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This paper is divided into four sections—A, B, C, D.
Answer all questions. Section—A consists of one question having sub-parts of one mark each. Section—B consists of seven 
questions of two marks each. Section—C consists of seven questions of three marks, each and section—D consists of three 

questions of five marks each. Internal choice have been provided in one question each in Section—B Section—C and Section—D.
The intended marks for questions or parts of questions are given in brackets [ ].

  Section-A  [20 Marks]

Question 1. 
Answer the following questions briefly:

 (i) Name the type of bioreactor which provides greater surface area for oxygen transfer. [1]
 (ii) Name the causative agent of genital warts.  [1]
 (iii) If a segment of double-stranded DNA has 18% thymine, calculate the percentage of cytosine in the DNA. [1]
 (iv) A woman has normal vision, but her father is colourblind. If she marries a colourblind man, what is the 

probability of her son being colourblind?  [1]

 (v) What are Ramsar sites?  [1]
 (vi) Define standing state in an ecosystem.  [1]
 (vii) Name the toxin which is responsible for causing the symptoms of malaria.  [1]
 (viii) Name the bond that exists between chain-A and chain-B of human insulin.  [1]
 (ix) Which  row  is  correct  with  respect  to  the  features  of  Neutrophils  and B-lymphocytes? [1]

S. 
No. Neutrophils B-lymphocytes

I can change shape. get activated by contact 
with antigens.

II are found in organs 
rather than in blood.

kill virus-infected cells.

III may be long-lived cells. are always short-lived 
cells.

IV their lysosomal enzy-
mes digest bacteria.

secrete cytokinins.

(a) I  (b) II 
(c) III (d) IV

 (x) How many ova and sperms would be produced from 50 primary oocytes and 50 primary spermatocytes 
during gametogenesis? [1]
(a) 100 ova, 50 sperms  (b) 100 ova, 200 sperms 
(c) 50 ova, 200 sperms  (d) 50 ova, 100 sperms
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 (xi) Which one of the following is a palindromic sequence?   [1]
(a) 5’-CGTATG-3’, (b) 5’-CGAATG-3’, 
  3’-CGAATG-5’  3’-GCATAC-5’ 
(c) 5’-GAATTC-3’,  (d) 5’-CGAATG-3’, 
 3’-CTTAAG-5’  3’-CTTAAG-5’

 (xii) Assertion: Energy value of biogas is lower than that of organic matter.
  Reason: Biogas minimises the chances of spread of faecal pathogens. [1]

(a) Both  Assertion  and  Reason  are  true,  and  Reason  is  the  correct explanation of Assertion. 
(b) Both Assertion and Reason are true, but Reason is not the correct explanation of Assertion. 
(c) Assertion is true but Reason is false. 
(d) Both Assertion and Reason are false. 

 (xiii) Give one significant contribution of each of the following scientists: [2]
(a) S. Cohen (b) H. Boyer 

 (xiv) Give a technical term for the following:  [2]
(a) The technique used to amplify a gene. 
(b) The technique used for early diagnosis of HIV infection. 

 (xv) Expand the following abbreviations:  [2]
(a) ICSI (b) IUCD 

 (xvi) Give a reason for each of the following:  [2]
(a) A person with cuts and bruises following an accident is administered tetanus anti-toxin. 
(b) Origin of life is not possible under the present atmospheric conditions.

  Section-B  [14 Marks]

Question 2
 (i) How does the Reproductive and Child Health Care Programme run by the government benefit the society? 

OR
 (ii) Write any four causes of infertility in males.  [2]

Question 3
  What is meant by lactational amenorrhoea? Discuss the physiological mechanism which makes lactational 

amenorrhoea a natural contraceptive method.  [2]

Question 4
  Study the pedigree chart given below and answer the questions that follow.

 (i) Is the trait recessive or dominant? Give a reason for your answer. 
 (ii) Is the trait sex-linked or autosomal? Give a reason for your answer. [2]

Question 5
  The NPP of a terrestrial ecosystem is 1500 Kg per meter square per year and the respiratory loss of the ecosystem 

is 1200 Kg per meter square per year. Calculate the GPP of the given ecosystem. [2]

Question 6
  Give any two differences between normal body cells and cancer cells. [2]

Question 7
  (i) Name the first human-like hominid ancestor. What was its cranial capacity? 
 (ii) Name the hominid ancestor that existed about 1.5  mya. What was its cranial capacity? [2]

Question 8
  A person in good health visited a garden where flowers were in full bloom. While returning from the garden he 

suddenly started sneezing and wheezing.  

 (i) Name  and  define  the response  of the  person’s immune   system   in the  above- mentioned case. 
 (ii) Name the cell of the immune system and the type of antibody involved in this kind of response. [2]
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  Section-C  [21 Marks]

Question 9
  Draw a neatly labelled diagram of a microspore.  [3]
Question 10

 (i)   

 
(a) Identify the diagram given above. [½]
(b) What is the role of the part labelled ‘A’? [½]
(c) Redraw the diagram and label any three parts.  [2]

OR
 (ii) A bacterial culture was grown on a specific culture medium containing a chromogenic substrate. After 

sometime, it was observed that some colonies developed a blue-coloured appearance while some remained 
colourless. Briefly explain the phenomenon responsible for this observation.

Question 11
  What is meant  by ‘biocontrol’?  Explain how Baculovirus act as biocontrol agents. [3]
Question 12
  What are linked genes? Give a schematic representation of a test cross between a white- eyed female Drosophila and 

a red-eyed male Drosophila. [3]
Question 13
  Alcoholic drinks are produced by fermentation, but some beverages are produced through an additional process 

of distillation. How do the distilled and undistilled alcoholic beverages differ in their quality and composition? 
Explain by giving one example each for a distilled alcoholic beverage and an undistilled alcoholic beverage. [3]

Question 14
  Consider the situation, where a variety of birds depend upon a big tree for their survival. The birds in turn are 

hosts for the different parasites surviving on them. Draw a pyramid of number to represent the above situation.
 [3]

Question 15
  Explain any three ex-situ methods of conservation of biodiversity. [3]

  Section-D  [15 Marks]

Question 16
  (i) 

 
   Observe the given diagram of a typical embryo sac in angiosperm and answer the following questions. 

(a) Identify the parts labelled 1, 2, 3 and 4.  [2]
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(b) Define Syngamy and Triple fusion.  [1]

(c) How many nuclei and cells constitute an embryo sac?  [1]

(d) Give one point on the significance of double fertilisation.  [1]

OR
 (ii) A couple was expecting their child and visited a doctor for routine check-up. They came to know that the 

foetus was suffering from an incurable disorder. The doctor advised them to go for MTP.  

(a) What is the full form of MTP?  [1]

(b) In what way has the technique of MTP been misused?  [1]
(c) Which diagnostic technique helped the doctor to detect the disorder in the embryo?  [1]
(d) Give one similarity and one difference between Cu7 and LNG-20.  [2]

Question 17 [5]

 (i) Explain the  ‘Species-Area  Relationship’  with the  help  of a  graph.  Give its mathematical expression also. 
 (ii) Explain ‘Rivet Popper  Hypothesis’. 
Question 18 [5]
  Describe the process of transcription in prokaryotes. 





SOLUtiOnS
Sample Question Paper-1

Biology

Section-A
 1. (i)  Sparged stirred-tank bioreactor.

  In the sparged stirred-tank bioreactor, sterile air 
bubbles are sparged. This increases the surface 
area for oxygen transfer, thus, facilitating the 
growth and metabolism of cells.

 (ii) The human papillomavirus (HPV) causes warts. 
There are more than 40 strains of HPV that affect 
the genital area. Genital warts always spread 
through sexual contact.

 (iii) The percentage of cytosine in the DNA is 32%.

  According to Chargaff ’s rule, the DNA molecule 
should have an equal ratio of pyrimidine 
(cytosine and thymine) and purine (adenine and 
guanine). It means that the number of adenine 
molecules is equal to thymine molecules and the 
number of guanine molecules is equal to cytosine 
molecules.

  % A = % T and % G = % C
  If dsDNA has 18% of Thymine, then according 

to the law, it would have 18% of Adenine. 
Thus, percentage of A + T content = 36%.

  The remaining 64% represents both G + C 
molecules. Since cytosine and guanine are 
always present in equal numbers, the percentage 
of cytosine molecules is 32%.

 (iv) 50%
  The woman will be a genetic carrier - XXc and 

man will be affected-XcY.
  The possible offspring are: XXc, XY (normal son), 

XcXc and XcY (color blind son).
  50% chance for the son to be colour blind.
 (v) Ramsar sites are wetland sites designed of 

international importance under the Ramsar 
convention. The Ramsar Convention is an 
inter-governmental treaty that provides the 
framework for national action and international 
cooperation for the conservation and wise use of 
wetlands and their resources.

 (vi) Standing state is the amount of inorganic 
nutrients found in an ecosystem. It represents 
part of non-living matter. It circulates between 
living and non-living components. It is being 
regularly depleted and replenished by the living 
matters.

 (vii) Haemozoin

  The toxin responsible for the symptoms of 
malaria is haemozoin. It is released when RBCs 
get ruptured due to erythrocytic schizogony 
of Plasmodium that takes place every 48 hours. 
This is the reason behind periodic occurrence of 
symptoms.

 (viii)  Disulfide bonds
 (ix) Option (a) is correct.
  Explanation:  The most important feature of 

neutrophils is their ability to rapidly change 
shape. In the bloodstream, the neutrophils 
circulate as almost spherical cells, with the ability 
to deform in order to pass along the narrower 
capillaries. 

  B cells are activated when their B cell receptor 
binds to either soluble or membrane bound 
antigen.

 (x) Option (c) is correct.
  Explanation: Each primary spermatocyte 

produces four sperms, whereas each primary 
oocyte gives rise to only one ovum due to 
unequal division and the formation of polar 
bodies. So 50 primary spermatocytes produce 
200 sperms, whereas 50 primary oocytes produce 
only 50 eggs.  

 (xi) Option (c) is correct. 
  Explanation: A palindromic sequence is a nucleic 

acid sequence in a double-stranded DNA or RNA 
molecule whereby reading in a certain direction 
(e.g., 5' to 3') on one strand is identical to the 
sequence in the same direction (e.g., 5' to 3') on 
the complementary strand.

 (xii) Option (b) is correct.
  Explanation: Biogas is produced by fermentation 

of biodegradable materials such as biomass, 
green waste, plant material, sewage etc. It 
primarily consist of methane and carbon dioxide. 
Since, methane and carbon dioxide can be easily 
combusted or oxidised with Oxygen. So, it cause 
release of energy and thus, biogas have lower 
energy value than the organic matter.

  (xiii) (a) S.Cohen: He worked on first artificial 
recombinant DNA. Cohen developed the 
method of removing the plasmid from the 
bacterial cell and then re-inserting them in other 
cells. 
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  (b) H. boyer: Boyer, also worked on first artificial 
recombinant DNA. Boyer did experiments on 
DNA splicing.

  (xiv) (a) The amplification of gene is done by using the 
technique of Polymerase Chain Reaction (PCR).

  (b) ELISA Test 

   ELISA, which stands for Enzyme-Linked Immu-
nosorbent Assay, is used to detect HIV infection.

 (xv) (a) ICSI: Intracytoplasmic Sperm Injection

 (b) IUCD: Intra-uterine contraceptive device

 (xvi) (a) A person with cuts and bruises following an 
accident is administered tetanus anti-toxin 
because tetanus antitoxin would immediately 
neutralise the toxins produced by Clostridium 
tetani that could enter his body through the 
wound.

 (b) Life cannot originate in present atmospheric 
condition because present atmosphere is 
oxidising. Photoautotrophs use water as electron 
donor during photophosphorylation that results 
in production of oxygen. Owing to the presence 
of oxygen, the organic compounds are oxidised 
as soon as they are formed. Origin of life requires 
accumulation of these organic compounds 
followed by their organisation into a living cell.

 Section-B

 2. (i) The reproductive and child healthcare 
programme was started in October 1997. It was 
established with the objective of reducing the 
maternal, infant and child mortality rates. All 
facets of reproductive health are attempted to 
be addressed by the Reproductive and Child 
Health Care programme. The adequate care of 
the mother and infant is the main focus of this 
programme. Additionally, it encourages the 
proper use of contraceptives to restrict and plan 
family size. This programme has been running 
continuously for many years and has produced 
positive outcomes.

OR
 (ii) Causes of male infertility are: 
  (a) Inadequate sperm function or production as 

a result of undescended testicles.
  (b) Early ejaculation, genetic conditions, dia-

betes and diseases including gonorrhoea, 
mumps, or HIV.

  (c) Structural issues include testicular 
obstruction.

  (d) Excessive exposure to certain factors, 
such as heat exhaustion, heavy alcohol 
consumption, drug abuse, certain antibiotics, 
antihypertensives, steroids, and radiation.

  (e) Injury or cancer-related damage. (Any four)

 3. Lactational amenorrhea is the absence of 
menstruation in lactating mothers. During the 
period of complete breast-feeding, the chances of 
conceiving are almost negligible. This has been 
found to be an effective method of contraception 
for a period of six months after parturition. 
Lactational amenorrhea is caused due to disruption 
of the secretion of gonadotropin-releasing hormone 
(GnRH) from the hypothalamus. Suckling during 
lactation reduces GnRH secretion, which leads 
to a decrease in the levels of LH secreted from 
the pituitary and estrogen levels. A surge in the 
level of LH is essential for ovulation thus during 
breastfeeding, ovulation does not occur. Lactational 
amenorrhea is an effective method to prevent 
pregnancy and space births. It is a good method of 
birth control if a mother is exclusively breast-feeding 
in the first six months after giving birth.

 4. (i)      The trait is recessive, neither parent is 
having the trait, they can be heterozygous. 
Because there are unaffected parents that have 
affected offspring, it can be assumed that the 
trait is recessive.

 (ii) The trait is autosomal because both the sexes are 
equally affected.

 5. The rate of energy production by green plants 
during photosynthesis is called as gross primary 
production (GPP). 
The overall productivity of a system can be found 
in an equation where the Net Primary Production, 
or NPP, is equal to the Gross Primary Production, or 
GPP, minus the Respiration, or R. 
The formula is NPP = GPP – R. 
The NPP is the overall efficiency of the plants in the 
ecosystem.
So, GPP = NPP + R
= 1500+1200
=2700 Kg/m2/Year

 6.

Cancer cells Normal cells

(i) Cell divide in an 
uncontrolled manner.

(i) Divide in a regulated 
manner.

(ii)  Cells do not show 
contact inhibition.

(ii)  Show contact 
inhibition.

(iii) Cells  metastasis i.e., 
they do not remain 
confined in the area of 
formation.

(iii) Remain confined.

(iv) Do not undergo 
differentiation.

(iv) Undergo differentia-
tion.

(Any two)
 7. (i)    The first human like hominid was called Homo  

habilis. The brain capacity were between 650-
800cc.

 (ii) Homo erectus. They had a large brain around 
900cc.
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 8. (i)    This response is called allergy. Allergy is an 
exaggerated response of the immune system to 
certain antigens (allergens) present in the 
environment. 

 (ii) Allergy is due to the release of chemicals like 
histamine and serotonin from mast cells. The 
antibodies produced during such reactions are 
IgE type.

 Section-C

 9.  Structure of a microspore:

  

 10. (i)  (a) Simple stirred-tank bioreactor.

 (b) The part labelled as 'A' is foam breaker  Foam 
gets generated in a bioprocess. To control this, 
foam breakers are used. This mechanical foam 
breaker breaks down the foam that is formed 
during the course of a bioprocess and helps in 
smooth functioning of the bioreactor.

 

(c)

  

(Any four labels)

OR

  (ii) The phenomena is blue white screening. 
Alternative selectable markers have been developed 
which differentiate recombinants from the non-
recombinants on the basis of their ability to produce 
colour in the presence of a chromogenic substrate. 
In this, a recombinant DNA is inserted within the 
coding sequence of an enzyme, beta-galactosidase. 
This results into inactivation of the enzyme, which 
is referred to as insertional inactivation. The 
presence of a chromogenic substrate gives blue 
coloured colonies if the plasmid in the bacteria does 
not have an insert. Presence of insert results into 
insertional inactivation of the beta galactosidase 

and the colonies do not produce any colour, these 
are identified as recombinant colonies.

 11. Baculoviruses are pathogens that attack insects and 
other arthropods. The majority of baculoviruses 
used as biological control agents are in the genus 
Nucleopolyhedrovirus. These viruses are excellent 
species-specific, biocontrol agents and have narrow 
spectrum insecticidal application.

 12. Linked genes are those genes, which are present 
close together on the same chromosome and 
cannot assort independently at the time of gamete 
formation. They are inherited together. For e.g., 
genes for certain hair colour and eye colour are 
linked and inherited together.

 13. Distilled spirit, also called distilled liquor (such as 
brandy, whiskey, rum) is obtained by distillation 
from wine or other fermented fruit or plant juice 
or from a starchy material (such as various grains) 
that has first been brewed. Alcohol produced by 
mere fermentation of raw material is undistilled 
alcohol, e.g., beer, port, champagne. The alcoholic 
content of distilled liquor is higher than that of beer, 
champagne or wine (undistilled alcohol). Distilled 
spirits are all alcoholic beverages in which the 
concentration of ethyl alcohol has been increased 
above that of the original fermented mixture by 
distillation.
Examples: Malt whiskey is made up of at least 51% 
malted barley consisting of mash. Rye whiskey is 
made from a mash that contains at least 51% rye. 

    

14.    

 

 15. Ex-situ conservation is the method of conserving all 
the living species in the artful habitats that reflect 
their natural living habitats. The example of ex-situ 
methods of conservation of biodiversity are: 
(i) Zoological parks: The places where many 

animals that have become extinct in the wild, 
continue to be maintained. 

(ii) Botanical gardens: The place where many 
endangered and threatened species of plants 
are kept. It allows other plants which are used 
for reference or project purposes. In India, 
there are 35 botanical gardens.
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(iii) Cryopreservation:  It is the storage of materials 
at ultra low temperature of -196°C either 
by rapid cooling or by gradual cooling and 
simultaneous dehydration at low temperature. 

(iv) Tissue culture and micropropagation: This 
method is used for preserving the germplasm 
and growing a number of plants from small 
parts of organs. 

(v) Seed banks: Seeds of different genetic varieties 
of commercially important plants can be kept 
for long periods.  (Any three)

 Section-D

 16. (i) (a) 1. indicates antipodals, 2. polar nuclei, 3. 
central cell, 4. egg. 

 (b) Syngamy is the fusion of the one of two male 
gametes with egg to produce diploid zygote. It 
is also known as generative fertilisation or true 
fertilisation. Triple fusion is the fusion of second 
male gamete with two haploid polar nuclei to form 
triploid primary endosperm nucleus (PEN). It is also 
known as vegetative fertilisation.

 (c) Seven cells and eight nuclei (two synergid cells, 
an egg cell, three antipodal cells, two polar nuclei)
constitutes an embryosac.

 (d) Significance of double fertilisation:

 (i) The diploid zygote develops into an embryo which 
consequently develops into a new plant.

 (ii) The triploid PEN develops into nutritive endosperm 
tissue.

 (iii) It restores the diploid condition by fusion of haploid  
(male gamete with the haploid female gamete 
through  syngamy.   (Any one) 

OR
 (ii) (a) MTP stands for Medical Termination of 

Pregnancy.
  (b) In India, parents prefer birth of boys over girls. 

This technique was being misused in India for 
abortion of female foetus called female foeticide.

  (c) Amniocentesis technique is used to detect 
abnormalities in a foetus.

  (d) Difference: CuT is copper releasing IUDs and 
LNG-20 is hormone releasing IUDs. Copper 
releasing IUDs suppress sperm motility and 
thus, the fertilising capacity of sperms decreases. 
While the hormone releasing IUDs make the 
uterus unsuitable for implantation and the 
cervix hostile to the sperms.

   Similarity: CuT, Cu7 and LNG-20 are Intrauterine 
devices, which prevent implantation.

 17. (i) Alexander Von Humboldt gave the concept 
of Species-Area relationship based upon his 
observation in South American jungle studies. He 
observed that when the area explored increases, 
the species richness increases but till a certain limit.  

The richness can be explained by this logarithmic 
mathematical equation:
log S = logC + Z log A
where, 
S = Species richness 
A= Area explored 
C = Y-intercept 
Z= Slope of line i.e., Regression coefficient.
The graph plotted between species richness and 
area of a wide variety of taxa gives a rectangular 
hyperbola according to the mathematical equation 
(S=CAZ).( S=CA

Z ).

Z

Ecologist describes the value of Z is in range of 0.1 and 
0.2 irrespective of the species or region evaluated. 
But, if we find the species - area relationship for a 
very large area like that of a continent then the value 
of Z is observed to be between 0.6 and 1.2. Thus, 
the graph in such situation comes out to be much 
steeper.

 (ii) The Rivet Popper hypothesis was proposed 
by Paul Ehrlich. The hypothesis suggests 
the importance of species richness in the 
maintenance of the ecosystem. The rivets of 
an aeroplane were compared with species in 
an ecosystem. If the passengers start to pop 
the rivets from the wings of the aeroplane, the 
aeroplane will not be able to perform its flight. 
So, if the species present in an ecosystem are 
reduced, the ecosystem will collapse.

 18. Transcription is the first step of gene expression 
that involves the formation of RNA molecules from 
DNA. Transcription in bacterium/prokaryotes is 
carried out by RNA polymerase and includes several 
transcriptional factors. It is divided into 3 basic steps 
i.e., initiation, elongation and termination. 

 (i) Initiation: During this step, the DNA is unwound 
and becomes single-stranded near the initiation 
site. The RNA polymerase enzyme and initiation 
factor binds at the promoter site of DNA sequence 
and begin transcription. The RNA polymerase binds 
to promoter sequence like Pribnow box and starts 
the transcription of the single-stranded DNA. The 
binding of RNA polymerase to promoter is facilitated 
and specified by sigma factor.
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 (ii) Elongation: After the synthesis of RNA more than 
10 bp long, the sigma factor is removed. The enzyme 
then moves in 5’ → 3’ direction continuously 
synthesising RNA.

 (iii) Termination: This involves termination factor, called 
rho factor to stop transcription at specific sites. This 
factor causes dissociation of RNA polymerase from 
the DNA.






