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¸üÖê»Ö ®ÖÓ.

Roll No. 

•Öß¾Ö ×¾Ö–ÖÖ®Ö (ÃÖî̈ üÖ×®ŸÖÛú)
BIOLOGY (Theory)

×®Ö¬ÖÖÔ×¸üŸÖ ÃÖ´ÖµÖ  :    3 ‘ÖÓ™êü ] [ †×¬ÖÛúŸÖ´Ö †ÓÛú  : 70

Time allowed : 3 hours ] [ Maximum Marks : 70 

ÃÖÖ´ÖÖ®µÖ ×®Ö¤ìü¿Ö    ::::
(i) ¯ÖÏ¿®Ö-¯Ö¡Ö ´Öë ¯ÖÖÑ“Ö ÜÖÞ›üÖë ´Öë 26 ¯ÖÏ¿®Ö ×¤ü‹ ÝÖ‹ Æïü … ÃÖ³Öß ¯ÖÏ¿®Ö †×®Ö¾ÖÖµÖÔ Æïü …
(ii) ÜÖÞ›ü – Ûú ´Öë ¯ÖÏ¿®Ö ÃÖÓÜµÖÖ 1 ÃÖê 5 †×ŸÖ »Ö‘Öã¢Ö¸ü ¯ÖÏ¿®Ö Æïü … ¯ÖÏŸµÖêÛú ¯ÖÏ¿®Ö ‹Ûú †ÓÛú ÛúÖ Æîü …
(iii) ÜÖÞ›ü – ÜÖ ´Öë ¯ÖÏ¿®Ö ÃÖÓÜµÖÖ 6 ÃÖê 10 »Ö‘Öã¢Ö¸ü ¯ÖÏ¿®Ö I ¯ÖÏÛúÖ¸ü Ûêú Æïü … ¯ÖÏŸµÖêÛú ¯ÖÏ¿®Ö ¤üÖê †ÓÛú ÛúÖ Æïü …
(iv) ÜÖÞ›ü – ÝÖ ´Öë ¯ÖÏ¿®Ö ÃÖÓÜµÖÖ 11 ÃÖê 22 »Ö‘Öã¢Ö¸ü ¯ÖÏ¿®Ö II ¯ÖÏÛúÖ¸ü Ûêú Æïü … ¯ÖÏŸµÖêÛú ¯ÖÏ¿®Ö ŸÖß®Ö †ÓÛú ÛúÖ Æïü …
(v) ÜÖÞ›ü – ‘Ö ´Öë ¯ÖÏ¿®Ö ÃÖÓÜµÖÖ 23 ´Öæ»µÖÖ¬ÖÖ×¸üŸÖ ¯ÖÏ¿®Ö “ÖÖ¸ü †ÓÛúÖë ÛúÖ Æïü …
(vi) ÜÖÞ›ü – ’û  ´Öë ¯ÖÏ¿®Ö ÃÖÓÜµÖÖ 24 ÃÖê 26 ¤üß‘ÖÔ ˆ¢Ö¸ü ¯ÖÏ¿®Ö Æïü, ¯ÖÏŸµÖêÛú ¯ÖÏ¿®Ö ¯ÖÖÑ“Ö †ÓÛú ÛúÖ Æîü …
(vii) ¯ÖÏ¿®Ö-¯Ö¡Ö ´Öë ÛúÖê‡Ô ÃÖ´ÖÝÖÏ ¯Ö¸ü ×¾ÖÛú»¯Ö ®ÖÆüà Æîü, ×±ú¸ü ³Öß ¤üÖê †ÓÛú Ûêú ‹Ûú ¯ÖÏ¿®Ö, ŸÖß®Ö †ÓÛú Ûêú ‹Ûú ¯ÖÏ¿®Ö †Öî̧ ü

¯ÖÖÑ“Ö †ÓÛúÖë Ûêú ŸÖß®Ö ¯ÖÏ¿®ÖÖë Ûêú ³ÖßŸÖ¸üß ×¾ÖÛú»¯Ö ×¤ü‹ ÝÖ‹ Æïü … ¯ÖÏŸµÖêÛú ¯Ö¸üßõÖÖ£Öá ÛúÖê ‹êÃÖê ¯ÖÏ¿®ÖÖë Ûêú ¤üÖê ×¾ÖÛú»¯ÖÖë ´Öë
ÃÖê ‹Ûú ¯ÖÏ¿®Ö Æü»Ö Ûú¸ü®ÖÖ Æîü …

 Series : SSO/1 57/1/3

• Ûéú¯ÖµÖÖ •ÖÖÑ“Ö Ûú¸ü »Öë ×Ûú ‡ÃÖ ¯ÖÏ¿®Ö-¯Ö¡Ö ´Öë ´Öã×¦üŸÖ ¯ÖéÂšü 8 Æïü …

• ¯ÖÏ¿®Ö-¯Ö¡Ö ´Öë ¤üÖ×Æü®Öê ÆüÖ£Ö Ûúß †Öȩ̂ ü ×¤ü‹ ÝÖ‹ ÛúÖê›ü ®Ö´²Ö¸ü ÛúÖê ”ûÖ¡Ö ˆ¢Ö¸ü-¯Öã×ÃŸÖÛúÖ Ûêú ´ÖãÜÖ-¯ÖéÂšü ¯Ö¸ü ×»ÖÜÖë …

• Ûéú¯ÖµÖÖ •ÖÖÑ“Ö Ûú¸ü »Öë ×Ûú ‡ÃÖ ¯ÖÏ¿®Ö-¯Ö¡Ö ´Öë 26 ¯ÖÏ¿®Ö Æïü …

• Ûéú¯ÖµÖÖ ¯ÖÏ¿®Ö ÛúÖ ˆ¢Ö¸ü ×»ÖÜÖ®ÖÖ ¿Öãºþ Ûú¸ü®Öê ÃÖê ¯ÖÆü»Öê, ¯ÖÏ¿®Ö ÛúÖ ÛÎú´ÖÖÓÛú †¾Ö¿µÖ ×»ÖÜÖë …

• ‡ÃÖ ¯ÖÏ¿®Ö-¯Ö¡Ö ÛúÖê ¯ÖœÌü®Öê Ûêú ×»Ö‹ 15 ×´Ö®Ö™ü ÛúÖ ÃÖ´ÖµÖ ×¤üµÖÖ ÝÖµÖÖ Æîü … ¯ÖÏ¿®Ö-¯Ö¡Ö ÛúÖ ×¾ÖŸÖ¸üÞÖ ¯Öæ¾ÖÖÔÆËü®Ö ´Öë 10.15 ²Ö•Öê
×ÛúµÖÖ •ÖÖµÖêÝÖÖ … 10.15 ²Ö•Öê ÃÖê 10.30 ²Ö•Öê ŸÖÛú ”ûÖ¡Ö Ûêú¾Ö»Ö ¯ÖÏ¿®Ö-¯Ö¡Ö ÛúÖê ¯ÖœÌëüÝÖê †Öî̧ ü ‡ÃÖ †¾Ö×¬Ö Ûêú ¤üÖî̧ üÖ®Ö ¾Öê
ˆ¢Ö¸ü-¯Öã×ÃŸÖÛúÖ ¯Ö¸ü ÛúÖê‡Ô ˆ¢Ö¸ü ®ÖÆüà ×»ÖÜÖëÝÖê …

• Please check that this question paper contains 8 printed pages.

• Code number given on the right hand side of the question paper should be written on the

title page of the answer-book by the candidate.

• Please check that this question paper contains 26 questions.

• Please write down the Serial Number of the question before attempting it.

• 15 minutes 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 students will read the

question paper only and will not write any answer on the answer-book during this period.

ÛúÖê›ü ®ÖÓ. 
Code No. 

����
¯Ö¸üßõÖÖ£Öá ÛúÖê›ü ÛúÖê ˆ¢Ö¸ü-¯Öã×ÃŸÖÛúÖ Ûêú ´ÖãÜÖ-¯ÖéÂšü 
¯Ö¸ü †¾Ö¿µÖ ×»ÖÜÖë … 
Candidates must write the Code on 

the title page of the answer-book.
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General Instructions :   

 (i) There are a total of 26 questions and five sections in the question paper.                     

All questions are compulsory. 

 (ii) Section A contains question number 1 to 5, Very Short Answer type questions of 

one mark each. 

 (iii) Section B contains question number 6 to 10, Short Answer type I questions of two 

marks each. 

 (iv) Section C contains question number 11 to 22, Short Answer type II questions of 

three marks each. 

 (v) Section D contains question number 23, Value Based Question of four marks. 

 (vi) Section E contains question number 24 to 26, Long Answer type questions of five 

marks each. 

 (vii) There is no overall choice in the question paper, however, an internal choice is 

provided in one question of two marks, one question of three marks and all three 

questions of five marks. An examinee is to attempt any one of the questions out of 

the two given in the question paper with the same question number.  

      
ÜÖÞ›ü – Ûú 

SECTION – A 
 

1. Ûêú®¦üÛú ´Öë ÛÎúÖế Öî×™ü®Ö Ûêú †®Öã»ÖêÜÖ®Ö ºþ¯Ö ÃÖê ÃÖ×ÛÎúµÖ õÖê¡Ö ÛúÖ ®ÖÖ´Ö ²ÖŸÖÖ‡‹ …  1 
 Name the transcriptionally active region of chromatin in a nucleus.  
 

2. •Öß¾Ö¬ÖÖ×¸üµÖÖë ´Öë ¯ÖÖ‹ •ÖÖ®Öê ¾ÖÖ»Öß ×¾Ö×¾Ö¬ÖŸÖÖ†Öë †Öî̧ ü ¾ÖÓ¿ÖÖÝÖ×ŸÖ Ûêú ¯ÖÏ×ŸÖ´ÖÖ®ÖÖë Ûêú †¬µÖµÖ®Ö ´Öë ×¤ü»Ö“ÖÃ¯Öß ¸üÜÖ®Öê ¾ÖÖ»ÖÖ ‹Ûú 
†Ö®Öã¾ÖÓ×¿ÖÛúß×¾Ö¤Ëü †¯Ö®Öê ¯ÖÏµÖÖêÝÖÖë Ûêú ×»Ö‹ ‹êÃÖê •Öß¾ÖÖë ÛúÖê ¾Ö¸üßµÖŸÖÖ ¤êüŸÖÖ Æîü ×•Ö®ÖÛúÖ •Öß¾Ö®Ö-“ÖÛÎú †¯ÖêõÖÖÛéúŸÖ Ûú´Ö †¾Ö×¬Ö 
´Öë ¯Öæ̧ üÖ ÆüÖê •ÖÖŸÖÖ Æîü … ÛúÖ¸üÞÖ ²ÖŸÖÖ‡‹ …  1 

 A geneticist interested in studying variations and patterns of inheritance in living beings 

prefers to choose organisms for experiments with shorter life cycle. Provide a reason. 

 

3. •Öî¾Ö (ÃÖÓ̄ Ö¤üÖ) “ÖÖȩ̂ üß (²ÖÖµÖÖê̄ ÖÖ‡ ȩ̂üÃÖß) ŒµÖÖ Æîü ? 1 
 What is Biopiracy ? 
 

4. ‡ÓÝ»Öï›ü ´Öë †ÖîªÖê×ÝÖÛúßÛú¸üÞÖ ÛúÖ»Ö Ûêú ¤üÖî̧ üÖ®Ö ¾ÖéõÖÖë Ûêú ŸÖ®Öê ¯Ö¸ü ¯ÖÖ‹ »ÖÖ‡Ûêú®ÖÖë Ûúß Ûú´Öß ÆüÖê®Öê Ûêú ±ú»ÖÃ¾Öºþ¯Ö ÝÖÆü ȩ̂ü Ó̧üÝÖ 
Ûêú ¿Ö»Ö³ÖÖë Ûúß ÃÖ´Ö×Â™ü ´Öë ¾Öé×¨ü ÆüÖê •ÖÖ®Öê ÛúÖ ÛúÖ¸üÞÖ ²ÖŸÖÖ‡‹ …  1 

 State a reason for the increased population of dark coloured moths coinciding with the 

loss of lichens (on tree barks) during industrialization period in England. 
 

5. X-¸êü †Ö×¤ü ÛúÖ ¯ÖÏµÖÖêÝÖ Ûú¸üŸÖê Æãü‹ ×²Ö®ÖÖ ÃÖÖê“Öê-×¾Ö“ÖÖ¸êü Ûúß •ÖÖ®Öê ¾ÖÖ»Öß ®Öî¤üÖ×®ÖÛú ¯Ö¨ü×ŸÖµÖÖë ÃÖê ²Ö“Ö®ÖÖ “ÖÖ×Æü‹ … ÛúÖê‡Ô ‹Ûú 
ÛúÖ¸üÞÖ ²ÖŸÖÖ‡‹ …   1 

 Indiscrimate diagnostic practices using X-rays etc., should be avoided. Give one reason. 
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ÜÖÞ›ü – ÜÖ 
SECTION – B 

 

6. ‘ZZ’ †Öî̧ ü ‘XY’ ¯ÖÏÛúÖ¸ü Ûúß Ø»ÖÝÖ-×®Ö¬ÖÖÔ̧ üÞÖ ¯ÖÏ×ÛÎúµÖÖ†Öë ´Öë †ÓŸÖ¸ü ²ÖŸÖÖ‡‹ …   2 

 Differentiate between ‘ZZ’ and ‘XY’ type of sex-determination mechanisms. 
 

7. ‹Ûú ²ÖÓ¬µÖ ¤Óü¯Ö×ŸÖ ÛúÖê “™êüÃ™ü ™ËüµÖæ²Ö ²Öê²Öß” ÛúÖµÖÔÛÎú´Ö †¯Ö®ÖÖ®Öê Ûúß ÃÖ»ÖÖÆü ¤üß ÝÖµÖß Æîü … ‡ÃÖ ¯ÖÏÛúÖ¸ü Ûúß ŸÖÛú®ÖßÛúÖë ´Öë 

¯ÖÏµÖãŒŸÖ ¤üÖê ¯ÖḮ ÖãÜÖ ×ÛÎúµÖÖ×¾Ö×¬ÖµÖÖë ÛúÖ ¾ÖÞÖÔ®Ö Ûúß×•Ö‹ …   2 

 An infertile couple is advised to adopt test-tube baby programme. Describe two 

principle procedures adopted for such technologies. 
 

8. †®ÖêÛú †»Ö¾ÖÞÖ •Ö»ÖßµÖ •ÖÓŸÖã ÃÖ´Öã¦üß ¾ÖÖŸÖÖ¾Ö¸üÞÖ ´Öë •Öß×¾ÖŸÖ ®ÖÆüà ¸üÆü ¯ÖÖŸÖê … ¾µÖÖÜµÖÖ Ûúß×•Ö‹ …  2 

                       †£Ö¾ÖÖ  

 ˆŸ¯ÖÖ¤üÛúŸÖÖ, ÃÖÛú»Ö ˆŸ¯ÖÖ¤üÛúŸÖÖ, ¿Öã̈ ü ¯ÖÏÖ£Ö×´ÖÛú ˆŸ¯ÖÖ¤üÛúŸÖÖ †Öî̧ ü ×«üŸÖßµÖÛú ˆŸ¯ÖÖ¤üÛúŸÖÖ ´Öë ¯Ö¸üÃ¯Ö¸ü ŒµÖÖ ÃÖÓ²ÖÓ¬Ö Æîü ? 

 Many fresh water animals can not survive in marine environment. Explain. 

                             OR 

 How are productivity, gross productivity, net primary productivity and secondary 

productivity interrelated ? 

 

9. •Öî¾Ö-¯Öã×Â™üÛú¸üÞÖ (²ÖÖµÖÖê±úÖòÙ™ü×±úÛêú¿Ö®Ö) ¯ÖÏ×ÛÎúµÖÖ «üÖ¸üÖ ´ÖÖ®Ö¾Ö •Ö®ÖÃÖÓÜµÖÖ Ûêú Ã¾ÖÖÃ£µÖ-ÃÖÓ²ÖÓ¬Öß »ÖÖ³ÖÖë Ûêú ×»Ö‹ ×¾Ö×³Ö®®Ö 

±úÃÖ»ÖÖë Ûúß ¯ÖÖêÂÖÞÖ-ÝÖãÞÖ¾Ö¢ÖÖ ÛúÖê ²ÖêÆüŸÖ¸ü ²Ö®ÖÖ®Öê Ûêú ×»Ö‹ ×Ûú®Æüà “ÖÖ¸ü ˆ§êü¿µÖÖë Ûúß “Ö“ÖÖÔ Ûúß×•Ö‹ …  2 

 Enumerate four objectives for improving the nutritional quality of different crops for the 

health benefits of the human population by the process of “Biofortification”. 
 

10. ×®Ö´®Ö×»Ö×ÜÖŸÖ ÃÖæõ´Ö•Öß×¾ÖµÖÖë ´Öë ÃÖê ¯ÖÏŸµÖêÛú Ûúß ÃÖÆüÖµÖŸÖÖ ÃÖê ´ÖÖ®Ö¾Ö-Ûú»µÖÖÞÖ Ûêú ×»Ö‹ ¯ÖÏÖ¯ŸÖ ‹Ûú-‹Ûú ˆŸ¯ÖÖ¤ü Ûúß “Ö“ÖÖÔ 

Ûúß×•Ö‹ : 

 (a) LAB 

 (b) ÃÖîÛîú¸üÖế ÖÖ‡ÃÖß•ÖÌ ÃÖȩ̂ êü×¾Ö×ÃÖ†Ö‡Ô 

 (c) ¯ÖÏÖê×¯Ö†Öê×®Ö²ÖîŒ™üß×¸üµÖ´Ö ¿Ö´ÖÖÔ×®Ö†Ö‡Ô 

 (d)  ‹êÃ¯ÖÙ•Ö»ÖÃÖ ®ÖÖ‡ÝÖ¸ü 2 

 Mention a product of human welfare obtained with the help of each one of the 

following microbes : 

 (a) LAB 

 (b) Saccharomyces cerevisiae  

 (c) Propionibacterium sharmanii 

 (d) Aspergillus niger 
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ÜÖÞ›ü – ÝÖ 
SECTION – C 

 

11. ´ÖÖ®Ö¾Ö ´Öë ¯ÖÏÃÖ¾Ö ¯ÖÏ×ÛÎúµÖÖ ÛúÖ ¾ÖÞÖÔ®Ö Ûúß×•Ö‹ …  3 

 Describe the process of Parturition in humans. 

 

12. ‹Ûú ‹ë×•Ö†ÖêÃ¯Ö´Öá ¯ÖÖî¬Öê ´Öë ¤üÖêÆü¸êü ×®ÖÂÖê“Ö®Ö Ûêú ²ÖÖ¤ü ‹Ó›üÖêÃ¯Ö´ÖÔ (³ÖÏæÞÖ¯ÖÖêÂÖ) Ûêú ¯Ö×¸ü¾Ö¬ÖÔ®Ö ÛúÖ ¾ÖÞÖÔ®Ö Ûúß×•Ö‹ … ³ÖÏæÞÖ¯ÖÖêÂÖ ÛúÖ 

¯Ö×¸ü¾Ö¬ÖÔ®Ö µÖãÝ´Ö•Ö Ûêú ¯Ö×¸ü¾Ö¬ÖÔ®Ö ÃÖê ¯ÖÆü»Öê ŒµÖÖë ÆüÖêŸÖÖ Æîü ?  3 

 Describe the development of endosperm after double fertilization in an angiosperm. 

Why does endosperm development preceeds that of zygote ? 

 

13. ÝÖî»ÖÖ¯ÖîÝÖÖêÃÖ «üß¯Ö ¯Ö¸ü ”ûÖê™êü †ÖÛúÖ¸ü Ûêú ÛúÖ»Öê ¯Ö×õÖµÖÖë Ûúß ×¾Ö×¾Ö¬Ö ×ÛúÃ´ÖÖë ÛúÖê ¤êüÜÖ®Öê ¯Ö¸ü “ÖÖ»ÃÖÔ ›üÖÙ¾Ö®Ö «üÖ¸üÖ Ûúß ÝÖµÖß 

¾µÖÖÜµÖÖ ÛúÖê ÃÖ´Ö—ÖÖÛú¸ü ²ÖŸÖÖ‡‹ …  3 

 Explain the interpretation of Charles Darwin when he observed a variety of smallblack 

birds on Galapagos Islands.  

 

14. ‹Ûú †¬µÖÖ¯ÖÛú †¯Ö®Öê ×¾ÖªÖÙ£ÖµÖÖë ÃÖê ˆ®ÖÛêú ÃÛæú»Ö ´Öë ˆÝÖ ¸üÆêü ²ÖïÝÖ®Öß ¸ÓüÝÖ Ûêú ¯ÖãÂ¯ÖÖë ¾ÖÖ»Öê ´Ö™ü¸ü Ûêú ¯ÖÖî¬ÖÖë ÛúÖ •Öß®Ö¯ÖÏºþ¯Ö  
–ÖÖŸÖ Ûú¸ü®Öê ÛúÖê ÛúÆüŸÖê Æïü … ˆÃÖ ÃÖÓÛú¸üÞÖ ÛúÖ ®ÖÖ´Ö ²ÖŸÖÖ‡‹ ŸÖ£ÖÖ ˆÃÖÛúß ¾µÖÖÜµÖÖ ³Öß Ûúß×•Ö‹ ×•ÖÃÖÛêú «üÖ¸üÖ µÖÆü ÃÖÓ³Ö¾Ö 

×ÛúµÖÖ •ÖÖ ÃÖÛêú …   3 

 A teacher wants his/her students to find the genotype of pea plants bearing purple 

coloured flowers in their school garden. Name and explain the cross that will make it 

possible.  

 

15. (a) DNA Ûêú ‹Ûú ÜÖÓ›ü ´Öë Ûãú»Ö 2,000 ®µÖæ×Œ»ÖµÖÖê™üÖ‡›ü Æïü, ×•Ö®Ö´Öë ÃÖê 520 ¯Ö¸ü ‹ê›ü×®Ö®Ö »ÖÝÖê Æïü … DNA Ûêú 

‡ÃÖ ÜÖÓ›ü ´Öë ×ÛúŸÖ®Öê ¯µÖæ̧ üß®Ö ²ÖêÃÖ ×¾Öª´ÖÖ®Ö Æïü ? 3 

 (b) †¯Ö®Öê ˆ¢Ö¸ü Ûúß ¯Öã×Â™ü Ûêú ×»Ö‹ DNA-ÜÖÓ›ü Ûêú ‡ÃÖ ³ÖÖÝÖ ÛúÖ ‹Ûú †Ö¸êüÜÖß ×“Ö¡Ö ²Ö®ÖÖ‡‹ …  

 (a) A DNA segment has a total of 2,000 nucleotides, out of which 520 are adenine 

containing nucleotides. How many purine bases this DNA segment possesses ? 

 (b) Draw a diagrammatic sketch of a portion of DNA segment to support your 

answer. 

 

16. †ÖîÂÖ×¬Ö×¾Ö–ÖÖ®Ö Ûêú õÖê¡Ö ´Öë ¯Öã®ÖµÖÖìÝÖ•Ö DNA-¯ÖÏÖîªÖê×ÝÖÛúß ÛúÖ ²ÖÆãüŸÖ ´ÖÆü¢¾Ö Æîü … ‹Ûú ¯ÖÏ¾ÖÖÆü “ÖÖ™Ôü Ûúß ÃÖÆüÖµÖŸÖÖ ÃÖê ²ÖŸÖÖ‡‹ 

×Ûú µÖÆü ¯ÖÏÖîªÖê×ÝÖÛúß †Ö®Öã¾ÖÓ×¿ÖÛúŸÖ: ×®ÖÙ´ÖŸÖ ´ÖÖ®Ö¾Ö ‡ÓÃÖã×»Ö®Ö Ûêú ×®Ö´ÖÖÔÞÖ ´Öë ×ÛúÃÖ ¯ÖÏÛúÖ¸ü ¯ÖÏµÖãŒŸÖ Ûúß •ÖÖŸÖß Æîü … 3 

 Recombinant DNA-technology is of great importance in the field of medicine. With the 

help of a flow chart, show how this technology has been used in preparing genetically 

engineered human insulins. 
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17. ¤Óü›ü ×¾Ö»ÖÖê›üÛú ÆüÖî•Ö ²ÖÖµÖÖê×¸ü‹Œ™ü¸ü (Ã¯ÖÖ•ÖÔ›ü-×Ã™ü›Ôü-™ïüÛú ²ÖÖµÖÖê×¸üŒ™ü ü̧) ÛúÖ ‹Ûú ®ÖÖ´ÖÖÓ×ÛúŸÖ †Ö ȩ̂üÜÖ ²Ö®ÖÖ‡‹ … ‡ÃÖÛúÖ 

†®Öã̄ ÖÏµÖÖêÝÖ ³Öß ²ÖŸÖÖ‡‹ …  3 

 Draw a labelled sketch of sparged-stirred-tank bioreactor. Write its application. 

 

18. ¤üÖê ȩ̂ü»ÖÝÖÖ×›ÌüµÖÖë ´Öë ×³Ö›ÌÓüŸÖ ÆüÖê®Öê Ûêú ÛúÖ¸üÞÖ ²Ö›Ìüß ÃÖÓÜµÖÖ ´Öë µÖÖ×¡ÖµÖÖë Ûúß ´ÖéŸµÖã ÆüÖê ÝÖµÖß … ‡®Ö´Öë ÃÖê †×¬ÖÛúÖÓ¿Ö µÖÖ×¡ÖµÖÖë Ûúß 

¯ÖÆü“ÖÖ®Ö ³Öß ÃÖÓ³Ö¾Ö ®ÖÆüà £Öß … †×¬ÖÛúÖ¸üßÝÖÞÖ ´ÖéŸÖ ¾µÖ×ŒŸÖµÖÖë ÛúÖê ˆ®ÖÛêú ¯Ö×¸ü•Ö®ÖÖë ÛúÖê ÃÖÖï̄ Ö®ÖÖ “ÖÖÆüŸÖê Æïü … ‡ÃÖÛêú ×»Ö‹ 

‹Ûú †Ö¬Öã×®ÖÛú ¾Öî–ÖÖ×®ÖÛú ×¾Ö×¬Ö ÛúÖ ®ÖÖ´Ö ²ÖŸÖÖ‡‹ †Öî̧ ü ˆÃÖ ×ÛÎúµÖÖ×¾Ö×¬Ö ÛúÖê ³Öß ×»Ö×ÜÖ‹ ×•ÖÃÖÃÖê ×¸ü¿ŸÖê¤üÖ¸üÖë Ûúß ¯ÖÆü“ÖÖ®Ö 

´Öë ÃÖÆüÖµÖŸÖÖ ×´Ö»Ö ÃÖÛêú …  3 

 Following the collision of two trains a large number of passengers are killed. A majority 

of them are beyond recognition. Authorities want to hand over the dead to their 

relatives. Name a modern scientific method and write the procedure that would help in 

the identification of kinship.  

 

19. ×¾ÖªÖÙ£ÖµÖÖë Ûúß ‹Ûú ™üß´Ö †ÓŸÖ¸üÃÛæú»Öß ÜÖê»Ö-¯ÖÏ×ŸÖµÖÖê×ÝÖŸÖÖ ´Öë ³ÖÖÝÖ »Öê®Öê Ûúß ŸÖîµÖÖ¸üß Ûú¸ü ¸üÆüß Æîü … ‹Ûú †³µÖÖÃÖ-ÃÖ¡Ö Ûêú 

¤üÖî̧ üÖ®Ö †Ö¯ÖÛúÖê Ûãú”û ‹êÃÖß ¿Öß×¿ÖµÖÖÑ ×´Ö»ÖŸÖß Æïü ×•Ö®Ö ¯Ö¸ü Ûãú”êûÛú Ûîú®ÖÖ×²Ö®ÖÖò‡›ü ¸üÃÖÖµÖ®ÖÖë Ûêú »Öê²Ö»Ö »ÖÝÖê Æïü …  

 (a) ŒµÖÖ †Ö¯Ö ‡ÃÖ ²ÖÖŸÖ Ûúß ×¸ǖ ÖÖê™Ôü †×¬ÖÛúÖ×¸üµÖÖë ÃÖê Ûú¸ëüÝÖê ? ŒµÖÖë ? 1 

 (b) ˆÃÖ ¯ÖÖî¬Öê ÛúÖ ®ÖÖ´Ö ²ÖŸÖÖ‡‹ ×•ÖÃÖÃÖê ‡ÃÖ ¯ÖÏÛúÖ¸ü Ûêú ¸üÃÖÖµÖ®Ö ¯ÖÏÖ¯ŸÖ ×Ûú‹ •ÖÖŸÖê Æïü …  1 

 (c) ´ÖÖ®Ö¾Ö ¿Ö¸üß¸ü ¯Ö¸ü ‡®Ö ¸üÃÖÖµÖ®ÖÖë Ûêú ¯ÖÏ³ÖÖ¾ÖÖë Ûêú ²ÖÖ¸êü ´Öë ×»Ö×ÜÖ‹ …  1 

 A team of students are preparing to participate in the interschool sports meet. During a 

practice session you find some vials with labels of certain cannabionoids. 

 (a) Will you report to the authorities ? Why ? 

 (b) Name a plant from which such chemicals are obtained. 

 (c) Write the effect of these chemicals on human body. 

 

20. ´ÖÖ®Ö¾Ö •ÖÖ×ŸÖ Ûêú †×¾Ö¾ÖêÛúß ¯ÖÏµÖÖêÝÖ ÃÖê ¾Ö®µÖ Ã£Ö»ÖÖë Ûêú †³ÖÖ¾Ö Ûêú ÛúÖ¸üÞÖ †®ÖêÛú ¯ÖÖ¤ǖ Ö ‹¾ÖÓ •ÖÓŸÖã Ã¯Öß¿Öß•ÖÌë ×¾Ö»Öã̄ ŸÖ ÆüÖê®Öê 

Ûúß ÛúÝÖÖ¸ü ¯Ö¸ü Æïü … •Öß¾Ö×¾Ö–ÖÖ®Ö Ûêú ‹Ûú ×¾ÖªÖ£Öá ÆüÖê®Öê Ûêú ®ÖÖŸÖê ˆÃÖ ×¾Ö×¬Ö ÛúÖ ÃÖã—ÖÖ¾Ö ¤üß×•Ö‹ •ÖÖê ‹êÃÖß ÃÖÓÛú™üÝÖÏÃŸÖ 

Ã¯Öß¿Öß•ÖÖë ÛúÖê ×¾Ö»Öã̄ ŸÖ ÆüÖê®Öê ÃÖê ¸üÖêÛú®Öê ´Öë ˆ¯ÖµÖÖêÝÖß ÆüÖê …  3 

†£Ö¾ÖÖ 

 “²ÖÖµÖÖê»ÖÖê×•ÖÛú»Ö †ÖòŒÃÖß•Ö®Ö ×›ü´ÖÖÓ›ü (B.O.D.) ÛúÖê ´ÖÖ¯ÖÛú¸ü •Ö»Ö-×®ÖÛúÖµÖ Ûúß ÝÖãÞÖ¾Ö¢ÖÖ Ûêú †ÖÛú»Ö®Ö ´Öë ´Ö¤ü¤ü ×´Ö»Ö 

ÃÖÛúŸÖß Æîü …” ¾µÖÖÜµÖÖ Ûúß×•Ö‹ …   
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 Many plant and animal species are on the verge of their extinction because of loss of 

forest land by indiscriminate use by the humans. As a biology student what method 

would you suggest along with its advantages that can protect such threatened species 

from getting extinct ? 

OR 

 “Determination of Biological Oxygen Demand (BOD) can help in suggesting the 

quality of a water body.” Explain. 

 

21. ¯Ö¿Öã†Öë Ûêú †ÓŸÖ:¯ÖÏ•Ö®Ö®Ö ´Öë ×®Ö×ÆüŸÖ ×¾Ö×³Ö®®Ö “Ö¸üÞÖÖë Ûúß ÃÖæ“Öß ŸÖîµÖÖ¸ü Ûúß×•Ö‹ … ‡ÃÖ ¾µÖ¾ÖÆüÖ¸ü Ûúß ¤üÖê ÆüÖ×®ÖµÖÖÑ ÃÖã—ÖÖ‡‹ … 3 

 Enlist the steps involved in inbreeding of cattle. Suggest two disadvantages of this 

practice. 

 

22. ×¾Ö×³Ö®®Ö ÛúÖ¸üÞÖÖë ÃÖê †Ö•ÖÛú»Ö ÛúÖ²ÖÔ×®ÖÛú ÜÖêŸÖß ÛúÖ ²ÖÆãüŸÖ “Ö»Ö®Ö Æîü … ×®Ö´®Ö×»Ö×ÜÖŸÖ ´Öë ÃÖê ŸÖß®Ö ÃÖæõ´Ö•Öß¾ÖÖë ÛúÖê ”ûÖÓ×™üµÖê •ÖÖê 

‡ÃÖ ¯ÖÏÛúÖ¸ü Ûúß ÜÖêŸÖß Ûêú ×»Ö‹ ˆ¯ÖµÖãŒŸÖ Æîü … “Öã®Öê ÝÖ‹ ÃÖæõ´Ö•Öß¾ÖÖë ´Öë ÃÖê ¯ÖÏŸµÖêÛú ÛúÖ ‹Ûú-‹Ûú †®Öã̄ ÖÏµÖÖêÝÖ ³Öß ²ÖŸÖÖ‡‹ …  

 ´ÖÖ‡ÛúÖȩ̂ üÖ‡•ÖÌÖ, ´ÖÖê®ÖîÃÖÛúÃÖ, ‹ê®ÖÖ²Öß®ÖÖ, ¸üÖ‡•ÖÌÖê×²ÖµÖ´Ö, ´Öß£Öî®ÖÖê²ÖîŒ™üß×¸üµÖ´Ö, ™ÒüÖ‡ÛúÖê›ü´ÖÖÔ …  3 

 Choose any three microbes, from the following which are suited for organic farming 

which is in great demand these days for various reasons. Mention one application of 

each one chosen.  

 Mycorrhiza; Monascus; Anabaena; Rhizobium; Methanobacterium; Trichoderma. 

 
ÜÖÞ›ü – ‘Ö 

SECTION – D 

23. †ŒŸÖæ²Ö¸ü 2, ÃÖ®ÖË 2014 ÃÖê Æü´ÖÖ ȩ̂ü ¤êü¿Ö ´Öë “Ã¾Ö“”û ³ÖÖ¸üŸÖ †×³ÖµÖÖ®Ö” †Ö¸Óü³Ö ×ÛúµÖÖ ÝÖµÖÖ Æîü …  4 

 (a) ‡ÃÖ †×³ÖµÖÖ®Ö ÛúÖ †Öî×“ÖŸµÖ ²ÖŸÖÖŸÖê Æãü‹ ˆÃÖ ¯Ö¸ü †¯Ö®Öê ×¾Ö“ÖÖ¸ü Ã¯ÖÂ™ü Ûúß×•Ö‹ …  

 (b) ‹Ûú •Öß¾Ö¾Öî–ÖÖ×®ÖÛú ÆüÖê®Öê Ûêú ®ÖÖŸÖê ˆ®Ö ¤üÖê ÃÖ´ÖÃµÖÖ†Öë Ûêú ®ÖÖ´Ö ²ÖŸÖÖ‡‹ ×•Ö®ÖÛúÖ †Ö¯Ö †¯Ö®Öß ÛúÖò»ÖÖê®Öß ´Öë ‡ÃÖ 
ÛúÖµÖÔÛÎú´Ö ÛúÖê »ÖÖÝÖæ Ûú¸ü®Öê ´Öë ÃÖÖ´Ö®ÖÖ Ûú¸ü ÃÖÛúŸÖê Æïü …  

 (c) ‡®Ö ÃÖ´ÖÃµÖÖ†Öë ¯Ö¸ü ×¾Ö•ÖµÖ ¯ÖÏÖ¯ŸÖ Ûú¸ü®Öê Ûêú ×»Ö‹ ¤üÖê ¯ÖÏ×ŸÖÛúÖ¸üß ×¾Ö×¬ÖµÖÖë ÛúÖ ÃÖã—ÖÖ¾Ö ¤üß×•Ö‹ …  

 Since October 02, 2014 “Swachh Bharat Abhiyan” has been launched in our country. 

 (a) Write your views on this initiative giving justification. 

 (b) As a biologist name two problems that you may face while implementing the 

programme in your locality. 

 (c) Suggest two remedial methods to overcome these problems. 
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ÜÖÞ›ü – ’û 
SECTION – E 

 

24. ´ÖÖ®Ö¾Ö •Ö®ÖÃÖÓÜµÖÖ ´Öë ¹ý×¬Ö¸ü Ûêú ¾ÖÝÖáÛú¸üÞÖ Ûêú †Ö®Öã¾ÖÓ×¿ÖÛú †Ö¬ÖÖ¸ü Ûúß ¾µÖÖÜµÖÖ Ûúß×•Ö‹ …  5 

                        †£Ö¾ÖÖ 

 Æü¿Öì †Öî̧ ü “ÖêÃÖ ®Öê ×ÛúÃÖ ¯ÖÏÛúÖ¸ü Ã¯ÖÂ™ü ×ÛúµÖÖ ×Ûú DNA ¾ÖÖµÖ¸üÃÖ ÃÖê ²ÖîŒ™üß×¸üµÖÖ ´Öë ¯ÖÏ¾Öê¿Ö Ûú¸ü •ÖÖŸÖÖ Æîü ? 

 Explain the genetic basis of blood grouping in human population. 

                      OR 

 How did Hershey and Chase established that DNA is transferred from virus to bacteria ? 

 

 

25. “´ÖÖ®Ö¾Ö •Ö®ÖÃÖÓÜµÖÖ Ûêú †ÖµÖã-×¯Ö¸îü×´Ö›üÖë Ûêú ×¾Ö¿»ÖêÂÖÞÖ ÃÖê ¤üß‘ÖÔÛúÖ×»ÖÛú µÖÖê•Ö®ÖÖ-ÛúÖµÖÔ®Öß×ŸÖµÖÖÑ ×®Ö¬ÖÖÔ×¸üŸÖ Ûú¸ü®Öê Ûêú ×»Ö‹ 

´ÖÆü¢¾Ö¯ÖæÞÖÔ ×®Ö¾Öê¿Ö ×´Ö»Ö •ÖÖŸÖê Æïü …” ¾µÖÖÜµÖÖ Ûúß×•Ö‹ …  5 

†£Ö¾ÖÖ 

 ¯ÖÖ×¸üŸÖÓ¡ÖÖë ÛúÖê Ã¾ÖÃ£Ö ²Ö®ÖÖ‹ ¸üÜÖ®Öê ÃÖê ¯ÖÏÖ¯ŸÖ ÆüÖê®Öê ¾ÖÖ»Öê »ÖÖ³ÖÖë ÛúÖ ¾ÖÞÖÔ®Ö Ûúß×•Ö‹ …  

 “Analysis of age-pyramids for human population can provide important inputs for long-

term planning strategies.” Explain. 

                OR 

 Describe the advantages for keeping the ecosystems healthy. 

 

26. »Öï×ÝÖÛú •Ö®Ö®Ö Ûúß ¯ÖÏ×ÛÎúµÖÖ Ûêú ¯Ö¿“ÖÖŸÖË ™ü´ÖÖ™ü¸ü Ûêú ¯ÖÖî¬Öê Ûêú ‹Ûú ¯ÖãÂ¯Ö ´Öë 200 †ÓÛãú¸üÞÖõÖ´Ö ²Öß•Ö ˆŸ¯Ö®®Ö Æãü‹ … ÛúÖ¸üÞÖ 

²ÖŸÖÖŸÖê Æãü‹ ×®Ö´®Ö×»Ö×ÜÖŸÖ ¯ÖÏ¿®ÖÖë Ûêú ˆ¢Ö¸ü ¤üß×•Ö‹ …  5 

 (a) ¯Ö¸üÖÝÖÞÖ ÃÖê ¯ÖÆü»Öê Ã¡ÖßÛêúÃÖ¸ü ´Öë ²Öß•ÖÖÓ›ÌüÖë Ûúß Ûú´Ö-ÃÖê-Ûú´Ö ÃÖÓÜµÖÖ ×ÛúŸÖ®Öß ¸üÆüß ÆüÖêÝÖß ? 

 (b) ¯Ö¸üÖÝÖÛúÞÖÖë Ûúß †Ö¾Ö¿µÖÛú ÃÖÓÜµÖÖ ÛúÖê ˆŸ¯Ö®®Ö Ûú¸ü®Öê Ûêú ×»Ö‹ Ûú´Ö-ÃÖê-Ûú´Ö ×ÛúŸÖ®Öß ÃÖæõ´Ö²Öß•ÖÖÞÖã •Ö®ÖÛú 

ÛúÖê×¿ÖÛúÖ†Öë Ûúß †Ö¾Ö¿µÖÛúŸÖÖ ¯Ö›Ìüß ÆüÖêÝÖß ? 

 (c) Ûú´Ö-ÃÖê-Ûú´Ö ×ÛúŸÖ®Öê ¯Ö¸üÖÝÖÛúÞÖÖë ®Öê †Ó›ü¯Ö ÛúÖê ¯Ö¸üÖ×ÝÖŸÖ ×ÛúµÖÖ ÆüÖêÝÖÖ ? 

 (d) ‡®Ö 200 †ÓÛãú¸üÞÖõÖ´Ö ²Öß•ÖÖë ÛúÖê ˆŸ¯Ö®®Ö Ûú¸ü®Öê Ûêú ×»Ö‹ ×ÛúŸÖ®Öê ®Ö¸ü µÖãÝ´ÖÛú ‡ÃŸÖế ÖÖ»Ö Æãü‹ ÆüÖëÝÖê ? 

 (e) ‡ÃÖ ¯ÖÏ×ÛÎúµÖÖ ´Öë ×ÛúŸÖ®Öê ÝÖã¹ý²Öß•ÖÖÞÖã •Ö®ÖÛú ÛúÖê×¿ÖÛúÖ†Öë Ûúß †Ö¾Ö¿µÖÛúŸÖÖ ¯Ö›Ìüß ÆüÖêÝÖß ? 

†£Ö¾ÖÖ 

 Ã¡Öß ´Öë ³ÖÏæÞÖßµÖ †¾ÖÃ£ÖÖ ÃÖê »ÖêÛú¸ü †Ó›üÖêŸÃÖÝÖÔ ŸÖÛú ×«üŸÖßµÖÛú †Ó›üÛú (†Ó›üÖÞÖã) Ûêú ¯Ö×¸ü¾Ö¬ÖÔ®Ö Ûúß ¾µÖÖÜµÖÖ Ûúß×•Ö‹ … ‡ÃÖ 

¯ÖÏ×ÛÎúµÖÖ ´Öë ×®Ö×ÆüŸÖ ×¾Ö×³Ö®®Ö ÆüÖò́ ÖÖì®ÖÖë Ûêú ®ÖÖ´Ö ²ÖŸÖÖ‡‹ …  
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 A flower of tomato plant following the process of sexual reproduction produces               

200 viable seeds. 

 Answer the following questions giving reasons : 

 (a) What would have been the minimum number of ovules present in pre-pollinated 

pistil ? 

 (b) How many microspore mother cells would minimally be required to produce 

requisite number of pollen grains ? 

 (c) How many pollen grains must have minimally pollinated the carple ? 

 (d) How many male gamets would have used to produce these 200 viable seeds ? 

 (e) How many megaspore mother cells were required in this process ? 

OR 

 Explain the development of a secondary oocyte (ovum) in a human female from the 

embryonic stage upto its ovulation. Name the hormones involved in this process. 

____________ 
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Question Paper Code 57/1/3
SECTION – A

Q. Nos. 1 - 5 are of one mark each

1. Name the transcriptionally active region of chromatin in a nucleus.

Ans. Euchromatin / Exon

 [1 Mark]

2. A geneticist interested in studying variations and patterns of inheritance in living beings
prefers to choose organisms for experiments with shorter life cycle. Provide a reason.

Ans. Many generations can be obtained (in a short time)

// variations can be exhibited / selected faster

 [1 Mark]

3. What is Biopiracy ?

Ans. Illegal / non-authorized / non-compensated use of bioresources by organisations (MNC)

[1 Mark]

4. State a reason for the increased population of dark coloured moths coinciding with the loss
of lichens (on tree barks) during industrialization period in England.

Ans. Natural selection / survival of fittest / escaped predators due to camouflage

[1 Mark]

5. Indiscriminate diagnostic practices using X-rays etc., should be avoided. Give one reason.

Ans. (Act as) Carcinogen / (harmful) mutation / chromosomal aberration / damage to DNA / normal cells
converted  to neoplastic

[1 Mark]

SECTION-B

Q. Nos. 6 - 10 are of two marks each

6. Differentiate between ‘ZZ’ and ‘XY’ type of sex-determination mechanisms.

Ans. ZZ - males (birds) homogametic  (females heterogametic) , sex is determined by the type of egg
getting fertilised  = ½ + ½

XY male (human being) heterogametic (females homogametic) , sex is determined by the type of
sperm fertilising the ovum = ½ + ½

[2 Marks]

7. An infertile couple is advised to adopt test-tube baby programme. Describe two principle
procedures adopted for such technologies.

Ans. IVF / In vitro fertilisation - Fertilisation outside the body in almost similar conditions as that in the
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body /

ICSI / Intra cytoplasmic sperm injection- A sperm is directly injected in to the ovum , = 1

ET / Embryo transfer - Embryo is transferred into reproductive tract or uterus /

ZIFT / Zygote intra fallopian transfer  - Zygote or early embryos (upto eight blastomeres) transferred
into fallopian tube /

IUT / Intra uterine insemination -  Early embryos (with more than eight blastomeres) transferred into
uterus =1

[2 Marks]

8. Many fresh water animals can not survive in marine environment. Explain.

Ans. High salt concentration outside / hypertonic surroundings = 1

Loss of water from body / exosmosis from animal body / animal suffers osmotic problems  =  1

[ 2 Marks]

OR

How are productivity, gross productivity, net primary productivity and secondary productivity
interrelated ?

Ans. Productivity is rate of biomass production = ½

GPP - R = NPP = 1

NPP - biomass available to consumers for secondary productivity = ½

[½ + 1 +½ = 2 Marks]

9. Enumerate four objectives for improving the nutritional quality of different crops for the
health benefits of the human population by the process of “Biofortification”.

Ans. Improving protein content and quality , oil content and quality , vitamin content and quality ,
micronutrient or mineral content = ½ × 4

[2 Marks]

10. Mention a product of human welfare obtained with the help of each one of the following
microbes:

(a)     LAB

(b)     Saccharomyces cerevisiae

(c)     Propionibacterium sharmanii

(d)     Aspergillus niger

Ans. a) Milk to curd = ½

b) Bread / ethanol / alcoholic drinks / whiskey / brandy / beer / rum = ½

c) Swiss cheese = ½

d) Citric acid = ½

[½ × 4 =2 Marks]
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SECTION - C

Q. Nos. 11 - 22 are of three marks each

11. Describe the process of Parturition in humans.

Ans. - Signals originate from the fully developed foetus and placenta ,

- Induce mild uterine contractions  (foetal ejection reflex) ,

- Triggers release of oxytocin (from maternal pituitary) ,

- Oxytocin acts on uterine muscles and cause stronger uterine contractions ,

- Stimulatory reflex between the uterine contraction and oxytocin secretion continues resulting
in stronger and stronger contraction

- Expel the baby from the uterus = ½ × 6

[3 Marks]

12. Describe the development of endosperm after double fertilization in an angiosperm. Why
does endosperm development precedes that of zygote ?

Ans. Following fertilisation the PEN  (primary endosperm nucleus) divides repeatedly to give rise to free
nuclei, subsequent cell wall formation leading to formation of endosperm = 1 + 1

Cells of endosperm are filled with reserved food materials to be used for nutrition of the developing
embryo / for providing food to the developing embryo = 1

[3 Marks]

13.   Explain the interpretation of Charles Darwin when he observed a variety of small black
birds on Galapagos Islands.

Ans. Darwin conjectured that all varieties are evolved on the Galapagos island itself , from original seed
eating features , many other forms with altered beaks arose , became insectivorous , and vegetarian
finches , adaptive radiation = ½ × 6

[3 Marks]

14. A teacher wants his/her students to find the genotype of pea plants bearing purple coloured
flowers in their school garden. Name and explain the cross that will make it possible.

Ans. Test cross = 1

Purple flower to be crossed with white (homozygous recessive) flower = 1

If all flowers of F1 are purple then genotype is homozygous dominant / PP = ½

If 50% are purple and 50% are white then genotype is heterozygous dominant /  Pp = ½

or (same thing can be shown with the help of crosses)

[3 Marks]

15.   (a) A DNA segment has a total of 2,000 nucleotides, out of which 520 are adenine
containing nucleotides. How many purine bases this DNA segment possesses ?

(b)    Draw a diagrammatic sketch of a portion of DNA segment to support your answer.

Ans. (a) 1000 purines = ½
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(i) Calculation

A = T , A  = 520 hence T = 520 (ii) Purine A and G always pair iii) 1
C
T

G
A

A + T = 520 + 520 = 1040 with T and C respectively (Chargaff rule)

so G + C = 2000 - 1040 = 960

G = C , so  C = 2
960

 = 480 = ½

so pyrimidines = C + T

= 480 + 520 = 1000

(b)

Diagram showing polarity = ½

N- base = ½

H - bond = ½

Deoxyribose sugar = ½

[1 + 2 = 3 Marks]

16. Recombinant DNA-technology is of great importance in the field of medicine. With the
help of a flow chart, show how this technology has been used in preparing genetically
engineered human insulins.
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Ans. Insulin consists of two (short) polypeptide chains (A and B) , linked by disulphide bonds , two DNA
sequences corresponding to chain A and B prepared (by Eli Lily company)  ,  introduced them into
plasmids of E. coli  , chain A and B produced separately , extracted and combined by creating
disulphide bonds = ½ × 6

[3 Marks]

17. Draw a labelled sketch of sparged-stirred-tank bioreactor. Write its application.

Ans.

Correct diagram = 1

Any two correct labellings = ½ + ½

Application = Produces larger biomass leading to higher yields of desired protein / recombinant
protein / processing large volume of culture / conversion of raw materials into specific product
biologically = 1

[3 Marks]

18. Following the collision of two trains a large number of passengers are killed. A majority of
them are beyond recognition. Authorities want to hand over the dead to their relatives.
Name a modern scientific method and write the procedure that would help in the identification
of kinship.

Ans. DNA fingerprinting (analysis) = ½

- Isolation and digestion of DNA by restriction endonuclease

- Separation of DNA fragments by electrophoresis and transferring them to synthetic membranes
/ nitrocellulose / nylon

- Hybridisation using labelled VNTR probe

- Detection of hybridised DNA fragments by autoradiography

- Matching banding pattern of  DNA  / DNA fingerprints /  autoradiograms of the passengers
killed and that of relatives   = ½ × 5

[3 Marks]

Culture broth Air bubbles

Stirrer

Supply of sterile air
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19.     A team of students are preparing to participate in the interschool sports meet. During a
practice session you find some vials with labels of certain cannabinoids.

(a)     Will you report to the authorities ? Why ?

(b)    Name a plant from which such chemicals are obtained.

(c)     Write the effect of these chemicals on human body.

Ans. (a) Yes = ½

May be abused by sports person = ½

(b) Cannabis (sativa) /any other relevant plant = 1

(c) Effects cardiovascular system of the body = 1

[1+ 1 + 1 = 3 Marks]

20. Many plant and animal species are on the verge of their extinction because of loss of
forest land by indiscriminate use by the humans. As a biology student what method would
you suggest along with its advantages that can protect such threatened species from getting
extinct ?

Ans.  Ex-situ conservation = 1

Threatened animals and plants are taken out from their natural habitat and placed  in special setting
where they can be protected and given special care = 1

Botanical garden / tissue culture / micro propagation / seed bank = ½

Zoological park / wild life safari park / cryopreservation = ½

[ 3 Marks]

OR

“Determination of Biological Oxygen Demand (BOD) can help in suggesting the quality of
a water body.” Explain.

Ans. High BOD of a water body indicates more number of micro-organisms in water , resulting in bad
quality of water / death of aquatic creatures , more polluting potential   1 × 3

// Lower BOD of water body indicates less number of micro-organisms in water , good quality of
water / aquatic life flourishes , less polluting potential = 1 × 3

[3 Marks]

21. Enlist the steps involved in inbreeding of cattle. Suggest two disadvantages of this practice.

Ans. Inbreeding involves mating of closely related individuals within the same breed for 4-6 generations
= ½

Superior males and superior females are identified and mated in pairs , the progeny are evaluated ,
superior males and females among them are selected for further mating =  ½ × 3

Disadvantages : Inbreeding depression , reduction in fertility , reduction in productivity (any two)
= ½ × 2

[3 Marks]
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22. Choose any three microbes, from the following which are suited for organic farming which
is in great demand these days for various reasons. Mention one application of each one
chosen. Mycorrhiza; Monascus; Anabaena; Rhizobium; Methanobacterium; Trichoderma.

Ans. Mycorrhiza : (Fungal symbiont of the association)  Abosrb phosphorus from soil

Anabaena : Fix atmospheric nitrogen / Adds organic matter to the soil

Rhizobium : Fix atmospheric nitrogen (in leguminous plants)

Methanobacterium : They digest cellulosic material and the product / spent slurry can be used as
fertiliser

Trichoderma : Biocontrol agent for several plant pathogens

(Any 3 microbes = ½ × 3 = 1½)

(Any 3 corresponding roles = ½ × 3 = 1½)

[3 Marks]

SECTION - D

Q. Nos. 23 is of four marks

23.  Since October 02,2014 “Swachh Bharat Abhiyan” has been launched in our country.

(a)     Write your views on this initiative giving justification.

(b)  As a biologist name two problems that you may face while implementing the programme
in your locality.

(c)     Suggest two remedial methods to overcome these problems.

Ans. (a) Value point conveying importance of clean environment / surrounding = 1

(b) Social attitude / co-ordination / financial issues / disposal of collected garbage / separation of
biodegradable and non-degradable waste / lack of awareness / any other relevant problem
(any two) = 1 + 1

(c) Campaigning / creating awareness / organising competitions / giving incentives / provision of
imposing penalty / complaining to appropriate authority / publicity through mass media  /  using
masks or gloves for separation and disposal of various categoriers of garbage or any other
relevant point (Any two) = ½ + ½

[1 + 2 + 1 = 4 Marks]

SECTION-E

Q. Nos. 24 - 26 are of five marks each

24. Explain the genetic basis of blood grouping in human population.

Ans. (i) Blood group in human population determined by gene ‘ I ’ , which has three allele IA and IB and
i  (multiple allelism) =½ + ½

(ii) IA IB are dominant allele (codominance) each forming different type of sugar polymer on the
surface of RBC , while allele ‘ i ’ is recessive and does not produce any sugar = ½ + ½

IA IA , IA i –– A group = ½
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IB IB , IB i –– B group = ½

IA IB ––– AB group = ½

i i –– O group  = ½

(iii) Since humans are diploid  / each person possesses any two of three ‘ I ’ gene alleles , resulting
into six different genotypic combination and four phenotypic expression = ½ + ½

[5 Marks]

OR

How did Hershey and Chase established that DNA is transferred from virus to bacteria ?

Ans. • Some bacteriophage were grown in a medium that contained 32P / radioactive
phosphorus , while some were grown in a medium that contained 35S / radioactive
sulphur = ½ × 2

• the labelled bacteriophage from both media were allowed to infect E. coli = 1

• In both the cases viral coats were removed from the bacteria by agitating them in a
blender  = 1

• The virus particles were separated from the bacteria by spinning them in a centrifuge = 1

• No radioactivity was detected in cells (E. coli) but detected in supernatant in case where
bacteriophage were labelled with radioactive sulphur = ½

• Radioactivity detected in cells (E. coli) while no radioactivity detected in supernatant in
another case where bacteriophage were labelled with radioactive phosphorus = ½

(Phosphorus being a constituent of DNA indicates that DNA is the genetic material that is
passed from virus to bacteria)

[5 Marks]

// The following diagrammatic representation can be considered in lieu of the above
explanation.
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[½ × 10 = 5 Marks]

25. “Analysis of age-pyramids for human population can provide important inputs for
long-term planning strategies.” Explain.

Ans. Age pyramids show age distribution of males and females in a combined diagram = 1

The shape of the pyramid reflects the growth status of the population whether it is growing or stable
or declining = 1

Pyramids also indicate the ratio of pre-reproductive , reproductive and post reproductive indidviduals
in a population =1

//

                                    = 1               = 1                               = 1

(½)

(½)

(½)

(½)
Bacterlophage

Radioactive[ P]32

labelled DNARadioactive[ S] 35 labelled 
protein capsule

1. Infection

2. Blending

3. Centrifugation

Radioactive[ P]32

detected in cells
++

No Radioactivity
detected in supernatant

No Radioactive[ S]35

detected in cells

Radioactive[ S]35

detected in supernatant

(½)(½)

(½)
(½)

(½)

(½)

(½)

(½)

(½)
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Planing of health / education / transport / infra-structure / finance / food / employment can depend
on the age-pyramid analysis of a population  / any other relevant point. (Any two with proper
explanation)  = 1 + 1

[5 Marks]

OR

Describe the advantages for keeping the ecosystems healthy.

Ans. (i) Purify air / purify water

(ii) Mitigates drought / mitigates flood

(iii) Cycle nutrients

(iv) Generate fertile soil

(v) Provide wildlife habitat

(vi) Maintain biodiversity

(vii) Pollinate crop

(viii) Provide storage site for carbon

(ix) Provide aesthetic value / provide cultural value / provide spiritual value

(x) Provide stable food chain

(xi) Provide economically useful forest produces

(xii) Provide sustainable biological legacy to future generations

(Description of any five advantages)  = 1 × 5

[5 Marks]

26. A flower of tomato plant following the process of sexual reproduction produces 200 viable
seeds.

Answer the following questions giving reasons :

(a) What would have been the minimum number of ovules present in
pre-pollinated pistil ?

(b) How many microspore mother cells would minimally be required to produce requisite
number of pollen grains ?

(c) How many pollen grains must have minimally pollinated the carpel ?

(d) How many male gametes would have used to produce these 200 viable seeds ?

(e) How many megaspore mother cells were required in this process ?

Ans. (a) 200 , one ovule after fertilisation forms one seed = ½  +  ½

(b) 50 , each microspore mother cell meiotically divides to form four pollen grains (200 /4 = 50)
=  ½  +  ½

(c) 200 , one pollen grain participates in fertilisation of one ovule = ½  +  ½
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(d) 400 , each pollen grain carries two male gametes which (participate in double
fertilisation) (200 × 2 = 400) = ½  +  ½

(e) 200 , each MMC forms four megaspores out of which only one remains functional
= ½ +  ½

[1 × 5 = 5 Marks]

OR

Explain the development of a secondary oocyte (ovum) in a human female from the
embryonic stage upto its ovulation. Name the hormones involved in this process.

Ans.

Hormones : • LH / Luteinising hormone = ½

• FSH / Follicle stimulating hormone = ½

• Estrogen  = ½

[3½ + 1½ = 5 Marks]

(½)

(½)

(½)

(½)

(½)

(½)

(½)

(Ovum)
(½ × 7 = 3½)
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