (A) की सही 

व् याख् या करिा ह ै।   

(B) अस्र्कर्थन (A) और कारण (R) दोनों सही हैं, परन् ि ुकारण (R), अस्र्कर्थन (A) की सही 

व् याख् या िहीं करिा ह ै। 

(C) अस्र्कर्थन (A) सही ह,ै परन् ि ुकारण (R) ग़िि ह ै।  

(D) अस्र्कर्थन (A) ग़िि ह,ै परन् ि ुकारण (R) सही ह ै। 

 

13. अनभकथि (A) : पनुरावसृ्त्त अनकु्रम मानव जीनोम का बहुि बडा र्ाग बनािे हैं ।   

कधिण (R) : जीनोम में पनुरावसृ्त्त अनकु्रम प्रत्क्यक्ष रूप से कोस्डंग (कूटिेखन) नहीं करिे । 

 

14. अनभकथि (A) : 8 से 16 के कोरकखंडों वािे भ्रणू को ििूक (मोरूिा) कहिे हैं ।   

कधिण (R) : यह ििूक स्नरंिर स्वर्ास्जि होिा रहिा ह ै िर्था पोषकोरक (ट्रोफोब्िातट) में 

रूपांिररि हो जािा ह ै। 

 

15. अनभकथि (A) : यीतट कोस्शकाओ ं से डीएनए के परृ्थक्करण में काइस्टनेज एंज़ाइम का उपयोग 

आवश्यक ह,ै परन्ि ुतपाइरोगाइरा में नहीं ।   

कधिण (R) : कवक की कोस्शका स्र्स्त्त कवकीय काइस्टन की बनी होिी है । 

 

16. अनभकथि (A) : एिएबी जीवाण ुदिू को तकंस्दि करने के अस्िररक्त स्वटास्मन बी12 की मात्रा बढ़ा 

कर पोषण संबंिी गणुवत्ता को र्ी सिुार दिेा ह ै।   

कधिण (R) : एिएबी, जब हमारे पेट में उपस्तर्थि होिा ह,ै िो रोग-कारक सकू्ष्मजीवों को 

अवरोस्िि करिा ह ै। 
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For Questions number 13 to 16, two statements are given – one labelled as 

Assertion (A) and the other labelled as Reason (R). Select the correct answer to 

these questions from the codes (A), (B), (C) and (D) as given below.  

(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the 

correct explanation of the Assertion (A).  

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not 

the correct explanation of the Assertion (A).  

(C) Assertion (A) is true, but Reason (R) is false.  

(D) Assertion (A) is false, but Reason (R) is true.  

13. Assertion (A) : Repetitive sequences make up a very large portion of 

human genome. 

Reason (R) : Repetitive sequences do not have direct coding functions 

in the genome.    

 

14. Assertion (A) : The embryo with 8 to 16 blastomeres is called a morula.  

Reason (R) : The morula continues to divide and transform into 

trophoblast. 

 

15. Assertion (A) : The use of chitinase enzyme is necessary for the 

separation of DNA from yeast cells but not in the case of 

Spirogyra. 

Reason (R) : Fungal cell wall is made up of fungal chitin.   

 

16. Assertion (A) : Besides curdling of milk, LAB also improves its 

nutritional quality by increasing Vitamin B12.  

Reason (R) : LAB, when present in the stomach checks disease-causing 

microbes.  
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खण् ड ख  

17. एक िसीकांग के रूप में र्थाइमस की र्सू्मका स्िस्खए । इसके द्वारा मोस्चि कोस्शकाओ ंके नाम िर्था 

उनके काया स्िस्खए ।   2 

18. (क) यकुध पौिों िर्था शिर् की एक प्रजास्ि के बीच एक-दसूरे को पारतपररक परुतकृि करने के 

संबंि की व्याख्या कीस्जए । 2 

   अथवा 

 (ख) जब िक स्क परागणकिाा िर्था ऑस्का ड के पषु्पों का सह-स्वकास न हो, िो परागण की 

सफििा में कमी आ जाएगी । व्याख्या कीस्जए ।  2 

19. (क) चारण आहार (खाद्य श्ृंखिा) िर्था अपरद खाद्य श्ृंखिा के बीच स्वरे्द कीस्जए । 2 
  अथवा  

 (ख) यद्यस्प पाररस्तर्थस्िक स्परैस्मड (सचूी तिंर्) व्यापक रूप से तवीकाया हैं, स्फर र्ी उनकी कुछ 

सीमाएाँ हैं । कोई दो सीमाएाँ स्िस्खए ।   2 

20. मानव स्त त्र यों में ‘अंिरोप’ गर्ास्नरोि के प्रर्ावी उपाय (सािन) के रूप में स्कस प्रकार काया करिे हैं ? 

मखु द्वारा खाई जाने वािी गर्ास्नरोिक गोस्ियों (स्पल्स) की ििुना में इसका (अंिरोप का) एक िार् 

स्िस्खए । 2 

21. (क) जीन तर्थानांिरण के स्कन्हीं दो संवाहकस्वहीन उपायों (स्वस्ियों) की व्याख्या कीस्जए । 2 

   अथवा 

 (ख) सामान्यिया सवाास्िक उपयोग स्कए गए बायोररऐक्टर का नाम स्िस्खए । बायोररऐक्टर की 

उपयोस्गिा (िार्ों) की सचूी बनाइए । प्रस्िचयन प्रद्वार का महत्त्व र्ी स्िस्खए ।   2 

खण् ड ग 

22. ध्रवुणिा दशाािे हुए ‘प्रस्िकृस्ि स्द्वशाख’ का नामांस्कि आरेख बनाइए । डीएनए प्रस्िकृस्ियन इस प्रकार 

के ‘स्द्वशाख (स्चमटे)’ जैसा क्यों होिा ह ै? 3 

23. ऐसी स्कन्हीं िीन बस्ह:प्रजनन यसु्क्तयों की सचूी बनाइए जो पर-परागण हिे ुपषु्पी पादपों द्वारा स्वकस्सि 

की गई हैं िर्था व्याख्या कीस्जए स्क वे पर-परागण को स्कस प्रकार प्रोत्क्सास्हि करिी हैं । 3 
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SECTION B 

17. State the role of thymus as a lymphoid organ. Name the cells that are 

released from it and mention their functions.  2 

18. (a) Explain the mutually rewarding relationship between Yucca plant 

and species of moth.    2 

    OR 

 (b) Pollination success will be reduced unless the orchid flower  

co-evolves with the pollinator. Explain.  2 

19. (a) Differentiate between grazing food chain and detritus food chain.  2 

   OR 

 (b) Ecological pyramids are widely accepted but they still have some 

limitations. Write any two limitations.  2  

20. How do ‘implants’ act as an effective method of contraception in human 

females ? Mention one advantage of implants over contraceptive pills.  2 

21. (a) Explain any two methods of vectorless gene transfer.  2 

    OR 

 (b) Name the most commonly used bioreactor. List the advantages of 

the bioreactor. Also write the importance of sampling ports.  2 

SECTION C 

22. Draw a labelled diagram of a ‘replicating fork’ showing the polarity. Why 

does DNA replication occur within such ‘fork’ ?  3 

 

23. List any three outbreeding devices that flowering plants have  

developed for cross-pollination and explain how they help to encourage 

cross-pollination.      3 



011111111111111111111111111111112 

57/5/3      _________ Page 14 of 23 [ ] 

24. व्याख्या कीस्जए स्क स्नम्नस्िस्खि सकू्ष्मजीव जैवस्नयंत्रण कारक के रूप में कैसे काया करिे हैं : 3 

 (क) बैनसिस थरूििनिऐनंसस   

 (ख) न्यनूलिओपॉिीहीड्रोर्धयिस 

25. मानव द्वारा पारजीवी जंिुओ ं(ट्रांसजेस्नक ऐस्नमल्स) का स्नमााण स्कया गया है । ऐसे स्कन्हीं िीन िरीकों 

की व्याख्या कीस्जए स्जनमें ऐसे जन्ि ुमानव के स्िए उपयोगी स्सद्ध हो सकिे हैं । 3 

26. प्रत्क्येक के एक-एक उदाहरण की सहायिा से आनवंुस्शक, जािीय िर्था पाररस्तर्थस्िक तिर पर  

जैव-स्वस्वििा के तिरों की व्याख्या कीस्जए । 3 

27. पौिों के स्वकास को दशााने वािे नीचे स्दए गए अस्र्स्चत्रण का अध्ययन कीस्जए िर्था स्नम्नस्िस्खि 

प्रश् नों के उत्तर दीस्जए : 3 

मॉस  पणांग  शंकुवकृ्ष  पषु्पी पादप 

       
बीजी पणांग 

 

साइिोफाइटोन 

  

टै्रस्कयोफाइट पवूाज  

  

क्िोरोफाइट पवूाज  

  

 (क) उस पौिे को पहचास्नए जो पणांग (फना) िर्था शंकुवकृ्ष (कोनीफर) दोनों का स्नकटतर्थ पवूाज 

माना जािा ह ै।      

 (ख) पषु्पी पादपों के स्नकटिम पवूाजों के नाम स्िस्खए । 

 (ग) पौिों के सबसे प्राचीन (प्राचीनिम) संवगा का नाम स्िस्खए ।  

 (घ) साइिोफाइटोन स्कन वगों को उर्यस्नष्ठ वंशक्रम प्रदान करिे हैं ? 

 (ङ) साइिोफाइटोन िर्था बीजी पणांग के उर्यस्नष्ठ पवूाज का नाम स्िस्खए ।  

 (च) मॉस िर्था टै्रस्कयोफाइट के उर्यस्नष्ठ पवूाज का नाम स्िस्खए । 
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24. Explain how the following microbes act as biocontrol agents : 3  

 (a) Bacillus thuringiensis 

 (b) Nucleopolyhedrovirus  

25. Transgenic animals are produced by man. Explain any three ways in 

which such animals can be beneficial to humans.   3  

26. Explain the level of biodiversity at genetic, species and ecological levels 

with the help of one example each.   3   

27. Study the given chart showing evolution of plants. Answer the following 

questions :   3 

  

Moss  Ferns  Conifers  Flowering 

plants 

       
Seed ferns 

 

Psilophyton 

  

Tracheophyte ancestors  

  

Chlorophyte ancestors  

(a) Identify the plant which acts as an immediate ancestor of both 

ferns and conifers. 

(b) Name the nearest ancestors of flowering plants. 

(c) Name the most primitive group of plants. 

(d) Psilophyton provides common ancestry to which classes ? 

(e) Name the common ancestor of psilophyton and seed ferns. 

(f) Name the common ancestor of mosses and tracheophytes. 
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28. एक समस्ि के वसृ्द्ध पैटना को एक समीकरण द्वारा स्नम्न रूप से दशााया गया ह ै:  

  dN/dt = rN 

 (क) स्दए गए समीकरण द्वारा वस्णाि समस्ि वसृ्द्ध के प्रस्िरूप (पैटना) अर्थवा वसृ्द्ध मॉडि के प्रकार 

का उल् िेख कीस्जए ।  

 (ख) समीकरण में ‘r’ क्या स्नरूस्पि करिा ह ै? 

 (ग) यस्द समय (t) के सार्थ/सापेक्ष समस्ि घनत्क्व (N) का वक्र अस्र्स्चत्रण स्कया जाए, िो उल्िेख 

कीस्जए स्क स्कस प्रकार का वसृ्द्ध वक्र प्राप्त होगा । 

 (घ) आपके अनसुार, दी गई इस समस्ि की इस प्रकार की वसृ्द्ध के स्िए संसािनों की उपिब्ििा 

सीस्मि होगी अर्थवा असीस्मि होगी ?    3 

खण् ड घ 

प्रश् ि संख्यध 29 तथध 30 केस-आर्धरित प्रश् ि हैं । प्रत्येक प्रश् ि के 3 उप-प्रश् ि हैं निसके एक उप-प्रश् ि में 

आंतरिक नर्कल्प नर्दयध गयध ह ै। 

29. स्नम्नस्िस्खि पररच्छेद को पढ़कर नीचे स्दए गए प्रश् नों के उत्तर दीस्जए :  4 

 डीएनए की टेम्प्िेट रज्जकु से आनवंुस्शक सचूना का आरएनए में प्रस्िस्िस्पकरण करने के प्रक्रम 

(प्रस्क्रया) को अनिेुखन कहिे हैं । यह आरएनए पॉस्िमरेज़ के माध्यम से संपन्न होिी ह ै । सकेुन्िकी 

कोस्श काओ ंमें अनिेुखन केन्िक में संपन्न होिा ह ै। अनिेुखन प्रस्क्रया में, डीएनए का केवि एक ही 

र्ाग (अंश) िर्था केवि एक ही रज्जकु अनिेुखन करिा ह ैिर्था केवि एक ही रज्जकु का आरएनए में 

प्रस्िस्िस्पकरण होिा ह ै। 

 (क) क्या कारण ह ैस्क, डीएनए रज्जकु की 3 ⎯⎯→  5 ध्रवुत्क्व वािी रज्जकु ही अनिेुस्खि होिी 

ह ैऔर 5 ⎯⎯→  3 ध्रवुत्क्व वािी दसूरी रज्जकु से अनिुेखन नहीं होिा ?  1  

 (ख) (i) समबंिन (तप्िाइस्संग) के स्िए एचएनआरएनए (hnRNA) की आवश्यकिा क्यों 

होिी ह ै?    1 

  अथवा  

 (ख) (ii) उन दो अस्िररक्त प्रस्क्रयाओ ंका उल्िेख कीस्जए स्जनसे एचएनआरएनए (hnRNA) 

को संबंिन के उपरांि सस्क्रय होने के स्िए गजु़रना पडिा ह ै। 1  

 (ग) डीएनए के एक ही रज्जकु का अनिेुखन क्यों होिा ह ै? कोई दो कारण दीस्जए । 1+1=2 
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28. Given below is an equation describing the growth pattern of a population :   

   dN/dt = rN 

 (a) Mention the type of growth model or growth pattern of the 

population described by the given equation.   

 (b) What does ‘r’ in the equation signify ? 

 (c) Mention the type of growth curve that will be obtained if the 

population density (N) is plotted against time (t). 

 (d) According to you, will the resource availability be limited or 

unlimited for this type of growth in the given population ? 3 

SECTION D 

Questions No. 29 and 30 are Case-Based questions. Each question has  

3 sub-questions with internal choice in one sub-question.  

29. Read the following passage and answer the questions that follow : 4 

       The process of copying genetic information from template strand of DNA 

into RNA is called transcription. It is mediated by RNA polymerase. 

Transcription takes place in the nucleus of eukaryotic cells. In 

transcription, only a segment of DNA and only one of the strands is 

copied into RNA.   

(a) Why is the strand of DNA with 3 ⎯⎯→  5 polarity transcribed and 

not the other strand of 5 ⎯⎯→  3 polarity ?  1 

(b) (i) Why is hnRNA required to undergo splicing ? 1 

      OR 

(b)    (ii) Mention the two additional processes which hnRNA needs to 

undergo after splicing to become functional.    1 

(c) Why is only one strand of the DNA transcribed ? Give two  

reasons.  1+1=2  
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30. स्नम्नस्िस्खि पररच्छेद को पढ़कर नीचे स्दए गए प्रश् नों के उत्तर दीस्जए : 4 

 हम जानिे हैं स्क प्िास्ममड िर्था जीवाणरु्ोजी (स्वषाण)ु संवाहकों का जैव-प्रौद्योस्गकी के प्रयोगों के 

स्िए सवाास्िक उपयोग स्कया जािा ह ै । यस्द हम स्वजािीय (एस्ियन) डीएनए के स्कसी खंड को 

प्िास्ममड के डीएनए के सार्थ जोड सकें , िो स्वजािीय (एस्ियन) डीएनए को प्िास्ममड की प्रस्िकृस्ि  

संख् या के समान गसु्णि कर सकिे हैं । आजकि अस्र्यांस्त्रक संवाहकों का उपयोग स्कया जा रहा ह ै। 

ई. कोिधई क्िोस्नंग संवाहक pBR322 का आरेख नीचे स्दया गया ह ै । इसका अध्ययन करके 

अग्रगामी प्रश् नों के उत्तर दीस्जए : 

 
 

 (क) प्िास्ममडों िर्था जीवाणरु्ोस्जयों का क्िोस्नंग संवाहक के रूप में उपयोग क्यों स्कया जािा ह ै? 1 

 (ख) (i) पहचास्नए :    
1

2
+

1

2
=1 

   (I) क्िोस्नंग संवाहक का वह जीन जो संवाहक की प्रस्िकृस्ि  संख् या का स्नयंत्रण 

करिा ह ै। 

   (II) ‘rop’ जीन में प्रस्िबंिन तर्थि – C । 

  अथवा  

 (ख) (ii) आरेस्खि स्चत्र में दशााए गए दो वरणयोग्य स्चह्नकों को पहचास्नए िर्था उनके नाम 

स्िस्खए ।    1  

 (ग) आपने स्जन दो जीनों की पहचान वरणयोग्य स्चह्नकों के रूप में की ह,ै उनमें से प्रत्क्येक के दो-दो 

प्रस्िबंिन तर्थिों के नाम स्िस्खए ।   2 
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30. Read the following passage and answer the questions that follow : 4 

 We know that plasmids and bacteriophages are the most commonly used 

vectors in biotechnology experiments. If we can link an alien piece of 

DNA to the plasmid DNA, the alien DNA can be multiplied equal to the 

copy number of the plasmid. Engineered vectors are used these days. 

Study the diagram of the E. coli cloning vector pBR322 and answer the 

questions that follow : 

 

 

(a) Why are plasmids and bacteriophages used as cloning vectors ? 1   

(b) (i) Identify : 
1

2
+

1

2
=1 

(I) The gene in the cloning vector that controls the copy 

number of the vector. 

(II) The restriction site – C in the ‘rop’ gene.   

  OR 

(b)    (ii) Identify and name two selectable markers shown in the 

diagram. 1 

(c) Name the two restriction sites each in the two genes you have 

identified as selectable markers.   2 
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  खण् ड ङ  

31. (क) फूि के रंग के स्वपयाासी स्वशेषकों वािे मटर के दो पौिों के बीच संकरण का F2 पीढ़ी िक 

एकसंकर क्रॉस बनाइए । इसी प्रकार पषु्प के रंग के स्वपयाासी स्वशेषकों वािे एंस्टराइनम के 

पौिों का एकसंकर क्रॉस बनाइए । इन दोनों क्रॉसों (केसों) में वंशानुगस्ि के पैटना पर स्टप्पणी 

कीस्जए । 5 

  अथवा  

 (ख) स्नम्नस्िस्खि प्रश् नों के उत्तर दीस्जए :  2+3=5 

  (i) क्रोमोसोमी (गणुसूत्रीय) स्वकार मेंडिीय स्वकार से स्कस प्रकार स्र्न्न ह ै? प्रत्क्येक का 

एक-एक उदाहरण र्ी स्िस्खए । 

  (ii) मानव में उस पररघटना का नाम स्िस्खए स्जसके पररणामतवरूप ‘XO’ जैसी 

असामान्यिा (स्वकार) की स्तर्थस्ि उत्क्पन्न होिी ह ै। इस आनवंुस्शक स्वकार का नाम र्ी 

स्िस्खए । XO क्रोमोसोमी असामान् यिा (स्व कार) यकु्त व्यस्क्त स्कस प्रकार के कि 

(पीडा) को र्ोगिा (सामना करिा) ह ै? इसके िक्षण स्िस्खए िर्था इसका कैररओटाइप 

र्ी स्िस्खए ।          

32. (क) (i) एक प्रस्िरक्षी (ऐटंीबॉडी) अण ुकी संरचना का स्चत्र बनाकर उसके स्कन्हीं चार र्ागों को 

नामांस्कि कीस्जए । 

  (ii) सस्क्रय प्रस्िरक्षा (एस्क्टव इम्युस्नटी) िर्था स्नस्ष्क्रय प्रस्िरक्षा (पैस्सव इम्यसु्नटी) के बीच 

स्वरे्द कीस्जए । कोई िीन अंिर स्िस्खए । 2+3=5 

  अथवा  

 (ख) (i)  (I) फाइिेररया (फाइिेररएस्सस) के रोगजनक फाइिेररआई कृस्म की दो जास्ियों 

(तपीशीज़) के वैज्ञास्नक (िकनीकी) नाम स्िस्खए । 

   (II) संक्रस्मि व्यस्क्त के शरीर पर वे क्या प्रर्ाव डाििे हैं ? 

   (III) रोग स्कस प्रकार फैििा ह ै? 

  (ii) मानव शरीर में संक्रमण के प्रस्ि सरुक्षा प्रदान करने में स्नम्नस्िस्खि के स्रोि िर्था उनकी 

र्सू्मका का उल्िेख कीस्जए : 

   (I) स्हतटामाइन 

   (II) इटंरफेरॉन           1+1+1+2=5 
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SECTION E 

31. (a) Work out separate monohybrid crosses up to F 2 generation between 

two pea plants and two Antirrhinum plants, both having 

contrasting traits with respect to the colour of the flower. Comment 

on the patterns of inheritance in the crosses carried out in such two 

cases.    5   OR 

                           OR 

(b) Answer the following questions :  2+3=5 

 (i) How does a chromosomal disorder differ from a Mendelian 

disorder ? Write one example for each. 

 (ii) Name the phenomenon that leads to situations like ‘XO’ 

abnormality in humans. Also name this genetic disorder.  

How are individuals with an XO chromosomal abnormality 

affected ? Write its symptoms as well as karyotype.  

32. (a) (i) Draw the structure of an antibody molecule and label any four 

of its parts.       

  (ii) Differentiate between active and passive immunity. Write any 

three differences.  2+3=5 

   OR 

(b) (i) (I) Write the scientific names of the two species of filarial 

worms causing filariasis.  

  (II) How do they affect the body of infected persons ? 

  (III) How does the disease spread ?      

 (ii) Mention the source and the role of the following in providing 

defence against infection in the human body :   

  (I) Histamine   

  (II) Interferons  1+1+1+2=5 
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33. (क) एक वयतक मस्हिा (त त्री) में स्नषेचन िर्था अंिरोपण की पररघटनाओ ं की संस्क्षप्त व्याख्या 

कीस्जए । 5 

 
  अथवा  
 

 (ख) (i) एक सगर्ाा त त्री में स्नम्नस्िस्खि हॉमोनों को उनके स्रवण के अनसुार समसु्चि अनकु्रम 

में िगाइए : 

   एचसीजी; एिएच; एफएसएच; ररिेस्क्सन ।  

  

  (ii) उपयुाक्त हॉमोनों के स्रोि िर्था प्रकायों का उल्िेख कीस्जए । 1+4=5 
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33. (a) Briefly explain the events of fertilisation and implantation in an 

adult human female.    5 

 

                         OR 

 

(b) (i) Arrange the following hormones in sequence of their 

secretion in a pregnant woman : 

  hCG; LH; FSH; Relaxin. 

 

 (ii) Mention the source and the functions of the above mentioned 

hormones.  1+4=5 
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Class XII answer Book with the 2026 Examination. 

2  You are aware that evaluation is the most important process in the actual and correct 
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system and affect the life and future of millions of candidates. Sharing this 
policy/document to anyone, publishing in any magazine and printing in 
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and IPC.” 

4  Evaluation is to be done as per instructions provided in the Marking Scheme. It should 
not be done according to one’s own interpretation or any other consideration. Marking 
Scheme should be strictly adhered to and religiously followed. However, while 
evaluating, answers which are based on latest information or knowledge and/or 
are innovative, they may be assessed for their correctness otherwise and due 
marks be awarded to them. In Class-XII, while evaluating two competency-
based questions, please try to understand given answer and even if reply is not 
from marking scheme but correct competency is enumerated by the candidate, 
due marks should be awarded.  

5  The Marking scheme carries only suggested value points for the answers. 
These are in the nature of Guidelines only and do not constitute the complete answer. 
The students can have their own expression and if the expression is correct, the due 
marks should be awarded accordingly. 

6  The Head-Examiner must go through the first five answer books evaluated by each 
evaluator on the first day, to ensure that evaluation has been carried out as per the 
instructions given in the Marking Scheme. If there is any variation, the same should 
be zero after deliberation and discussion. The remaining answer books meant for 
evaluation shall be given only after ensuring that there is no significant variation in 
the marking of individual evaluators. 

7  Evaluators will mark ( √ ) wherever answer is correct. For wrong answer CROSS ‘X’ 
be marked. Evaluators will not put right (✓) while evaluating which gives an 
impression that answer is correct and no marks are awarded. This is most common 
mistake which evaluators are committing. 

8  If a question has parts, please award marks on the right-hand side for each part in 
the OSM Portal. Marks awarded for different parts of the question will be  totaled up 
by the OSM System. 

9  If a question does not have any parts, marks must be awarded in the left-hand margin 
in the OSM Portal. This may also be followed strictly. 
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10  No marks to be deducted for the cumulative effect of an error. It should be penalized 
only once. 

11  A full scale of marks 0 ̶ 70 has to be used. Please do not hesitate to award full marks 
if the answer deserves it. 

12  Every examiner has to necessarily do evaluation work for full working hours i.e., 8 
hours every day and evaluate 20 answer books per day in main subjects and 25 
answer books per day in other subjects (Details are given in Spot Guidelines).This is 
in view of the reduced syllabus and number of questions in question paper. 

13  Ensure that you do not make the following common types of errors committed by the 
Examiner in the past :- 

● Answers marked as correct, but marks not awarded. (Ensure that the right tick 
mark is correctly and clearly indicated. It should merely be a line. Same is with 
the X for incorrect answer.) 

● Half or a part of answer marked correct and the rest as wrong, but no marks 
awarded.  

14  While evaluating the answer books if the answer is found to be totally incorrect, it 
should be marked as cross (X) and awarded zero (0) Marks. 

15  The Examiners should acquaint themselves with the guidelines given in the 
“Guidelines for Spot Evaluation” before starting the actual evaluation. 

16  The candidates are entitled to obtain photocopy of the Answer Book on request on 
payment of the prescribed processing fee. All Examiners/Additional Head 
Examiners/Head Examiners are once again reminded that they must ensure that 
evaluation is carried out strictly as per value points for each answer as given in the 
Marking Scheme. 

17  If a candidate attempts both alternatives/options in a question where only one 
option/ alternative is required to be attempted, the Evaluator shall award marks 
in both the options.  The system will take the higher of two scores and 
disregard the other response. 

18  In a question having two options/alternatives, if a candidate has attempted only 
one, then the evaluator shall mark “NA” (Not attempted) against the option that 
has not been attempted by the candidate. 
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MARKING SCHEME 
Biology (Subject Code-044) 

(PAPER CODE : 57/5/3) (26-05-44N) 
 

Q. 
No. 

EXPECTED OUTCOMES/VALUE POINTS Marks 
Total 

 SECTION – A   

1. (B) / oxytocin, maternal pituitary 1 1 

2. (C) / A-i, B-iii, C-ii 1 1 

3. (D) / 100% 1 1 

4. (C) / (ii), (iii), (i) 1 1 

5. (D) / Sex - linked recessive  1 1 

6. (B) / 64 1 1 

7. (D) / Rhinovirus 1 1 

8. (B) / Directional 1 1 

9. (C) / Removed during maturation of pro-insulin to insulin 1 1 

10. (D) / 5’ C-T-G-C-A           G 3’ 

          3’ G           A-C-G-T-C 5’ 

 

1 1 

11. (C) / Nile perch 1 1 

12. (C) / Plant produces poisonous chemical, cardiac glycosides. 1 1 

13. (B) / Both Assertion (A) & Reason (R) are true but Reason (R) is not the correct 
explanation of Assertion (A) 

1 
1 

14. (C) / Assertion (A) is true but Reason (R) is false. 1 1 

15.  (A) / Both Assertion (A) and Reason (R) are true and Reason (R) is correct 
explanation of Assertion (A) 

1 

1 

16. (B) / Both Assertion (A) and Reason (R) are true but Reason (R) is not the correct 
explanation of Assertion (A) 

 

1 1 

SECTION-B 

17. Immature lymphocytes differentiate into antigen sensitive T-lymphocytes. 

 T-lymphocytes / T-cells  
 They help B-cells to secrete antibodies   
 They involved in cell mediated immunity / CMI 

½  

½  

½  

½  2 

18.  (a) 

 Moth deposits its eggs in the locule of the ovary, during this the Yucca flower 
gets pollinated by the moth. 

 

½  x 2  
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 The larvae of the moth come out of the eggs when the seeds start developing, 
some of the seeds are eaten by the larvae as food.  

½  x 2  

 

 OR   

 (b) 

 Orchid Ophrys employs ‘Sexual deceit’ to get itself pollinated by species of bee. 
 One petal of its flower bears resemblance to the female of the bee in size colour 

and marking. 
 The male bee is attracted towards that petal of the flower and pseudo-copulates 

with the flower and pollinate it. 
 If female bee colour pattern changes even slightly for any reason during evolution 

pollination success will be reduced unless the orchid flower co-evolves.   

 

 

 

½x4=2 

2 

19. Grazing food chain Detritus food chain 

 Starts from producers.  Starts from 
Detritus/decomposers/dead 
organic matter. 

 It is the major conduit for 
energy flow in aquatic 
ecosystem 

 It is the major conduit for 
energy flow in terrestrial 
ecosystem 

 Less fraction of energy flow 
(because food chain is large) 

 Larger fraction of energy flow 
(because food chain is 
smaller) 

(any other relevant difference, any two) 

 

 

 

 

1x2 

 

 OR   

 (b) 

 It does not take into account the same species belonging to two or more 
trophic levels.  

 It assumes a simple food chain, something that almost never exists in nature 
 It does not accommodate a food web.  
 saprophytes are not given any place in ecological pyramids even though 

they play a vital role in the ecosystem.  

                                                                                                                    (Any two)  

 

 

 

1x2 

2 

20.  Implants act as effective method of contraception by  
 Inhibiting ovulation 
 Inhibiting implantation  
 Alter the quality of cervical mucus to retard entry of sperms. (Any two) 
 Advantage  
 The effective periods are much longer than those of pills.  

 

½ X 2  

 

 

1 2 

21.  (a) 

 Microinjection – In this the recombinant DNA is directly injected into the 
nucleus of an animal cell. 

 Gene gun / Biolistics – In this method the cells are bombarded with high 
velocity microparticles of gold or tungsten coated with DNA. 

 Any other correct method 

 

 

    1+ 1 

 

(a) 
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(Any two) 

 OR   

 (b) 

 Simple stirred-tank bioreactor. 
 Advantages 
 Large quantities of products can be obtained 
 All optimum growth conditions are provided in it 
 Any other point 
 Sampling port: Small volumes of the culture can be withdrawn periodically.  

 

½ 

 

½ + ½  

 

½ 2 

 SECTION-C   

22.   

  
Replication of DNA occurs in small replication fork because DNA being a long 
molecule separation of the two strands along its entire length requires a very high 
amount of energy.  

 

 

 

 

 

2 

 

 

 

 

 

 

 

1 

     3 

23.  Self-incompatibility is the genetic mechanism which prevents self-pollination 
by inhibits the germination of pollen from same flower or different flower of 
same plant on stigma.   

 Unisexual flowers have no chance for self-pollination  
 Unisexual plants have no chance of self-pollination.   
 Receptivity of male and female parts: Pollen release and stigma receptivity are 

not synchronised.  
 Position of male and female parts: The anther and stigma are placed at different 

positions so that the pollen cannot come in contact with the stigma of the same 
flower. 

 Any other correct outbreeding device.  

                                                                                                      (Any three) 

 

 

 

1x3 

 

 

 

 

 

 

 

3 

24. (a) When spores of these bacteria which have inactive toxin is mixed with water and 
sprayed on plants, it becomes active in the gut of pest and kills it.  

(b) They have species specific narrow-spectrum insecticidal applications and are the 
pathogens that attack insects pests and other arthropods.    

1+1 

 

1 
3 
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25.  Normal physiology and development: to study how genes are regulated / 
how genes affect normal body function and its development / study of complex 
factors involved in growth such as insulin-like growth factor. 

 Study of disease: to study how genes contribute to the development of a 
disease / model animals help us to study many diseases such as cancer or cystic 
fibrosis or rheumatoid arthritis or Alzheimer’s / help us to investigate new 
treatment methods.  

 Biological products: To produce specific biological products / medicines / 
Medicines required to treat certain human diseases / produce human protein α-
1-antitrypsin (which treat emphysema) / treatment of phenylketonuria /  
medicine required for the treatment of cystic fibrosis / produce human protein 
(alpha lactalbumin) rich milk by Rosie cow (it is nutritionally more balanced 
for human babies) 

 Vaccine safety: transgenic mice being developed for use in testing safety of 
vaccines before they are used on humans / Transgenic mice are being used to 
test the safety of the polio vaccine / after testing on transgenic animals is 
successful and found reliable they could replace use of monkeys to test the 
safety of batches of vaccine.  

 Chemical safety testing: Transgenic animals are made to carry genes which 
make them more sensitive to toxic substances than non-transgenic animals. 
They are then exposed to the toxic substances and the effects studied. 

(Any three with correct explanation) 

 

 

 

 

 

 

1 x 3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

26.  Genetic diversity - It refers to the high diversity of a species at the genetic 
level over its distributional range, e.g. India has more than 50,000 genetically 
different strains of rice / The genetic variation shown by the medicinal plant 
Rauwolfia vomitoria growing in different Himalayan ranges might be in terms 
of the potency and concentration of the active chemical (reserpine) that the 
plant produces / India has about 1000 varieties of mango / any other correct 
example. 

 Species diversity - Diversity at species level  /  the number of different species 
in a given region, e.g. Western Ghats have a greater amphibian species 
diversity than Eastern Ghats / any other correct example. 

 Ecological diversity - Diversity at the ecosystem level  /  presence of different 
types of ecosystems in a particular area, e.g. India has a number of ecosystems 
like rain forests, coral reefs, deserts  / any other correct example. 

 

½ + ½ 

 
 
 
 

½ + ½ 
 
 

½ + ½ 

3 

27. (a) Psilophyton 

(b) Seed ferns  

(c) Chlorophyte ancestors 

(d) Ferns, Conifers, Seed ferns 

(e) Tracheophyte ancestors 

(f) Chlorophyte ancestors     

½ 

½ 

½ 

½ 

½ 

½ 3 

28. (a) Exponential growth pattern 

(b) ‘r’ represents the intrinsic rate of natural increase 

(c) J – shaped curve/ 

1 

½ 

½ 
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(d) The resources will be unlimited 

 

 

 

 

 

 

 

1 

 

 

 

3 

 SECTION-D   

29. (a) Because RNA polymerase carries out polymerisation in 5'  3' direction only. 

 

(b) (i) Since hnRNA contains both exons or coding sequence and introns or non 
coding seqeunce undergo splicing to remove the introns or non-coding sequence 
/ for the removal of introns.  

OR 

(b) (ii). 

- Capping  /  addition of mGppp (Methyl Guanosine Triphosphate) at 5' of hnRNA.  

- Tailing  /  Adenylate residue (200-300) are added at the 3' end in a template 
strand as poly A tail.  

 

(c)  

 If a segment of DNA produces two polypeptides the genetic information 
machinery becomes complicated / two different polypeptides will be formed 
and one of which may not be useful for the cell.  

The two complementary RNA molecules produced simultaneously will form a double-
stranded RNA that will not be translated into polypeptides.  

    1 

 

1 

 

 

 

½ 

 

½ 

 

 

1 

 

 

1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4 

30. (a) Plasmids and bacteriophages have the ability to replicate / They multiply within 
the bacterial cells independently of the chromosomal DNA / an alien piece of 
DNA can be ligated to them / They can be multiplied equal to their specific copy 
numbers. 

(b)(i) (I) ori  

         (II) Pvu II 

OR 

(b) (ii) G : ampR /ampicillin-resistance gene, H : tetR/ tetracycline-resistance gene. 

 

 

(c) Pst I , Pvu I, BamH I, Sal I  

 

1 

 

 

 

½+½ 

 
 

 

½+½ 

 

 

½ X  4 

 4 

 SECTION-E   

31. (a) 

 In Pea plants:  
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Phenotypic ratio:- violet : white = 3 : 1                                                                   (½) 
Conclusion: This is the case of dominance                                             (½) 
  

 In Antirrhinum plant  

 
Phenotypic ratio:- Red : Pink : white = 1 : 2 : 1                                                       (½) 

Conclusion: This is a case of incomplete dominance                                              (½) 

 
 
 
 
 
 
 
 
 
 

½ x 5  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

½ x 5  
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 OR  

½  

½  

½  

½  

½  

½  
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 (b) (i) 

  

Mendelian disorder Chromosomal disorder 

 Occurs due to mutation / 
alteration in single gene / 
follow mendelian inheritance 
pattern 

 Occurs due to addition or 
deletion of one or more 
chromosomes / Does not 
follow mendelian inheritance 
pattern  

  

Example of mendelian disorder: Haemophilia /  Cystic Fibrosis /  Sickle Cell Anaemia  
/  Colour Blindness  /  Phenylketonuria  /  Thalassemia  /  any other correct example. 

Example of chromosomal disorder: Turner’s syndrome  /  Down’s syndrome  /  
Klinefelter’s syndrome  /  any other correct example.  

 
 
 
 
1 
 
 
 
 
 

½  
 
 

½  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5 

 (ii) 

 Aneuploidy / Monosomy 
 Turner’s syndrome 
 Symptoms:  

- lack of secondary sexual characters. 
- ovaries are rudimentary 
- sterile  
- short stature 
- underdeveloped feminine characters (any three) 

Karyotype – 44+XO (45) 

 

½ 
½ 
 
 

½ x 3 

 

 

½ 

32. (a) (i) 

 
(Any four labellings) 

(ii)  

Active Immunity Passive Immunity 

 When antibodies are produced 
in our body in response to an 
antigen then it is called active 
immunity 

 When preformed antibodies 
(readymade) are injected into 
the body for protection then it is 
called passive immunity. 

 

 

 

 

½ x 4 

 

 

 

 

 

 

 

 

 

 

1 x 3 
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 It is slow and take time to give 
its full effective response 

 It gives quick response 

 It lasts for longer period  It lasts for shorter period 

 Memory cells are formed  Memory cells are not formed 

                  (any three correct difference) 

 

OR 

 (b) (i) 

(I) Wuchereria bancrofti , and Wuchereria malayi 
(II) Chronic inflammation of the organs /  swelling in lower limbs  /  gross 

deformities in genital organs.  

(III)   Transmitted by the bite of female mosquito vector.      

½+½ 

1 

1 
 

 (ii) 
(I) Mast cells, cause allergy 

(II)   Virus infected cells, Protect the non-infected cells of our body from viral 
infections  

½ + ½   
 

½ + ½   
5 

33. (a)  

 Fertilisation  
Fertilisation occurs in the ampulla / ampullary-isthmic junction of the fallopian 
tube, when sperm comes in contact with the ovum, it induces changes in the 
zona pellucida of the ovum that block the entry of additional sperms and thus 
ensures only one sperm, the secretions of the acrosome help the sperm to enter 
the cytoplasm of the ovum by dissolving the zona pellucida and plasma 
membrane , after the entry of sperm into the cytoplasm of ovum induces 
completion of meiosis II (of secondary oocyte), fusion occurs between the 
nucleus of ootid (ovum) and that of sperm to form a diploid zygote 

 Implantation:  
 The trophoblast layer gets attached to the endometrium.  

The uterine cells divide rapidly and cover the blastocyst as a result the blastocyst 
becomes embedded in the endometrium of uterus         

 

 

 

 

 

½  x 6 

 

 

 

 

1x2 
 

 OR   

 (b) (i)Hormones in sequence of their secretion in a pregnant woman. 

 FSH; LH; hCG; Relaxin.  

(ii)  

 FSH:  
Source: Anterior Pituitary. 
Function: Stimulates follicular development 

 LH:  
Source: Anterior Pituitary. 
Function: It causes rupture of Graafian follicle and release of ovum into 
fallopian tube / Ovulation 

 hCG: 
Source: Placenta. 

 

1 

 

½ + ½  

 

 

½ + ½ 
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Function: It supports foetal growth, metabolic changes in mother and 
maintenance of pregnancy. 

 Relaxin: 
Source: Ovary. 
Function: It facilitates parturition. 

½ + ½ 

 

 

½ + ½ 
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