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Set – II (Answers)

SECTION – A

1. Gambusia fish preys upon the larvae of the mosquitoes, found in drains 
and ponds. It helps in controlling malaria.

2.  (i) Seed-shape Round v/s wrinkled
     (ii) Seed-colour Yellow v/s green

3.  It is due to the presence of memory cells that were produced during the 
primary response. The response occurs more rapidly and more intense.

4.  Alien  DNA after  becoming  a  part  of  chromosome  anywhere  cannot 
replicate normally because it needs a special sequence if bases constituting 
Ori, to start replication within host cells.

5.  C-peptide, an extra-stretch helps the insulin prohormone to become fully 
mature and functional hormone.

6. The enzyme lysozyme in bacteria and the enzyme chitinase in fungi.

7.  The  analogous  structures  are  superficially  similar  and  perform  similar 
functions  but  are  different  in  their  structural  details  and origin  present  in 
different groups of organisms. They are a result of convergent evolution e.g., 
wings of an insect, bird and bat, the unrelated organisms.

8. (a) Agave - Bulbils ( fleshy buds)
    (b) Bryophyllum - Adventitious buds present in the notches of leaf margin.

SECTION – B

9.  Sctrotum (Scrotal sac): Testes are situated in the pouch called scrotum, 
which lowers the temperature of testes 2-3oC lower than body temperature 
suitable for spermatogenesis.
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10.  (a)  The  appearance  of  pink  flowers  in  Snapdragon  is  not  a  case  of 
blending because in F2 generation, the red flowers and white flowers again 
make their reappearance.

(b) Incomplete dominance.

11. Cistron is a segment of DNA. Coding for a polypeptide. In prokaryotes, 
the  structural  genes  are  grouped  together  in  the  operon  and  transcribe 
together to form a single m-RNA which translates to form three polypeptide 
and the structural genes are called polycistronic.

In eukaryotes,  the structural genes are monocistronic. Each structural 
gene has exons (coding or expressed sequences) and introns (sequence which 
do not appear in processed RNA) and are termed split-gene. The eukaryote 
structural  genes  occur  singly  and  each  gene  has  its  own  promoter  and 
terminator sites.

12. Scientific name of fruit-fly : Drosophila melanogaster

Reasons for selection:
(i) They could be grown on simple syntheic medium in laboratory.
(ii) They complete their life cycle in about two weeks.
(iii) A single mating, could produce a large number of progeny flies.
(iv) Male and female flies are easily distinguishable.
(v)  Presence  of  only  four  pairs  of  chromosomes,  with  XY –  XX 

mechanism of sex determination.
(vi) Flied can be temporarily inactivated by either and examined by hand 
lens/dissection microscope.

OR

Linkage is  the  phenomenon of  inheritance  of  a  number  of  genes  or 
factors together due to their physical occurrence on the same chromosome. 
Linked genes do not show independent assortment ratio and 1 : 1 : 1 : 1 as 
double test cross ratio. For example in  Drosophila, the cross between grey 
body and long wings flies with black body and vestigial (short) wing flies 
shows a ratio of 3 : 1 parental phenotypes (3 grey body long wings and one 
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black body vetigial wing) instead of 9 : 3 : 3 : 1 phenotypic ratio.
Cross-over  is  a  recombination  of  genes  due  to  the  exchange  of  genetic 
material  between  two  homologous  chromosomes.  Beside  parental 
combinations,  recombinant  types are  also produced.  For example,  a  cross 
between red-eyed normal winged and purple eyed vestigial wings produced 
red-eyed  vestigial  winged  and  purple  eyed  normal  winged  flies  as 
recombinant types beside the parental types. Only 9.3% recombinant types 
were observed which is  quite  different  from 50% recombinant  in  case of 
independent assortment (1 : 1 : 1 : 1 dihybrid test cross ratio). Thus, complete 
linked  genes  show  only  parental  phenotypes  while  cross-over  genes 
(incomplete  linkage)  beside  parental  phenotypes,  also  show  a  little 
percentage of recombinant type. Thus, linkage and cross-over are showing 
alternatives of each other.

13.
Type of cell Location Function

(a) Sertoli cells Between seminiferous 
tubules.

Secrete androgens.

(b) Leydig cells Inner wall of 
seminiferous tubules

Provide nutrition to 
developing sperms 
(spermiogenesis)

 
14. Baculoviruses are pathogens that attack insects and other arthropods can 
be  used as  biological  control  agents.  Majority  of  baculoviruses  belong to 
genus  Nuclepolyhedrovirus.  They  are  species  specific  and  have 
narrow-spectrum insecticidal application. They have no negative impact on 
plants, mammals, birds, fish or even on non-targetinsects. It is desirable in 
integrated pest management (IPM) programme, for conservation of beneficial 
insects.

15. Restriction nucleases are the enzymes which cut DNA into pieces. They 
are of two types:

(i)  Exonucleases  :  Remove  nucleotides  from  the  ends/terminals  of 
DNA.

(ii) Endonucleases : Cut the DNA at specific position/site of sequence 
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of nitrogen-bases recognised by the restriction enzymes.

16. (a) Production of biological products : Transgenic animals have helped 
in (i) the mass production of safe and more effective recombinant therapeutic 
drugs.  (ii)  Production  of  recombinant  vaccines  including  whole  protein 
vaccines, polypeptide vaccines, DNA vaccines etc. (iii) Production of α – I – 
antitrypsin,   α  –  lactoalbumin  from  transgenic  cows  (iv)  Production  of 
synthetic insulin (Humulin).

(b) Chemical safety testing : GMOs more sensitive to toxic substances 
in the environment or to test toxicity of drugs are developed, to study effects 
and to obtain results in less time, e.g., polio vaccine is being tested for safety 
on  transgenic  mice  and  monkeys,  transgenic  bacteria  degrade  oil  spills, 
destroy dangerous chemicals.

Pseudomonas  is  used  in  bioremediation  i,e.,  depollution  of 
environment.

17.  Mutualism  is  an  interspecific  interaction  in  which  both  species  are 
benefitted. Co-evolution of flower and its pollinator species are highly linked 
with one another. It means a given species of fig can be pollinated only by its 
partner wasp species and no other species. The female wasp uses the fruit not 
only as oviposition (egg laying) site but uses the developing seeds within the 
fruit for nourishing its larvae. The wasp pollinates the fig inflorescence while 
searching for suitable egg laying sites. In return for the favour of pollination, 
the  fig  offers  the  wasp  some  of  its  developing  seed,  as  food  for  the 
developing wasp larvae.
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18.

SECTION – C

19.  Outbreeding  Devices  :  To  avoid  inbreeding  depression  and  promote 
outbreeding, the plants have evolved certain devices/contrivances such as:

(i)  Dicliny  (unisexuality)  :  Flowers  unisexual   e.g.,  Papaya,  Maize, 
Mulberry.

(ii) Dichogamy : Sex-organs mature at different times (a) Protandry – 
anthers  mature  earlier,  e.g.,  Salvia,  Sunflower  (b)  Protogyny  –  stigmas 
mature earlier, e.g., Gloriosa, Plantago, Mirabilis, etc.

(iii) Prepotency : Pollen grains of another flower germinate rapidly over 
the stigma than pollen of same flower, e.g., Apple, Grapes.

(iv) Self-sterility/self-incompatibility : Pollen grains do not germinate 
on the stigmas of same flower, a genetic mechanism to prevent inbreeding.

(v) Heterostyly : Anther and stigma placed at different positions, 2 or 3 
types of flowers with different lengths of stamens and heights f stigmas, e.g., 
Primula, jasmine.
(vi)  Herkogamy  :  Mechanical  device  to  prevent  self  pollination,  e.g., 
formation of pollinia (translator) in Calotropis, in Cyprepedium the stigma 
lies on the route of insect entry while the anthers occur near the exit.

Or

In  majority  of  angiosperms,  a  stamen  possesses  an  anther  which 
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consists  of  two anther  –  lobes  i.e.,  dithecous.  The  anther  is  a  four-sided 
structure  and  contains  four  pollen  sacs  or  microsporangia  i.e., 
terasporangiate.

Wall of microsporangium or anther wall consists of common epidermis, 
hypodermis (at maturity form endothecium, with fibrous thickenings and thin 
walled stomium for dehiscence) 1-3 middle layers and innermost nutritive 
layer  tapetum.  Tapetum  is  of  two  types  –  amoeboid  (=invasive, 
periplas-modium) and secretory (= glandular/parietal).

Tapetum helps in:
(i) Nourishing the microspore mother cells and pollen grains.
(ii) Secretion of enzymes and hormones.
(iii) Production of ubisch granules for forming exine.
(iv) Secretion of pollen-kit.
(v)  Secretion  of  special  proteins  for  pollen  grains  to  recognise 

compatible stigmas.
Each  microspore  mother  cell  divided  by  meiosis  to  form  tetrad  of 

haploid  microspores.  The  process  of  formation  of  microspores  is  called 
microsporogenesis.

20. A statutory ban is imposed on Amniocentesis technique by Govt. of India, 
because the people desirous of male child, have exploited this technique for 
female foeticide, as the sex of baby can be known. It has disturbed sex-ratio 
and is a cause of many social evils.

Amniotic fluid contains the slough off skin cells of the foetus, are used 
to  determine  the  sex  of  the  infant,  to  identify  some  chromosomal 
abnormalities in number and to detect certain biochemicals and enzymatic 
abnormalities.

The  Govt.  of  India  has  rightly  imposed  a  legal  ban  as  it  is  being 
misused to kill the normal foetus.
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21. (a) The contraceptive pills contain small doses of either progesterone- 
oestrogen combinations. They act by inhibiting ovulation and implantation.

(b) Pills have to be taken daily for 21 days starting within the first five 
days of menstrual cycle. After a gap of 7 days, it has to be repeated.

22. 'a' (i) Round face, broad forehead, permanently opened mouth, protruding 
tongue, projecting lower lip.

(ii) Short neck, flat hands, stubby fingers and furrowed tongue.
'b' = Both
'c' = Kleinfelter's syndrome
'd' =  Male
'e'  =  (i)  Sterile  females  with  rudimentary  ovaries,  small  uterus, 

undeveloped breasts, short stature.
(ii)  Webbed neck  and abnormal  intelligence,  may not  menstruate  or 

ovulate.
'f' = Female

23.  (a) There is a great need to organise visits to slum areas to educate the 
people with respect to health and hygiene. The slum dwellers are uneducated, 
economically weaker section of the society who are totally unaware about the 
hazards of polluted air, water and land, harmfully affecting their life. Slum 
areas  being  uncleaned  are  the  breeding  places  of  the  pathogens  causing 
infectious diseases.  Huge garbage dumps can  be  commonly seen in  these 
areas.

(b) As a member of community department of school, I will make them 
understand the importance of awareness about the health and public hygiene. 
They must not allow stagnant water,  which becomes a breeding place for 
mosquitoes etc.  which cause Dengue and Malaria  etc.  The polluted water 
contains pathogens, and become a source of gastric diseases. Only clean and 
pure  water  should  be  used  for  drinking  purposes.  Huge  garbage  dumps 
become the breeding place of rodents, insects and cattles. Insects and rodents 
act as as the vectors of many pathogens. It should be regularly  disposed of 
by MCD. Above all, clean, fresh, unpolluted air is must for healthy living. 
Polluted air causes various types of respiratory diseases. They should keep 
their surroundings clean.



sm
ar

tin
di

a.
ne

t.i
n24. (i) Pattern A - Dense growth of plants and planktonic algae (algal bloom).

  Pattern B = aquatic animals such as fishes.
(ii) The excess growth of algae and plants is due to nutrient enrichment of 
lake particularly with nitrogen and phosphorus. It is due to their run off from 
the  agricultural  land  supplied  with  fertilisers.  This  phenomenon  is  called 
accelerated eutrophication.
(iii)  Algal bloom and floating plants cut off  light from submerged plants, 
which die, cause organic decrease in oxygen level, killing aquatic animals. It 
further adds to organic loading. Decomposition is replaced by putrefaction 
which is anaerobic. In this way, a lake is literally choked to death.

25. Separation and isolation of DNA fragments -It is carried out by technique 
gel-electrophoresis. 

(a)  DNA fragment  being  negatively  charged,  can  be  separated  by 
forcing  them  to  move  towards  anode  under  an  electric  field  through  a 
medium/matrix  (agarose).  DNA fragments  separate  (resolve)  according  to 
their size through sieving effect provided by the agarose gel. The smaller the 
fragment size, the farther it moves.

(b) DNA fragments can be visualised by staining DNA with ethidium 
bromide followed by exposure to UV radiations. Bright orange colour bands 
of DNA become prominent in the gel. The separated bands of DNA are cut 
out from gel and extracted from the gel piece. This step is known as elution.

(c) Purified DNA fragments are used for reconstructing recombinant DNA by 
joining them with cloning vectors.
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26. Ecologists and evolutionary biologists have proposed three hypotheses to 
explain the difference in biodiversity of tropics and temperate forests. They 
are:
(i) Speciation in general is a function of time, while temperate regions were 
subjected  to  frequent  glaciations  in  the  past,  the  tropics  have  remained 
undisturbed and hence had evolved more species diversity.
(ii)  As  compared  to  temperate  regions  tropical  environments  are  less 
seasonal,  relatively  more  stable,  constant  and  predictable.  Such  constant 
environments have promoted niche specilisation and greater species diversity.
(iii) There is more input of solar radiations available in the tropical regions, 
increases  available  resources  and  this  contributes  directly  to  more 
productivity, population sizes and indirectly to greater species diversity.

27.  (i) The earlier five episodes of mass extinction of species were natural 
and prehuman times.  The mass extinction occurred due to  catastrophes,  a 
number of times in geological history. But the sixth extinction presently in 
progress,  is due to human activities and is 100-1000 times faster than the 
previous ones. 

(ii) Destructive  human interference and activities.
(iii) Approaches for conservation:
(a)  Identification  and  protection  of  certain  biodiversity  rich  regions 

called hot spots.
(b) Establishment of National Parks, wildlife sanctuaries and biosphere 

reserves.
(c) Establishment of zoological parks, botanical  gardens, wildlife safari 

parks.
(d) Preservation of germ plasm.

SECTION - D

28. A.D. Hershey and Martha Chase (1952) by their experiments gave a solid 
proof that DNA is the genetic material.

Hershey and Chase worked with bacteriophages.  The bacteriophages 
attach to the bacteria and its genetic material enters the bacterial cell. Viral 
genetic material takes control of the synthetic machinery of the bacterial cell 
and produced large number of virus particles.
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They grew some viruses on two bacterial cultures, one growing on a 
medium containing radioactive phosphorus and some others on a medium 
that contained radioactive sulphur. Viral progeny produced from the bacteria 
growing on radioactive phosphorus, contained radioactive DNA but normal 
proteins  while  the  viral  progeny  produced  from  the  bacteria  growing  on 
radioactive sulphur contained radioactive protein but normal (non-radioactive 
) DNA. Radioactive phosphorus is a component of DNA while radioactive 
sulphur is a component of protein.

They then introduced the radioactive phages in two separate cultures of 
the E.coli bacteria growing on the normal medium. The virus entered/infected 
the  bacteria  where  it  multiplied.  The  viral  progeny  was  tested  for 
radioactivity in both the cases. The viral coats were removed from the bateria 
by agitating them in a blender. The virus particles were separated from the 
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bacteria by agitating them in a blender. The virus particles were separated 
from the  bacteria  by  spinning  them in  a  centrifuge.  The  heavier  bacteria 
(infective as well) settled down in the form of a pellet while the supernatant 
contains  viral  coats  which  do  not  enter  bacterial  cells.  Both  pellet  and 
supernatant were analysed for radioactivity. It was observed that the viruses 
with  the  radioactive  DNA,  when  infected  bacteria,  the  radioactivity  was 
observed  in  the  bacteria  and  not  in  the  protein  coats.  Bacteria  that  were 
infected  with  viruses  having  radioactive  proteins  were  not  radioactive. 
Radioactivity was observed in the supernatant containing viral  coats.  This 
indicates that proteins did not enter the bacteria from the viruses. This shows 
that the genetic material is DNA and not the proteins.

OR

Law of independent assortment : It is also called Mendel's second law 
of  inheritance.  It  states  that  the  distribution  of  one  pair  of  allele  for  a 
contrasting character into the gametes is independent of the distribution of 
the other pair of a allele for another contrasting character. It is called law of 
independent assortment.
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dihybrid cross between pure breeding pea plants having yellow round seeds 
(YYRR) and pure breeding plants having green wrinkled seeds (yyrr).

The law of independent assortment in dihybrid cross is applicable to 
only  those  characters,  the  genes  of  which  are  present  on  separate 
chromosomes.

Plants of F1 generation have all yellow and round seeds (YyRr). The 
yellow  and  round  traits  are  dominant  over  green  and  wrinkled.  On  self 
breeding F2 generation shows four types of phenotypes in the ratio of 9 : 3 : 3 
: 1.

29.  (a)  Frederick  Griffith  (1928)  a  Britusg  doctor  was  studying  the 
pathogenicity of different strains of  Streptococcurs pneumoniae. It has two 
strains – (i) Virulent - cause pnemonia, has S-type of bacteria, covered by 
sheath of mucilage. (ii) Non-virulent – do not produce the disease, has R-type 
of bacteria, devoid of sheath of mucilage.



sm
ar

tin
di

a.
ne

t.i
n

Griffith found that on injecting live R-type, bacteria did not produce the 
disease while live S-type caused pneumonia and the death in mice. However, 
when heat-killed S-type injected, they did not produce the disease. Finally 
Griffith injected -a combination of live-R type and heat-killed S-type bacteria 
into  mice.  While  some  mice  survived,  others  developed  the  disease  of 
pneumonia and died. Autopsy of dead mice showed that they possessed both 
the type of bacteria (Virulent-S-type and non-virulent -R-type) in living form 
through the mice had been injected with dead virulent (S-type) and living 
non-virulent (R-type) bacteria.

From  the  above  experiment  Frederick  Griffith  concluded  that  the 
occurrence  of  living  S-type  virulent  bacteria  is  possible  only  by  their 
formation  from  R-type  non-virulent  bacteria,  which  pick-up  the  trait  of 
virulence from dead bacteria. This phenomenon is called Griffith Effect or 
transformation.  Griffith  proposed  that  the  transforming  principle  is  a 
chemical substance released by heat killed S-type, which changed the R-type 
into S-bacteria. It was a permanent change as the new S-type formed only 
S-type progeny.

(b) Avery, Macleod, McCarty discovered that DNA from the heat killed 
S-strain caused the living R-strain bacteria to become transformed into living 
S-type.  DNA  is  the  transforming  principle.  They  found  proteases  and 
RNAases  did   not  affect  transformation  while  DNAases  inhibit 
transformation. They conclude that DNA is the hereditary material.

OR

Lac-operon,  in  bacteria  a  transcriptionally  regulated  system  was 
proposed  by  Jacob  and  Mound.  The  polycistronic  structural  genes  are 
regulated by a common promoter and regulatory genes. 
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Three  structural genes z,  y,  a,  z-code  for beta-galactosidase  which 
hydrolyse  lactose  into  galactose  and  glucose,  y-  gene  code  for  permease 
which increases permeability of the cell to lactose and the a-gene code for 
traftsacetylase.

Presence  of  lactose  in  the  cell,  regulates  switching  on or  off  of  the 
operon and is termed inducer. 

Repressor protein synthesised by i-gene combine with inducer (lactose) 
to form inactive repressor which does not bind to operator gene and RNA 
polymerase from promoter gene moves to the structural  genes to  help in 
transcription. In the absence of lactose, repressor binds to the operator gene 
which is switched off and RNA polymerase cannot move from promoter gene 
and thus there is no transcription. Regulation of lac operon by repressor is 
called negative regulation.
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Note: The repressor of operon from i-gene is synthesised all the time, hence, 
i-gene is a constitutive gene.

30. Main steps involved in breeding a new genetic variety of a crop : 

(a) Collection of variability  - The basic need of breeding programme, 
involves collection and preservation of all the different wild varieties, species 
and relatives of cultivated species.  The genetic material present inside the 
reproductive cells or germ cells is called germplasm. The entire collection in 
the form of plants or seeds (having diverse alleles for all genes) of a given 
crop is called germplasm collection. 

(b) Evaluation and selection of parents - Germplasm is evaluated. plants 
with desirable combination of characters are identified. multiplied and used 
in the process of hybridisation. Pure lines are created wherever desirable and 
possible. 

 (c) Cross-hybridisation among the selected parents - Cross hybridising 
the  two  parents  to  produce  hybrids  that  genetically  combine  the  desired 
characters in one plant. It is a time consuming and tedious process involving 
pollination and bagging. The rate of success is very low, usually only one in 
few hundred to a thousand crosses shows desirable combinations. 

(d) Selection and testing of superior recombinants - Selection among 
the  progeny of  hybrids for  desired  character  combinations yields superior 
plants that are self-pollinated for several generations till they reach a state of 
uniformity so that characters will not segregate in progeny. 

(e)  Testings release and commercialisation of new cultivars  -  Newly 
selected lines are evaluated for desirable characters by growing these in the 
research  fields  and  recording  their  performance  under  ideal  fertiliser 
application, irrigation and other crop management practices. It is followed by 
testing the materials in farmer's field for at least three growing seasons at 
different agroclimatic zone. The material is evaluated in comparison to the 
best available local crop cultivar a check or reference cultivar. 
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(f) Release of new variety - The material evaluated is selected, certified 
and released as a new variety. 

Use of GM Plants. GM plants have been useful in many ways as : 
Pest Resistance Crops - tolerant to abiotic stresses reduce post harvest losses 
enhance nutritional value of food. 

Or 
(a) Animal breeding aims at : 

Objective 

(i) increasing the yield of animals. and 
(ii) improving the desirable qualities of produce. 

(b) Importance 

(i) Inbreeding increases homozygosity, which is necessary to evolve a 
pure line in 
animal. 

(ii) Inbreeding exposes harmful recessive genes that are eliminated by 
selection. 

(iii) It helps in accumulation of superior genes and elimination of less 
desirable genes. 

Limitation 

However, continued inbreeding causes inbreeding depression, reduced 
fertility and low productivity. 

To overcome the limitation 

Disadvantage of inbreeding can be solved by mating selected animals of 
breeding  population with unrelated superior animals to restore fertility and 
yield (outcrossing). 

(c) (i) Cattle breed : Jersey, Brown Swiss, Ayrshire, Holstein, Friesian. 
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(ii) Poultry breed : Single comb (egg- types), White Leghorn, Ancona, 
Andalusi an, Plymouth, Rock and New Hampshire, (meat-types). 


