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General Instructions :
 1. This question paper consists of four Parts – A, B, C and D.
  Part- D consists of two Section. Section – I and Section - II
 2. All the Parts are compulsory.
 3. Draw diagrams wherever necessary.  Unlabelled diagrams or illustrations do not attract any marks.

PART-A
 Answer the following questions in one word or one sentence each : (10 × 1 = 10)
 1. Name the reproductive cycle that occur in non-primates.
 2. Name the layer of the uterus that exhibits strong contractions during parturition.
 3. Which chromosome of man has the least number of genes?
 4. Write the infectious forms of Plasmodium which enter human body through mosquito bite.
 5. Give an example for an inter-specific hybrid animal.
 6. Write the scientific name of the source organism for citric acid.
 7. Mention a gene that codes for insecticidal protein in Bt cotton.
 8. Name the plasmid present in Agrobacterium tumefaciens.
 9. What is the main aim of Montreal Protocol?
 10. Name the type of food chain that is the major conduit for energy flow in an aquatic ecosystem.

PART-B
 Answer any five of the following questions in 3 to 5 sentences each, wherever applicable : (5 × 2 = 10)
 11. What is embryogenesis? Mention two important events that occur during embryogenesis.
 12. Define point mutation. Give an example for point mutation.
 13. What are the conclusions drawn by T.H.Morgan from the crossing experiments in Drosophila with respect to 

linkage?
 14. What is an allergy? Name the two chemicals released by mast cells in the body during allergy.
 15. Mention four traits for which plant breeding is done.
 16. With an example, explain the convention for naming restriction endonucleases scientifically.
 17. A prey develops defence against predator. Justify the statement with two examples in animals.
 18. Mention any two mechanisms how human body compensates low oxygen availability at higher altitude.

PART-C
 Answer any five of the following questions in about 40 to 80 words each, wherever applicable : (5 × 3 = 15)
 19. Write three advantages offered by the seeds of angiosperms.
 20. Draw a neat labelled diagram of the sectional view of human mammary gland.
 21. DNA is the better genetic material than RNA. Justify the statement with three comparative reasons.
 22. Enumerate on convergent and divergent evolution with suitable examples in plants.
 23. What are carcinogens? Mention any two groups of carcinogens with one example for each.
 24. (a) Mention four tools required for recombinant DNA technology. (2)
  (b) With reference to gel electrophoresis, what is elution? (1)
 25. Ecological pyramids have limitations. Justify the statement with three reasons.
 26. Describe three factors which affect on decomposition.

PART-D

SECTION - I
 Answer any four of the following questions in about 200 to 250 words each, wherever applicable : (4 × 5 = 20)
 27. What is Megasporogenesis? Explain the development of eight nucleate embryo sac in flowering plants.
 28. What are contraceptives? Explain four different non-surgical contraceptive methods.
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 29. What is incomplete dominance? Explain it with reference to flower colour in snapdragon.
 30. (a) Explain the role of three organisms as biocontrol agents. (3)
  (b) What is the significance of BOD? (1)
  (c) Give an example for a fungus found in Mycorrhiza. (1)
 31. Explain the benefits of creating transgenic animals.
 32. (a) Tropical region has greater biodiversity than temperate region. Justify the statement with three reasons. (3)
  (b) The use of CNG is better than petrol or diesel. Give four reasons. (2)

SECTION - II
  Answer any three of the following questions in about 200 to 250 words each, wherever applicable : (3 × 5 = 15)
 33. (a) Write the schematic representation of spermatogenesis. (3)
  (b) Write the two events that occur in the ovary and uterus during the follicular phase of menstrual cycle. (2)
 34. “DNA replication is said to be semiconservative’. Why? Describe the experimental proof of Meselson and Stahl to 

show DNA replication is semiconservative.
 35. (a) Draw a neat labelled diagram of Miller ’s experiment. (3)
  (b) Mention two assumptions of Oparin and Haldane with reference to ‘Origin of Life’. (2)
 36. Name the technology that can successfully increase the herd size of cattle in a short time and explain the steps 

involved in this technology.
 37. (a) Mention four ‘Evil Quartet’ which cause depletion of biodiversity. (2)
  (b) Write two suspended activities in animals against abiotic stresses with suitable examples. (2)
  (c) Among vertebrates, which group of animals has the highest number in global biodiversity? (1)

qqq

SOLUTIONS
As Per Scheme of Valuation 

(Issued by Department of PUE, Karnataka)

PART - A
I. 1. Oestrous cycle 1
 2. Myometrium 1
 3. Y - chromosome 1
 4. Sporozoites 1
 5. Mule 1
 6. Aspergillus niger 1
 7. Cry gene/cryIAb/cryIAc/cryIIAb 1
 8. Ti plasmid  1
 9. To reduce the emission of CFC’s and other ozone 

depleting chemicals. 1
 10. GFC or Grazing Food Chain 1

PART - B
 11. The process of development of an embryo from the 

zygote. 1
  Cell division and cell differentiation. 1
 12. Change of single base pair in the gene. 1
  E.g.: Sickle cell anemia. 1
 13. Higher the linkage, lesser is the recombination. 1
  Lesser the linkage, higher is the recombination. 1
Detailed Answer :
  Based on his experiment, T.H. Morgan concluded 

that 
  (a)  When two genes were situated on the same 

chromosome, the proportion of parental gene 
combinations was much higher than the non-
parental type. This is due to linkage.

  (b) Tightly linked genes show low recombination 
while loosely linked genes show high 
recombination.

 14. Allergy : The exaggerated response of the 
immune system to certain antigens present in the 
environment. 1

  Histamine and Serotonin 1

 15. (a) Increased crop yield and improved quality 2
  (b) Increased tolerance to environmental stresses
  (c) Resistance to pathogens
  (d) Increased tolerance to insect pests ½ × 4 = 2
 16. E.g. EcoRI – the first letter of the name comes from 

the genus and the second two letters from the 
species, the letter ‘R’ indicates the strain and Roman 
letter indicate the order in which the enzymes were 
isolated. 2

 17. (a) Insects and frogs are cryptically coloured 
(camouflaged)

  (b) Some are poisonous and therefore avoided by 
the predators

  (c) Monarch butterfly is highly distasteful to its 
predators (Any two) 2

Detailed Answer:
  (a)  Insects and frogs are cryptically colored 

(camouflaged). This adaptation is to avoid 
being detected by the predator.

  (b)  Some of the insects and frogs are poisonous and 
therefore avoided by the predators.

  (c)  Monarch butterfly is highly distasteful to its 
predator (bird) due to presence of special 
chemical in its body. This chemical is acquired 
by feeding a poisonous weed during caterpillar 
stage. (Any two)

 18. (a) By increasing RBC production
  (b) Decreasing the binding affinity of haemoglobin
  (c) Increasing the breathing rate (Any two) 2

PART - C
 19. (a) Dispersal to new habitats and help the species 

to colonise in other areas
	 	(b) Sufficient food reserve nourishes young 

seedlings
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	 	(c) The hard seed coat provides protection to 
young embryo

	 	(d) They generate new genetic recombination 
leading to variations (Any three) 3

 20. Any six relevant labellings ½ × 6 = 3
Fat

Rib

Pectoralls
major muscle

Muscles
between ribs

Mammary lobe
Mammary alveolus

Mammary duct

Ampulla
Lactiferous duct

Nipple

Areola

 21. (a) Structurally and chemically DNA is more stable 
than RNA. 3

	 	(b) DNA mutate slow, but RNA mutate fast.
	 	(c) 2’-OH group present in RNA is a reactive group 

and makes RNA labile and easily degradable.
	 	(d) DNA is less reactive than RNA.
	 	(e) Presence of thymine at the place of uracil give 

additional stability to DNA. (Any three) 3
 22. l  Convergent evolution: The different structures 

evolving for the same function and these 
structures are called analogous. 1

   E.g. Potato (stem modification) and sweet 
potato (root modification) ½

  l  Divergent evolution: The same structure 
developed along different directions due 
to adaptations to different needs and these 
structures are called homologous. 1

   E.g. Thorn of Bougainvillea and Tendril of 
Cucurbita ½

 23. Carcinogens : Transformation of normal cells into 
cancerous neoplastic cells, induced by agents. 1

  l Physical: Ionising radiations like X-rays/gamma 
rays, UV rays

  l Chemical: Tobacco smoke
  l Biological: Oncogenic viruses (Any two) 2
 24. (a) (i) Enzymes like REN, DNA ligase 3
   (ii) Vector DNA/Plasmid
	 		 (iii) Host organism
	 		 (iv) Bioreactors 2
  (b) The separated bands of DNA are cut out from 

the Agarose gel and extracted. 1
 25. (a) It does not take into account the same species 

belonging to two or more trophic levels 3
  (b) It assumes a simple food chain, it never exists in 

nature
  (c) It does not accommodate food web
  (d) Saprophytes are not given place (Any three) 3
 26. (a) Decomposition is largely an oxygen requiring 

process hence it requires more oxygen 
  (b) Detritus rich in chitin and lignin has slow rate 

of decomposition
  (c) Detritus rich in nitrogen and water soluble 

substance has faster decomposition
  (d) Temperature and soil moisture are most 

important factors

  (e) Warm and moist environment favour 
decomposition

  (f) Low temperature, dryness and anerobiosis 
inhibit decomposition (Any three) 3

PART - D

SECTION - I
 27. The process of formation of megaspores from 

the megaspore mother cell (MMC) is called 
megasporogenesis. 1

  l  In a majority of flowering plants, one of the 
megaspores is functional while the other three 
degenerate. Only the functional megaspore 
develops into the female gametophyte (embryo 
sac). This method of embryo sac formation from 
a single megaspore is termed as monosporic 
development.

  l  The nucleus of the functional megaspore 
divides mitotically to form two nuclei which 
move to the opposite poles, forming the 
2-nucleate embryo sac.

  l Two more sequential mitotic nuclear divisions 
result in the formation of the 4-nucleate and 
later the 8-nucleate stages of the embryo sac.

  l After 8-nucleate stage, cell walls are laid down 
leading to the organization of the typical female 
gametophyte or embryo sac.

  l In the observation, six of the eight nuclei are 
surrounded by cell walls and organized into 
cells, the remaining two nuclei called polar 
nuclei are situated at the central region. 4

 28. The devices that are using for avoiding pregnancy 
are called contraceptives. 1

  1. Natural methods
	 		 l Natural methods avoid the chances of 

sperm and ovum meeting.
	 		 l  Periodic abstinence is one such method in 

which the couples avoid or abstain (keep 
away) from coitus from day 10 to 17 of the 
menstrual cycle when ovulation could be 
expected. The chances of fertilisation are 
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very high during this period and is called 
fertile period.

	 		 l  Withdrawal method or coitus interruptus 
is another method in which the male 
partner withdraws his penis from the 
vagina just before ejaculation so as to 
avoid insemination.

	 		 l  Lactational amenorrhea (absence of 
menstruation) method is based on the 
fact that the cycle does not occur during 
the period of intense lactation following 
parturition.

  2. Barrier Method
	 		 l  In barrier methods, sperms and ovum 

are prevented from physically meeting 
with the help of barrier. Such methods are 
available for both males and females.

	 		 l  Condoms are barriers made of thin rubber/
latex sheath that are used to cover the penis in 
the male or vagina and cervix in female, just 
before coitus so that the ejaculated semen 
would not enter into female reproductive 
tract. This can prevent conception.

	 		 l  ‘Nirodh’ is a popular brand of condom for 
male. Use of condom also protecting the 
users from contracting STDs and AIDS.

	 		 l  Both the male and female condoms are 
disposable, and can be self inserted and 
thereby gives privacy to the user.

	 		 l  Diaphragms, cervical caps and vaults are 
also used as barriers made of rubber that 
is inserted into the female reproductive 
tract to cover the cervix during coitus. 
They prevent conception by blocking 
the entry of sperms through the cervix. 
Spermicidal creams, jellies and foams are 
used along with these barriers to increase 
their contraceptive efficiency.

  3. Intra Uterine Devices (IUDs)
	 		 l These devices are inserted by doctors 

or expert nurses in the uterus through 
vagina.

	 		 l  These Intra Uterine Devices are presently 
available as the non medicated IUDs (e.g. 
Lippes loop), copper releasing IUDs (CuT, 
Cu7, multiload 375) and the hormone 
releasing IUDs (Progestasert, LNG-20).

	 		 l  IUDs increase phagocytosis of sperms 
within the uterus and the Cu ions 
released suppress sperm motility and the 
fertilizing capacity of sperms.

	 		 l  The hormone releasing IUDs, in 
addition make the uterus unsuitable for 
implantation and the cervix hostile to the 
sperms.

	 		 l IUDs are ideal contraceptives for the 
females who want to delay pregnancy 
and space children.

  4. Oral Contraception
	 		 l  Oral administration of small doses of either 

progestogens or progesterone-estrogen 
combinations is another contraceptive 
method used by females. They are used in 
the form of tablets popularly called pills.

	 		 l  Pills have to be taken daily for a period of 
21 days starting preferably within the first 
five days of menstrual cycle. After a gap 
of 7 days it has to be repeated in the same 
pattern till the female desires to prevent 
conception.

	 		 l  They inhibit ovulation and implantation 
as well as alter the quality of cervical 
mucus to prevent entry of sperms.

	 		 l  Pills are very effective with lesser side 
effects and are well accepted by the females. 
‘Saheli’, the new oral contraceptive for 
the females contains a non steroidal 
preparation. It is a ‘once a week’ pill with 
very few side effects and high contraceptive 
value.

   Explaining any one point under each headings
 1 × 4
 29.  “When the alleles are in heterozygous condition, 

the dominant gene fails to suppress the recessive 
gene completely and produce a new trait which is 
different from their parents”. 1

  The phenotype of F1 generation does not resemble 
either of the two parents and the expression is in 
between the two. Inheritance of flower colour in the 
dog flower or snapdragon (Antirrhinum sps.) is a 
good example for incomplete dominance. In a cross 
between true breeding red flowered (RR) plant and 
true breeding white flowered (rr) plants, the F1 
hybrids produce pink coloured flowers (Rr). When 
the F1 hybrids are self pollinated (self cross), the F2 
generation resulted in the ratio of 1 : 2 : 1 [1Red (RR) 
: 2 Pink (Rr): 1White (rr)]. Here, the phenotype ratio 
does not resemble the Mendelian monohybrid cross 
but the genotype ratio is exactly similar to that of 
Mendelian monohybrid cross.
Parents           :         Red     ×     White
Genotype        :          RR      ×       rr
Gametes          :            R                r

 
 
 

F1generation   : Rr  
Pink 

Self cross  
F1        ×        F1  
Rr                Rr  

R     r          R      r  

F2 generation  :        RR,       Rr,     Rr,      rr  
Red          Pink       White  

Phenotypic ratio                  1  :  2  :  1         
Genotypic ratio                    1  :  2  :  1                             

                                                                          4
 30. (a) 1.  The Ladybird (a familiar beetle with red 

and black markings) and Dragonflies are 
useful to get rid of aphids and mosquitoes 
respectively. 5

   2.  Bacillus thuringiensis (Bt) used to control 
butterfly caterpillars. Dried spores are mixed 
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with water and sprayed onto vulnerable 
plants such as Brassicas and fruit trees, 
where these are eaten by the insect larvae. 
In the gut of the larvae, the toxinis released 
and the larvae get killed.

   3.  Trichoderma a free living fungus used to 
control several plant pathogens.

   4.  Baculoviruses are pathogen that attack 
insects and other arthropods. The majority 
of Baculoviruses used as biological control 
agents are in the genus Nucleopolyhedrovirus.
These viruses are excellent candidates 
for species-specific, narrow spectrum 
insecticidal application. They have no 
negative impacts on plants, mammals, birds, 
fish, etc. This is very useful in integrated pest 
management programme (IPM).

(Any three) 3
  (b) BOD is a measure of the organic matter present 

in the water. 1
  (c) Glomus 1
 31. 1.  Normal physiology and development: 

Transgenic animals are specifically designed to 
allow studying about. 5

   l How the genes are regulated.
   l How the gene affects normal functioning of 

body
   l  How it affects growth and development. 

E.g. insulin like growth factor. The animals 
are made transgenic to know the biological 
effect and result.

  2.  Study of disease: Transgenic animals are 
designed to understand how genes contribute 
to the development of disease like cancers, cystic 
fibrosis, rheumatoid arthritis and Alzheimer’s.

  3. Biological products: Transgenic animals are 
used to produce biological product of human 
interest:

   l α- 1 -antitrypsin used to treat emphysema.
   l Proteins for treatment for PKU and cystic 

fibrosis.
   l Transgenic cow Rosie, produce human 

protein enriched milk (2.4 gm/lit. human 
α-lactalbumin). 

  4. Vaccine safety
   l  Transgenic mice are being developed and 

use in testing the safety of vaccines before 
they are used for humans. 

   l  Polio vaccine is tested in mice.
  5.  Chemical safety testing
   l This is also known as toxicity/safety testing.
   l Transgenic animals are used to know the 

effects of toxic chemicals. 5
 32. (a) (i)  Unlike temperate regions subjected to 

frequent glaciations in the past, tropical 
latitudes have remained relatively 
undisturbed for millions of years and 
thus, had a long evolutionary time for 
species diversification.

	 		 (ii)  Tropical environments unlike temperate 
ones, are less seasonal, relatively more 

constant and predictable, promotes niche 
specialization and lead to greater species 
diversity.

	 		 (iii) There is more solar energy available in 
the tropics, which contribute to higher 
productivity.

  (b) (i)	 CNG burns most efficiently.
   (ii) Very little remain unburnt.
   (iii) Cannot be siphoned
   (iv) Cannot be adulterated like petrol or 

diesel.
   (v) CNG is cheaper than petrol and diesel.

 (Any Four) ½ × 4

SECTION - II 

33. (a)

  

Primordial germ cell in embryo
Mitotic divisions

Spermatogonial
cell

Spermatogonium

Primary
spermatocyte

Secondary
spermatocyte

Spermatid

Sperm n n n n

n n n n

n n

2n

2n

2n

Mitotic divisions

Mitotic divisions

Meiosis I

Meiosis II

Differentiation (Sertoli
cells provide nutrients)

 

3

  (b) (i) Ovary: The primary follicles in the ovary 
grow to become a fully matured Graafian 
follicle.

   (ii) Uterus: The endometrium of uterus 
regenerates through proliferation. 2

 34. l  In both the daughter DNA molecules one 
strand is parental and another is newly 
synthesized. Hence, DNA replication is called 
Semi Conservative. 1

    It was first shown by Matthew Meselson and 
Franklin Stahl (1958) in Escherichia coli and 
subsequently in higher organism. It is popularly 
known as Meselson and Stahl Experiment.

   (a) They grew E.coli in 15NH4Cl medium for 
many generations. (15N is heavy isotope of 
nitrogen) 
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   (b)  The result was that 15N was incorporated 
into newly synthesized DNA and other 
nitrogen containing compound as well.

   (c)  This heavy DNA molecule could be 
distinguished from normal DNA by 
centrifugation in a caesium chloride (CsCl) 
density gradient.

   (d)  Then they transferred the E.coli into a 
medium with normal 15NH4Cl and let them 
grow.(E.coli divides in 20 minutes) 

   (e)  They took samples at definite time intervals 
as the cells multiplied, and extracted the 

DNA that remained as double-stranded 
helices.

   (f) Various samples were separated 
independently on CsCl gradients to measure 
the densities of DNA.

   (g)  The DNA that was extracted from the culture 
one generation after the transfer from 15N to 
14N medium had a hybrid or intermediate 
density.

   (h)  DNA extracted from the culture after 
another generation (after 40 min.) was 
composed of equal amount of this hybrid 
DNA and of ‘light ‘DNA. 4

  

35. (a)

 

Gases

Spark
discharge

Water Out

Condenser

Water in

Water droplets

Water containing
organic compounds

Liquid water in trap

Boiling water

To vacuum
pump

CH4
NH
H O
H

3
2
2

Electrodes

    Diagrammatic representation of Miller-Urey experiment 3
 (Relevant six labelling)
   (b) l The first form of life could have come from pre-existing non-living organic molecules.
	 		 		 l Formation of life was preceded by chemical evolution. 2
 36. l MOET (Multiple Ovulation and Embryo 

Transfer) 1
   Steps:
   (a) It is used to improve chances of successful 

production of hybrids.
   (b)  Cow is administered hormones with 

FSH-like activity, which induce follicular 
maturation and super ovulation

   (c) Production of 6-8 eggs instead of one egg 
per cycle.

   (d) The female is either mated with an elite bull 
or artificially inseminated.

   (e) Non-surgical recovery of fertilized eggs at 
8-32 cells stages.

   (f) Each one transferred to surrogate mother.

   (g) The genetic mother is available for another 
round of super ovulation. 4

 37. (a) (i) Coextinction
   (ii) Over-exploitation
   (iii) Alien species invasion
   (iv) Habitat loss and fragmentation 2
  (b) (i) Hibernation (winter sleep): E.g. Polar 

bear
   (ii) Aestivation (summer sleep): E.g. Some 

snails and fish
   (iii) Diapause: E.g. Zooplanktons  (Any two) 2 
  (c) (i) Fishes 1
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