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CBSE Previous Year Question Papers March 2012
 Set – III 

SECTION – A

1. The figure is blastocyst (embryo). The part labelled 'A' is trophoblast.

2. Interferons are the substances produced by virus infected cells, which protect 
the non-infected cells from further infections.

3. Commensalism : In this interaction barnacles are benefited in their distribution 
and in getting food. The whale is neither harmed nor benefited.

4. The use of unleaded petrol in vehicles fitted with catalytic converters help in 
reducing emission of poisonous gases. As the exhaust passes through the catalytic 
converter unburnt hydrocarbons are converted into CO2 and water, and CO, nitric 
oxides are changed into CO2 and N2 gas.

5.  The acrosome,  a  cap-like structure is  present  at  the sperm head.  It  contains 
enzymes, that help the sperm enter into the cytoplasm of the ovum through the 
zona pellucida and plasma membrane.

6. (a) Apus mellifera, Apus indica
    (b) White Leghorn.

7. The proportion of parental gene combinationsbe much higher than non-parental 
types when the two genes in a dihybrid cross are closely situated on the same 
chromosome. The phenomenon of physical association of genes on a chromosome 
is called linkage.

8.  Cyanobacteria  are  autotrophic  microbes  which  serve  as  an  important 
biofertiliser in paddy fields. They add organic matter to the soil and also increase 
its  fertility  by  addition  of  nitrogenous  substances.  Most  of  them  can  fix 
atmospheric nitrogen e.g., Nostoc, Anabaena, etc.
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SECTION – B

9. (a)

    (b) Histones carry the positive charge because they are rich in basic amino acid 
residues lysines and arginines which carry positive charges in their side chains.

10.  The  advantage  of  cleistogamy  is  assured  seedset  even  in  the  absence  of 
pollinators.
The disadvantage of cleistogamy is the absence of cross-pollen landing on the 
stigma, thereby reducing variations and adaptability of the plants to the changed 
environmental conditions. Moreover, it results in inbreeding depression.

11. (a) The signals for parturition orginate from the fully developed foetus and the 
placenta which induce mild uterine contractions, called foetal ejection reflex.

     (b) Colostrum, the milk produced during the initial  few days of lactation, 
contains  several  antibodies  absolutely  essential  to  develop  resistance  for  the 
newborn babies. It is the reason, breast feeding is recommended by doctors for 
bringing up a healthy baby.

12. Macrophages act as HIV factory in humans.
Mechanism of AIDS infection involves:
(i) After entering into the body of a person the virus enters the macrophages. The 
RNA genome of the virus replicates to form viral DNA with the help of enzyme 
reverse transcriptase.
(ii) The viral DNA gets integrated/incorporated with the host cell DNA and uses 
the raw material and infected cell machinery to produce virus particles.
(iii)  The  macrophages  continue  to  produce  virus  particles  and  act  like  a  HIV 
factory.
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(iv)  Simultaneously virus enters  the helper  T-lymphocytes (TH),  replicates  and 
forms progeny viruses.
(v) Progeny viruses released in the blood, attack the other helper T-lymphocytes, 
resulting in progressive decrease in their number in infected person. With the lack 
of  T-lymphocytes,  B-lymphocytes  do  not  produce  antibodies  to  encounter  the 
pathogens/antigens.
(vi)  Infected person becomes so immunodeficient  that  he/she is  unable  protect 
himself/herself against any infection/pathogen such as mycrobacterium, viruses, 
and even parasites like toxoplasma.

13. Brood parasitism (in Birds) is an interesting example of parasitism during the 
breeding season in which the parasitic bird the cuckoo (koel) lays its eggs in the 
nest of its hos-the crow who incubates them because the eggs of the parasite bird 
have evolved to resemble the host's eggs in size and colour, to reduce the chances 
of detecting and ejecting foreign-eggs from the nest by the host bird.

14. (a) The location of human testes in scrotum outside abdominal cavity helps to 
maintain the low temperature of testes necessary for spermatogenesis.

      (b) In some organisms like honey-bees the male is haploid while the female is 
diploid.  The  male  bees  develop  parthenogenetically  from  unfertilised  eggs. 
Meiosis does occur during the formation of sperms. Females grow from fertilised 
eggs and are hence diploid. Workers and future queen bee develop from fertilised 
eggs and are sexually female.

15. Immune Response : The specific reactivity induced in a host by an antigenic 
stimulus is known as the immune response.
Primary and Secondary Immune Response: (a) The primary immune response 
is produced by the first contact of an animal with an antigen. It takes relatively 
longer  time,  of  low intensity  and declines  rapidly.  (b)  The  secondary  immune 
response is produced by subsequent exposure of the same host to same antigen. 
This  is  also  called  booster  response.  It  is  due  to  the  memory  cells  that  were 
produced during the primary response. This response occurs more rapidly and lasts 
much more longer than primary immune response.  It  is  due to this fact  that  a 
person who had been suffering from disease like measles, smallpox, or chickenpox 
becomes immune to subsequent attacks of these diseases.

Immune  responses  are  carried  out  by  two  special  types   of  B  and  T 
lymphocytes  involved  in  two  types  of  acquired  immunity  :  the  humoral  or 
antibody-mediated immunity (AMI) and cell-mediated immunity (CMI)
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16. The structure of a flower is suited to its pollinating agent. The wind pollinated 
flowers are identified by:
(I) flowers small inconspicuous
(ii) calyx, corolla reduced or absent
(iii) flowers colourless, nectarless or odourless
(iv) Flowers are produced above and before foliage, in case of unisexual flowers, 
male flowers are abundant.
(v) Stamens and stigma exserted and stigma feathery, well exposed.
(vi) Pollen grains, light, small, dusty, non-sticky or winged (Pinus)
(vii) Pollen grains dry and unwettable, e.g., mazie, grasses, Urtic.
(viii) Number of ovules very less, often single.

17. Ahmed Khan, and his company developed a fine powder of recycled modified 
plastic,  polyblend.  This  mixture is  mixed with the  bitumen that  is  used to lay 
roads. Ahmed Khan proved that blends of polyblend and bitumen, when used to 
lay  roads,  enhanced  the  bitumen's  water  repellant  properties,  and  helped  to 
increase road life by a factor of three.

18. Pathogen of Typhoid : Salmonella typhi.
Symptoms : (i) Patients develop high fever, weakness, stomach pain.
(ii) Constipation, headache and loss of appetite. Typhoid is confirmed by Widal 
Test.
Transmission : Pathogens enter the small intestine through contaminated food and 
water and migrate to other organs through blood.

SECTION – C

19. (a) (i) Multiple allelism is the phenomenon of more than two alternate forms of 
a gene present on the locus, in an individual. In human beings, there are three 
alleles – IA, IB, and I for ABO the different blood groups. An individual can have 
only two alleles, out of these three alleles. They show both dominant-recessive and 
co-ordinance effect.

(ii)  Co-ordinance  is  the  phenomenon when two alleles  do  not  show dominant 
recessive  relationship  and  are  able  to  express  themselves  independently  when 
present together. For example, in a person, with blood group AB, both the alleles 
IA and IB express themselves independently and result in the formation of both 
antigen A and antigen B over the surface of erythrocytes.
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(b) (i) Blood group A (heterozygous)
     (ii) Blood group O

20.  Industrial Melanism an example of Darwin's theory of natural selection: In 
England, 1850's before industrialisation, there were more white-winged moths on 
trees than dark-winged or melanic forms. White moths survived by hiding among 
thick growth of white coloured lichens and the dark coloured moths were picked 
by predators.

But after industrialisation there were more dark coloured moths in the same 
area i.e., the proportion was reversed. Dark coloured moths survived because tree 
trunks became dark due to smoke and soot. Lichens disappeared due to pollution 
by industrialisation and white-coloured moths did not survive due to predators. 
This showed that in a mixed population, those that can better adapt, survive and 
increase in population size.

21. (a) Name of programme : Multiple Ovulation Embryo Transfer Technology 
(MOET)

     (b) Different steps in this method are:

(i) A cow is administered hormone (like FSH) to induce follicular maturation and 
super-ovulation i.e., 6-8 eggs in one cycle.
(ii)  The  cow  is  either  mated  with  the  selected  superior  bull  or  artificially 
inseminated.
(iii)  The  fertilised  eggs  at  8-32  cell  stages  are  recovered  non-surgically  and 
transferred to surrougate mothers.
(iv) Now the genetic mother is available for another round of super-ovulation.
(v) This technology has also been used for cattle, sheep, rabbit, buffalo, mare, etc.
(vi)  High milk-yielding breeds of females and high quality meat-yielding bulls 
have been bred successfully to obtain better breed and increase the herd size in 
short time.

22. (a) Cu-T is a intrauterine device used as a contraceptive. It releases Cu++ ions 
which suppress sperm motility, thereby preventing the fertilisation of the ovum.
(b) 'Saheli' is a new oral pill used once a week. It is a steroid preparation with very 
less  side  effects  and  high  contraceptive  value.  It  is  a  hormonal  preparation 
(Progestogens and estrogens) which inhibit ovulation and implantation.
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23. Gene of interest can be amplified by Polymerase chain reaction (PCR) using 
thermal cycle.

(i) In this, multiple copies of gene (or DNA) of interest are synthesised in vitro, 
using two sets of primers (small chemically synthesised oligonucleotides that are 
complimentary to  the  3'  region of  template  DNA) and the  enzyme TAQ-DNA 
polymerase.
(ii) The enzyme extends the primers using the nucleotides provided in reaction and 
genome DNA acts as template, to form two copies of DNA.
(iii)  DNA polymerase  enzyme  used  is  thermostable  enzyme  isolated  from  a 
bacterium Thermus aquaticus, which remain active during the high temperature 
induced denaturation of double stranded DNA.
(iv) If the process of replication is repeated many times, the segment of DNA can 
be amplified to approximately billion times I.e, 1 billion copies are made.
(v) The amplified fragments of desired gene can now be used to ligate with vector 
for further cloning.

24.Life cycle of Plasmodium – the malarial parasite in the human body involves : 
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(i)  Sporozoites  enter  the  human  body  through  the  bite  of  infected  female 
Anopheles mosquito, a vector transmitting the disease.
(ii) From the blood, they enter liver cells and multiply within the liver cells.
(iii) Infected liver cells burst and release the parasites again in the blood.
(iv) They attack RBCs repeatedly, multiply and cause their rupture.
(v) Ruptured RBCs release a toxin called haemozoin which is responsible for high 
recurring fever and resultantly the chill/shivering.
(vi) When a female Anopheles mosquito bites an infected person, these parasites 
enter the mosquito body and undergo further development.

25. Salient features of double helix structure of DNA include:

(i) Double helix made of two polynucleotide chains.
(ii) Sugar and phosphate form backbone and N-base project inside.
(iii) The two chains are antiparallel with one chain has the polarity of 5' → 3', the 
other has 3' → 5'.

(iv) Presence of double hydrogen bonds between A = T, and triple bond to between 
G  ≡ C.  The  purine  always  comes  opposite  to  pyrimidines  to  create  uniform 
distance.
(v) Two chains are coiled in a right handed fashion.
(vi) Pitch (one turn) of helix is 3.4 nm (=34 Å) contains 10bp with 0.34 nm (3.4 Å) 
gap between adjacent bps (1nm = 10-9m)
(vii) Two chains of DNA are 20  Å far apart, due to the pairing of purines with 
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pyrimidines. This distance remains constant.
(viii) The plane of one base pair stacks over the other in double helix to confer 
stability.

OR

In the lac-operon in E.coli, three structural genes Z, Y and a are present. These 
genes code for different polypeptides. Z-gene code for beta-galactosidase to break 
lactose into galactose and glucose, Y-gene codes for permease which  facilitates 
entry of lactose and the a-gene code for transcetylase. Presence of lactose in the 
cell regulates switch on or off operon and is termed inducer. The lactose in the cell  
combines  with  the  repressor  protein  synthesised  by  i-gene  to  form  inactive 
repressor which does not bind to operator gene and the RNA polymerase from 
promoter  gene  moves  to  the  structural  genes  to  help  in  transcription.  In  the 
absence  of  lactose,  repressor  bind  to  the  operator  gene  and  RNA polymerase 
cannot move from promoter gene, and thus there is no transcription.

26.  Adaptive  radiation  (=  Divergent  evolution)  The  process  of  evolution  of 
different species in a given geographical area starting from a point and literally 
radiating to other areas of geography (habitats). Darwin explained that a number of 
marsupials, each different from the other, living in different habitats have evolved 
from an ancestral stock but all within the Australian island continent. When more 
than one adaptive radiation appeared to have occurred in an isolated geographic 
area (representing different habitats) can be called as divergent evolution.

OR
(a)  Haemophilia  is  a  genetical  disorder due to the presence of a  recessive sex 
linked gene, 'h' carried by the X-chromosome.
In case of males, a single recessive gene for the defect is able to express itself as 
the Y-chromosome is devoid of any corresponding allele (XhY). A male passes his 
X  chromosome  to  his  daughter  and  Y  chromosome  to  his  sons  during  sex 
determination.  That  is  the  reason,  the  father  never  passes  on  the  gene  for 
haemophilia carried by X-chromosome to his sons.
(b) (I)Functions of tRNA:
(i) The tRNA is adapter molecule which is meant for transferring amino acids to 
ribosomes for  synthesis  of  polypeptide  chain.  They read the  genetic  code  i.e., 
anticodons of tRNA's identifies the codons of m-RNA.
(ii)  The initiator tRNA has the dual function of initiation of protein synthesis as 
well as brining in of the first amino acid.
(II) Functions of rRNA:
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(i)  To play structural  role  i.e.,  rRNAs bind protein molecules and give  rise  to 
protein molecules and give rise to ribosomes.
(ii) They also play a catalytic role in protein synthesis.
(iii) The 3' end of 18S rRNA (16S in prokaryotes) has nucleotides complementary 
to those of cap region of m-RNA.

27. (a) Pest-resistant plants : Several nematodes parasites a wide variety of plants 
and animals.  A nematode  Melodegyne   incognitia  infects  the  roots  of  tobacco 
plants and reduces the yield.

Name of Strategy: A process RNA interference, prevents this infestation.
It is a method of cellular defence which taken place in all eukaryotic organisms. It  
involves  silencing  of  a  specific  m-RNA due  to  the  complementary  ds-RNA 
molecule that binds to and prevents translation of m-RNA (silencing).
In this  the  source  of  this  complementary RNA could  be  from an infection  by 
viruses  having  RNA genome  or  mobile  genetic  elements  (transposons)  that 
replicate via an RNA intermediate.

(b) Using Agrobacterium vectors, nematode specific genes were introduced into 
host plant. The introduction of DNA produced both sense and antisense RNA in 
the  host  cells.  These  two RNAs being complementary to  each other  formed a 
ds-RNA that  initiated  RNA I  and  thus  silenced  the  specific  m-RNA of  the 
nematode. As a result the parasite could not infest, multiply and survive in the 
absence  of  a  gene  product  in  a  transgenic  host  expressing  specific  interfering 
RNA.

SECTION – D

28. (a) Habitat loss and fragmentation are the two primary causes of extinction of 
plants and animals. 

The most striking example of habitat loss is the fast reduction in area of tropical  
rainforests. Initially they covered 14% of earth’s land Surface and now cover not 
more than 6% of  the area. The Amazonian forests called as ‘lungs of the planet’ 
are cleared for cultivation of soyabean or conversion into grasslands for raising 
beef-cattle. lt has resulted in extinction of many species i.e., loss of biodiversity. 
Degradation of many habitats by pollution also threatens the survival  of  many 
endemic  species.  When large  habitats  are  broken  into  small  fragments  due  to 
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various human activities,  mammals and birds  requiring large  areas and certain 
animals with migratory habits are badly affected, leading to population declines.

(b) There are two major approaches for the conservation of Biodiversity:

(i) in-situ conservation (on-site conservation) 
(ii) ex-situ conservation (off-site conservation). 

(i) In-situ Conservation : It helps to conserve and protect the whole ecosystem and 
biodiversity  at  all  levels.  On  a  global  basis,  conservationists  identified  for 
protection certain biodiversity hot spots regions (l) with very high level of species 
richness and (2) high degree of endemisrn (species confined to a particular area 
and not found anywhere else). Total number of biodiversity hot spots in the world 
is  34.  These hot  spots  are also the region of accelerated habitat  loss.  In India 
biodiversity rich regions are legally protected as biosphere reserves, national parks 
and sanctuaries. 

(ii)  Ex-situ  Conservation  :  The  threatened  animals  and  plants  needing  urgent 
measure to save them from extinction are taken out from the natural habitats and 
placed in special settings where they can be protected and given special care.
It includes zoological parks. Botanical gardens, wildlife safari parks. etc. 
Now ex-situ conservation includes preservation of germ plasm of threatened 
species using cryopreservation techniques.

Seeds of different genetic strains of commercially important plants can be kept for 
lone period in seed banks.

OR

"Ozone formed in the upper part of atmosphere the stratosphere is ‘good ozone.’ It  
acts as a shield absorbing UV radiations from the sun. Ozone gas is continuously 
formed by the action of UV rays on molecular oxygen and also degraded into 
molecular oxygen in the stratosphere.

UV rays further cause photodissociation of ozone in to 02 and [O] but the two  to 
produce O3 again 
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stratosphere.  Balance  has  been  disrupted  due  the  enhancement  of  ozone 
degradation by chlorofluorocarbons (CFCs). CFCs are used in refrigerants. CFCs 
discharged in the lower part of atmosphere move upwards and reach stratosphere. 
They are persistent. permanent and have continuing effects on ozone. 

In stratosphere, UV rays act on CFCs release Cl- atoms. Cl- atoms degrade 
ozone releasing molecular oxygen, with these atoms acting merely as catalyst. CI- 
atoms are not consumed in the reaction. A single chlorine atom can convert l lakh 
molecules of ozone  into oxygen. Depletion of  ozone is particularly marked over 
the  Antarctic  region.  It  has  resulted  in  the  formation  of  thinned  ozone  layer 
commonly called as ozone hole.

UV radiations of wavelength shorter than UV-R are completely absorbed by earth 
atmosphere, if ozone layer is intact. Thinning of ozone layer increases the amount 
of  UV-B  radiations  reaching  the  earth.  UV-B  damages  DNA and  may  cause 
mutation. It causes ageing of skin, damage to skin cells and various types of skin 
cancers. 

In human eye, cornea absorbs UV-B radiation and a high dose of UV-B causes 
inflammation of cornea called snow-blindness, cataract, etc. Such exposure may 
permanently damage the cornea. 

(b) Biomagnifications : It refers to the increase in concentration of thetoxicant 
substances present in industrial waste waters at successive trophic levels in a 
aquatic  food  chain.  This  happens  when  a  toxic  substance  accumulated  by  an 
organism at lower trophic level cannot be metabolised or excreted and is passed on 
to the next higher trophic levels of the food chain. 

Biomagnification for mercury and DDT is well known. The concentration of DDT 
is increased at successive trophic levels starting from 0.003 ppm in water, reach 5 
ppm in fish-eating birds through biomagnification.  High concentration of DDT 
disturbs: 

(i) calcium metabolism in birds 
(ii) thinning of egg-shell and 
(iii) pre-mature breaking 
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(iv) eventually causing decline in bird population.

29.  (a) Stage ‘g’ represents the developing corpus luteum. Luteinising hormone 
(LH) secreted by pituitary help in its formation.

(b)  The  corpus  luteum  secretes  large  amount  of  hormone  progesterone  It  is 
essential  for  maintenance  of  endometrium  of  uterus.  It  is  a  necessity  for 
implantation and for pregnancy.

(c)  Stage  ‘d  represents  the  tertiary  follicle  with   a  small  cavity-antrum.  It  is 
surrounded  by  many  layers  of  granulosa  cells.  It  contains  primary  oocyte 
(meiosis-I arrested at prophase - I) stage 'e' represents the mature follicle called 
Graafian follicle with a fluid filled cavity antrum. It contains secondary oocyte and 
a tiny first polar body.
Mature  follicle  is  surrounded by theca  externa   and theca interna.  It  bursts  to 
release secondary oocyte (Ovulation).
(d)

(a) Double fertilisation is the fusion of two male gametes with two different cells 
of embryosac to produce two different structures. The fusion of one male gamete 
with the haploid egg to form a diploid zygote or oospore (2N) is called syngamy / 
generative fertilisation while the fusion of second male g amete with the two polar 
nuclei/the  diploid  secondary  nucleus  (2N)  of  the  central  cell  to  form  triploid 
primary endosperm cell (3N) is called vegetative fertilisation (triple fusion). Since 
two fusions, syngamy and triple fusion occur in an embryo sac, the phenomenon is 
known as double fertilisation and it is unique to angiosperm.
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30.  (a)  When a  terminal  violet  flower pea  plant  was  crossed with axial  violet 
flower pea plant it produced progeny of axial violet and axial white flower in ratio 
3 : 1. From the above cross following conclusions can be drawn:
(I) Since it is a cross, involving inheritance of two characters the flower colour and 
flower position, is called Dihybrid cross.
(ii)  Axial  trait  is  dominant  over  terminal  as  this  trait  does  not  appear  in  the 
progeny.
(iii) As in the progeny the white flower plants appear in the ¼ th of the population 
it  indicates  that  the  violet  colour  flower  in  the  parental  phenotypes  is  not 
homozygous but heterozygous (Vv) genetically.
(iv)  The  white  flower  plants  receive  one  recessive  gene  (v)  from each  parent 
because the recessive trait always appear in the homozygous form (vv)

(b) Law of independent Assortment can be derived from this cross. It states that in 
the inheritance of two pairs of contrasting characters, the factors of each pair of 
characters.

OR
(a)  The process of copying of genetic information from segment of one strand 
(template strand) of DNA into RNA is called transcription.
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During transcription three major types of RNAs are produced -mRNA (template) 
tRNA (carry amino acid and reads genetic code) r-RNA (structural and catalytic 
role during translation)
(i)  A  single  RNA-polymerase  binds  to  promoter  site,  initiate  transcription 
(initiation). Activated ribinucleotide triphosphate act as substrate, provide energy 
for polymerisation on a template following the rule of complementarity.
(ii)  It  also  facilitates  the  opening  of  helix  and  continues  elongation.  As  the 
polymerase reaches terminator region, both the nascent RNA and RNA polymerase 
falls off. It is the termination of transcription.

(iii) RNA polymerase is associated transiently with initiation Sigma factor (σ) and 
termination Rho factor (ρ).
(iv) Eukaryotes have three RNA-polymerases. R.P.I. Transcribes r-RNA (28S, 18S, 
5.8S)  whereas RNA-III  transcribes t-RNA. 5 Sr  RNA and Sn RNA and RP-II 
transcribes precursor of mRNA-heterogenous nuclear RNA (Hn RNA). Thus, there 
is division of labour.
(v) Hn RNA contains the sequences of both exons and introns,  is subjected to 
splicing,  (Introns are  removed,  Exons are  joined)  Capping (unusual  nucleotide 
(methyl guanosine mGPPP added to the 5' end of Hn RNA) and talling (200-300 
adenylate residue are added at 3' end). Thus, fully processed hnRNA, now called 
as mRNA  is ready for translation.
(b)  (I)  In  Eukaryotes,  transcription occurs  in  nucleus and translation occurs  in 
cytoplasm. In prokaryotes, both transcription and translation is coupled and occur 
at same place.
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(ii) In Eukaryotes, there are three RNA polymerases in the nucleus while there is 
single RNA polymerase enzyme in prokaryotes.
(iii) In Eukaryotes, the primary transcript (hn RNA) needs processing to become 
active and functional while in prokaryotes the primary transcript (m-RNA) does 
not require any processing to become active.


