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SECTION A 
1 Where are the leydig cells present? What is their role in reproduction? 

Ans: Between / outside the seminiferous tubules// interstitium of the testes=1 

Role – stimulates and secretion of androgens =1 

1 

2 Give an example of hormonal IUD. 

LNG -20 

1 

3 Name the respective pattern of inheritance when F1 phenotype 

a) Doesn’t resemble either of the two parents and is in between the two

b)Resembles only one of the two parents

ans: a) incomplete dominance  (1/2 ) 

b) dominace (1/2 )

1 

4 Mention one application of each. 

i) DNA finger printing

ii) ELISA

Forensic, Paternity dispute ( any relevant use 1/2 mark) 

Diagnosis of AIDS 1/2 

1 

5 In case of an infertile couple, the male partner can inseminate normally but the 

mobility of sperms is below 40 percent. Judge, which kind of ART is suitable in this 

situation to form an embryo in the laboratory, without involving a donor?    

Intra Cytoplasmic Sperm Injection  (1) 

1 



 SECTION B  

6  A relevant portion of b-chain of haemoglobin of a normal human is given 2 

 below:  

 

 

 

 

 

 

 

The codon for the sixth amino acid is GAG. The sixth codon GAG mutates to 

GAA as a result of mutation „A‟ and into GUG as a result of mutation „B‟. 

Haemoglobin structure did not change as a result of mutation „A‟ where as 

haemoglobin changed because of mutation „B‟ leading to sickle shaped RBCs. 

Explain giving reason how mutation „B‟ could change the haemoglobin structure 

and not mutation „A‟.  

 Ans: GAA also codes for glutamic acid and hence no change in RBC. = 1  

 GUG codes for Valine and so the sickle shaped RBCs. = 1  

 [1+1= 2 marks]  
 

2 

7 Explain the function of each of the following 

a) coleorhizae – protects the radical of monocot embryo = 1 

b) germ pores – allow germination of pollen grains/formation of pollen tubes 

=1 

 

2 

8 AUG codon has  dual function. Explain. Give the sequence of bases it is transcribed 

from and its anticodon.. 

Ans: Codes for Methonine and is an initiation codon. = 1mark 

The sequence of bases from which it is transcribed is TAC. = ½ 

Its anticodon is UAC. = ½ [1 + ½ + ½ = 2marks]  

9 A recombinant vector with a gene of interest inserted within the gene of β-

galactosidase enzyme, is introduced into a bacterium. 

a)  How would you select recombinant colonies from non-recombinant ones? 

b) This method of selection referred to as insertional inactivation.  Why? 

Ans: bacteria is grown in a medium with chromogenic substrate, colonies 

formed show blue colour – no recombinants =1/2x3=1 ½ 
b)gene for the enzyme is inactivated by insertion = 1/2  

10 a) Which body system is affected by ADA deficiency in humans. Mention its cause. 2 



b) Name the vector used for transferring ADA-DNA into the recipient cells in humans. 

Name the recipient cells. 

 

a) Defective gene into producing ADA, immune system is affected =1/2+1/2 
b) A retroviral vector is used, recipient cells are lymphocytes = ½+1/2 

 

 SECTION B  

11 Is it possible for a baby girl  to suffer from haemophilia? Discuss the conditions 
making it possible? Support your answer with the help of a cross. 

Ans: X
h
Y, Father is haemophilic=1 

Possibility of the daughter being haemophilic. =1 

[1+1+1 = 3marks] 3 

12 Parturition in humans is a neuro endocrine mechanism. Justify the statement. 

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 

13 Given below is the diagram of a human ovum surrounded by a few sperms. Observe the 
diagram and answer the following questions: 

 
 
a)  What is the role of zona pellucida in this process? 
b) Analyze the changes occurring in the ovum during the process. 
c) How is the entry of sperm into the ovum facilitated? 

a) Zona pellucida ensures the entry of only one sperm into the ovum 1 

b) Induces completion of meiotic division of the secondary oocyte, formation of 
 



second polar body and a haploid ovum ½ x 2 = 1 

c)Enzymes of acrosome help (½ mark if only ‘acrosome’ is written) 1 

 

14 Explain the phenomena of multiple allelism and codominance taking ABO blood 
group as an example. 

One gene I has three alleles IAIB and i.  Hence multiple allelism.  1 

We inherit any two alleles.  1 

When the genotype is IAIB the blood group is AB since IA and IB equally influence the 
formation of antigen A and B.  1  

15 a)  In pBR322, foreign DNA has to be introduced in tetR region. From the restriction 
enzymes given below, which one should be used and why: 
PvuI, EcoRI, BamHI 

b) Give reasons, why the other two enzymes cannot be used. 

a) Bam HI should be used, as restriction site for this enzyme is present in tetR region 1 
b) PvuI will not be used, as restriction site for this enzyme is present in ampR region (not 
in tetR) .     1 
EcoRI will not be used, as restriction site for this enzyme is not present in selectable 

marker tetR     1  

16 PCR is used for amplifying a gene of interest.  Describe the procedure involved . 

 

ds DNA is denatured at high temperature to unzip them, annealing using two sets of 

primers, amplification in the direction of 5‟--3‟ using Taq polymerase. this 

enzyme is thermo stable, 1 billion times amplified in 30 cycles =1/2x6=3 

labeled illustration to be evaluated in lieu of the explanation 1/2x6=3  

17 a) Mention any four strategies adopted by flowering plants to prevent self pollination. 

b) Geitonogamy is also referred to as genetical autogamy.  Give reason. 

 

Ans: a)pollen release and stigma receptivity are at different times=1/2 

Anther and stigma are placed at different positions=1/2 

Self incompatibility/prevents pollen from fertilizing the ovule of the same 

plant=1/2 

Production of unisexual flowers=1/2 

b)pollen grains come from the same plant=1  

18 Humans and birds show chromosomal sex determination mechanism .  Explain human 

sexdetermination and also mention how is it different from that of birds? 

 

Ans: Human: Females produces all gametes with X chromosomes. If the egg fuses 

with a sperm with X chromosome a daughter is born. If the egg fuses with the sperm 

with a Y chromosome a son is born. 

[½*3 = 1½ marks] 

Birds: male produces all gametes with Z chromosomes. If the sperm fuses with egg 
3  



with Z chromosome a male is born. If the sperm fuses with egg with W chromosome 

a female is born. 
[½*3 = 1½ marks] [1½+1½= 3marks] 

Discuss briefly any three theories of origin of life. 
any 3 correct answer 1 mark each. 

19 Fertilization is essential for production of seed, but in some angiosperms seeds 

develop without fertilization. 

i) Give an example of angiosperm that produces seeds without fertilization.name the 

process. 

ii) Explain two ways by which seeds develop without fertilization. 

ans: i)members of Asteraceae/grasses/citrus/mango, apomixes = ½+1/2 

ii)two ways-in some species the diploid egg cell is formed without reduction 

division and develops into embryo without fertilization = 1 

b) more often, as in many citrus and mango varieties some of the nucellar cells 

surrounding the embryo sac start dividing, protrude into the embryo sac and develop 

into the embryos. 3 

20 Explain the process of Spermatogenesis in humans. 

Ans: 
At puberty spermatogonia undergo mitosis / to form primary spermatocytes/,each 
undergoes first meiotic division to form two secondary spermatocytes, each 
completes second meiotic division to form two spermatids, spermatid undergoes 
spermiogenesis to form spermatozoa =1/2x6=3 
// labeled schematic representation may be considered in lieu of explanation. 

 

 

3 

21 (a) In human genome which one of the chromosomes has the most genes and 

which one has the fewest? 

(b) Scientists have identified about 1.4 million single nucleotides 

polymorphism in human genome. How is the information of their existence 

going to help the scientist? 

Ans: (a) Chromosome 1 has most genes and Y has fewest. =1 mark 

(b) This information promises to revolutionize the processes of finding chromosomal 

locations for disease associated sequence. = 1marks 

c) Tracing human history. = 1marks [1 +1+1 = 3marks] 

3 

22 a) Draw a schematic diagram of the structure of a transcription unit and 

show the following in it: 
(i) Direction in which the transcription occurs 

(ii) Polarity of the two strands involved 

(iii) Template strand 

(iv) Terminator gene 

(b) Mention the function of promoter gene in transcription. 

1. (Ans: (a) 2marks 

(b) Promoter – provides binding site for RNA polymerase/ initiates transcription. =1 

marks. 

3 



[2+1 = 3marks] 
 SECTION D  
23 A group of enthusiastic students were disappointed when teacher instructed to observe 

the demonstration of Gel Electrophoresis of DNA and strictly prohibited them from 

attempting the procedure. Give two possible reasons why teacher instructed only 

demonstration and not a student activity? What is the principle of gel electrophoresis?  

Write one value shown by the teacher. 

Ethidium bromide 1 used as stain and UV 1 used to visualising fragments can 
cause mutation/carcinogenic.  1 
any one relevant point 1 

3 

 SECTION E  
24 Illustrate the stages of development of a pollen mother cell into a mature pollen grain 

with labeled diagrams. 

PMC/Microspore mother cell undergoes meiosis, to form microspore tetrad by the  

process called microsporogenesis, each microspore develops into pollen grain, each pollen 

grain undergoes unequal mitotic division, and produces two cells – vegetative cell and 

generative cell 1/2x5=2 ½ 

Diagram ½  with 4 correct labelling 2 ½   

OR 

Give reasons why: 

i) most zygotes in angiosperms divide only after certain amount of endosperm is 

formed. 

ii)groundnut seeds are exalbuminous and castor seeds are albuminous 

iii)micropyle remains as a small pore in the seed cat of a seed 

iv) integuments of an ovule harden and the water content is highly redused, as the 

seed matures. 

v)apple and cashew are not called true fruits. 

Ans:i)to obtain from the endosperm for the developing embryo=1 

ii)ground nut- endosperm completely consumed =1/2 

castor – endosperm persists =1/2 

iii)for the entry of water/oxygen,for germination=1/2=1/2=1 

iv) protect the embryo/keep the seed viable,until favourable conditions return for 

germination=1/2=1/2=1 

v)ovary is not taking part in fruit formation/thalamus contributes to fruit 

formation=1 1x5=5 marks 

 

25 (a) How did Griffith explain the transformation of R strain (non - virulent) bacteria 

into S strain (virulent)? 

(b) Explain how Macleod, McCarty and Avery determined the biochemical 

nature of the molecule responsible for transforming R strain bacteria into S 

strain bacteria. 

Ans: (a) Griffith experiment ½ x 4 = 2 

(b) They discovered that protein digesting enzymes and RNA digesting enzymes did 

 



not affect transformation so the transforming substance was not a protein or RNA. = 

1 

Digestion with DNases did inhibit transformation. = 1 

They conclude that DNA is the hereditary material/ by purifying the biochemical 

using enzymes like proteases, RNases and DNases. = 1 

[2+1+1+1= 5marks] 

OR 

(a) How does the Hardy Weinberg’s expression (P2 +2pq+q2 = 1 ) 

explain that genetic equilibrium is maintained in the population? 

(b) List any three factors that can disturb the genetic equilibrium. 

( c) What is Founder effect? 

Ans.(a) Gene frequencies in a population are stable, constant from generation, 

until some change in frequency happens, due to some factor= ½ x 4 

(b) Gene migration/ gene flow/gene drift/mutation/genetic 

recombination/natural selection (Any two) = ½ x 2 

(c ) when a population gets separated from the existing population,  it becomes the founder 

of the new population.  This is founder effect  1 

26 a) Explain a monohybrid cross taking the seed coat colour as a trait in Pisum sativum. 

Work out the cross upto F2 generation. 

b) State the laws of inheritance that can be derived from such a cross. 

c) How is the phenotypic ratio of F2 generation different in a dihybrid cross? 

Ans: monohybrid cross  (1) 

YY                                                                                                             yy 

Yellow                                                                                                      green 

                                                           Yy F1 = 

                                                               Yellow 

F2 selfing 

punnet square  

Phenotypic ratio =3:1 ½  

Genotypic ratio = 1:2:1  ½  

Law of dominance  

In a contrasting pair of factors one member of the pair dominates the other. 1 

Law of segregation 

Factors or allele of a pair segregate from each other such that agamete receives 

only one of the two factors.  1 

c) phenotypic ratio of F2 in monohybrid cross is 3:1 ½ whereas in a dihybrid cross the 

phenotypic ratio is 9:3:3:1. ½  

OR 

How are the following formed and involved in DNA packaging in a nucleus of a cell? 

a)Histone octamer DNA wrap around the histone and condense. 1 

 



b)Nucleosome  DNA wound on a histone octamer 1 

c)Chromatin  bead on a string structure 1 

ii) Differentiate between Euchromatin and Heterochromatin. 

2 

   
 


