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MARKING SCHEME 2022-23 

Subject : BIOLOGY (044) 

Q.No.  Question Marks 

SECTION A 

1. (b) Irreversible 
 

1 

2. (d)A-(iv) , B-(i), C-(ii), D-(iii) 
 

1 

3. (d)  a--- b has polarity 3’------> 5’    and      c---- d has polarity 5’------> 3’                 
 

1 

4. (d) 0.16 (AA); 0.48 (Aa); 0.36 (aa) 
 

1 

5. (d) 50% 
 

1 

6. (b) passive immunity 
 

1 

7. (c)A-(iii) , B-(iv), C-(i), D-(ii) 
 

1 

8. (b) biopiracy 
 

1 

9. (c) Predator is an organism that catches and kills other organism for food. 
 

1 

10. (c) Declining population 
 

1 

11. (b) Gross primary productivity is always more than Net primary productivity. 
 
 

1 

12. (b) 36 Chromosomes  
 

1 

Question No. 13 to 16 consist of two statements – Assertion (A) and Reason (R). Answer these questions 
selecting the appropriate option given below:  
A. Both A and R are true and R is the correct explanation of A. 
B. Both A and R are true and R is not the correct explanation of A.  
C. A is true but R is false.  
D. A is False but R is true. 

 
13. C. A is true but R is false.  

 
1 

14. A. Both A and R are true and R is the correct explanation of A. 
 

1 

15. B. Both A and R are true and R is not the correct explanation of A.  
 

1 

16. A. Both A and R are true and R is the correct explanation of A. 
 

1 
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SECTION B 

17. GnRH or gonadotropin releasing hormone is a hypothalamic hormone. 
Spermatogenesis starts at puberty due to its significant increase . 
Its increased levels acts on anterior pituitary gland and stimulates the secretion of LH 
and FSH.  – 1m 
LH acts on the Leydig cells and stimulates synthesis and secretion of androgens. FSH 
acts on Sertoli cells, which stimulates the secretion of some factors that help in 
spermiogenesis. – 1m 
 

2 

18.  Failure of segregation of chromatids during cell division  results in gain or loss of a 
chromosome , this is known as aneuploidy.( 1m) 
It could lead to genetic disorders. 

a) Gain of autosome  example  is Down’s syndrome additional  21st chromosome 

is  seen. ( ½ m) 

b) Loss of a X chromosome in females   is Turners syndrome , XO only 45 

chromosomes are present.  ( ½ m)                      

2 

19. Mast cells release chemicals like serotonin and histamine, which causes allergy.( ½ + 
½ m = 1m) 
(i)In case of snake bite, quick immune response is required and we cannot wait for 
the body to produce antibodies.( ½ m) 
(ii)In tetanus, it is infected with some deadly microbes to which quick immune 
response is required.( ½ m) 
 

2 

20. The dual function of AUG codon: 
 (a) It codes for amino acid methionine. ( ½ m) 
(b) It is an initiation codon.  ( ½ m) 
The sequence of bases from which it is transcribed is TAC.( ½ m) Its anticodon is 
UAC.( ½ m) 

2 

21. Ti plasmid is isolated from Agrobacterium tumefaciens bacteria.(1m) 
The Ti plasmid of Agrobacterium is responsible for the natural transformation of 
plant cells into tumours. So it is disarmed and used as vector to deliver genes in plant 
cells.(1m) 

OR 
(a)’A’ is vector /plasmid DNA and ‘B’ is foreign DNA. ( ½ + ½ = 1m) 
(b)Eco RI ( ½ m) 
(c)DNA ligase ( ½ m) 
 

2 

SECTION C 

22. (a)The above diagram is a section of seminiferous tubule. (1 m) 
(b)’A’ is spermatogonium and ‘B’ is primary spermatocytes ( ½ m + ½ m ) 
(c)’F’ is sertoli cells provide nourishment to the germ cells.(1 m) 
 

3 

23.  

Geitonogamy Xenogamy 

It is the transfer of pollen grains 
from the anther to the stigma of 
another flower of same plant 

It is the transfer of pollen 
grains from the anther to 
the stigma of different 
plant 

3 
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 The pollen grains are genetically 
similar to the plant 

The pollen grains are 
genetically different from 
the plant 

 
(Each difference 1m + 1m = 2m)          
Geitonogamy leads to inbreeding depression because the pollen grains are 
genetically similar resulting in inbreeding. Continuous inbreeding reduces fertility. 
(1m) 
 

24. 

 
(i) Transcription occurs in 5’-------->3’ ( ½ m) 
(b) Promotor gene has DNA sequence that provide binding site for RNA polymerase.  
( 1m )  
 

3 

25. (a) A-Exponential growth curve , B-Logistic growth curve.( ½ m + ½ m = 1m) 
(b)A- any species growing exponentially under unlimited resource condition shows 
this growth curve. B- A population growing in a habitat with limited resources shows 
an initial lag phase an accelerated log phase and a decelerated steady phase..( ½ m + 
½ m = 1m) 

 

3 

26. (a)All cells have cellular oncogenes or proto-oncogene, which code for certain growth 
factors. Under certain conditions, they get activated and lead to oncogenic 
transformation causing cancer. 
This transformation is induced by physical, chemical and biological factors called 
carcinogens. (1m) 
(b) 

Benign tumour Malignant tumour 

These tumours remain limited to their 
original location. 

These tumours have neoplastic cells 
which separate and move to other sites. 

These cause less damage to the body. These cause more damage to the body, 

Metastasis does not occur. Metastasis is the main feature. 

 (Any one difference each 1m +1m = 2m) 
 

OR 
Physiological barriers- these barriers are physiological secretions. Their function is to 
prevent growth of microorganisms which are capable of passing the physical barrier. 
These include sweat, saliva, tears and acid secreted in the stomach.(1m) 
Cellular Barriers : Leukocytes and monocytes are natural killers in the blood and they 
destroy microbes. Macrophages are present in the tissues. They phagocytose and 
destroy microbes.(1m) 
Cytokine Barriers : Virus infected cells secrete proteins called interferons and protect 

3 
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non-infected cells from the viral infection.(1m) 
 

27. Amplification of gene is done using Polymerase Chain Reaction(PCR) . it is carried out 
in following steps. 
(i)Denaturation:The double stranded DNA is denatured by applying high temperature 
of 95o C for 15 seconds. Each separated strand acts as template.(1m) 
(ii)Annealing: Two sets of primers are added , which anneal to the 3’ end of each 
seprated strand.(1m) 
(iii)Extension : DNA polymerase extends the primers by adding nucleotides 
complementary to the template provided in the reaction. 
Taq Polymerase is used in the reaction , which can tolerate heat. All these steps are 
repeated many times to get several copies of the desired DNA.(1m) 
 

 
 

3 

28. Introduction of alien species causes decline or extinction of indigenous species due to 
tough competition for utilization of resources =1 
Examples: 
Introduction of Nile perch in lake Victoria led to extinction of more than 200 species 
of Cichlid fish / Introduction of African cat fish (Clarias gariepinus) for aquaculture 
poses threat to indigenous catfish/ Threat posed to native species by invasive exotic 
weeds like carrot grass (Parthenium) / Lantana and water hyacinth (Eichhornia) 
/Extinction of Abingdon tortoise by introduction of goat. (any two) 1+1=2 
[3 Marks] 
 

3 

SECTION D 

 Q.no 29 and 30 are case based questions. Each question has subparts with internal 
choice in one subpart.  
 

 

29. (a)First child  genotype HbAHbA / HbAHbS 
Second child genotype HbSHbS      ( ½ m + ½ m= 1m) 
(b) Autosomal recessive       (1 m) 
(c)  This representation is of a normal person. In a normal person the mRNA contains 
the codon GAG which codes for glutamic acid. In a sufferer, the codon GAG is 
replaced by GUG in the mRNA. Hence, during translation of the defective mRNA, 
Glutamic acid is replaced by Valine. 

4 
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The disease represented by the defect in the given gene is sickle-cell anaemia. It is an 
autosomal recessive trait.( 1+1= 2m) 

OR 
 

(c)  This representation is of a infected person. In a infected person the mRNA codon 
GAG is replaced by GUG. Hence, during translation of the defective mRNA, Glutamic 
acid is replaced by Valine. 
The disease represented by the defect in the given gene is sickle-cell anaemia. It is an 
autosomal recessive trait.( 1+1= 2m) 
 

30. (a) The main prevalence peak in childhood is in accordance with the age of maximum 
infection intensity. (1 m) 
(b)A healthy person acquires this infection through contaminated water, vegetables, 
fruits, etc.(1 m) 
(c)Wuchereria (W. bancrofti and W. malayi), are the filarial worms that cause 
filariasis in humans (1 m) 
Diagnostic symptoms: 
• The disease majorly affects the lymph system, collection of fluid causes swelling in 
arms breasts, legs and genital regions in men. This swelling is known 
as    lymphedema. 
• Inflammation in lower limbs.(any one symptom 1m) 

OR 
 
(c)Entamoeba histolytica causes amoebiasis. 
Symptoms are :-Constipation, abdominal pain, cramps and stools with excess mucous  
/ blood clots. (any one symptom 1 m) 

 
 

4 

SECTION E 

31. Development of ovum from oogonium in human female 

 Oogonium enters meiosis I suspends in prophase I and forms Primary oocyte. 
Primary oocyte becomes surrounded by a layer of granulosa cells and is called 
primary follicle.(1m) 

 Primary follicle gets surrounded by more granulosa cells and a theca layer . 
This stage is called secondary follicle.(1m) 

 A cavity develops in the secondary follicle around the primary oocyte called 
antrum.Theca layer becomes organised into outer theca externa and inner 
theca interna. This stage is called tertiary follicle.(1m) 

 Primary oocyte completes meiosis I and forms a large cell secondary oocyte 
and tiny cell first polar body. 

 Tertiary follicle transforms into a mature follicle called Graafian follicle.(1m) 

(1m) 

5 
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OR 

Ans. Nucellus / Ovules   = 1 
A single MMC / megaspore mother cell differentiates in the micropylar region of the 
nucellus , MMC undergoes meiosis , to produce four (haploid) megaspores , one of 
the megaspore functional, the nucleus of functional megaspore undergoes free 
nuclear division , to form 2  nucleate - 4 nucleate - 8 nucleate embryo sac , cell wall 
formation occurs in six of 8 nuclei , two polar nuclei occur in the large central cell to 
form 8 nucleated and 7 celled embryosac = ½ × 8 
// 
The following diagram can be considered in lieu of the explanation 

 
 

32. Hershey and Chase conducted experiments on bacteriophage to prove that DNA is the 
genetic material 
Procedure:   (3m) 

(a) Some bacteriophage virus were grown on a medium that contained 
radioactive phosphorus (32P) and some in another medium with radioactive 
sulphur (35S).   

(b) Viruses grown in the presence of radioactive phosphorus (32P) contained 
radioactive DNA.    

(c) Similar viruses grown in presence of radioactive sulphur (35S) contained 
radioactive protein.    

(d) Both the radioactive virus types were allowed to infect E. coli separately.    
(e) Soon after infection, the bacterial cells were gently agitated in blender to 

remove viral coats from the bacteria.    
(f) The culture was also centrifuged to separate the viral particle from the 

bacterial cell.  
Conclusions:   (2m) 

(a) Only radioactive 32P was found to be associated with the bacterial cell, 
whereas radioactive 35S was only found in surrounding medium and not in the 
bacterial cell. 

(b) This indicates that only DNA and not protein coat entered the bacterial cell.    
(c) This proves that DNA is the genetic material which is passed from virus to 

bacteria and not protein. 
 

5 
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OR 

a) Some of the important goals of HGP were as follows:  
(i) Identify all the approximately 20,000-25,000 genes in human DNA ,  
(ii)  Determine the sequences of the 3 billion chemical base pairs that make up 

human DNA, 
(iii)  Store this information in databases ,  
(iv)  Improve tools for data analysis ,  
(v) Transfer related technologies to other sectors such as industries , 
(vi) Address the ethical legal and social issues (ELSI) that may arise from the 

project (any 4) = ½ × 4  
b) Solving challenges in health care/ agriculture /energy production/ environmental 
remediation / diagnosed disorder / treat disorders / prevents disorders (any four) =  ½ 
× 4 c) BAC - bacterial artificial chromosomes = ½ Used as vector for cloning of DNA 
fragments = ½ [2 + 2 + 1 = 5 Marks]. 
                                                                                                                    

33. (a) 
(i) E.coli cloning vector /plasmid (accept only if cloning vector / plasmid is mentioned ) 
= 1m 
(ii) ‘rop’ - codes for proteins involved in the replication of plasmid = 1 
(iii) Selectable markers which helps in identifying and eliminating non transformants , 
and permitting the growth of transformants = ½ × 2   [1 × 3 = 3 Marks] 
 
(b)Animals having undergone DNA manipulation (to express an extra / foreign gene) = 
1m 
-(Rosie) produced human protein - enriched milk / 2.4 gm protein per litre which 
contained human alpha - lactalbumin , and was nutritionally more balanced (product) 
for human babies than natural cow milk = ½ × 2          [2 Marks] 

OR 
(a) 
(i) Identification of DNA with desirable genes , so that the genetically modified 
organism has largely desirable genes = ½ + ½ 
(ii) Introduction of the DNA with desirable genes , into the host using vector = ½ + ½ 
(iii) Maintenance of introduced DNA in the host , and transfer of the DNA to its 
progeny through cloning = ½ + ½ 
(b) 

5 
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Make crops more tolerant to abiotic / cold / heat / drought / salt stresses / Reduces 
reliance on chemical pesticides (pest-resistant crops) / Reduce post harvest losses / 
Increased efficiency of mineral usage by plant (prevents early exhaustion of soil 
fertility) / Enhanced nutritional value of food (example vitamin A enriched rice / 
starch) /  To create tailor-made plants for non food purposes (to supply alternative 
resources of  fuels / pharmaceuticals to industries) = (Any four) = ½ × 4 [2 marks] 

 
 


