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परी�ा�� �� न-प� कोड को उ�र-प�ु�िका के 
मखु-प�ृ पर अव�य ��ख� ।  
Candidates must write the Q.P. Code 
on the title page of the answer-book. 
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 नोट >  NOTE 

(I) कृपया जा�च कर �� �क इस �� न-प� म� म�ु�ि प�ृ 
27 ह� ।   

(I) Please check that this question paper 
contains 27 printed pages. 

(II) �� न-प� म� दा�हने हा� क� ओर �दए गए �� न-प� 
कोड को परी�ा�� उ�र-प�ु�िका के मखु-प�ृ पर 
��ख� । 

(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 जा�च कर �� �क इस �� न-प� म� 33 �� न 
ह� ।  

(III) Please check that this question paper 
contains 33 questions. 

(IV) कृपया �� न का उ�र �लखना शु� करने से 
पहले, उ�र-पु��िका म� यथा �थान पर �� न 
का �मांक अव�य �लख� । 

(IV) Please write down the Serial 
Number of the question in the 
answer-book at the given place 
before attempting it. 

(V) इस �� न-प� को प�ने के ��ए 15 �मनट का समय 
�दया गया है । �� न-प� का �विरण पवूा�� म� 
10.15 बजे �कया जाएगा । 10.15 बजे से 
10.30 बजे िक परी�ा�� केव� �� न-प� को 
प��गे और इस अव�� के दौरान वे उ�र-प�ु�िका 
पर कोई उ�र नह� ��ख�गे । 

(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. 
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सामा�‍य‍नि��श‍:  

न�� �न�नित न���श� को � यध�प�ू�क पन�ए औ� उ�कध पध�� क�न�ए : 

(i) इस �� �-प� म� 33 �� � ह� । सभी‍�� � अनिवाय� ह� । 

(ii) �� �-प� पा�च‍ि�ड� म� न�भधन�त है – ि� ड‍क,‍ख,‍ग,‍घ‍ए�ं‍ङ‍। 

(iii) ख�‍ड‍क – �� � सं�यध 1 से 16 तक बह�न�क�पीय �कध� के �� � ह� । ��येक �� � 1 अंक कध ह ै।  

(iv) ख�‍ड‍ख – �� � सं�यध 17 से 21 तक अनत �घ-ुउ��ीय �कध� के �� � ह� । ��येक �� � 2 अंक�  
कध ह ै। 

(v) ख�‍ड‍ग – �� � सं�यध 22 से 28 तक �घ-ुउ��ीय �कध� के �� � ह� । ��येक �� � 3 अंक� कध ह ै। 

(vi) ख�‍ड‍घ – �� � सं�यध 29 तथध 30 केस-आ�ध��त �� � ह� । ��येक �� � 4 अंक� कध है । इ�  
उप-�� �� म� से एक उप-�� � म� आंत��क न�क�प कध चय� न�यध गयध ह ै। 

(vii) ख�‍ड‍ङ – �� � सं�यध 31 से 33 तक �ीघ�-उ��ीय �कध� के �� � ह� । ��येक �� � 5 अंक� कध ह ै। 

(viii) �� �-प� म� सम� न�क�प �ह� न�यध गयध है । य�नप, ि�ड ि, घ तथध ङ म� आंत��क न�क�प कध 
�ध��ध� न�यध गयध है । प�ी�धथ� को इ� �� �� म� से नकसी एक �� � कध उ�� न�ि�ध है । 

(ix) �यध� �� नक �न�बधन�त प�ी�धनथ�य� के न�ए अ�ग �� �-प� है । 

(x) �हध� कह� आ��यक हो, सधफ सथु�े औ� उनचत �प से �धमधंनकत नच� ब�धए �ध�े चधनहए । 

ख� ड क 

�� � सं� यध 1 से 16 तक बह�न�क� पीय �कध� के �� � ह�, न��म� ��येक �� � कध 1 अंक ह ै। स��नचत न�क�प 
कध चय� क�न�ए । 16´1=16 

1. � यमूो�नया ि�ा सामा�य जकुाम रोगजनक� (पै�ोज� स) �ारा होने वा�े रोग ह� । उस �वक�प को च�ुनए 
�जससे �यमूो�नया ि�ा सामा�य जकुाम के बीच अंिर सही ढंग से �य� होिा ह ै: 

(A) � यमूो�नया एक सं�ामक रोग है, जब�क सामा�य जकुाम एक असं�ामक रोग ह ै।  

(B) � यमूो�नया एक �वषाण ुज�नि रोग ह,ै जब�क सामा�य जकुाम जीवाण ु�ारा होिा ह ै। 

(C) � यमूो�नया रोगजनक फु�फुस (फेफ��) के वायकुो� (ए��वयो�ी) को सं��मि करिे ह�, जब�क 
सामा�य जकुाम नाक ि�ा � वसन प� को सं��मि करिे ह�, �े�कन फेफ�� को नह� । 

(D) � यमूो�नया क� रोक�ाम वै�सीन (टीका) �ारा नह� हो सकिी, जब�क सामा�य जकुाम क� 
रोक�ाम टीका (वै�सीन) �ारा क� जा सकिी है । 
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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. Diseases like pneumonia and common cold are caused by pathogens. 
Choose the option that correctly indicates the difference between 
Pneumonia and Common cold : 

(A) Pneumonia is a communicable disease, whereas Common cold is a 
non-communicable disease.  

(B) Pneumonia is caused by a virus, while the Common cold is caused 
by bacteria. 

(C) Pneumonia pathogen infects alveoli of the lungs, whereas Common 
cold affects nose and respiratory passage but not the lungs.    

(D) Pneumonia cannot be prevented by vaccine, whereas Common cold 
can be prevented by vaccine. 
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2. नीचे �दए गए बीजा�ड के �च� म� इसके भाग ‘a’, ‘b’ ि�ा ‘c’ क� पहचान क��जए :  

 

(A) a – �णूकोष, b – अंिः आवरण, c – बा� आवरण 
(B) a – अंिः आवरण, b – बीजा�डकाय, c – �नभागीय �सरा (कै�ेज� �सरा) 
(C) a – हाइ�म (ना�भका), b – फ�नक� (बीजा�डवृंि), c – �णूकोष 
(D) a – बीजा�ड�ारी �सरा, b – हाइ�म (ना�भका), c – अंिः आवरण  

3. मानव म� जराय ुअंकुरक (को�रऑ�नक �व�ाई) के संबं� म� �न�न���खि म� से कौन-से क�न सही ह� ? 
(i) यह मानव �ूण के गभा�शय म� अंिर�पण के प�ाि ्�वक�सि होिा ह ै।  
(ii) यह � �ी के जनन ना� के �ीवा ऊिक के सा� अंिरांग�ु�य�ु (इटंर�ड�जटेटेड) हो जािे ह� । 
(iii) यह पदा�� के �व�नमय के आ�ारीय �े� को ब�ा देिे ह� ।  
(iv) यह कोरकपटुी (��ा�टो�स�ट) के आंिर को�शका समहू (इनर से� मास) से �वक�सि होिा ह ै। 
(A) (i)  और (ii) (B) (ii) और (iii) 
(C) (i) और (iv) (D) (i) और (iii) 

4. एक �व�श� रोग (�वकार) से पी��ि एक प�ुष का �ववाह एक सामा�य � �ी से होिा है । उनके 4 संि�ि 
(3 प�ु�या� ि�ा 1 प�ु) ह� । सभी प�ु�या�, �पिा वा�े रोग (�वकार) से पी��ि ह� पर�ि ुप�ु �वकार म�ु  
ह ै। आपके �वचार म� इस रोग क� वंशाग�ि के ��ए �न� न���खि म� से कौन-सी �णा�ी उ�रदायी है ?  
(A) अ��ंगस�ू सह��न अ�भावी  (B) ��ंग-सह��न �भावी  
(C) अ��ंगस�ू सह��न �भावी  (D) ��ंग-सह��न अ�भावी  

5. मानव स�श नर-वानर गण� से आ��ुनक मानव के जा�िका�ान�ुम के ��मक �वकासीय इ�िहास को 
�न�न �प से दशा�या गया है । 

 उस �वक�प को च�ुनए जो आरंभ से वि�मान िक के मानव के �वकास को सही �म म� अ�भ�य� 
करिा है : 
(A) ओ��ध�ोनपथेनस� →  �धमधनपनथकस →  होमो हैनबन�स → होमो इ�ै�टस → होमो 

सैनपयंस  
(B) �धमधनपनथकस →  ओ��ध�ोनपथेनस� →  होमो हैनबन�स → होमो इ�ै�टस → होमो 

सैनपयंस 
(C) �धमधनपनथकस →  होमो हैनबन�स →  ओ��ध�ोनपथेनस� → होमो इ�ै�टस → होमो 

सैनपयंस 
(D) ओ��ध�ोनपथेनस� →  होमो हैनबन�स →  होमो सैनपयंस →  �धमधनपनथकस →  होमो इ�ै�टस 
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2. Identify the various parts, ‘a’, ‘b’ and ‘c’, in the given diagram of ovule : 

 
(A) a – Embryo sac, b – Inner integuments, c – Outer integuments 

(B) a – Inner integuments, b – Nucellus, c – Chalazal end   

(C) a – Hilum, b – Funicle, c – Embryo sac   

(D) a – Mycropylar end, b – Hilum, c – Inner integuments 

3. Which of the following statements are true in respect of chorionic villi in 
humans ?  
(i) It appears after implantation of human embryo in the uterus. 
(ii) It becomes interdigitated with cervical tissue of female reproductive 

tract.   
(iii) It increases the surface area for exchange of materials.  
(iv) It develops from the inner cell mass of blastocyst. 
(A) (i) and (ii) (B) (ii) and (iii) 
(C) (i) and (iv) (D) (i) and (iii) 

4. A man with a certain disease marries a normal woman. They have four 
children (three daughters and one son). All the daughters suffer from 
their father’s disease but the son is not affected. Which of the following 
mode of inheritance do you suggest for this disease ? 
(A) Autosome Linked Recessive  (B) Sex-linked Dominant 
(C) Autosome Linked Dominant (D) Sex-linked Recessive 

5. The chronological order of evolution of modern man from man-like 
primates is given below. 

 Choose the option that indicates the evolution of man in correct order 
from early to recent times : 
(A) Australopithecines →  Ramapithecus →  Homo habilis →  Homo 

erectus →  Homo sapiens 
(B) Ramapithecus →  Australopithecines →  Homo habilis →  Homo 

erectus →  Homo sapiens 
(C) Ramapithecus →  Homo habilis →  Australopithecines →  Homo 

erectus →  Homo sapiens 
(D) Australopithecines →  Homo habilis →  Homo sapiens →  

Ramapithecus →  Homo erectus 
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6. य�द �ा� F1 संि�ि का ��ण��प (फ�नोटाइप) अनपुाि 1 : 1 हो िो उसके जनक� का जीनोटाइप 
�या होगा ?  
(A) Aa  Aa  (B) AA  AA 

(C) Aa  AA  (D) Aa  aa 

7.  

   

 

 

 

 �दए गए �च� म� दशा�ए गए डीएनए के प�ृ�करण क� ���या के दौरान श�ु (प�र�कृि) डीएनए के 
अव�ेपण म� मदद करने वा�े पदा�� क� पहचान क��जए ।   

(A) �ो�टएज  (B) �ाइसो�ाइम 

(C) स�े�ेुज  (D) �ुिशी�ि ि (�च� ड) ए�नेॉ�  

8. �न�न���खि म� से कौन-से ज�ि ुनर �वषमयु�मकिा दशा�िे ह� ?   

(i) फ� म�खी  (ii) प�ी (कु�कुट) 

(iii) मानव  (iv) म�मु� खी (म�पु)  

(A) (i) और (iii)  (B) (ii) और (iv) 

(C) (ii) और (iii)  (D) (i) और (iv) 

9. �या होगा, य�द 51 ऐमीनो अ��� वा�ी पॉ�ीपे�टाइड का कूट�ेखन (ए� को�डंग) करने वा�े एक जीन 
के 32व� �व��� पर ���ि �कूट UAU का उ�प�रवि�न UGA म� हो जािा है ? 

 उ�प�रवि�न के बाद बनन ेवा�ी पॉ�ीपे�टाइड �ृंख�ा म� उप���ि ऐमीनो अ��� क� सही सं�या दशा�ने 
वा�े �वक�प का चयन क��जए ।   

 (A) 50 ऐमीनो अ��� वा�ी एक पॉ�ीपे�टाइड बनेगी ।   

(B) 32 ऐमीनो अ��� वा�ी एक पॉ�ीपे�टाइड बनेगी । 

(C) 20 ि�ा 31 ऐमीनो अ��� वा�ी दो पॉ�ीपे�टाइड्स बन�गी ।  

(D) 31 ऐमीनो अ��� वा�ी एक पॉ�ीपे�टाइड बनेगी । 

ह�क 

अव�े�पि डीएनए 
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6. What would be the genotype of parents if the F1 offspring have the 

phenotypes in 1 : 1 proportion ?   

(A) Aa  Aa  (B) AA  AA 

(C) Aa  AA  (D) Aa  aa 

7.  

 

 

 

 

 Identify the material that helps in the precipitation of purified DNA 

during the process of isolation of DNA as shown in the given diagram.  

(A) Protease  (B) Lysozyme  

(C) Cellulase (D) Chilled ethanol  

8. Which of the following animals exhibit male heterogamety ? 

(i) Fruit fly  (ii) Fowl 

(iii) Human   (iv) Honey bee 

(A) (i) and (iii) (B) (ii) and (iv) 

(C) (ii) and (iii) (D) (i) and (iv)   

9. What would happen if in a gene encoding a polypeptide of 51 amino acids, 

codon present at 32 position (UAU) is mutated to UGA ?  

 Select the option that indicates the polypeptide with correct number of 

amino acids formed after mutation. 

(A) A polypeptide of 50 amino acids will be formed.  

(B) A polypeptide of 32 amino acids will be formed. 

(C) Two polypeptides of 20 and 31 amino acids will be formed.  

(D) A polypeptide of 31 amino acids will be formed. 

Hook 

Precipitated DNA 
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10. �न�न���खि िा��का के कॉ�म A म� सहायक जनन �ौ�ो�गक� (ART) क� कुछ िकनीक� क� सचूी 
दी गई है ि�ा कॉ�म B म� उनक� काय��व��य� को दशा�या गया है :  

 कॉलम A 

(एआरटी) 

 कॉलम B 

(काय��व��) 

a. जीआईएफटी i. दािा � �ी से अंडाण ु �ेकर दसूरी � �ी क� फै�ोपी न��का म� 
��ानांि�रि करना  

b. आईसीएसआई ii. दािा के वीय� को � �ी क� यो�न म� ��ानांि�रि करना  

c. जेडआईएफटी iii. श�ुाणओु ंको सी�े ही अंडाणु म� अंिः�े�पि करना  

d. आईयआूई iv. �ारं�भक �णू को फै�ोपी न��का म� ��ानांि�रि करना  

सही �म�ान वा�े �वक�प का चयन क��जए : 

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

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

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

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

11. एक �ाइमर का �वकृि �ृंख�ा (र�जकु) के सा� आबं�न का ��म �या कह�ािा है ? 

  

(A) �वकृिीकरण (B) िापानशुी�न  

(C) पनु��ारण (�रनेचरेुशन) (D) बह��क�करण (पॉ�ीमराइजेशन)  

12. गो�डन राइस एक उ�च �िर वा�ी पारजीनी �स� है । खेि� म� उगाने के ��ए, जब इसे �नमु�� �कया 
जाएगा िो यह सहायक होगी : 

(A) �ान से पे�ो� जैसे ई�ंन के उ�पादन म�  

(B) �वटा�मन A संव��न (सम�ृ) करन ेम� 

(C) पी�क ��िरो�ण (रो�ी) म�   

(D) शाकनाशी स� म�  
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10. Given below is Column A with a list of certain Assisted Reproductive 
Technologies (ART), and Column B, with the procedures followed during 
ART : 

 Column A 

(ART) 

 Column B 

(Procedures) 

a. GIFT i. Transfer of ovum from a donor into the 

fallopian tube of another female 

b. ICSI ii. Transfer of semen from the donor into the 

vagina of female 

c. ZIFT iii. Injecting sperms directly into the ovum 

d. IUI iv. Transfer of early embryos into the fallopian 

tube 

Select the correct match : 

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

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

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

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

11. What is the process of binding a primer to the denatured strand called ?  

 

(A) Denaturation (B) Annealing 

(C) Renaturation (D) Polymerisation 

12. Golden rice is a promising transgenic crop. When released for cultivation, 

it will help in : 

(A) Producing a petrol-like fuel from rice  

(B) Enrichment of Vitamin A 

(C) Pest resistance 

(D) Herbicide tolerance 
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�� � सं� यध 13 से 16 के न�ए, �ो कथ� न�ए गए ह� – न��म� एक को अनभकथ� (A) तथध �सू�े को कध�ण (R)  
�ध�ध अंनकत नकयध गयध है । इ� �� �� के सही उ�� �ीचे न�ए गए कोड� (A), (B), (C) औ� (D) म� से च�ुक� 
�ीन�ए ।  

(A) अ�भक�न (A) और कारण (R) दोन� सही ह� और कारण (R), अ�भक�न (A) क� सही 
� या� या करिा है ।   

(B) अ�भक�न (A) और कारण (R) दोन� सही ह�, पर� ि ुकारण (R), अ�भक�न (A) क� सही 
� या� या िह� करिा है ।   

(C) अ�भक�न (A) सही ह,ै पर� ि ुकारण (R) ��ि है ।  
(D) अ�भक�न (A) ��ि ह,ै पर� ि ुकारण (R) सही है । 

13. अनभकथ� (A) : बायो�रए�टर� म�, क�चे मा� को जै�वक �प से वां�छि �व�श� उ�पाद� म� प�रव�ि�ि 
�कया जािा है । 

कध�ण (R) : बायो�रए�टर� म�, स�ूमजीव� के ��ए अनकूु�िम �वकास क� प�र����िया� जैसे �क 
िापमान, पीएच (pH), ��या�ार (स� ��ेट), �वण, इ�या�द उप��� होिी ह� । 

14. अनभकथ� (A) : पराग के व�ि�का� के पह��चने से �ेकर पराग न��का के बीजा�ड म� �वेश करने िक 
क� सभी प�रघटनाए� पराग-� �ीकेसर संकष�ण (पार�प�रक ��या) के अंिग�ि आिी ह� । 

कध�ण (R) : पराग-� �ीकेसर संकष�ण (पार�प�रक ��या) यह स�ुन��ि करिा ह ै �क केव� 
उपय�ु ि पराग ही व�ि�का� पर अंकु�रि ह� । 

15. अनभकथ� (A) : आरएनए क� ि�ुना म� डीएनए रासाय�नक �प से अपे�ाकृि कम स��य ि�ा 
संरचना�मक �प से अ��क ��ाई होिा ह ै।  

कध�ण (R) : डीएनए के ��येक �य�ू��योटाइड पर 2– OH समहू पाया जािा ह ै जो इसे 
आरएनए क� अपे�ा अ��क ��ाई बनािा है । 

16. अनभकथ� (A) : �प�ा� एक �कार क� अंिरजािीय पार�प�रक ��या ह ै �जसम� दो अ�वा अ��क 
जा�िय� के बीच उ�ह� संसा�न� के ��ए �प�ा� होिी ह ै जो सी�मि ह� ि�ा उ�ह� 
�वपरीि �प से �भा�वि करिी ह� । 

कध�ण (R) : �प�ा� करने वा�ी जा�िय� म� �वशेष �कार के अनकूु�न उ�ह� एक ही भू-भौगो��क 
�े� म� रहने के ��ए सह-अ��ि�व को ब�ावा दे सकिे ह� । 

ख� ड ख  

17. (क) गेह�� के पौ�े को 100 य�ुमनज (जाइगोट) / 100 दाने उ�प�न करने के ��ए �किने अ��स�ूी 
(�मओ�टक) �वभाजन करने ह�गे ? प�रक�न क��जए ि�ा इसक� �या�या भी क��जए । 2 

  अथवा  

 (ख) एक आविृबीजी पौ�े म� 35 �घबुीजाण ु माि ृ को�शकाओ ं ि�ा 35 ग�ुबीजाण ु माि ृ
को�शकाओ ंसे परागकोश ि�ा अंडाशय म� �मशः �किने परागकण ि�ा बीजा�ड बन�गे ?   2 
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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) : In bioreactors, raw materials are biologically converted 
into desired products.  

Reason (R) : In bioreactors, optimum growth conditions for microbes 
such as temperature, pH, substrate, salts, etc. are 
available.  

14. Assertion (A) : All the events starting from pollen landing on stigma till 
pollen tube entering the ovule are included in pollen-pistil 
interaction. 

Reason (R) : Pollen-pistil interaction ensures that only suitable pollens 
germinate on the stigma.    

15. Assertion (A) : DNA chemically is less reactive and structurally more 
stable when compared to RNA.   

Reason (R) : DNA has 2– OH group present at every nucleotide, which 
makes it more stable than RNA. 

16. Assertion (A) : Competition is a type of interspecific interaction between 
two or more species when the resources necessary for 
them are limited and adversely affect them. 

Reason (R) : Special adaptation may allow the competing species to 
coexist in the same geographical area.    

SECTION B 

17. (a) How many meiotic divisions will a wheat plant undergo in order to 

produce 100 zygotes /100 grains ? Calculate and give explanation.  2 

    OR 

 (b) How many pollen grains and ovules are likely to be formed in the 

anther and the ovary of an angiosperm bearing 35 microspore 

mother cells and 35 megaspore mother cells respectively ? 2 



• • •  

57/S/1                       #                  12| P a g e 

18. एक सबे क� अन�ु��-काट का �च� नीचे �दया गया ह ै। इसके (i) ि�ा (ii) भाग� को नामां�कि करके 

उनके �काय� ���खए ।   2 

 

 

 

 

19. (क) एक दपं�ि  (यगु�) को �गिा ह ै�क अ�पिा� वा�� ने उनक� संिान को बद�कर दसूरे �शशु 

को उ�ह� दे �दया है । प�नी का र� समहू ‘A’ ह,ै उसके प�ि का र� समहू ‘B’ है ि�ा �शश ुका 

र� समहू ‘O’ है । 

  (i) �या दपं�ि को �दया गया �शशु उनका हो सकिा ह ै? 

  (ii) एक �ॉस क� सहायिा से अपने उ�र क� �यायसंगििा �स� क��जए । 2 

  अथवा  

 (ख) नीचे �दए गए आरेख का �े�ण क��जए ि�ा �न� न���खि �� न� के उ�र दी�जए । 

             

  (i)  जीन ‘i’ �ारा सं�े�षि अण ु‘X’ का नाम ���खए ।  1

2
 

  (ii)  संरचना�मक जीन� म� से कौन-सा जीन -गै�े�टोसाइडे� का कूट�ेखन करिा ह ै?  1

2
 

  (iii)  इस जीन का अन�ेुखन कब समा� हो जाएगा ?  1 

(ii)
(i)
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18. Given below is a transverse sectional view of an apple. Label the 

following parts (i) and (ii) and write down their functions. 2 

 

 

 

 

 

19. (a) A couple believed that hospital authorities have exchanged babies 

and they have been given another baby by them. The wife is blood 

group ‘A’, her husband is blood group ‘B’ and the child is blood 

group ‘O’. 

   (i) Could the baby be theirs ? 

   (ii) Justify your answer with the help of a cross. 2 

    OR 

 (b) Observe the diagram given below and answer the following 

questions.    

    

   (i) Name the molecule ‘X’ synthesized by ‘i’ gene.    
1

2
 

   (ii) Which one of the structural genes codes for -galactosidase ? 
1

2
 

   (iii) When will the transcription of this gene stop ?  1 

(ii)
(i)
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20. नीचे �दए गए �च� म� जे� इ�े��ोफोरे�सस �ारा डीएनए खंड� के प�ृ�करण को दशा�या गया ह ै । 
अ�भ�च��ि आरेख का �े�ण करके अ�गामी �� न� के उ�र दी�ज ए : 

 
 (क) डीएनए खंड A से B क� ओर ग�ि करिे ह� । �या�या क��जए । 1 

 (ख) इसके मा�यम म� उपयोग �कए गए पदा�� (आ�ा�ी) का नाम ि�ा जे� इ�े��ोफोरे�सस म� 
इसक� भ�ूमका ���खए ।    1

2
 

 (ग) उ��ेख क��जए �क प�ृ�कृि खंड� को �कस �कार दखेा जा सकिा ह ै िा�क आगे उनका 
िकनीक� उपयोग �कया जा सके ।   1

2
 

21. (क) (i)  सं�या का एक ऐसा पा�र����िक �परै�मड बनाइए �जसम� बह�ि अ��क सं�या म� क�ट 
�कसी एक व�ृ क� प��य� को खािे ह� । इस �परै�मड क� आकृ�ि �या होगी ?  1 

  (ii)  इस प�र����ि म� �या ऊजा� का �परै�मड भी इसी आकृ�ि (आकार) का होगा ? कारण 
स�हि अपने उ�र क� प�ु� क��जए । 1 

  अथवा  

 (ख) (i)  उ�णक�टबं� �े�� म� �वघटन क� िी� दर का �या कारण हो सकिा ह ै?  1 

  (ii)  नीचे �दए गए �च� म� कशे�क� ज�िओु ंक� �व�भ�न जा�िय� के वग�क� क� आनपुा�िक 
सं�या को �न��पि �कया गया ह ै। इसम� ‘x’ ि�ा ‘y’ को पहचा�नए । 1 
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20. Given below is the diagram representing the observation made for 
separating DNA fragments by gel electrophoresis. Observe the 
illustration and answer the questions that follow :  

 
 (a) DNA fragments move in the direction A→B. Explain.  1 

 (b) Name the matrix used and its role in gel electrophoresis. 
1

2
 

 (c) Mention how the separated fragments can be visualized for further 

technical use.     
1

2
 

21. (a) (i) Draw a pyramid of numbers where a large number of insects 

are feeding on the leaves of a tree. What is the shape of this 

pyramid ?     1 

  (ii) Will the pyramid of energy also be of the same shape in this 
situation ? Give reason for your response. 1 

    OR 

 (b) (i) What could be the reason for the fast rate of decomposition in 
the tropics ?    1 

  (ii) Identify ‘x’ and ‘y’ in the figure given below representing 
proportionate number of major vertebrate taxa. 1 
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ख� ड ग 

22. गभ��नरो�ी गो��य� (�प�स) का उपयोग करने से पह�े एक म�ह�ा को कुछ �ज�ासा ह ै। इन �� न� क� 

सचूी �न�न���खि ह ै। इनके उ�र दी�जए । 

 (क) गभ��नरो�ी गो��य� (�प�स) म� कौन-सा पदा�� (साम�ी) होिा है ? उ�ह� गभ��नरो�ी �य� माना 
जािा है ? 

 (ख) इन गो��य� (�प�स) को �ेने के ��ए �कस समय-सारणी का पा�न करना चा�हए ? 3 

23. एक टीका (वै�सीन) क� पह�ी (L) ि�ा दसूरी खरुाक (M) देने के समय को नीचे �दए गए �ाफ �ारा 

दशा�या गया ह ै। शरीर �ारा उससे संबं��ि अन�ु�या को X ि�ा Y �ारा इ�ंगि �कया गया ह ै। इस �ाफ 

का अ�� �न�ा�रण क��जए ि�ा शरीर �ारा दशा�ई गई इस �कार क� अन�ु�या क� �या�या  

क��जए ।      3 

 

24. डीएनए ��िकृ�ियन ��शाख का योजना�मक आरेख बनाइए । डीएनए ��िकृ�ियन ���या म� शा�म� 

�क�ह� दो एं�ाइम� क� भ�ूमका क� �या�या क��जए ।    3 

25. एक संवाहक क� िीन �वशेषिाओ ं (अ�भ��ण�) के ��ए आनवुं�शक अ�भयां��क� क� गई ह ै जो 
परपोषी को�शका म� जीन-��ो�नंग को सहज बना दिेी ह� । इन िीन �व�श� अ�भ��ण� क� सचूी 
बनाकर उनक� �या�या क��जए ।  3 

26. (क) �ख�ा�ी अ�सर कोकेन क� �ि (�यसन) के �शकार �य� हो जािे ह� ? उस पादप का नाम 
���खए �जससे इस �ग को �ा� �कया जािा है । इस �ग क� ��या�णा�ी भी ���खए । 

 (ख) पो�ि (पॉपी) के पौ�े के �ेटे�स से �ा� होने वा�े एक �ग का नाम ��खकर इसके द�ु�भाव 

का वण�न क��जए ।     3 

27. (क) मे�डटेरे�नयन ऑ�क� ड ‘ऑ��स’ प�ुप कोई परु�कार �दए �बना ही म��का से परागण �कस 

�कार स�ुन��ि करिा ह ै? 
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SECTION C 

22. A woman has certain queries as listed below, before starting with 

contraceptive pills. Answer them. 

 (a) What do contraceptive pills contain ? Why are they considered as 

contraceptives ? 

 (b) What schedule should be followed for taking these pills ?  3 

23. The graph given below indicates the administration of the first (L) and 

second dose (M) of a vaccine. The corresponding response of the body is 

indicated by X and Y. Interpret the graph and explain the reason for such 

a response shown by the body.   3 

 

24. Draw a labelled schematic sketch of replication fork of DNA. Explain the 

role of any two enzymes involved in DNA replication.  3 

25. A vector is genetically engineered with three features which facilitate 

gene-cloning within the host cell. List the three features and explain each 

one of them.       3 

26. (a) Why do sportspersons often fall victim to coccaine addiction ? 

Name the plant from which this drug is derived. Also write down 

the mode of action of this drug. 

 (b) Name one drug and its harmful effect obtained from latex of Poppy 

plant.       3 

27. (a) How does the Mediterranean orchid ‘Ophyrs’ ensure its pollination 

by bees without offering any floral rewards ? 
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 (ख) �न�न���खि उदाहरण� म� से ��येक म� प�र���ि पार�प�रक संबं� के �कार का नाम ���खए : 

  (i)  मानव क� आं� म� रहने वा�े ऐ� के��स कृ�म । 

  (ii)  सम�ुी ऐ�नमोन के �पश�क� के बीच रहने वा�ी ��ाउन मछ�ी । 3 

28. जैव-�ौ�ो�गक� ने कृषक� को पी�क ��िरो�ी कपास क� �स� �ा� करने म� सहायिा क� ह ै। इसके 

��ए अपनाई गई िकनीक क� �या�या इसक� ��या�णा�ी स�हि क��जए । 3 

  ख� ड घ  

�� � सं�यध 29 तथध 30 केस-आ�ध��त �� � ह� । ��येक �� � के 3 उप-�� � ह� न�सके एक उप-�� � म� 

आंत��क न�क�प न�यध गयध ह ै। 

29. �न�न���खि प�र�छेद को प�कर नीचे �दए गए �� न� के उ�र दी�जए ।  4 

 सभी सामा�य जीव� के ��ए गणुस�ू� क� सं�या स�ुन��ि होिी ह ैजो �कसी �जा�ि क� �व�श�िा को 

ज�म देिी ह;ै जब�क �कसी भी �य�� म� �ोमोसोमीय (गणुसू�ीय) सं�या म� �वच�न के प�रणाम�व�प 

�य��य� म� अपसामा�यिा उ�प�न हो जािी है । कभी-कभी को�शका च� के अ��सू�ी �वभाजन 

(�मओ�सस) के समय ��ुटया� उ�प�न हो जािी ह�, जहा� समजािीय (�स�टर) �ोमै�टड्स एक दसूरे से 

�व�ग नह� हो पािे ह�, �जसे नॉन-�ड�जं�शन कहिे ह� । इसके प�रणाम�व�प प�रव�ि�ि गणुस�ूीय 

(�ोमोसोमीय) सं�या वा�े अपसामा�य य�ुमक उ�प�न होिे ह� । �नषेचन होने पर यह य�ुमक अपसामा�य 

�य��य� म� �वक�सि हो जािे ह� । 

 (क) असगु�ुणिा (ए�य�ू �ोइडी) �या है ?   1 

 (ख) एक सामा�य मानव श�ुाण ु(22 + Y) एक अंडाण ु�जसका कै�रयोटाइप (22 + XX) है, को 

�नषे�चि करिा ह ै। इस �कार उ�प�न होने वा�ी संि�ि के �वकार का नाम ���खए ि�ा इस 

�वकार के कोई दो अ�भ��ण भी ���खए ।    2 

(ग) (i) �ाइसोमी से �या अ�भ�ाय है ? डाउन �सं�ोम म� �ाइसोमी को दशा�ने वा�ी गणुस�ू 

सं�या का उ��ेख क��जए ।  1 

                         अथवा 

(ग) (ii) डाउन �सं�ोम के कोई दो ��ण ���खए ।  1 
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 (b) Name the type of interaction seen in each of following examples : 

  (i) Ascaris worms living in the intestine of humans. 

  (ii) Clown fish living amongst the tentacles of sea anemone. 3 

28. Biotechnology has helped farmers to get pest-resistant cotton crops. 

Explain the technique adopted along with its mode of action.  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 chromosome number is fixed for all normal organisms leading to 

species specification, whereas any abnormality in the chromosome 

number of an organism results into abnormal individuals. Sometimes an 

error may occur during meiosis of cell cycle, where the sister chromatids 

fail to segregate, called non-disjunction, leading to the production of 

abnormal gametes with altered chromosome number. On fertilization, 

such gametes develop into abnormal individuals.  

(a) State what is aneuploidy. 1 

(b) A normal human sperm (22 + Y) fertilizes an ovum with karyotype 

(22 + XX). Name the disorder of the offspring thus produced and 

write any two symptoms of the disorder. 2 

(c) (i)    What is meant by trisomy ? Mention the chromosome 

number that shows trisomy in Down’s syndrome.    1 

                          OR  

(c) (ii)    Write any two symptoms of Down’s syndrome.   1 
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30. अ�ांश� ि�ा ऊ� चाइय� म� जैव �व�व�िा म� �मब� �वणिा (उिार-च�ाव) प�र���ि होिी ह ै। �वु� 
(�वुीय �े��) म� जैव �व�व�िा बह�ि कम होिी ह ै । यह शीिो� ण �े�� म� ब� जािी ह ै पर�िु 
उ�णक�टबं� �े�� (अ�ांशीय सीमा 235 उ�र से 235 द��ण िक) म� अ��किम पह��च जािी ह ै
ि�ा उ�णक�टबं�ीय वषा� वन� म� जैव �व�व�िा सवा���क है । इसका कारण उ�णक�टबं� वषा� वन� म� 
पया�वरणीय अनकूु�ी प�र����िया� ह� जो न केव� जा�ि उ�वन (�पी�शएशन) �वकास को ही 
�ो�सा�हि करिी ह� ब��क �व�व� �कार के जीव� ि�ा जीव� क� सं�या को भी �ो�सा�हि करिी ह� । 
उ�णक�टबं� �े�� म� केव� शीिॠि ुम� ही �वषम (कठोर) प�र����िया� उ�प�न होिी ह� । उ�णक�टबं� 
�े�� म� संवहनी �जा�िय� क� सं�या 118 – 236/01 ha है ि�ा शीिो�ण वन �े�� म� यह  
21 – 48 �जा�ि/01 ha ह ै । उ�र�वुीय �दशे� म� यह सं�या 00 – 100 �जा�ि/01 ha हो 
सकिी ह ै। इस �कार का सहसंबं� अ�य व�ग�क� समहू� जैसे �क च��टय�, �िि��य�, प��य�, इ�या�द म� 
���गोचर होिा है । 

  
 उपयु�� सचूना और �ाफ के आ�ार पर, �न�न���खि �� न� के उ�र दी�जए : 4 

 (क) �ाफ �या अ�भ�च��ि करिा (दशा�िा) है ?   1 

 (ख) �ाफ क� सहायिा से, एक वन म� �व�भ�न वग�क� के �यापक �भेद� के ��ए जािीय-�े� संबं� 
को दशा�इए । �घुगणक (�ॉग) पैमाने पर इस संबं� को दशा�ने हिे ुएक समीकरण ���खए । 2 

(ग) (i) अ�ांशीय �वणिा (उिार-च�ाव) ि�ा पादप �जा�िय� (�पीशी�) क� सं� या के 
बीच सहसंबं� क� �या�या क��जए ।   1 

  अथवा  

(ग) (ii) उ�णक�टबं� �े�� को अ��क ��ाई माना जािा ह ै �जसम� जा�िया� �ाख� वष� से 
अबा��ि �प से फू�िी-फ�िी रह� ि�ा �वकास करिी रह� । इसके कोई दो कारण 
दी�जए ।    1 
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30. Biodiversity shows latitudinal and altitudinal gradients. There is little 

biodiversity at poles. It increases in temperate areas but reaches the 

maximum in tropics (latitudinal range of 235 N to 235 S). It is because 

the tropical rainforests have favourable environmental conditions not 

only for speciation, but also for supporting both variety and number of 

organisms. Harsh conditions exist in temperate areas during the cold 

season only. Number of vascular species is 118 – 236/01 ha in tropical 

forests and 21 – 48 species/01 ha in temperate forests. Their number 

would be 00 – 100 species/01 ha in arctic regions. Such a correlation 

occurs also in case of other taxonomic groups like ants, butterflies, birds, 

etc. 

 

 Based on the above information and graph, answer the following 
questions :       4 

(a) What does the graph depict ? 1  

(b) With the help of graph, show the species-area relationship for a wide 

variety of taxa in a forest. Write an equation that shows this 

relationship on a logarithm scale.  2 

(c) (i) Explain the correlation between latitudinal gradient and 

number of plant species. 1 

    OR 

(c)    (ii) Tropics are considered to be more stable where species 

continue to flourish and evolve undisturbed for millions of 

years. Give any two reasons. 1  
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  ख� ड ङ  

31. (क) (i) उस रोग क� पहचान क��जए �जसम� रोगी के शरीर क� को�शकाए� सं�पश� संदमन 

(कांटे�ट इन�ह�बशन) का गुण�म� खो दिेी ह� ।  इसके कोई िीन संभा�वि कारण� का 
उ��ेख क��जए । इस रोग का पिा �गान ेऔर �नदान करने क� �क�ह� दो �व��य� का 

उ��ेख भी क��जए । 

(ii) आपका एक सहपाठी �सरदद� और कफ (खा�सी) होने क� �शकायि करिा है । 

�च�क�सीय परी�ण के उपरांि कुछ अ�भ��ण� के आ�ार पर �च�क�सक ने स�ुन��ि 
�कया �क वह �व�ा�� �यमूो�नया रोग से पी��ि है, न �क जकुाम से । इन अ�भ��ण� 

क� सचूी बनाइए ि�ा इस रोग को फै�ने से रोकने के ��ए अपनाई जाने वा�ी कोई दो 

साव�ा�नया� भी ���खए । 5 

  अथवा  

 (ख) एक ��पी बायोगैस  संयं� का �च� नीचे �दया गया ह,ै इसका अ�ययन करके �न�न���खि 
�� न� के उ�र दी�जए :     

 

  (i)  �च� म� ‘x’ ि�ा ‘y’ को पहचा�नए । 

  (ii) बायोगैस के िीन संघटक� के नाम ���खए । एक स�ूमजीव का नाम ���खए जो 
बायोगैस के उ�पादन म� शा�म� है ।  

  (iii) ऐसी दो सं��ान� के नाम ���खए �ज�ह�ने भारि म� बायोगैस उ�पादन क� �ौ�ो�गक� 
को �वक�सि �कया ।    5 
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SECTION E 

31. (a) (i) Identify the disease in which the body cells of the patient lose 

the property of contact inhibition. State its possible causes 

(any three). Also name any two methods to detect and to 

diagnose this disease.  

  (ii) Your classmate complains of headache and cough. The doctor 

confirms that he is suffering from pneumonia and not 

common cold, on the basis of certain symptoms. List these 

symptoms and write any two precautions to be followed to 

prevent the spread of this disease.     5 

    OR 

(b) Study the diagram of a typical biogas plant and answer the 

following questions :    

 

  

  (i) Identify ‘x’ and ‘y’.    

  (ii) Write three components of biogas. Name one  

microorganism which is involved in biogas production. 

  (iii) Name two institutes which developed the technology of biogas 

production in India.   5 
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32. (क) (i)  

 

  �कृ�ि म� �ाकृ�िक वरण अनेक िरीक� (�कार) से काय� करिा है ।  

(I) इ�ं�ै�ड म� औ�ो�गक�करण के प� चाि,् गहरे (का�े) रंग के पंख� वा�े 

श�भ� क� सम�� को � वेि पंखी श�भ� क� अपे�ा अ��क वरीयिा  

�म�ी । �या�या क��जए । 

(II) उपयु�� �ाफ म� अ�भ�च��ि �ाकृ�िक वरण के �कार को पहचा�नए । 

(ii) �गूो डी �ी� के उ�प�रवि�न (�यटेूशन) के �स�ांि का उ��ेख क��जए । यह डा�व�न 

के �ाकृ�िक वरण के �स�ांि से �कस �कार �भ�न है ? 5 

  अथवा  

(ख) (i)  (I) हष� ि�ा चेस ने अपने �योग� म� 35S ि�ा 32P का उपयोग �य� �कया ? 

�या�या क��जए । 

(II) इन �योग� से �ा� प�रणाम� के आ�ार पर उनके �न�कष� को ���खए । 

(ii)  टीआरएनए का �िप�िया घास (��ोवर �ीफ) स�श संरचना का आरेख बनाइए ि�ा 

�न�न���खि को �द�श�ि क��जए : 

(I) ऐमीनो अ�� �वीकाय� छोर पर संब� टाइरोसीन । 

(II) इस ऐमीनो अ�� के ��ए इसके �वीकाय� (सही) ��� पर ���ि ��ि�कूट 

(ऐटंीकोडॉन) (टाइरोसीन का �कूट ह ै– UAC) ।         5 
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32. (a) (i) 

 

  Natural selection operates in different ways in nature. 

(I)  In England after industrialisation, the population of 

dark winged moths were more favoured than white 

winged moths. Explain. 

(II) Identify the type of natural selection depicted in the 

graph above.      

(ii) State Hugo de Vries’ theory  of mutation. How is it different 

from Darwin’s theory of natural selection ?   5 

    OR 

(b) (i)  (I) Why did Hershey and Chase use 35S and 32P in their 

experiments ? Explain. 

(II) Write the conclusion they reached at the end of the 

experiment.    

(ii) Draw a clover leaf-like structure of tRNA showing the 

following :     

(I) Tyrosine attached to the amino acid site. 

(II) Anticodon for this amino acid in its correct site 

(codon for tyrosine is UAC).  5 
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33. (क) (i) एक आविृबीजी (ऐ�ं�यो�पम�) क� �घबुीजाण�ुानी क� अनु���-काट का आव���ि 
�च� बनाइए ि�ा इसके �न�न���खि भाग� को नामां�कि क��जए : 

(I) टेपीटम 

(II) म�य परि 

(III) अ�ि��ी�सयम (एंडो�े�सयम) 

(IV) �घबुीजाण ुमाि ृको�शका 

(ii) टेपीटम का काय� ���खए । 

(iii) कारण स�हि �न�न���खि क� �या�या क��जए : 

(I) परागकण जीवा� म� के �प म� भ�ीभा��ि संर��ि होिे ह� ।  

(II) आजक� पराग टेब�ेट्स (गो��या�) �ोग� �ारा उपयोग क� जा रही ह� । 5 

  अथवा  

 (ख) (i) मानव के वषृण� म� शु�ाणजुनन कहा� (�कस संरचना म�) होिा ह ै ? श�ुाणजुनन के 

��म का श�ुाण ुबनने क� अव��ा िक के ��म का वण�न क��जए ।  3 

  (ii) श�ुाणओु ंके वषृण से मो�चि होने से �ेकर �ख�नीय वा�हनी िक के गमन प� (माग�) 

का �न�ा�रण क��जए ।   2 
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33. (a) (i) Draw a diagram of an enlarged view of transverse section 

(T.S.) of one microsporangium of an angiosperm and label the 

following parts :  

(I) Tapetum   

(II) Middle layers 

(III) Endothecium  

(IV) Microspore mother cell 

(ii) Write the function of Tapetum. 

(iii) Explain the following giving reasons :  

(I) Pollen grains are well-preserved as fossils.  

(II) Pollen tablets are in use by people these days. 5 

    OR 

(b) (i) Where does spermatogenesis occur in human testes ? Describe 

the process of spermatogenesis up to the formation of 

spermatozoa.  3 

 (ii) Trace the path of movement of spermatozoa from the testes  

upto the ejaculatory duct.  2 
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MARKING SCHEME 

Senior Secondary School Supplementary Examination, 2025 

BIOLOGY (Subject Code–044) 

[Paper Code: 57/S/1] 

                                                                                                          MAXIMUM MARKS:70 

          

Q.No.                          EXPECTED ANSWER / VALUE POINTS  

 

MARKS TOTAL 

MARKS 

 
SECTION – A 

  

1 (C) / Pneumonia pathogen infects alveoli of the lungs, whereas common cold 

affects nose and respiratory passage but not the lungs.  

1 1 

2 (C) / a – Hilum, b – Funicle, c – Embryo sac 1 1 

3 (D) / (i) and (iii)  1 1 

4 (B) / Sex-linked Dominant  1 1 

5 (B) / Ramapithecus → Australopithecines → Homo habilis → Homo 

erectus → Homo sapiens 

1 1 

6 (D) / Aa x aa 1 1 

7 (D) / Chilled Ethanol 1    1 

8 (A) / (i) and (iii) 1 1 

9 (D) / A Polypeptide of 31 amino acids will be formed. 1 1 

10 (D) / a– i, b – iii, c – iv, d – ii 1 1 

11 (B) / Annealing 1 1 

12 (B) / Enrichment of Vitamin A 1 1 

13 (A) / Both Assertion (A) and Reason (R) are true and Reason (R) is 

the correct explanation of Assertion (A). 

1 1 

14 (A) / Both Assertion (A) and Reason (R) are true and Reason (R) is 

the correct explanation of the Assertion (A). 

1 1 

15 (C) / Assertion (A) is true, but Reason (R) is false. 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 (a) To produce a zygote one megaspore mother cell will undergoes one meiotic 

division to produce one ovule as it shows megasporic development therefore 

100 meiotic divisions will take place to produce 100 zygotes, 

 

½ 
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One microspore mother cell undergoes one meiotic division to produce four 

pollen grain therefore 25 meiotic division will take place to produce 100 

zygotes or 100 pollen grains 

  Total meiotic division 100 + 25 = 125 

                                                   OR 

(b) Microspore mother cell = 35 

    So, no. of Pollen grains = 35 x 4 = 140 

   Megaspore mother cell = 35 

  So, no. of ovules = 35 (Monosporic development) 

 

 

½  

 

1 

 

 

1 

 

1 

 

 

 

 

 

 

 

 

 

  2 

18 (i) Endocarp (ii) Thalamus 

Functions- 

Endocarp - Protects seed 

Thalamus - Forms the edible part of the fruit 

½ + ½ 

 

½  

 ½ 

 

 

 

2 

19 (a) 

(i) Yes 

 

(ii) Since the blood group of husband and wife is B and A respectively, so their 

genotype can be IBi and IAi respectively 

 

Parents IBi , and IAi 

      

               ½Mark for blood group O baby 

 

    

                                           OR 

(b) 

(i) The molecule ‘X’ is repressor 

(ii) z gene codes for β-galactosidase 

(iii) In the absence of lactose or inducer                                     

 

 

½ 

 

 

 

½ + ½ 

 

 

 

 

 

 

 

½ 

 

 

 

 

½ 

½ 

1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 

20 (a)  DNA being negatively charged molecule (present at A end) gets attracted 

towards positive electrode or anode (B end)  

(b) Agarose gel, the DNA fragments separate according to their size 

through sieving effect provided by the agarose gel 

 
(c) The separated DNA fragments can be visualised by staining them with 

ethidium bromide under UV radiation 

 

½ 

 

½+½ 

 

 

½ 

 

 

 

 

 

 

2 
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21 (a) 

(i) 

 

 
 

 

Shape is inverted 

 

(ii) No, Pyramid of energy is always upright as some amount of energy is 

always lost (as heat) or decreases on moving from one trophic level to the next 

trophic level. 

 

                               OR 

(b) 

(i) Warm and moist environment favours the rate of decomposition 

 

(ii)  x- Mammals, y- Amphibians. 

 

 

 

 

½ 

 

 

 

½ 

 

½x2 

 

 

 

 

1 

 

½x2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 

 SECTION – C   

22 (a)  

• The contraceptive pills contain hormones like progestogen or 

combination of progestogen - estrogen 

• Pills bring about the inhibition of ovulation and implantation / they act 

by altering the quality of cervical mucus to prevent or retard the entry 

of sperms / they prevent pregnancy 

(b) These pills have to be taken regularly for 21 days starting within first five 

days of menstrual cycle and to be repeated after a  gap  of 7 days / Saheli pill is 

to be taken once a week 

 

 

1 

 

1 

 

1 

 

 

 

 

 

 

3 

23 On administration of first dose (L) of a vaccine the body response is of low 

intensity (X) as the immune system is coming in contact with weak antigens 

first time (Primary response), but on administration of second dose (M) with 

same antigen body response becomes intensified as secondary response (Y) 

-Because of formation of memory cells on first encounter with the antigen the 

secondary response is faster and stronger 

 

1+1 

 

 

 

1 

 

 

 

 

 

3 
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24 
•  

 

 

                                                  (Any two correct labelling) 

Award marks for continuous and discontinuous synthesis only when 

polarity is correct. 

• DNA dependent DNA polymerase, causes polymerization of 

deoxyribonucleotides 

Ligase, Joins fragments of short discontinuous strand during DNA 

replication                              (Any other enzyme with correct role) 

 

 

 

 

½+½ 

 

 

 

 

 

 

½+½ 

½+½ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

25 Features of cloning vectors – 

-Origin of Replication (Ori): 

This is the sequence of DNA from where replication starts /Any piece of 

foreign DNA linked to it is made to replicate within host cell / it also 

decides the copy number of the linked DNA. 

-Selectable marker: 

 helps in identifying and eliminating non-transformants and selectively 

permitting the growth of the transformants/ help in selection of 

recombinants 

-Cloning sites: 

The vector should have a few preferably single recognition 

site to link the foreign DNA/The ligation of alien DNA is carried out at a 

restriction site present in one of the two antibiotic resistance genes    

                          (Any other feature with correct explanation) 

 

 

½ 

 

½ 

 

 

½ 

 

½ 

 

 

½ 

 

½ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 3 

26. (a)  

• Cocaine has a potent stimulating action on CNS producing a sense 

of Euphoria and increased energy so sportsperson misuse it 

 

 

1 

        ½ 
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• It is obtained from Erythroxylum Coca  

• Cocaine interferes with the transport of the neuro-transmitter 

dopamine 

(b) Morphine, it slows down body functions / act as depressant 

 

        ½ 

 

   ½+ ½       

 

 

 

     3 

27 (a) Mediterranean orchid Ophrys uses ‘sexual deceit’ to get the pollination 

done by bees, the one of the petals of orchid resembles to female bees in size or 

colour or markings, the male bee visits to the petal as female bee (pseudo 

copulates) and get dusted from the pollens of flower, when the same bee 

‘pseudo copulates’ with another flower it transfers the pollen to another flower 

(b) (i) Parasitism 

     (ii)  Commensalism 

 

 

½x4 

 

 

 

½ 

½ 

 

 

 

 

 

 

3 

28. -The genes encoding the Bt toxin ( cry I Ac and cry II Ab ) have been  

  isolated from the bacterium Bacillus thuringiensis, incorporated into the             

cotton plants using vector (Agrobacterium tumefaciens) 

- The Bt gene code for the insecticidal crystal protein which exist  in 

inactive protoxin form that is ingested by the insect pest along with the 

plant parts, the inactive toxin is converted into active form by the 

alkaline pH of the insect gut, the toxin binds to the surface of the midgut 

epithelial cells, in these cells it creates pores that cause lysis and swelling 

of the epithelial cells and cause death of the insect 

 

 

½x2 

 

 

 

½x4 

 

 

 

 

 

 

 

 

 

 

 

 

3 

                                                SECTION – D    

29 (a) Failure of segregation of chromatids during cell division cycle results 

in gain or loss of chromosome(s) called aneuploidy 

 

(b)  

• Klinefelter syndrome  

• Symptoms – Overall masculine development however the feminine 

development (development of breast/ Gynaecomastia) is 

expressed, they are sterile, tall stature with feminised character                                               

                                                              (Any two symptoms) 

(c) (i) 

• Presence of additional copy of a chromosome 

• Chromosome no. 21  

 

1 

 

 

 

1 

 

½+½ 

 

 

 

 

½ 

½ 
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                                  OR 

(c)(ii)  

Symptoms – Short statured with small round head, 

furrowed tongue, partially open mouth, broad palm with characteristic 

crease, physical/psychomotor /mental development is retarded, flat back 

of head, broad flat face, many loops on finger tips, congenital heart 

disease, big and wrinkled tongue                           (Any two symptoms) 

 

 

 

 

½ x2 

 

 

 

 

 

 

 

 

4 

30 (a) 

 Graph represents that as the latitude increases from 00 N to 800N  the 

number of ant species decreases from 200 to 25 species / latitudinal 

gradient of biodiversity/ tropical regions have higher biodiversity than 

temperate regions 

(b) 

                          

 

Equation :- log S = log C + Z log A 

S = Species richness; Z = Slope of the line, C = Y – intercept 

(c)  (i)  

-Plant species number is highest at the low latitudes and decreases 

towards the poles  

- there is little biodiversity at poles though it increases in temperate areas 

but reaches the maximum in tropics  

- Number of plant species are 118–236/ 0.1 ha in tropical forest and 

decreases to 21-48 species / 0.1 ha in temperate forest and further very 

low 0.0-10 species / 0.1 ha in arctic regions                                                                   

                                                                                                (Any one) 

                                                  OR 

(c) (ii) Tropical latitudes remained undisturbed for many years, 

 

 

1 

 

 

 

 

 

 

1 

 

 

 

 

 

 

1 

 

 

 

 

 

 

   1 
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 Tropics are less seasonal , Constant environment, 

 More Solar energy, Higher productivity, greater biodiversity 

 (Any two reasons) 

 

½ + ½  

      

4 

                                                SECTION – E   

31 (a) (i)  

• Cancer /Malignant tumor 

• Causes – 

 X Rays, Gamma rays, UV Rays, carcinogens in Tobacco, oncogenic 

virus 

                                                                                           (Any three) 

•  

Biopsy, Radiography (X Rays), CT scan, MRI, PCR, Antibody against 

cancer specific antigen can also be used 

                                                                                    (Any two methods) 

(ii)  Symptoms – fever, chills, tip of nails may turn blue or grey 

                                                                                  (Any two symptoms) 

Precautions : 

Stay away from the patient, do not share the articles like glass or utensils 

of infected person with healthy one, try to cover the nose while sneezing 

so that air droplets should not spread to healthy individuals 

                                                                             (Any two precautions) 

                                                  

                                         OR 

(b) (i) X-Sludge tank 

           Y-Gas holder 

(ii)  

•  Methane, CO2 and H2. 

• Methanobacterium  

(iii) IARI /Indian Institute of Agricultural Research, 

     KVIC/ Khadi and Village Industries Commission 

 

 

½ 

 

½x3 

 

 

 

 

 

½+½ 

 

 

½+½ 

 

 

 

½+½ 

 

 

 

 

 

 

 

½+½ 

 

 

½x3 

 

½ 

 

1x2 
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32 
(a) (i)  

(I)After industrialisation tree trunk became dark due to 

deposition of soot and smoke, so in that background dark winged 

moths could survive better than white so population of 

dark winged moths increased. 

 

(II) directional natural selection 

 

(ii) Hugo deVries – Single step large mutation or saltation leads to 

speciation. 

 

Hugo deVries Darwin 

1. Single step large 

mutation causes 

evolution. 

2. Mutations are random 

and directionless. 

3. Evolution is sudden 

1. minor variations 

causes evolution. 

 

2. variations are small 

and directional. 

3. Evolution is gradual 

                                                                   (Any one difference) 

                                           OR 

(b)  

(i) (I) Sulphur is the component of protein and not of DNA so when they 

used radioactive sulphur(35S) it was incorporated into protein and no 

radioactivity was found in DNA, phosphorous is component of DNA and 

not of proteins so when they used radioactive phosphorous(32P) no 

radioactivity was found in protein it only incorporated in DNA, the 

bacteria infected with bacteriophage labelled with 35S did not show any 

radioactivity ,while bacteria infected with bacteriophage labelled with 32P 

showed radioactivity 

(II) They concluded that DNA is the genetic material not the protein 

 

 

 

 

 

 

 

1+1 

 

 

1 

 

 

1 

 

 

 

 

 

 

 

1 

 

 

 

 

 

 

 

 

 

 

½x4 

 

 

 

 

 

1 
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(ii) 

 

(  

 

 

 

 

 

    1 

 

 

 

1 

 

 

 

 

 

 

5 

 

33 
(a) 

(i) 

                  

(ii) It nourishes the developing pollen grains 

(iii) (I) Presence of sporopollenin in exine leads to preservation of pollen 

as fossil as it is most resistant organic material and can withstand   high 

temperature and strong acid and alkali 

(II) Pollen tablets are rich in nutrients 

                                                 OR 

(b) (i)  

• Spermatogenesis occur in seminiferous tubules of testes 

 

• Spermatogonia (at puberty)                   

                        ↓  mitosis 

            Primary Spermatocytes 

 

 

 

 

 

 

 

½x4 

 

 

 

 

 

 

 

1 

 

1 

 

1 

 

 

 

½ 
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                       ↓  1st Meiosis 

             Secondary Spermatocytes 

                      ↓    2nd Meiosis 

              Spermatids 

                    ↓    differentiation 

              Spermatozoa 

                                                                        

(ii) seminiferous tubule    →          rete testis (½ mark)      →       vas 

efferentia(½ mark) → epididymis (½ mark) → vas deferens (½ mark) → 

ejaculatory duct 

 

 

 

½x5 

 

 

 

 

 

 

 

 

½x4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5 
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