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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 process of splicing in eukaryotes represents the dominance of the : 

(A) DNA world 

(B) RNA world 

(C) Protein world 

(D) Lipid world 
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2.  

(A)  (B)  

(C)  (D)  

 

3. SNPs  

(A)  

(B) -  

(C)  

(D)  

 

4. 50 A  a -
A 0·6 , Aa  

(A) 0·16 (B) 0·36 

(C) 0·24 (D) 0·48 

 

5.  

(i) ,
 

(ii) 
 

(iii)  

(iv) 
 

(v) 
,

 

 

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

(C) (ii), (iv)  (v) (D) (i), (iii)  (iv) 
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2. Regulation of lac operon by repressor is referred to as : 

(A) Inducible regulation (B) Repressible regulation 

(C) Negative regulation (D) Positive regulation 

 

3. SNPs in Human Genome Project refers to : 

(A) Polymorphism in repetitive sequences. 

(B) Single-base DNA differences. 

(C) Single changes in nucleotide of mRNA. 

(D) Loss or gain of a gene function.  

 

4. If a natural population with 50 individuals is in Hardy-Weinberg 
equilibrium for a gene with two alleles A and a, with  the gene frequency 
of allele A of 0·6, the genotype frequency of Aa will be : 

(A) 0·16 (B) 0·36 

(C) 0·24 (D) 0·48 

 

5. Given below are a few statements with respect to spermatogenesis in a 
human male. 

(i) Sperms are released from the seminiferous tubules by the process 
of spermiation. 

(ii) Spermiogenesis involves the maturation of spermatids into sperms. 

(iii) Spermatogonia produce spermatids by the process of 
spermiogenesis.   

(iv) Meiosis II in secondary spermatocytes results in the formation of 
four equal haploid spermatids.  

(v) Primary spermatocyte completes the first meiotic division forming 
two equal, diploid cells called secondary spermatocytes. 

Choose the option with all true statements from the given options : 

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

(C) (ii), (iv) and (v) (D) (i), (iii) and (iv) 
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6. 

 

    
 

 

(A) X-  (B)  

(C) X-  (D)  

 

 

7. 
 

(i) -   

(ii)  

(iii)  

(iv)  

: 

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

(C) (iii)  (iv) (D) (i)  (iv) 
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6. Study the pedigree chart of a family sharing the inheritance of sickle cell 
anemia. 

 

    

 

 The trait traced in the above pedigree chart is : 

(A) Dominant X-linked (B) Autosomal dominant 

(C) Recessive X-linked (D) Autosomal recessive 

 

 

7. Select the statements that are true for the seed of angiosperm from the 
given options : 

(i) Non-albuminous seeds have no residual endosperm. 

(ii) Residual, persistent nucellus in wheat is known as perisperm. 

(iii) Integuments of ovules harden as tough protective seed coat. 

(iv) Metabolic activity of the embryo slows down in dormancy. 

Choose the correct option : 

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

(C) (iii) and (iv) (D) (i) and (iv) 
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8. - ? 

(A)  

(B)  

(C)  

(D)  

9.  
 

(A)   

(B)  

(C)   

(D)  

10. pBR322  

(A) EcoR I (B) Pvu II 

(C) Sal I (D) Pst I 

11. ,
 

(A)  

(B)  

(C)   

(D)  

12. 
,  

(A)   

(B)  

(C)   

(D)  
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8. Which of the following do not follow the law of independent assortment ?  

(A) Genes on non-homologous chromosomes and absence of linkage 

(B) Two or more genes on homologous chromosomes 

(C) Linked genes located on the same chromosomes 

(D) Two or more distant genes present on the same chromosome 

9. A characteristic property that distinguishes a malignant tumor from a 
benign tumor is : 

(A) Metamorphosis  

(B) Metastasis 

(C) Metabolism 

(D) Metagenesis 

10. The cloning site present in the tetracycline resistance gene of E. coli 
cloning vector pBR322 is : 

(A) EcoR I (B) Pvu II 

(C) Sal I (D) Pst I 

11. Bottled fruit juices are clearer as compared to those made at home, as 
they are clarified by the use of : 

(A) Lipases and pectinases  

(B) Pectinases and proteases 

(C) Proteases and cellulases 

(D) Nucleases and lipases 

12. In his observations of small black birds in the Galapagos Islands, Darwin 
found that all the finches arose from the original ancestor : 

(A) Insect-eating finches 

(B) Seed-eating finches 

(C) Cactus-eating finches 

(D) Fruit-eating finches 
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13 16 , (A) (R)

(A), (B), (C)  (D) 

 

(A)  (A)  (R)  (R),  (A) 

  

(B)  (A)  (R) ,  (R),  (A) 

  

(C) (A) , (R)  

(D) (A) , (R)  

 

13. (A) : -
   

(R) : 
 

14. (A) : ,

   

(R) : 
 

15. (A) : 
   

(R) :  

16. (A) :    

(R) :  
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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 dihybrid crosses involving sex-linked genes in 
Drosophila generation of non-parental gene combinations 
are observed.  

Reason (R) : Two genes present on different chromosomes show linkage 
and recombination in Drosophila.  

14. Assertion (A) : 
avoiding chances of ovum and sperm meeting.  

Reason (R) : It is made of thin rubber/latex sheath and is used to cover 
the penis before coitus. 

15. Assertion (A) : Isolated single cells can be fused to produce somatic 
hybrids. 

Reason (R) : Cells selected for somatic hybridisation have desirable 
characters. 

16. Assertion (A) : In humans, filariasis is characteried by inflammation in 
the lower limbs. 

Reason (R) : Filarial worm usually lives in the lymphatic vessels of the 
lower limbs. 
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17. ( ) 
?  2 

   

( ) 

 2 

                

 

                

18. 

 

 1    +  

    

 
 

 2   

 
 

 3  

 
 

 4 

 

( )  4 ? 
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SECTION B

17. (a) How is the interaction between Ophrys and its specific bee 
pollinator one of the best examples of co-evolution ? Explain. 2 

    OR 

(b) Arrange the given important steps of decomposition in their correct 
order of occurrence in the breakdown of complex organic matter 
and explain the fourth step in the process. 2 

Catabolism               Leaching 

Fragmentation      Mineralisation 

               Humification 

 

18. The basic scheme of the essential steps involved in the process of 

recombinant DNA technology is summarised below in the form of a flow 

diagram. Study the given flow diagram and answer the questions that 

follow. 

Step 1          Vector DNA (Plasmid) + Alien DNA 

 (cut using Restriction Enzyme)  (cut using Restriction Enzyme) 
 
 
Step 2  Recombinant DNA molecule 
 
 
Step 3 Transfer of recombinant DNA molecule in E. coli (Host) 
 
 

Step 4 Replication of the recombinant DNA molecule in E. coli to form 
multiple copies of the alien gene 

(a) What is the technical term used for Step 4 in the above process ?  
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( )  1

?  

(i)  I EcoR I

III  

(ii)  I EcoR I

 2 

 

 

19. ( ) (i) 

?  

(ii)  

? 2 

   

( ) 

 

(i) ? 

(ii)  

(iii) 

- - ? 2 
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(b) Which of the given two combinations of restriction enzyme should 

be used in Step 1 ? Justify your answer. 

(i) EcoR I to cut the plasmid and Hind III to cut the alien DNA. 

(ii) EcoR I to cut both the plasmid and alien DNA. 2 

 

19. (a) (i) Explain why the milk produced by the mother during the 

initial days of lactation is considered to be very essential for 

the newborn infant. 

(ii) What is the term used for the milk produced during the 

initial days of lactation ? 2 

    OR 

(b) Many children in the metro cities are suffering from a very 

common exaggerated response of the immune system to certain 

weak antigens in air. 

(i) What is the term used for the above mentioned disease ?  

(ii) Name the main type of antibody produced by the immune 

system in response to this disease. 

(iii) Which two main inflammation-causing chemicals are 

produced by the mast cells in such an immune response ? 2 
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20. 

,  

 

( )  

? 

( ) ?

 

( ) -

? 2 

 

21. ( ) 

, ?

? 2 
   

( ) (PID) 

 2 
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20. Study the given molecular structure of double-stranded polynucleotide 

chain of DNA and answer the questions that follow. 

 

(a) How many phosphodiester bonds are present in the given  

double-stranded polynucleotide chain ? 

(b) How many base pairs are there in each helical turn of double helix 

structure of DNA ? Also write the distance between a base pair in a 

helix. 

(c) In addition to H-bonds, what confers additional stability to the 

helical structure of DNA ? 2 

 

21. (a) Why are restrictions imposed on MTP in India ? Up to how many 

weeks or trimesters, is MTP considered relatively safe for a 

female, if necessary to perform, by a medical practitioner ?  2 

    OR 

(b) Expand PID. Name any two common viral infections transmitted 

through sexual contact in human females. 2 
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22. 

  

  
 

 A 

 

 B

 

 C

 

 A     

 B      

 C      

 :  

 

  /
 

      
 

( )  

 

( )   3 

 

 

23. ( ) 

 

 

( ) -   

 3 
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SECTION C

22. Flowering plants with hermaphrodite flowers have developed many 

reproductive strategies to ensure cross-pollination. Study the given 

outbreeding devices adopted by certain flowering plants and answer the 

questions that follow. 

Pollen 
grains 

Stigma 

Pollen grains 
of Plant A  

Pollen grains 
of Plant B 

Pollen grains 
of Plant C 

Stigma of Plant A    

Stigma of Plant B    

Stigma of Plant C    

Note :  

 All plants belong to the same species. 

   No pollen tube growth/inhibition of pollen germination on 

stigma. 

  Pollen germination on stigma. 

(a) Name and define the outbreeding device described in the above 
table. 

(b) Explain what would have been the disadvantage to the plant in the 
absence of the given strategy. 3 

 

23. (a) Alien species are highly invasive and are a threat to indigenous 

species. Substantiate this statement with the help of any two 

examples. 

(b) State any two criteria for determining biodiversity hotspots. 3 
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24.

( )   

( )  (i), (ii) (iii)  

   

 

 

(i)   _____________ 

  (ii)  _____________ 

  (iii) _____________ 

( ) 

? 3 

25. 

?  3 

26. ( ) 
 

( )  3 

27. ( ) 
? 

( ) 

-  3 

28. -
: 3 

( )  

( ) -1-  
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24. Answer the following questions with respect to the sex determining 

mechanism observed in honey bee.  

(a) Name the type of sex determination system observed in honey bee. 

(b) Fill in the blanks (i), (ii) and (iii) in the given question. 

 Parent Male 

 Type of cell division involved during 

gamete formation in males 

(i)   _____________ 

 Number of chromosomes in the gametes (ii)  _____________ 

 Number of chromosomes in the diploid 

cell of the progeny  

(iii) _____________ 

(c) What will be the sex and chromosome number of the progeny 

formed from the unfertilised eggs of honey bee ? 3 

25. Explain how the addition of lactose in the medium regulates the 

switching on of the lac operon in bacteria. 3 

26. (a) Name and explain the role of inner and middle walls of the human 

female uterus. 

(b) Write the location and function of fimbriae in human female. 3 

27. (a) What do you mean by activated sludge in an STP ? 

(b) Explain the biological treatment of the major part of the sludge 
transferred from the large aeration tank into the anaerobic sludge 
digesters before its final release into the natural water bodies. 3 

28. Explain the beneficial role of the following, produced as a result of the 
processes of biotechnology, to mankind : 3 

(a) Cow named Rosie 

(b) -1-antitrypsin  
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29 30 - 3 - -
 

29.  4 

 ,

 

    

1.  100 

2.  94 

3.  88 

4.  47 

5.  28 

6.  21 

7. (Hedgehog) 19 

8.  10 

( ) (substitution) 

? 1 

( ) ? 1 

(A)  

(B)  

(C)  

(D) 
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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 

       According to evolutionary theory, every evolutionary change involves the 
substitution of a new gene for the old one and the new allele arises from 
the old one. Continuous accumulation of changes in the DNA coding for 
proteins leads to evolutionary differences. The chemical composition of 
DNA is basically the same in all living beings, except for differences in the 
sequence of nitrogenous bases. Given below are percentage relative 
similarities between human DNA and DNA of other vertebrates : 

S.No. Vertebrates Percentage similarities 

1. Chimpanzee 100 

2. Gibbon 94 

3. Rhesus Monkey 88 

4. Lemur 47 

5. Treeshrew 28 

6. Mouse 21 

7. Hedgehog 19 

8. Chicken 10 

(a) What is the term used for the substitution of a new gene for the old 
one and the new allele arising from the old one during evolutionary 
process ? 1 

(b) Which one of the following holds true for the data provided in the 
above table ? 1 
(A) Greater the evolutionary distance, greater are the differences 

in the nitrogenous bases. 
(B) Lesser the evolutionary distance, greater are the differences 

in the nitrogenous bases. 
(C) Greater the evolutionary distance, lesser are the differences 

in the nitrogenous bases. 
(D) Lesser the evolutionary distance, lesser are the differences in 

the nitrogenous bases. 
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( ) (i) 
?

    2 

   
( ) (ii)  2 

30.  4 

 
, , 

, , 
- -

 
- 2022  

         2022 

                          292                      20%                                3%   
                                            10                             (5  

                                                                                                                          2018  2022)   
                            
        11  1                                           18  1                                          
                            (                                             13·9   

                        )                                       HIV  

                    7  1                                1·6  
                          (                                HIV  
                                                              )                               1·4  

 1  2 

( ) 1 2022 -  
?  1 

( ) 2 -
?

 2 

( ) (i)  1 (p)  1 

   

( ) (ii)  1 (q)  1 

(p) (q) 
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(c) (i) To which category of evolution (divergent or convergent) does 
the following relationship belong to ? Justify your answer. 

  Human and Rhesus Monkey  2 

      OR 

(c) (ii) Differentiate between Convergent and Divergent evolution. 2 

30. Read the following passage and answer the questions that follow. 4 

       Prevention is the frontline response to drug use. Effective interventions 
address the underlying conditions contributing to drug use, such as a 
lack of connection to family or community, instability, insecurity, 
trauma, mental health issues, etc. When addressed, these factors can 
effectively prevent the initiation of drug use and the progression to drug 
use disorders. Study the few key figures of drug use given below and 
answer the questions that follow. 

People with drug use disorders, 2022 (in millions) 

        People who use drugs 2022 

                          292                      20%                                3%    
                     million people                      over 10 years                                  (over 5 years 
                                                                                                                           2018  2022)   
                            
        1 in 11                                           1 in 18                                                13·9 million people 
    in treatment                        (among women                                           who inject drugs 

                         in treatment)                                             1·6 million 
                   1 in 7                                              living with HIV 

                          (among men                               1·4 million living with 
                                                              in treatment)                                             HIV & Hepatitis C 

Table No. 1                                                                                                                          Table No. 2 

(a) What do you infer from the figures in Table No. 1 about the people 
with drug use disorders, 2022 (in million) ? State any two of your 
observations.  1 

(b) How are Hepatitis C and HIV related to drug use disorders by 
people, as shown in Table No. 2 ? State the correlation between the 
two.  2 

(c) (i) Give the scientific name of (p) shown in Table No. 1. 1 

      OR 
(c) (ii) Give the scientific name of (q) shown in Table No. 1. 1 

(q) 
(p) 
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31. ( ) (i) 
,

, ?  

(ii) -
? 5 

   

( ) (i) ,
 

(ii)  5 

32. ( ) (i)  

(ii) ? 5 

   

( ) 

 5 

33. ( ) (i) 

-  

(ii) S = CAZ -
- ? 5 

   

( ) (i) 

 

(ii) -
K   5 
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SECTION E 

31. (a) (i) Explain how some strains of Bacillus thuringiensis produce 
proteins that kill certain insects such as lepidopterans but do 
not kill the Bacillus.        

 (ii) How is the above mechanism exploited for the production of 
Bt cotton plant by biotechnologists ? 5 

                         OR 

(b) (i) Explain how the amplification of gene of interest is done 
using PCR.  

(ii) State two applications of the desired amplified fragment of 
DNA. 5 

32. (a) (i) Explain the structure of a mature embryo sac of a typical 
flowering plant.        

 (ii) How is triple fusion achieved in these plants ?   5 

                         OR 

(b) Describe the changes in the ovary and the uterus as induced by the 
changes in the level of pituitary and ovarian hormones during 
menstrual cycle in a human female.  5 

33. (a) (i) Describe the Species-Area relationship as observed by 
Alexander von Humboldt, for a wide variety of taxa in nature.        

 (ii) Draw the graph showing Species-Area relationship for  
S = CAZ Species-Area 
relationship ?    5 

                         OR 

(b) (i) Describe the logistic population growth curve with the help of 
a suitable graphical representation. 

(ii) Write the equation of Verhulst-Pearl logistic growth curve 
K  5 
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“Guidelines for spot Evaluation” before starting the actual evaluation.

17 Every Examiner shall also ensure that all the answers are evaluated, marks carried
over to the title page, correctly totalled and written in figures and words.

18 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.
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MARKING SCHEME
Senior Secondary School Examination, 2025

BIOLOGY (Subject Code–044)
[Paper Code: 57/6/1]

MaximumMarks: 70
Q.N. Expected answer/value points Mark Total

mark
SECTION A

1. (B) / RNA world 1 1

2. (C) / Negative regulation 1 1

3. (B) / Single-base DNA differences. 1 1

4. (D) / 0·48 1 1

5. (A) / (i), (ii) and (iv) 1 1

6. (D) / Autosomal recessive 1 1

7. (C )/ (iii) and (iv) / (D)/ (i) and (iv) 1 1

8. (C) / Linked genes located on the same chromosomes 1 1

9. (B) / Metastasis 1 1

10. (C) / Sal I 1 1

11. (B) / Pectinases and proteases 1 1

12. (B) / Seed-eating finches 1 1

13. (C) / Assertion (A) is true, but Reason (R) is false. 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. (A) / Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of the Assertion (A).

1 1

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

1 1

SECTION B

17. (a)One petal of Ophrys bear uncanny resemblance to the female of the bee in size
colour and marking, male bee pseudo-copulates with the flower considering it as a
female and during the process is dusted with pollen from the flower.

OR
(b) Fragmentation, leaching, Catabolism, humification, Mineralisation

1+1

1
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(1 Mark for correct sequence)
Humification: It leads to accumulation of a dark coloured amorphous substance
which is called humus that is highly resistant to microbial action and undergoes
decomposition at an extremely slow rate.

1 2

18. (a) Gene cloning /Amplification
(b) (i) EcoR I to cut both the plasmid and alien DNA
(ii)Cutting with Same restriction enzyme will yield sticky ends at the end of both
DNA which can be joined together by DNA ligase

½
½

1 2

19. (a)
(i) Provides antibodies/provides IgA/ provide nutrition/ Provides passive immunity
(ii) Colostrum

OR
(b)
(i) Allergy
(ii) IgE
(iii) Histamine and Serotonin

1
1

½
½

½+½ 2

20.
(a) six

(b)

 10

 0.34nm/3.4 Ao

(c) The plane of one base pair stack over the other in double helix additionally
confirms stability of helical structure of DNA

½

½
½

½
2

21 (a)
 To check indiscriminate and illegal female foeticide
 First trimester/ 12 weeks/ first three months

OR
(b)

 Pelvic Inflammatory disease
 Human immunodeficiency Virus /HIV, Genital herpes, Hepatitis B

(Any two)

1+1

1
½ + ½ 2

SECTION- C

22. (a) Self incompatibility ,It is a Genetic mechanism to prevent self-pollen (from the
same flower or other flower of same plant) from fertilising the ovules by inhibiting
pollen germination or pollen tube in the pistil/ non-synchronisation of pollen release
and stigma receptivity, Either the pollen is released before the stigma becomes
receptive or stigma becomes receptive much before the release of pollen

1+1
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(b) It would have led to inbreeding depression 1 3

23. (a)The Nile perch introduced into Lake Victoria in East Africa led eventually to the
extinction of an ecologically unique assemblage of more than 200 species of Cichlid
fish in the lake, the environmental damage caused and threat posed to our native
species by invasive weed species like carrot grass (Parthenium) or Lantana or water
hyacinth (Eicchornia),Introduction of the African catfish Clarias gariepinus for
aquaculture purposes is posing a threat to the indigenous catfishes in our rivers

(Any two)
(b) High degree of endemism and high levels of species richness

1+1

½ + ½ 3

24. (a) Haplo-diploid sex determination mechanism
(b)
(i) Mitosis
(ii) 16
(iii) 32
(c) Sex: Male
Chromosome Number: 16

½

½ x3

½
½ 3

25. Lactose transported into the cell through permease, in the presence of an inducer
lactose the repressor is inactivated by interaction with the inducer, this allows RNA
polymerase access to the promoter and transcription proceeds

//

1x3

½ x6

3

26. (a)

-Inner wall: Endometrium, endometrium undergoes cyclical changes during
menstrual cycle/ thickening of endometrium is required for pregnancy

- Middle layer: Myometrium, myometrium exhibits strong contraction during
delivery of the baby

(b) The edges of the infundibulum in ovary possess finger-like projections called
fimbriae, which help in collection of the ovum after ovulation.

½ +½

½ +½

½x2 3

27. (a) Sedimented bacterial flocs in settling tank is called activated sludge 1
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(b) In anaerobic sludge digester bacteria digest the bacteria and the fungi in the
sludge, during this digestion bacteria produce a mixture of gases (such as methane,
hydrogen sulphide and carbon dioxide)

1+1
3

28. (a)Produces human protein enriched milk (2.4 gm/litre), the human alpha
lactalbumin is more nutritionally balanced for human babies

(b) To treat emphysema

1+1

1 3

SECTION D
29. (a) Mutation

(b) A/ Greater the evolutionary distance, greater are the differences in the
nitrogenous bases/ or D/ Lesser the evolutionary distance, Lesser are the differences
in the nitrogenous bases

(c) (i) Divergent Evolution, As both of them diverge from same ancestor and possess
homologous structure.

OR

(c) (ii)

Divergent Evolution Convergent Evolution

They have different ancestor They have common ancestor

They possess homologous
structure

They possess analogous
structure

Organ possesses same
structure but different function

Organ possesses different
structure but same function

(Any two correct difference)

1

1

1+1

1+1

4

30. (a) Number of men taking treatment was higher than women/1 woman out of 18 was
treated/1 man out of 7 was treated/ 1 in 11 persons was addicted to Cannabis sativa
or Papaver somniferum / drug user have increased by 20%/ 292 million people were
consuming drugs in 2022 (any two observations)

(b) Contaminated needles sharing between drug addicts transmits diseases like
Hepatitis B and HIV. Both diseases are primarily caused by viruses.

(c) (i)Cannabis sativa

OR

(c) (ii)Papaver somniferum

½ + ½

1+1

1

1 4
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SECTION E
31. (a) (i)- Bacillus thuringiensis forms Bt toxin protein which exist as inactive

protoxins hence bacteria are not killed

-once the insect ingests inactive protoxin, it gets converted to its active form due to
alkaline pH of the gut of larva which solubilise the crystals, activated toxin binds to
surface of midgut epithelial cells, cause cell swelling and lysis and eventually death
of insect

(ii) Specific Bt toxin genes were isolated from Bacillus thuringiensis, and
expressed in cotton, when the cotton bollworm ingests plant part, it will not survive

OR

(b) (i)

– Denaturation, two strands of DNA are separated at high heat or temperature

- Annealing of primer, two set of Primer binds to DNA

-Extension, Enzyme Taq polymerase extend the primer using the nucleotide
provided in the reaction and the genomic DNA as template

//

(ii) The amplified fragments can now be used to ligate with a vector for further
cloning/ DNA fingerprinting, recombinant protein synthesis/ Diagnosis of diseases

(any Two)

1

½ x 4

½ x4

½ x 6

½ x 6

1+1
5
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32. (a)

(i) Three cells are grouped together at the micropylar end of embryo sac ,constitute
the egg apparatus, the egg apparatus in turn consists of two synergids , one egg cell,
the synergids have special cellular thickenings at the micropylar tip called filiform
apparatus, three cells are at the chalazal end and are called the antipodals, the large
central cell has two polar nuclei, thus a typical angiosperm embryo sac at maturity
though 8-nucleate is 7-celled.

//

(Award marks for correct diagram with 8 labeling)

(ii)One of the two male gametes fuses with the two polar nuclei located in the
central cell to produce a triploid primary endosperm nucleus (PEN).

OR

(b)

Phases of Menstrual
cycle

Pituitary
hormones

Ovarian
hormone

Ovary Uterus

1) Menstrual
phase/day 1-5

Low FSH
and LH

Low
Progesterone
and
Estrogen

Follicle start
to develop

Lining of
endometrium
shed and
expelled as
menstrual
flow

2)Follicular/Proliferat
ive phase/day 6-13

FSH and
LH rises

Estrogen
rises and
low
progesterone

Follicle
mature

Endometrium
to thicken

3) Ovulatory
phase/day 14-15

LH surge
(about 14th

Increase
level of

Graafian
follicle

Uterus lining
further

½x8

½x8

1

1
+

½ x4

+½ x4
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day) estrogen and
low
progesterone

ruptures thickens

4) Luteal phase/day
16-28

FSH and
LH level
begins to
decline

High
progesterone
and low
Estrogen

Ruptured
follicle
transformed
into the
corpus
luteum
which
produce
progesterone
and estrogen

Uterus lining
continues to
thicken for
implantation

(NOTE: If all phases of menstrual cycle are correct then award 1 mark, Award
½ marks if both ovarian and pituitary hormone levels are correct in each phase
and ½ marks for changes in both ovary and uterus for each phase)

//

(NOTE: If all phases of menstrual cycle are correct then award 1 mark, Award
½ marks if both ovarian and pituitary hormone levels are correct in each phase
and ½ marks for changes in both ovary and uterus for each phase)

1
+

½ x4

+½ x4

5

33. (a) He observed that within a region species richness (the number of different
species) increase with increasing area , only up to a limit 1+1
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(ii)



(1/2 mark each for both axis and 1 mark for correct graph )

 Z shows relationship between species richness and area/ Regression
coefficient/ slope of graph

OR

(b) (i) A population growing in a habitat with limited resources show initially a lag
phase, followed by phases of acceleration, and deceleration and finally an
asymptote, when the population density reaches the carrying capacity

(ii) DN/dt = rN(K-N/K)

Where N = Population density at time t

r = Intrinsic rate of natural increase

K = Carrying capacity/ maximum possible numbers in a given habitat

1+1

1

1/2x4

1

1

½
½

5
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濾 來卵
卵 車朗 來濫

(朗濾į Ů欄濾欄 來 朗 欄)
車濫欄ˋ襤 車欄Ŋ欄朗 濫Ɨ卵, 2025

欄更 卵 卵 濫欄ǒ卵 (欄更 來 044) (朗 來 57/6/1)

車卵卵Ɋ 欄ő:-

1 卵朗 賈œ 欄 ʃ濫卵來濾 朗 卵ˑ欄 車賈濫 襤ʞ卵濾 Ő 襤ʞ卵濾 車車朗 賈ȕ襤Ŋ
Ů欄Ţ卵 賈浪سجى 襤ʞ卵濾 Ő  來濫 車濫 濫 濾濫 車˟卵濾 浪卵  車濫 賈浪 來
ʃ濫卵來濾 朗 欄ˈ, 欄Ɨ卵 Ů卵濫 欄Ɨ 朗朗 來 Ů卵欄  車濫 賈浪سجى 欄來濾
車朗 朗 朗 欄, 賈 藍來 欄卵 卵卵 賈浪 欄 襤ʞ卵濾 藍ŝ 朗 車朗 賈朗,來˙狼
襤ʞ卵濾 欄卵欄ő來濾 來 ȯ卵 車朗 卵  車卵 卵欄賈سجى

2 "襤ʞ卵濾 濫欄  來濫 濫欄 賈浪 Ɛ來濾欄 賈來欄 濫Ɨ卵濾 濫 來濫卵, 欄
 襤ʞ卵濾  Ɋ 賈藍濾 車朗 車濾濾欄 賈浪سجى 欄車濫 濫 賈 車朗 卵 來 車卵 濫
賈來朗 車朗 濫Ɨ卵 Ů卵濫 濫 車朗  車濫 賈浪  卵來濾 ʃ濫卵來濾 朗 濫 欄ˈ
來 Ů卵欄  車濫 賈浪سجى 車 濫欄/ˑ卵朗 來 欄車濫 來 濫 車卵卵 卵, 欄車濫 欄ũ卵
Ő Ů卵欄 卵  車卵卵 ũ/朗車卵欄 Ő 卵 來Ŋ 濫車濫 朗 欄欄Ʉ
欄來濾 朗 賈 卵Ŋ卵 來濾欄ũ  車卵 賈浪سجى

3 襤ʞ卵濾 濾 來卵 Ő 欄  欄ő來濾 朗 藍車卵 欄卵 卵卵 賈浪سجى 賈 欄車濫 濫 濫
ʩ卵ƥ卵 卵 欄車濫 Ɋ 欄卵 朗 藍車卵 賈濫濾 欄卵 卵卵 卵欄賈سجى 濾 來卵 卵 卵
車朗 卵 欄卵 卵卵 卵欄賈 卵欄Ŋ ŝ 車朗 卵 欄卵 卵卵 卵欄賈سجى 卵欄,
襤ʞ卵濾 朗 車, 來 ȅ 濫 車襤卵 卵 ǒ卵 卵į 賈œ /卵 卵卵濫 賈œ,
卵 襤ʞ卵濾 濫 藍Ƞ卵 朗 欄 欄卵 卵 車卵 賈浪 Ɋ卵  ɎŐ 欄 濾 欄
卵濾سجى Ɨ卵-X Ő, 來ƶ卵 卵į 來 Ůʲ來濾 卵 襤ʞ卵濾 朗 車,拉卵 欄  ȅ
來 車朗 卵 Ů卵車 Ő  欄 ȅ 濾 來卵 車朗 賈濫濾 賈浪 朗欄 ʃ濫卵 Ȫ卵卵
車賈濫 來ƶ卵 濫 卵 濫  賈浪, 來 濫 欄 濾 欄 卵朗 卵欄賈سجى

4 濾 來卵 Ő ȅ來濾 朗 欄 朗 車藍卵  襤ʞ 欄濾藍 賈œ
朗 朗 欄卵-欄ő來濾 濫 Ů拉欄 朗 賈œ  襤Ŋ ȅ 賈濫濾 賈œسجى 卵ũ來濾 濫 濫 欄ʩİƅ 賈來
車濫 賈浪  欄 欄ʩİƅ車賈濫 賈浪, 來 欄 濾 藍車卵 欄 卵朗 卵欄賈سجى

5 Ů卵 濫Ɨ 來 賈朗 欄 Ůȑ朗 襤ʞ卵濾卵Ŋ Ȫ卵卵 襤ʞ卵濾 濫  賈濫 卵濾 ȅ
藍İˑ卵濾 來 卵 卵欄賈, 卵欄 賈 車藍欄欄ʮ 欄卵 卵 車朗 欄 濾 來卵 Ő 欄 
欄ő來濾 朗 藍車卵 襤ʞ卵濾 欄卵 卵 賈浪سجى 欄 來 欄Ʉ卵 賈浪, 來 欄卵-欄Ŋ  卵Ŋ
朗 卵 襤Ɋ 賈來卵 卵欄賈سجى 襤ʞ卵濾 朗 欄 朗更 ȅ 藍İˑ卵濾 朗 賈 車藍欄欄ʮ 朗
朗 卵 濫 卵濾濫 欄 ʩİƅ 襤ʞ卵濾卵Ŋ濾 朗 濾 Ő 來 賈ȕ襤Ŋ 欄Ʉ卵 賈濫濾
賈浪سجى

6 襤ʞ卵濾卵Ŋ 賈卵濾 濫 ȅ 車賈濫 賈浪, 賈卵濾 (√) 欄欄˥ Ő朗سجى  ȅ 朗 欄 CROSS 'X'
濾欄 欄卵 卵卵 卵欄賈سجى 襤ʞ卵濾卵Ŋ 襤ʞ卵濾 朗 車 車賈濫 (√) 賈濫濾 卵Ő朗,
欄車車朗 賈卵車 賈來卵 賈浪 欄 ȅ 車賈濫 賈浪  來 濾 賈濫濾 欄卵 卵卵 賈浪سجى 賈 車車朗
 濫 賈浪 來 襤ʞ卵濾卵Ŋ  賈朗 賈œسجى

7 欄 欄車濫 Ůʲ Ő 卵 賈œ, 來 拉卵 Ůȑ朗 卵 朗 欄 卵濾  濾 Őسجى Ůʲ 朗 欄欄Ʉ
卵來濾 朗 欄 欄  濾來濾 來  藍 欄卵 卵卵 卵欄賈 卵濾 賈卵 朗 卵欄Ŋ Ő
欄卵 卵卵 卵欄賈 朗 欄卵 卵卵 卵欄賈سجى 車卵 車Ƣ濫 車朗 卵 欄卵 卵 車卵 賈浪سجى

8 欄 欄車濫 Ůʲ Ő 來 卵 賈濫濾 賈浪, 來 濾 卵濾 賈卵 朗 卵欄Ŋ Ő 欄 卵朗 卵欄賈 朗卵
卵卵 卵欄賈سجى 車卵 車Ƣ濫 車朗 卵 濫 欄卵 卵 車卵 賈浪سجى

9 欄 欄車濫 卵ũ 朗  欄įƅ Ůʲ卵 Ů卵車 欄卵 賈浪, 來 欄 濾 朗 來ƶ Ůʲ 卵
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ȅ 卵 卵 卵卵 卵欄賈 襤車朗 ȅ 來 "欄įƅ Ůʲ" 來 朗 車卵ˋ來
欄卵 卵卵 卵欄賈سجى

10 ũ藍欄 朗 車濾濫 Ů卵 朗 欄 來 濾 賈濫濾 卵卵 卵卵 卵欄賈سجى 車朗 朗  卵 濾欄
欄卵 卵卵 卵欄賈سجى

11 0-70濾來濾 朗 襤Ŋ 浪卵朗 卵 來 卵 賈來卵سجى 拉卵 襤Ŋ 濾 朗朗 Ő 車濾來  Ő 欄
ȅ 車朗 來ƶ 賈浪سجى

12 Ůȑ朗 濫Ɨ 來ʴŝ 車朗 襤朗 卵Ŋ 濾來濾 朗 欄 襤ʞ卵濾 卵Ŋ 卵 賈來卵 賈浪,
卵Ŋ Ů欄欄 8 濾朗  藍ƥ 欄更來濾 Ő Ů欄欄 20 ȅ 藍İˑ卵濾  Ɋ 欄更來濾 Ő
Ů欄欄 25 ȅ 藍İˑ卵濾 卵 襤ʞ卵濾 卵 賈來卵 賈浪 (欄˙狼 欄卵欄ő來濾 Ő 欄
 賈œ)سجى

13 車藍欄欄ʮ Ő 欄 濫 Ő 濫Ɨ Ȫ卵卵 濫  欄ɻ欄İ 車卵卵Ɋ Ů卵 濫 ũ藍欄卵濾
賈濫濾 朗 賈œ: -

 ȅ 藍İˑ卵 Ő ȅ 卵 車朗 卵 卵 襤ʞ卵濾 欄 欄卵 來卵سجى
 欄車濫 ȅ 朗 欄 欄  濾 車朗 欄 濾 朗卵سجى
 欄車濫 ȅ  欄  濾來濾 卵  來 سجى
 ȅ 藍İˑ卵 朗 濾 朗 Ʉ來濾 車朗 濫更Ŋ 拉ʿ  濾來濾 卵 ˕卵卵濾سجى
 濫更Ŋ 拉ʿ   Ůʲ 朗 藍車卵 來سجى
 濫更Ŋ 拉ʿ  來 濾ˑ來濾 朗 濾來濾 卵  來سجى
  ʩ藍سجى
 ɨ來濾 濾來濾 Ő 濾 朗 賈濫濾 卵朗/車卵 賈濫濾 賈來朗 賈œسجى
 ȅ 藍İˑ卵 車朗 濾來濾 卵 卵 藍ˋ卵 車襤濫 Ő ˕卵卵濾سجى
 ȅ來濾 來 車賈濫 朗 ŝ Ő 欄欄˥ 欄卵 卵 賈浪, 朗欄 濾 賈濫濾 欄  賈œسجى

(車藍欄欄ʮ Ő 欄 車賈濫 欄 卵Ŋ 車賈濫 ˙ʼŝ 車朗 濾欄 欄卵 卵 賈浪سجى 賈
朗  濾İƅ 賈來濫 卵欄賈سجى  ȅ 朗 欄 ƛ朗 車卵 濫 車卵 賈濫 賈浪سجى

 ȅ 卵卵 卵  欄賈ˣ卵 車賈濫 卵濫  朗 ŝ Ő 欄欄˥ 欄卵 卵
卵, 朗欄 來 濾 賈濫濾 欄卵 卵 卵سجى

14 ȅ 藍İˑ卵濾 卵 襤ʞ卵濾 朗 車 欄 ȅ 襤濫 賈 車朗  卵卵 卵卵 賈浪, 來
車朗 Ţ狼車 (X)朗 ŝ Ő 欄欄˥ 欄卵 卵卵 卵欄賈 襤Ɋ (0)濾 欄 卵朗 卵欄賈سجى

15 來 濫 浪-襤ʞ卵濾 卵,濫更Ŋ 拉ʿ  濾來濾 來  朗 卵卵, 卵 ʃ濫卵 Ȫ卵卵 卵
卵  藍 ũ藍欄 襤ʞ卵濾 卵Ŋ Ő 朗 車濫 欄Ŋ來濾 朗 車卵-車卵 來Ŋ 濫 Ů欄ʿ卵 來 濫
藍車卵 Š濾卵濫سجى 車欄, 車濫 車濾濾欄來濾 濫 Ů欄ʿ卵 來 卵 朗 朗 欄, 賈 欄 車朗
來賈卵卵 卵卵 賈浪 欄 欄ő來濾 卵 車卵卵濫襤Ŋ 欄朗襤Ŋ 濫朗 車朗 卵 欄卵 卵سجى

16 濫Ɨ來濾 來 卵ˑ欄 襤ʞ卵濾 藍ŝ 朗 車朗 賈朗 "˙狼 襤ʞ卵濾 朗 欄 欄卵欄ő"
Ő 欄  欄卵欄ő來濾 車朗 į欄 賈來卵 卵欄賈سجى

17 Ůȑ朗 濫Ɨ 賈 濫 車藍欄欄ʮ 朗卵 欄 車濫 ȅ來濾 卵 襤ʞ卵濾 欄卵 卵 賈浪,濾來濾 來
濫更Ŋ 拉ʿ  朗 卵卵 卵 賈浪, 車賈濫 濾 車朗 來 欄卵 卵 賈浪 濾來濾  ɨ來濾 Ő
欄卵 卵 賈浪سجى

18 ʃ濫卵 欄卵Ŋį Ů來車朗欄車濾 藍ʋ朗 藍卵  藍來  ȅ 藍İˑ卵 濫
來來狼濫 Ů卵ɑ 朗 朗 賈卵 賈œسجى 車濫 濫Ɨ來濾/ 藍ƥ 濫Ɨ來濾/藍ƥ 濫Ɨ來濾 來
 卵 欄 卵 欄卵卵 卵卵 賈浪 欄 朗 賈 車藍欄欄ʮ Ő 欄 襤ʞ卵濾 Ůȑ朗 ȅ 朗 欄
濾 來卵 Ő 欄  襤ʞ 欄濾藍濾 朗 藍車卵 車Ƣ濫 車朗 欄卵 卵卵 賈浪سجى
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ŮÔ車Ô
朗欄Ɨ ȅ/襤ʞ 欄濾藍

藍

濾

Ƿġ 

B /  車濾車卵 1 1

C / 卵ȏ 欄 1 1

B/ ġ Ɨ卵र 濫 欄Ʉ卵女
1 1

D/ 0.48 1 1

A/ (i), (ii)  (iv) 1 1

D/ 欄濾 Ţ來來車來  Ů卵濫 1 1

C / (iii)  æ'4ç / D/ (i)  (iv) 1 1

C/ एक हȣ गुणसूğ पर अवǔèथत सहलÊन जीन 1 1

B/ 朗卵ː朗欄車車 1 1

C/ sal I 1 1

B/ 朗İƃ朗ज़ Ů來濫 1 1

B/ 濫Ɨ濫 欄濾 1 1

C/ 欄 (A) सहȣ 賈浪, 朗欄 卵 (R)  賈浪سجى 1 1

ￇí 欄 æￇç  卵 æ￘ç 來來濾 車賈濫 賈œ  卵 æ￘ç 車ȑ 賈浪 欄 æￇç 濫

車賈濫 ʩ卵ƥ卵 卵 賈浪 ￏ

1 1

ￇí 欄 æￇç  卵 æ￘ç 來來濾 車賈濫 賈œ  卵 æ￘ç 車ȑ 賈浪

欄 æￇç 濫 車賈濫 ʩ卵ƥ卵 卵 賈浪سجى

1 1

ￇí 欄 æￇç  卵 æ￘ç 來來濾 車賈濫 賈œ  卵 æ￘ç 車ȑ 賈浪

欄 æￇç 濫 車賈濫 ʩ卵ƥ卵 卵 賈浪سجى

1 1
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Ƿġ 

¼ d½ vkW欄Žl dh ,d ia[kqM+h vkdkj jax vkSj fpUg esa eknk eD[kh ls vLokHkkfod lekurk
gksrh gS] uj eD[kh Qwy dks eknk le>dj mlds lkFk Nn~e eSFkqu djrk gS vkSj bl çfØ;k
ds nkSjku Qwy ds ijkxd.k ls <d tkrk gSA

¼[k½ [kaMu] fu{kkyu] vip;] áwfefQds'ku ] [kfuthdj.k

% blls ,d xgjs jax dk 欄Ţː 欄賈 ȕ 卵 欄卵Ŋ tkrk gS ftls áwel dgk

tkrk gS tks ekbØksfc;y fØ;k ds çfr उÍच çfrjksèkh gksrk gS vkSj csgn èkheh xfr ls
fo?kfVr gksrk gSA

1+1

1

1 2

¼ d½ thu DyksÇux@çoèkZu

¼[k½

¼i½ EcoRl IykfLeM vkSj fotkrh; ¼,fy;u½ Mh,u, nksuksa dks dkVus ds fy,

(ii)leku çfrcaèku ,atkbe ds lkFk dkVus ls nksuksa Mh,u, ds var esa fpifpis fljs fudysaxs
ftUgsa Mh,u, लाईगेस }kjk ,d lkFk tksM+k tk ldrk gSA

½

½

1 2

¼ d½

(i) çfrj{kh çnku djrk gS @ vkÃth, çnku djrk gS @ iks"k.k çnku djrk gS @ fuf"Ø;
çfrj{kk çnku djrk gS

(ii) 濫車 (dksyksLVªe)

¼[k½

(i) ,ytÊ

(ii) vkÃthÃ

(iii) fgLVkekbu vkSj lsjksVksfuu

1

1

½

½

½+½ 2

20
¼ d½ N:

¼[k½

 10

 0-34 नैनोमीटर@3-4 A0

(x ) Mcy gsfyDl esa nwljs ds Åij ,d ¢ार युÊम dk ry vfrfjä :i ls Mh,u,
dh ispnkj lajpuk dh fLFkjrk dh iqf"V djrk

½

½

½

½ 2

¼ d½

 vaèkkèkqaèk vkSj voSèk dU;k Hkzw.k gR;k ij jksd yxkuk 1+1
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 igyh frekgh@ 12 lIrkg@ rhu eghus

¼[k ½

 Jksf.k 'kksFkt jksx
 ekuo bE;quksMsfQf'k,alh ok;jl@,pvkÃoh] tuukax nkn] gsisVkbfVl ch

(

1

½ + ½

2

Ƿ  

¼ d½ Lo&vlkeatL; , 濾卵藍 çfØ;k ftles (,d gh Qwy ;k ,d gh ikSèks ds vU;

Qwy ls) Lo&ijkx dks ijkx ds vadqj.k ;k L=hdslj esa ijkx uyh dks jksddj ;k chtkaM dks
fu"ksfpr gksuss ls jksddj@ijkx voeqfä vkSj okÆrdkxZ xzg.k'khyrk dk ledkyhu uk
gksuk ] ;k rks ijkx oÆrdkxz ds xzg.k'khy gksus ls igys voeqä gks tkrk gS ;k ijkxd.k ds
voeqfä ls cgqr igys xzg.k'khy gks tkrk gS

¼[k½ blls var%çtuu volkn mRiUu gksrk gS

1+1

1 3

iwoÊ vÝhdk esa foDVksfj;k >hy esa yk, x, uhy ipZ ds dkj.k varr% >hy esa
ikfjfLFkfrd :i ls cstksM+ flfpfyM eNyh dh 200 ls vfèkd çtkfr;k¡ foyqIr gks

x;h ,xktj ?kkl tSlh vkØked [kjirokj çtkfr;ksa ls gekjh ewy çtkfr;ksa dks [krjk iSnk

gks x;k,¼ikFksZfu;e½ ;k ySaVkuk ;k हायिसंथ ¼ÃpksÆu;k½ ;k eRL; ikyu ds mís';ksa ds fy,

vŽ濫dh dSVfQ+'k dk ifjp; Dykfj;kl xSjhfiul gekjh ufn;ksa esa ns'kh dSVfQ+'k ds fy,
[k+rjk gS

¼

¼[k½ mPp LFkkfudrk vkSj çtkfr;ksa dh le`f)

1+1

½ + ½ 3

¼ d½ vxqf.kr&fí~oxqf.krk Çyx fuèkkZj.k ç.kkyh

¼[k½

(i) lelw=h foHkktu

(ii) 16

(iii) 32

(x)

Çyx% uj

xq.klw= la[;k% 16

½

½ x3

½ +½ 3

ySDVkst dks ijeh,t+ ds ekè;e ls dksf'kdk esa igqapk;k tkrk gS] ,d çsjd ySDVkst dh
mifLFkfr esa neudrkZ çsjd ds lkFk fØ;k djds fuf"Ø; gks tkrk gS] blls vkj,u,
iksyhejst+ mUuk;d rd igqap tkrk gS vkSj vuqys[ku vkxs c<+rk gS

1x3
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½ x6 3

¼ d½

-vkarfjdिभि° % xHkkZ'k; var%Lrj (,aMksesfVª;e) , ekfld èkeZ pØ ds

nkSjku ,aMksesfVª;e esa pØh; ifjorZu gksrs gSa @ xHkkZoLFkk ds fy, ,aMksesfVª;e dk eksVk

gksuk vko';d gS

-eè;िभि° % ek;ksesfVª;e] ek;ksesfVª;e cPps ds çlo ds nkSjku etcwr ladqpu çnÆ'kr

djrk gS

¼[k½ vaMk'k; es dhid ds fdukjksa ij maxyh tSls mHkkj gksrs gSa ftUgsa >Yyjh ¼fQ+fEcz;k½

dgk tkrk gS] tks vaMksRltZu ds ckn ÇMc dks bdëk djus esa enn djrs gSa

½ x2

½x2

½x2 3

lSVfyax VSad esa अवसाǑदत thok.kq >qaM lfØ;hr vkiad dgykrk gS

¼[k½ vok;oh; thok.kq vkiad esa cSDVhfj;k thok.kq (cSDVhfj;k) vkSj dod dks ipkrs gSa]

bl ikpu ds nkSjku cSDVhfj;k xSlksa ¼tSls ehFksu] gkbMªkstu lYQkbM vkSj dkcZu

Mkbv‚DlkbM½ dk feJ.k mRiUu djrs gSa

1

1+1 3

¼ d½ ekuo çksVhu le`) nwèk ¼2-4 Ēाम Ĥित िलटर ½ dk mRiknu djrk gS] ekuo

vYQk ySDVycqfeu ekuo f'k'kqvksa ds fy, vfèkd iks"k.k वाला larqfyr vkgkj gS

¼[k½ एंफkसीमा dk bykt djus ds fy,

1+1

1 3

Ƿ  
¼ d½ mRifjorZu

¼[k½ A/ ǒवकासीय nwjh vfèkd होने पर नाइĚोजनी ¢ारɉ मɅ अंतर भी बढ़ जाता ह sैa /

D/ ǒवकासीय nwjh de होने पर नाइĚोजनी ¢ारɉ मɅ अंतर भी de gksrk जाता ह sैa

(x) (i) vilkjh fodkl] pw¡fd ;s nksuksa ,d gh iwoZt ls mRiUu gq, gSa o bues letkrh;

lajpuk;s gksrh gSa

(x) (ii)

muds vyx&vyx muds ,d gh iwoZt @oa'kkoyh gSa

1

1

1+1
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iwoZt@oa'kkoyh gSa

muesa letkrh; lajpuk;s gksrh

gS

muds ikl rqY;:i lajpuk;s

gksrh gS

vax dh lajpuk ,d tSlh

ysfdu dk;Z fHkUu&fHkUu gksrs gSa

vax dh lajpuk fHkUu gksrh gS

ysfdu dk;Z leku gksrk gS

1+1

4

¼ d½ mipkj ysus okys iq#"kksa dh la[;k efgykvksa dh rqyuk esa vfèkd Fkh/ 18 esa ls 1

efgyk dk bykt fd;k x;k/ 7 esa ls 1 iq#"k dk bykt fd;k x;k/11 esa ls 1 O;fä

dSukfcl lSfVok ;k isisoj lksEuhQsje ç;ksx dk vknh Fkk/ nokvksa ds mi;ksxdrkZvksa esa

20% dh òf) gqÃ gS / 2022 esa 292 fefy;u yksx nokvksa dk lsou dj jgs Fks

¼[k½ u'kk djus okyksa ds chp nwf"kr lqb;ksa ds vknku&çnku ls gsisVkbfVl ch

vkSj ,pvkÃoh tSlh chekfj;ka QSyrh gSaA nksuksa jksx eq[; :i ls ok;jl ds dkj.k gksrs gSa

(x) (i) dSufcl lSfVok

(x) ¼ii) isisoj lksfEuQsje

½ + ½

1+1

1

1 4

Ƿ  

¼ d½ ¼i½

&cSflyl FkqÇjft,fUll chVh V‚fDlu çksVhu cukrk gS tks fuf"Ø; çksV‚fDlu ds :i esa

ekStwn gksrk gS blfy, Lo;a cSDVhfj;k ugÈ ejrs gSa

,d ckj tc dhV fuf"Ø; çksVksfDlu dks fuxy ysrk gS] rks ;g ykokZ dh vkar ds {kkjh;

ih,p ds dkj.k vius lfØ; :i esa ifjoÆrr gks tkrk gS tks fØLVy dks ?kqyu'khy

cukrk gS] lfØ; fo"k eè; vkar midyk dksf'kdkvksa dh lrg ls tqM+ tkrk gS] ftlls

dksf'kdkvksa es lwtu आने से वे फट जाती हɇ vkSj varr% dhV dh e`R;q gks tkrh gS

(ii) fof'k"V chVh fo"k thu dks cSflyl FkqÇjft,fUll 車朗 vyx fd;k tkrk gS ]dikl esa

O;ä dj ds] tc dikl dk dhM+k ikSèks ds Hkkx dks fuxyrk gS] rks og ftfor ugÈ cp

ikrk gS

¼[k½ (i)-fuf"Ø;dj.k ] mPp rki ;k rkieku ij Mh,u, ds nks jÏजुक vyx gks tkrs gSa]

-miØked dh rkikuq'khyurk , çkbej ds nks समÍुचय Mh,u, ls tqM+rs gSa

& Ĥसार (,DlVsa'k½] एंजाइम VSd iksyhejst+ çfrfØ;k esa çnku fd, x, U;wfDy;ksVkbM

vkSj thuksfed Mh,u, dks VsEiysV ds :i esa mi;ksx djds miØked Mh,u, dk ǒवèतार

1

½ x 4

½ x4

½ x 6
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djrk gS

@@

(ii) çoÆèkr VqdM+ksa dk mi;ksx laokgd }kjk DyksÇux/ Mh,u, v¡xqfyNkih /iqu% la;kstd

çksVhu la'ys"k.k/ jksxksa ds funku ds fy, fd;k tk ldrk gS ¼ ½

½ x 6

1+1 5

¼ d½ (i) Hkzw.k कोष ds chtkaM}kjh fljs , ij rhu dksf'kdk,a ,d lkFk lewfgr gksdj

vaMmidj.k dk fuekZ.k djrh gSa] vaMmidj.k esa nks lgk; dksf'kdk,a , ,d vaM dksf'kdk

gksrh gS] lgk; dksf'kdkvksa esa chtkaM}kjh fljs fo'ks"k ij dksf'kdh; LFkwyu gksrk gS ftls

rUrq:i lEeqPp; dgk tkrk gS] rhu çfrO;klAUr dksf'kdk,¡ fuHkkxh; fljs ij gksrh gSa ]

cM+h dsaæh; dksf'kdk esa nks èkzqoh; ukfHkd gksrs gSa] bl çdkj ifjiDork ij ,d fof'k"V

पुçपीपादप (,aft;ksLieZ) , Hkzw.k कोष gksrh gS tks 8& ÛयÈूलीकृत 7& कोिशकȧय okyk gksrk gS

@@

(ii) nks uj ;qXedksa esa ls ,d dsaæh; dksf'kdk esa fLFkr nks èkzqoh; ukfHkdksa ds lkFk

tqM+dj ,d f=xqf.kr çkFkfed Hkzw.kiks"k dsaæd ¼ihÃ,u½ dk fuekZ.k djrk gS

½x8

½x8

1
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¼[k½

1½ ekfld

èkeZ

izkoLFkk@

fnu 1&5

de

,Q,l,p

vkSj ,yp

de

çkstsLVsjksu

vkSj

,LVªkstu

iqVd

fodflr gksus

yxrs gSa

var%Lrj

ijr

ekfld èkeZ

çokg

ds :i esa
टूट कर

ckgj

fudy

tkrh gS

2½iqVdh;

izkoLFkk@

çtuu

pj.k@

fnu 6&13

,Q,l,p

vkSj ,y,p

c<+rk gS

,LVªkstu

c<+rk gS

vkSj

çkstsLVsjksu

de gksrkgS

iqVd ifjiDo

gksrk gS

var%Lrj

dk

LFkwyu

djuk

3½vaMksRlxZ

izkoLFkk@

fnu 14&15

,y,p

उÍचतम

ˑ¼yxHkx

14oka fnu½

,LVªkstu dk

Lrj c<+uk

vkSj

çkstsLVsjksu

dk degksuk

xzkfQ+ iqVd

VwVuk

xHkkZ'k;

dh ijr
पुनः eksVh

gks tkrh gS

4½ lzkoh

izkoLFkk

@fnu

16&28

,Q,l,p

vkSj ,y,p

Lrj esa

fxjkoV 'kq:

gks tkrh gS

mPp

çkstsLVsjksu

vkSj de

,LVªkstu

VwVk gqvk

iqVd d‚iZl

Y;wfV;e esa

ifjoÆrr gks

tkrk gS tks

çkstsLVsjksu

vkSj ,LVªkstu

dk mRiknu

djrk gS

çR;kjksi.k

ds fy,

xHkkZ'k;

dh ijr

eksVh gksrh

jgrh gS

(

1/2
1/2

1

+

½x4

+

½x4
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//

(
1/2

1/2

1

+

½x4

+

½x4

5

¼ d½ mUgksaus ns[kk fd fdlh {ks= esa çtkfr;ksa dh le`f) ¼fofHkUu çtkfr;ksa dh la[;k½

c<+rh {ks= ds lkFk c<+rh gS] dsoy ,d lhek rd gh

(ii)



•

 Z çtkfr;ksa dh le`f) vkSj {ks=@çfrxeu xq.kkad@xzkQ ds <yku ds chp lacaèk

fn[kkrk gS

¼[k½ (i) lhfer lalkèkuksa ds lkFk ,d fuokl LFkku esa c<+rh vkcknh 'kq: esa ,d varjky

1+1

1+1

1
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pj.k fn[kkrh gS] mlds ckn Roj.k , eanu ds pj.k vkSj var esa ,d vuarLi'kÊ pj.k] tc

tula[;k ?kuRo ogu {kerk rd igqap tkrk gS

(ii)

 dN/dt = rN (K-N)/(K)

tgk¡ N ¾ le; t ij tula[;k (समǒƴ) ?kuRo

 r ¾ çk—frd òf) dh vkarfjd nj

 K ¾ fdlh fn, x, vkokl esa iks"k.k {kerk / vfèkdre laHko la[;k

½x4

1

1

½

½ 5
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