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CBSE Previous Year Question Paper 2013
Set – I 

SECTION – A

1. Amoeba (Unicellular animals having binary fission as a method of asexual 
reproduction).

2. Anamnestic response is the secondary response which is elicited when our 
body encounters the same pathogen for the second time whose memory cells 
are present, when our body has encountered and responded the pathogen for 
the first time.

3. (i) Leaf and stripe rust
(ii) Hill bunt

4. Transposons, also known as 'jumping genes' are mobile genetic elements, 
which  can  become  integrated  at  different  sites  in  the  genome.  They  can 
disrupt  gene  expression.  In  most  of  eukaryotes  transposons  are 
retrotransposons  undergo  transcription  to  form ds-RNA that  initiate  RNA 
interference and thus silencing the m-RNA of the mematode specific genes. 
As a result, the parasite could not infest, multiply and survive in a transgenic 
host expressing RNA interference.

5. In the ocean, the sunlight can penetrate up to depth of 200 meters and this 
part is called Photic zone. The deepest strata do not receive the sunlight. The 
green algae lack the special photosynthetic pigment-phycoerythrin which can 
absorb blue green wavelengths of light  which reach maximum depth in sea 
water and that is the reason green algae being photosynthetic in nutrition, can 
not survive in deepest strata of ocean.

6. Standing crop is amount of living material present at each trophic level at a 
particular time. It is measured as the mass of living organisms (biomass) or 
their numbers in a unit area. The biomass of a species is expressed in terms of 
fresh or dry weight.
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7. Vehicles fitted with catalytic converters should use lead-free petrol because 
the lead in petrol inactivates the catalyst and vehicle will release emissions of 
poisonous gases containing CO, NO and unburnt hydrocarbons.

8. (i) Species diversity
(ii) Genetic diversity

SECTION – B

9.  In  angiosperms  embryo-sac  (female  gametophyte)  is  haploid  (N)  and 
develops from megaspore. The embryo-sac contains egg (N) a component of 
egg  apparatus  fuse  with  a  male  gamete  (N)  to  form Zygote  (2N)  which 
develops in to embryo. Two polar nuclei (IN each) present in the central cell 
of  embryo  sac  fuse  with  the  second  male  gamete  (N)  to  form  primary 
endosperm nucleus (3N) which develops in to endosperm, a persistent or non 
persistent nutritive tissue.

10.  Deviation from Mendelism : Incomplete Dominance a condition where 
none of two contrasting alleles or factors is dominant and the expression of 
the character in a hybrid is intermediate or fine mixture of the expression of 
two factors (as in homozygous state). It is called incomplete dominance.

11. The two main propositions of Oparin and Haldane are:
(i)  Chemical  evolution  :  Organic  molecules  were  formed  from  inorganic 
molecules  (CH4, H2,  NH3, Water   vapours)  under  special  conditions i.e., 
high temperature, energy from electric discharges and high energy radiations.
(ii) Organic/Biological evolution : It involves origin of first-form of life from 
pre-existing non-living organic molecules, about 2,000 million years ago.

12. Vaccination and immunisation : It is based on the property of “Memory” 
of the immune system (special memory T-cells to recognise the pathogen).
In  vaccination,  a  preparation  of  antigenic  proteins  of  pathogens  or 
inactivated/weakened pathogens or their toxins (vaccines) are introduced into 
the body of a person who is required to be made immune. The antibodies 
produced by these antigens would neutralise the pathogenic  agents during 
actual  infection.  The  vaccines  also  generate  memory-B  and  T-cells  that 
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recognise  the  pathogen  quickly  on  subsequent  exposure  and  massively 
produce antibodies quickly while immunisation is the process by which the 
person  or  animal  produces  antibodies  against  the  vaccine  preventable 
diseases  through  administration  of  specific  vaccines.  These  are  used  to 
protect us an our domestic animals against viral and bacterial diseases.

OR

Following an accident, there are great chances of infection by microbes e.g., 
tetanus,  through  cut  and  bruises  on  our  body.  There  is  a  urgent  need  of 
treatment,  before  the  microbes  may  release  toxins.  The  body's  primary 
response is very slow and take a long time to respond. In order, to get quick 
immune  response,  preformed  tetanus  antitoxins/antibodies  are  directly 
injected.

13. Name of bacterium : Propionibacterium sharmanii
The large holes in the “swiss cheese” are due to the release of CO2 as a result  
of alcoholic fermentation. The alcohol evaporates in the process and the CO2 
produce puffing appearance.

14. Source of DNA polymerase = Thermus aquaticus
DNA polymerase enzyme isolated from the bacterium is thermostable and 
remains  active  during  high  temperature  induced  denaturation  of  double 
stranded DNA.

15. Four-ways of introducing a desired DNA segment into a bacterial cell:
(a) Competent host (For transformation with recombinant DNA):
(I) For transformation bacterial cells are treated with a specific concentration 
of  calcium  which  increases  the  efficiency  with  which  DNA enters  the 
bacterium through pores in its cell wall.
(ii) Cells with recombinant DNA are incubated on ice, followed by placing 
them briefly at 42oC (heat shock) and then putting them back into ice.
This enables the bacteria to take up recombinant DNA.
(b)  Micro-injection-Recombinant  DNA is  directly  injected into  nucleus  of 
animal cell.
(c) Biolistic or Gene gun- Plant cells are bombarded with high velocity micro 
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particles of gold or tungsten coated with DNA.
(d)  “Disarmed  pathogen”  vectors  (Ti-plasmid;  retroviruses)  which  when 
allowed to infect the cell, transfer the recombinant DNA into the host.

16. (i) In mammals including humans insulin is synthesised as proinsulin, a 
inactive prohormone (needs to be processed before it becomes a fully mature 
and functional hormone) which contains an extra-stretch called C-peptide.
(ii) The C-peptide is not present in the mature insulin and is removed during 
maturation of proinsulin.

17. Biodiversity is not uniform throughout, the world. There are much more 
species in tropics or in polar regions? Give reasons in support of your answer.
(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  specialisation  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.

18. The flow of food (energy) prepared by producers is trasferred to primary 
consumers (herbivores),  then to secondary consumers (primary carnivores) 
and so on till top carnivores, is generally not in a linear form but in the form 
of a complex network. A species occupy more than one tropic level in the 
ecosystem  at  the  same  time.  For  example  man  is  herbivore  (primary 
consumer)  when  he  feeds  on  vegetarian  diet  and  is  carnivore  (secondary 
consumer) when he is taking non-vegetarian food. Similarly snakes feed on 
mice (herbivores) as well as frogs (carnivores).

SECTION – C

19.  Oogenesis  starts  during  embryonal  stages  where  millions  of  gamete 
mother cells-oogonia are formed in foetal ovary.
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Oogonia  start  during  meiotic  division  and  enter  prophase-I  and  get 
temporarily arrested  at  this  stage  to  form primary  oocytes.  Each  primary 
oocyte gets surrounded by a layer of granulosa cells forming primary follicle.
From  birth  to  puberty,  large  number  of  follicles  degenerate,  (follicular 
atresia) and at puberty 60,000-80,000 follicle left in each ovary.
Primary  follicles  form secondary  follicles,  surrounded  by  more  layers  of 
granulosa cells. 
Secondary  follicle  transforms  into  tertiary  follicle  with  a  fluid  filled 
cavity-antrum having theca  externa  and theca  interna  and primary oocyte 
completes  Ist  meiotic  division  (grows  in  size)  forming  large  haploid 
secondary oocyte and a tiny first polar body.
Tertiary  follicle  transforms  into  mature  Graafian  follicle  which  bursts  to 
release ovum/secondary oocyte (ovulation).
The  second  meiotic  division  in  secondary  oocyte  is  completed  after  the 
penetration  of  sperm,  to  form haploid  ovum (ootid)  and  secondary  polar 
body.

OR

Assisted Reproductive Technologies (ART):
(i)  Test-tube  baby  :  The  programme  includes  in-vitro  fertilisation  of  egg 
(IVF) followed by embryo transfer (ET) is one of such method.
(a) Embryo transfer at  8-celled blastomere stage in fallopian of  female is 
called zygote intra-fallopian transfer (ZIFT) or
(b) embryos with 16, or 32 blastomere stage are transferred into the uterus to 
complete further development and termed as intrauterine transfer (IUT).
(ii)  In vivo fertilisation (fusion of gametes within the female involves the 
transfer of embryo from a female to another female who cannot conceive.
(iii) Gamete intra-fallopian transfer (GIFT) :  In includes the transfer of an 
ovum from a donor into the fallopian tube of another female who cannot 
ovulate due to one or other reason.
(iv)  Intra-cytoplasmic  sperm injection (ICSI)  :  It  is  a  method to  form an 
embryo in the laboratory in which the sperm is directly injected into ovum.
(v) Atificial  insemination (AI)  :  It  involves the introduction of the semen 
collected from husband/healthy donor into the vagina or into the uterus (IUI) 
– Intrauterine insemination) of the female.
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The method (ICSI, AI, IUI) is used in cases where ingertility is due to the 
inability of the male partner to inseminate the female or due to very low 
sperm counts in the ejaculates. ART helps the couple produce children (any 
three methods).

20. Haemophilia is a sex-linked recessive trait, the gene of which is present 
on  X-chromosome.  In  females  haemophilia  appears  when  both  the 
sex-chromosomes carry its recessive gene XhXh.  Such females die before 
birth. A woman having a single gene of the trait appear normal but is carrier 
of  the disease  XXh.  For  sex-linked  genes,  human males  are  hemizygous. 
Therefore  XhY is  haemophiliac  man.  In  haemophilic  person,  the  blood 
do-not clot, after injury, due to the absence of a blood clotting factor.

21. DNA fingerprinting is the technique by which the real parentage of the 
two new-born babies can be established.
(i)  Alec  Jeffreys  used  satellite  DNA as  probes  for  DNA fingerprinting 
because of high degree of polymorphism. It was called variable number of 
tandem repeats  (VNTR).  VNTR are  mini-satellite  with numbers  of  repeat 
showing very high degree of polymorphism and size varies from 0.1 to 20kb.
(ii) Southern-blot hybridisation technique includes:
(a) Extraction – isolation of DNA from cells in a high speed contrifuge.
(b)  Amplification  –  Many  copies  of  extracted  DNA  are  made  by 
PCR-technique.
(c) Digestion – of DNA by restriction endonuclease.
(d) Separation – of DNA fragments by electrophoresis.
(e) Southern Blotting – transferring (blotting) of separated DNA fragments to 
synthetic membranes such as nitrocellulose or nylon.
(f) Hybridisation – using labelled VNTR probe.
(g) Autoradiography – detection of hybridised DNA by autoradiography.
(iii)  After  hybridisation,  autoradiography  shows  many  bands  of  different 
sizes.  These  bands  give  a  characteristic  pattern  for  an  individual  DNA. 
Paternity dispute can be solved by comparing the pattern of DNA bands of 
the new born baby with that of mother/father.

22. Industrial Melanism an example of natural selection – In England, 1850s 
before industrialisation, there were more white-winged moths on trees than 
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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.

23.  (i)  When the  BOD of  sewage is  reduced  significantly  the  effluent  is 
passed into a settling tank where the bacterial flocs are allowed to sedimet 
forming the activated sludge.
(ii) A small part of activated sludge is pumped back into the aeration tank to 
serve as the inoculum.
(iii) The remaining major part of activated sludge is pumped into large tanks 
called anaerobic sludge digesters.
(iv) Here, another type of anaerobic bacteria digest the bacteria and fungi in 
the sludge producing methane, hydrogen sulphide and carbon dioxide, i.e., 
biogas, can be used as source of energy as it is inflammable.

24.  Cotton  bollworms  (Heliothis  zea)  are  the  pests  which  destroy  cotton 
bolls:
Bt-cotton – Some strains of Bacillus thurigniensis produce toxic proteins that 
kill  the  insects  such  as  lepidopterans  (tobacco  budworm,  armyworm), 
coleopterans  (beetles)  and  dipterans  (flies,  mosquitoes).  B.  thuringiensis 
forms  protein  crystals  containing  a  toxic  insecticidal  protein  during  a 
particular phase of their growth. Bt-toxin occurs as an inactive protoxin and it 
is  converted  into  an  active  toxin  due  to  alkaline  pH  of  the  gut  which 
solubilise  the  crystals.  The  activated  toxin  creates  proes  in  the  midgut 
epithelial cells by lysing that causes death of the insect.
Specific Bt-toxin genes called cry genes were isolated from B. thuringiensis 
and incorporated into several crop plants such as cotton. The choice of genes 
depends upon the crop and the target pest, as most Bt-toxins are insect-group 
specific. There are a number of types of cry genes and cry Iac and cry II Ab 
controls the cotton bollworms, while cry I Ab controls corn borer.
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25. (a)  The size of population tells a lot about its status in the habitat. The 
impact  of  ecological  processes  (e.g.  outcome of  competition  or  predation 
etc.)  is  evaluated  in  terms  of  change  in  population  size.  The  size  of  a 
population  keeps  changing  in  time,  depending  upon  food  availabilit, 
predation pressure, reduce weather etc.
(b) Sometimes under certain conditions, population size, technically called 
population density, (designated as N) need not necessarily be measured in 
number only. In determining population density, sometimes in case of huge 
organism (tree) the per cent cover or biomass is more meaningful measure of 
population size rather than total number.

26.   The amount of living or organic matter present in an organism is called 
biomass,  measured both as fresh or dry. Pyramid of biomass is  a  graphic 
representation of biomass present sequence-wise per unit  area of different 
trophic levels with producers at the base and top carnivores at the top.
The pyramid of biomass is upright for terrestrial grazing food chains. There is 
maximum  biomass  in  producers  (green  plants  e.g.  grass,  tree).  There  is 
progressive reduction of  biomass found in herbivores,  primary carnivores, 
secondary carnivores etc.
The pyramid of biomass for aquatic habitats is inverted or spindle shaped 
pyramids  because  the  biomass  of  a  trophic  level  depends  upon  the 
reproductive  potential  and longevity  of  its  numbers.  Thus the  biomass  of 
phytiplanktons may be smaller than that of zooplanktons and that of latter 
less than of primary carnivores (fish).
Note :  If the biomass per unit is calculated, the pyramid of biomass shall 
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always be upright.

27.  (a) Endosperm development precedes embryo development. In coconut 
endosperm formation is nuclear type. Here, the primary endosperm nucleus 
divides repeatedly without wall formation forming a large number of nuclei 
which move to  the  periphery  because  of  the  formation of  a  large  central 
vacuole. The multinucleate cytoplasm undergo cleavage to form multicellular 
endosperm in the outer part and free nucleate as well as vacuolar endosperm 
(coconut water) in the centre.
(b) The tender coconut is immature with soft and gentle solid white kernel 
also  called  coconut  'meat'  and  the  central  watery  fluid,  free  nuclear 
endosperm,  called  coconut  milk  or  water  is  highly  nutritious,  makes  a 
refreshing  drink  because  of  the  presence  of  proteins,  oils,  vitamins  and 
minerals.
(c) The seeds of pea are dicot, non-endospermic/ex-albuminous because the 
development of embryo. The food is stored in massive cotyledons and there 
are no remnants of endosperm in the mature pea, seeds.
However,  in  castor  seeds,  the  whole  of  endosperm  is  not  used 
completelyduring  the  development  of  embryo.  The  cotyledons  are  papery 
and  the  fleshy  massive  endosperm is  present  in  the  mature  castor  seeds. 
Seeds are dicot endospermic albuminous.

SECTION – D

28. (a)
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(b)  Double  fertilization  results  in  the  formation  of  a  zygote  (2N)  and  a 
primary endosperm nucleus (3N). It ensures that the formation of nutritive 
tissue  occurs  only  when  the  formation  of  embryo  has  taken  place  by 
fertilization of egg.
Post-fertilisation events include all those events which occur in a flower, after 
double fertilisation. The major events are:
(i) Development of endosperm
(ii) Development of embryo
(iii) Maturation of ovule(s) into seed(s)
(iv) Maturation of ovary into fruit.
(i) Endosperm development precedes embryo development. It is a food-laden 
tissue used for nutrition of developing embryo and its development is of three 
types-nuclear endosperm, cellular endosperm and helobial endosperm.
Endosperm  may  be  completely  consumed  by  developing  embryo 
(ex-albuminous – pea, bean, groundnut) or it may persist in seed (albuminous 
– castor, coconut).
(ii) Development of Embryo or Embryogeny includes sum total of changes 
that occur during the development of embryo from a zygote at the micropylar 
end.
In dicot,  embryo is  produced from a part  of zygote – meroblastic.  In the 
development of embryo, the 4-celled stage is pro-embryo, then the embryo is 
globular and undifferentiated and finally embryo becomes heart-saped.
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A mature  dicot embryo consists of two cotyledons and an embryonal axis. 
The  embryonal  axis  consists  of  radicle  (future  root).  Hypocotyl,  plumule 
(future shoot) and epicotyl.
In monocots, the embryo possesses a single lateral cotyledon-scutellum and 
the  embryonal  axis.  The  radicle  and  root  cap  is  enclosed  in  an 
undifferentiated sheath called  coleorhiza while  epicotyl  has a  plumule-the 
shoot apex and a few leaf primordia enclosed in a hollow foliar sheath – the 
coleptile.

(iii)  Development  of  a  seed  :  Pollination  and  fertilisation  provide  a 
stimulation in the form of chemicals-the hormones which result in formation 
of the seeds (fertilised ovule) and fruits (ripened ovary). Seeds – final product 
of sexual reproduction are formed inside the fruits.
A seed is fertilised ovule consists of seed coats-testa and tegmen, stored food 
materials in cotyledons or endosperm and the embryonal axis. A seed may be 
endospermic  or  albuminous  (castor,  coconut,  cereals)  or 
non-endospermic-exalbuminous (pulses, pea, bean, mustard). In some seeds, 
such as black pepper and beet remnants of persistent nucellus are also present 
called perisperm.
In a mature seed,  the embryo may enter a state of inactivity for different 
reasons, called dormancy. It is the internal or innate inhibition of germination 
of otherwise normal or viable seeds.
(iv) Development of fruit : The fruit-a ripened ovary, have a fruit wall- the 
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pericarp developed from the wall of the ovary.
A fruit may develop from only the ovary part of a flower-true fruit (eucarp) 
or may develop from the ovary along with adjoining accessory floral parts 
(sepals, petals thalamus, peduncle-inflorescence axis)-false fruit (pseudocarp) 
e.g., apple or fruits may develop without fertilisation, i.e., seedless fruits with 
aborted seeds-parthernocarpic fruit (seedless) e.g., banana.

OR

(a) 

(b)  Spermatogenesis  is  hormonally  controlled  at  the  age  of  puberty. 
Gonadotrophin releasing hormone (GnRH) from hypothalamus, stimulate the 
anterior  pituitary  to  secrete  luteinising  hormones  (LH)  and  follicle 
stimulating hormone (FSH).  LH acts  on leydig cells  to  secrete  androgens 
which in turn stimulate spermatogenesis and FSH acts on sertoli cells, which 
secrete certain factors to help in the process of spermiogenesis.

29.  (a)  Griffith  observed  a  change  of  living  R-strain  Streptococcus 
pneumoniae (non-virulent type)  into living S-bacteria, when injected along 
with heat-killed S-type (virulent) and called transformation. The phenomenon 
was discovered by Frederick Griffith 1928. The R-strain non-virulent bacteria 
pick up the trait of virulence from dead bacteria Griffith proposed that the 
transforming  principle'  is  a  chemical  substance  released  by  heat-killed 
bacteria.  It  was  a  permanent  genetic  change  as  the  new  S-type  bacteria 
formed only S-type.
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(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 concluded that DNA is the hereditary material.

OR
(a) Sex-determination in Humans : In humans, sex-determination is XX-XY 
type.   Human  female  is  homomorphic  and  homogametic  i.e.,  have 
XX-chromosomes and produce only one type of ovum with X-chromosome. 
Human male is heteromorphic and heterogametic i.e., have XY-chromosome 
and produce two types of sperms, 50% with X-chromosome (gynosperms) 
and 50% with Y-chromosome (androsperm). The sex of the offspring depends 
upon the type of sperm, which fuses with the egg.
(b) In humans and Drosophila the sex determination is XX-XY.  The males 
produce two types of sperms/gametes, half with A + X and other half with A 
+ Y, thus showing male heterogamety.
In birds such as fowls the sex determination is ZW-ZZ type. Here the females 
produce two type of eggs, half with A+ Z type and other half with A + W 
type, showing female heterogamety.

30.  (a)  The  demand  of  the  residents  in  the  colony,  to  make  the  person 
suffering from AIDS to leave the colony for the fear of spread of disease is 
totally wrong, unjustified, unscientific based on wrong beliefs.  AIDS does 
not  spread  by  physical  contact;  shaking  hands;  coughing  and  sneezing; 
kissing and embracing; sharing utilities and telephone; swimming pools and 
toilets sharing towels etc.
(b) Preventive measures include (i) avoid multiple sexual partners (ii) use of 
disposable needle and syringes (iii) Avoid tattos, ear and nose pierces from 
unqualified people. (iv) Blood test must be done during transfusion and organ 
transplantation. (v) Dentist should use sterilised equipments. (vi) Above all 
people  should  be  educated  about  AIDS,  by  NACO  and  NGOs.  (vii) 
Promoting regular check up for HIV in susceptible population.
(c) Cause : HIV-Human Immunodeficiency Virus (a type of retrovirus with 
RNA genome)
Symptoms : Fever, lethargy, pharyngitis, nausea, headache, rashes etc.


