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CBSE Previous Year Question Papers March 2011
 Set – II

SECTION – A

1. Blastocyst

2. It is the process of breeding crops with higher levels of vitamins and minerals, 
or higher protein and healthier fats to improve public health.

3. Selectable marker helps in identifying and eliminating non transformants and 
selectively permitting the growth of transformants. Normally the genes encoding 
resistance to antibiotics are considered as useful selectable marker.

4. The algal bloom increases the organic load of the water bodies, which consume 
lot of dissolved oxygen for decomposition, thereby causing deterioration of water 
quality and fish mortality.

5. Dryopithecus

6. Gross primary productivity of an ecosystem is the rate of production of organic 
matter  during photosynthesis  whereas net  primary productivity  is  the  available 
biomass for consumption to heterotrophs.
GPP – R = NPP
R represents respiration losses.

7. Contribution of genetic maps in human genome project includes knowing total 
number  of  genes,   average gene  size,  number  of  functional  genes,  location  of 
different genes in specific chromosomes, order or sequence of genes in a particular 
chromosome and identification of locations where single base DNA differences 
(SNPs-single nucelotide polymorphism) occur in humans.

8. Juvenile phase/Vegetative phase (plants)

SECTION – B

9.  Bioactive molecules are certain organic chemicals such as enzymes, produced 
by micro-organisms, and are used to cure some human disorders.
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(i) Streptokinase produced by bacterium Streptococcus, used as a 'clot buster' for 
removing clots from the blood vessels.
(ii)  Cyclosporin  is  produced  by  fungus  Trichoderma  polysporum,  used  as 
immune-suppressive agent in organ-transplant patients.

10. Rosie is the first transgenic cow containing a human-gene for the production of 
alphalactalbumin  protein.  It  produced  protein-enriched  milk  (2.4  g/litre), 
nutritionally a more balanced product for human babies than normal cow milk.

11.  Biodiversity  has played a great  role  in  modern agriculture.  Pollination – a 
process without which plants cannot form fruits or seeds is performed by different 
pollinators such as bees, bumblebees, birds and bats. India has more than 50,000 
genetically different strains of rice. These strains differ in the plant size, maturity 
period,  higher  yield,  resistance  to  disease,  tolerance  to  salinity,  extreme 
temperatures,  drought,  grain  size,  etc.  Maintaining  genetic  diversity  of  all  the 
genetic strains have helped in the formation of new varieties adapted to different 
habitats/environmental conditions.

12. VNTR = Variable Number of Tandem Repeats. VNTR is type of satellite DNA 
having a small DNA sequence, arranged tandemly in many copy numbers and each 
differ in a single nitrogen base, i.e., show high degree of polymorphisms while 
'probe' contains radioactive labelled repeated sequences of bases complementary 
to those on VNTR, and bind with them.

13.  A  newborn  human  baby  has  two  types  of  immunity  (I)  Natural  active 
immunity: Here baby's own immune system leads to the synthesis of antibodies 
and/or the production of immunological active cells. (ii) Natural passive immunity 
– It is the resistance passively transferred from the mother to the foetus through 
placenta.  After  birth  immunoglobulins  (antibodies)  are  passed  to  the  newborn 
through the breast milk. Human colostrum is rich in IgA antibodies which protect 
the infant.

14. The equation for curve 'a':
       S = CA2

 It  is  observed that  within a  region species  richness  increased with increasing 
explored area, but only upto a limit. The relationship between species richness and 
area for a wide variety of taxa (angiosperm plants, birds, bats, freshwater fishes) 
turn out  to be a rectangular hyperbola.  On log scale,  the relationship becomes 
linear.
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OR
In-situ conservation of biodiversity includes the conservation and protection of the 
whole ecosystem and its biodiversity at all levels in order to protect the threatened 
species. Two alternate methods are being used to save biodiversity. 
(i) Hot spots - areas  of high endemism (species confined to that region and not 
found any where else) and high level of species richness.
(ii)  Protected areas – National  parks for betterment of wildlife;  sanctuaries  for 
protection  of  wild  animals  and Biosphere  reserves  i.e.,  multipurpose  protected 
areas.
Ex-situ conservation involves conservation of selected rare plants/animals outside 
their  natural  homes.  It  includes  (i)  Offsite  collections  (Botanical  gardens, 
Zoological parks, Wildlife safari parks, arboreta etc.) and (ii) gene banks (viable 
seed bank, live growing plants, tissue culture and frozen germplasm, etc.)

15.  The cell division in  gamete formation is different in different organisms. In 
haploid organisms(having single set of chromosomes) the cell division involved in 
gamete  formation  is  mitotic  because  the  parent  organism  is  haploid  and  the 
gametes to be produced are also haploid. The organisms have zygotic meiosis or 
sporic  meiosis.  In  diploid  organisms (have  two sets  of  chromosomes)  the  cell 
division  involved  in  gamete  formation  is  meiosis.  It  halves  the  number  of 
chromosomes. The gametes produced are haploid which on fertilisation restores 
the diploid chromosome number. It is microporogenesis and megasporogenesis in 
plants whereas spermatogenesis and oogenesis in animals.

16.  The abiotic condition of different habitats may be different and may change 
drastically  in  time.  Most  of  the  organisms  have  evolved  a  relatively  constant 
internal  environment  that  permit  all  biochemical  reactions  and  physiological 
functions to occur with maximum efficiency. It enhances the fitness of the species. 
This constancy of internal environment is called homeostasis and may be in terms 
of optimal temperature and osmotic concentration of body fluids. The constancy is 
maintained through physiological means despite varying external environmental 
conditions,  which  may  upset  its  homeostasis.  But  in  some  organisms  the 
homeostasis  is  not  maintained  through  physiological  means  but  through  other 
means or possibilities. In all the organisms the different possibilities as response to 
change in environment for time to time include:
(a)  Regulation  :  Homeostasis  is  maintained  through  physiological  and/or 
behavioural means. It may be thermoregulation and osmoregulation.
(b)  Conform  :  A constant  internal  environment  is  not  maintained,  the  body 
temperature  and  osmotic  concentration  changes  according  to  surrounding 
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temperature or water and osmotic concentration. They may be thermoconformers 
or osmo conformers.
(c)  Migration  :  Temporary  movement  of  animals  away  from  the  stressful 
conditions to the habitat with hospitable conditions.
(d)  Suspension  :  Organisms  suspend  their  metabolic  function  during  stressful 
conditions and resume their function at the return of favourable conditions.

17.  In  lactational  amenorrhoea,  there  is  no  menstrual  cycle  and,  therefore, 
ovulation  does  not  occur  during  intense  lactation  following  childbirth.  It  is  a 
natural method of birth control.

18. Simple stirred tank bioreactor. Bioreactors are large vessels which are used to 
produce  large  quantities  of  the  specific  products  such  as  individual  enzymes, 
medicines, etc. The bioreactor has oxygen delivery system, a temperature control 
system, foam control system, pH control system, agaitator system and sampling 
parts.

SECTION – C

19.

20.  Branching  descent  and  natural  selections  are  the  two  key  concepts  of 
Darwinian theory of evolution which can be explained by the following example. 
Natural  selection  means  selection  of  those  individuals  which  possess 
characteristics  which  enable  them  to  survive  better  in  natural  conditions  and 
outerbreed other that lack those characteristics. Variations are the basis of these 
characteristics. The rate of appearance of variations/new forms is linked to the life 
cycle of the life cycle or the life span. Microbes are the organisms, having the 
ability to multiply (15-20 minutes) and form millions of organisms within hours. 
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Branching  decent  means  an  individual  giving  rise  to  many  individuals  by 
reproduction and each individual so inherit some special characteristics not present 
in other members. These special characteristics help the individual to better fit in 
the changed environment and hence are selected by nature; the others perish.
For instance, a colony of bacteria (say A) growing on a given medium has built in 
variations in terms of ability to utilise feed component. A change in the medium 
composition (say addition of pencillin) only that part of population (say B) which 
is resistant to antibiotic survive under new conditions and those sensitive to it die. 
In  due course  of time,  this  variant  population (resistant  bacteria)  outgrows the 
others  and  appear  as  new  species.  The  entire  population  (bacteria)  becomes 
resistant.

21.  Multiple  Ovulation  Embryo  Transfer  Technology  (MOET)  is  one  of  the 
programme that has successfully increased the herd size of cattle in a short time.
In  this  method,  a  cow  is  administered  hormones  having  FSH-like  activity  to 
induce follicular maturation  and super ovulation instead of one egg, which they 
normally yield per cycle. They produce 6-8 eggs.
The  animal  is  either  mated  with  an  elite  bull  or  artificially  inseminated.  The 
fertilised eggs at 8-32, cell stages are recovered non surgically and transferred to 
surrogate mothers-carrier cow. The genetic mother becomes available for another 
round of super ovulation.
This technology has been demonstrated for cattle, sheep, rabbits,  buffaloes and 
other livestock.

22. (i) RNA polymerase II
(ii)  hnRNA contains  both the  exons (functional  coding sequences)  and introns 
(non-coding,  intervening sequences/extra-segments).  Thus,  for  being functional, 
hn RNA needs to undergo change.
HnRNA undergoes (I) Splicing – introns are removed and exons are joined in a 
definite order (ii) Capping – addition of an unusual nucleotide (methyl guanosine 
triphosphate) at 5' -end (iii)  tailing – addition of adenylate residues (200-300) at 
3'-end in  a  template  independent  manner.  The fully  processed hnRNA, is now 
called m-RNA.
All these post-transcription processing occurs inside the nucleus.

23. (a) Causative agent : Salmonella typhi
(b) Confirmatory test : Widal test
(c)  The  pathogen  enters  a  healthy  human  through  contaminated  water  and 
contaminated food.
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Symptoms
(i) Rise in body temperature during the first week and then comes down.
(ii) Intestinal discharges of the patient contain the parasites.
(iii) Disease may relapse in absence of rest, proper food and nursing.
Affected organ
Intestinal wall having lesions.

24. Baculoviruses belong to the genus Nucleopolyhedrovirus. These viruses are 
species-specific, narrow spectrum having insecticidal applications. They show no 
negative impact  on plants,  mammals,  birds,  fish or even on non-target  insects. 
Thus, beneficial insects are being conserved to aid in an overall integrated pest 
management.

25. (a) Francis Crick.
(b)
     

(c) The actual structure of t-RNA looks like inverted L.

26. Adaptations for water scarcity
1.  Plants : Presence of thick cuticle, sunken stomata, closing of stomata during 
day and opening at night in CAM plants having a special photosynthetic pathway, 
absence  of  leaves,  or  very  small  leaves,  modification  of  leaves  into  spines, 
phylloclade – flattened stem performing photosynthesis (opuntia).
2. Animals : Meeting water requirements through internal fat oxidation, ability to 
concentrate  the  urine,  minimising  excretion  of  water,  thick  coat  to  minimise 
evaporative desiccation, aestivation i.e., animals confine to comparatively humid 
and  cool  burrows  during  the  day.  Camel  has  number  of  adaptations  such  as 
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economical  in  water  consumption,  minimising  surface  exposure,  no  sweating, 
maintenance  of  bloodstream  moisture  with  body  cells  capable  of  tolerating 
dehydration, dry faeces, no urine during non-availability of water.

OR
Organisms cope with the localised temporary stressful external conditions by
(i) migration (ii) suspension

(i)  Migration : It  is two-way movement of an animal group to other place for 
food, climate and other reasons. Migration is of three types-daily, seasonal and 
periodic  e.g.,  during  extreme  winter  thousands  of  migratory  birds  come  from 
Siberia to Keloado National Park (Bharatpur) in Rajasthan.
(ii)  Suspension :  Animals  mostly  ectothermal  which  cannot  migrate  escape 
stressful  conditions  by  hibernation  (winter  sleep,  suspension  of  metabolic 
activities) or aestivation (summer sleep)
Lower plants  form various types  of  thick-wall  spores,  some special  vegetative 
propagating structures and seeds to tide over  stressful  conditions.  They reduce 
their  metabolic  activity  and  undergo  dormancy.  These  structures  germinate  on 
availability of suitable environment to form new plants.

27. (i) The electrostatic precipitators are very efficient devices to check particulate 
matter in thermal plant exhaust. In case of failure of EP to function particulate and 
gaseous air pollutants together with harmless gases such as nitrogen, oxygen etc. 
are released in environment. The particulate matter consists of soot, smoke, flyash 
etc. While gaseous pollutants include H2S, SO2, CO2 etc. The particulate matter 
less  in  2.5  micrometres  cause  the  greatest  harm  to  human  health.These  fine 
particulates when inhaled into lungs cause breathing and respiratory symptoms, 
inflammations  and  damage  to  lungs  (asthama,  bronchitis,  emphysema)  and 
premature  deaths.  The  gaseous  pollutants  produce  acid  rains  which  cause 
chlorosis, necrosis of vegetation. Cereal crops are damaged.
(ii) Methods to control Vehicular air pollution:
(a)  Switching over  of  the  entire  fleet  of  public  transport  buses  from diesel  to 
compressed natural gas (CNG)
(b) Use of lead-free petrol or diesel
(c) Use of low sulphur and aromatics content in petrol or diesel.
(d) Use of catalytic converters in vehicles
(e) Phasing out of old vehicles
(f) Application of stringent pollution level norms for vehicles, etc.
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SECTION – D

28.  (i)  This  adaptation  helps  to  provide  assured  nutrition  to  the  developing 
embryo, as the zygote itself does not contain enough reserve food.
(ii) In groundnut seeds, the whole of endosperm is, consumed in the development 
of embryo, cotyledons become thick and massive and the seeds are exalbuminous. 
In case of castor, the endosperm completely cotyledon remains papery and it is 
retained in the seeds. The seeds are called dicot albuminous.
(iii) The micropyle facilitates the entry of oxygen and water into the seed during 
germination.
(iv) The integuments of the ovule become harden to form tough protective coats 
and  water  contents  are  reduced  to  slow  down  the  metabolic  activities  of  the 
embryo, so that it may enter a state of inactivity called dormancy, in order to pass 
over unfavourable conditions.
(v) Apple and cashew are not true fruits because in these fruits thalamus along 
with  ovary  also  contributes  to  fruit  formation.  Such  fruits  are  called  false 
fruits/pseudocarps.

OR
(a)

(b) (i) In most of the angiosperm flowers, the anther consists of two anther lobes 
and is called bithecous/dithecous except family Malvaceae (Shoe-flower family). 
Each anther lobe contains two pollen sac or microsporangia.
(ii) Hybrid seeds have to be produced every year because if the seeds collected 
from  hybrids  are  sown,  the  plants  in  the  progeny  will  segregate  and  do  not 
maintain hybrid characters.

29. Inheritance of ABO Human Blood Groups
ABO blood group system in human beings is an example of both codominant and 
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group phenotypes – A,B, AB and O. The blood groups are determined by two 
types of antigens present in the surface coating of red blood cells – A and B. The 
antigens occur on oligosaccharide rich head region of a glycophorin. Blood group 
A persons have antigen A, group B have antigen B, AB have both antigens while 
blood  group  O  persons  do  not  carry  any  antigen  in  the  coating  of  their 
erythrocytes.
A human  being  carries  two  of  the  three  alleles,  one  from  each  parent.  The 
maximum  number  of  possible  genotype  is  six  for  the  four  phenotypes.  The 
phenotypes are tested by two antisera, anti-A and anti-B.
Blood Groups Genotypes Possible
(phenotype)

AB IAIB

  A IAIA, IAIO

  O IOIO

  B IBIB, IBIO

The persons with blood group AB and O have only one genotype  IAIB  and  IOIO 

respectively while the persons with blood group A and B each have two possible 
type of genotypes homozygous (  IAIA,  IBIB) or heterozygous (IAIO , IBIO).
Presence, absence and type of antigens are determined by three immunogen alleles 
IAIB and  I. This condition when more than two i.e., three alleles govern the same 
character,  the  phenomenon  is  called  multiple  alleles.  IA forms  antigen  A,  IB 

antigen B while allele I (IO) is recessive and does not form any antigen. Both IA 

and IB are dominant over I  but not over each other.  When both IA and IB are 
present  in  a  person,  both  the  alleles  are  able  to  express  themselves  forming 
antigens  A and  B.  Such  alleles  which  are  able  to  express  themselves  in  the 
presence of each other are called codominant. Thus, blood group alleles show both 
codominant and dominant recessice relationships (IA = IB > i)
Thus,  ABO  blood  types  in  human  exhibit  three  important  genetic  aspects  (i) 
multiple  alleles  (ii)  dominant-recessive  relationship  i.e.,  allele  IA and  IB are 
dominant  over  IO allele  (iii)  codominance  i.e.,  allele  IA and  IB both  express 
independently, when present together and are called co-dominant alleles.
Blood groups being a hereditary character, the knowledge of blood groups of the 
parents can give information about the possible blood groups of children and vice 
versa.

OR
(a) Haemophilia is a sex-linked disease which is also known as bleeder's disease. 
The patient will continue to bleed even from a minor cut since he or she does not 
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possess the natural phenomenon of blood clotting.
Haemophilia (= hemophilia) is  genetically due to the presence of a recessive sex 
linked gene h, carried by X-chromosome. In case of males, a single gene for the 
defect  is  able  to  express  itself  as  the  Y-chromosome  is  devoid  of  any 
corresponding allele  (XhY) i.e.,  why it  is  generally  observed in  human males. 
Being  sex-linked,  the  gene  for  haemophilia  shows  criss-cross  inheritance.  Its 
frequency is 1 in 7000. A female becomes haemophiliac only when both of her 
X-chromosomes carry the  gene  (Xh Xh).  However,  such females  generally  die 
before birth because the combination of these two recessive alleles is lethal.  A 
female having only one allele for haemophilia (XXh) appears normal because the 
allele for normal blood clotting present on the other X-chromosome is dominant. 
Such females are known as carriers.
(b) The pregnant human female under study has a foetus with 44+XXY genotype a 
zygote  formed  by  an  XX-egg  (non-disjunction  of  XX-chromosomes  during 
oogenesis)  fertilised  by  Y-carrying  sperm.  The  zygote  carries  an  additional 
X-chromosome.  This  sex-chromosomal  abnormality  is  called  Kleinfelter's 
syndrome. The foetus will develop in to a sterile male with undeveloped testes, 
mental retardation long limbs with some female characteristics such as feminine 
pitched voice  and enlarged breasts  (gynaecomastia).  Taking into consideration, 
these genetic abnormalities, going to develop in the offspring the doctor advised 
her to undergo M.T.P. 

30. (a)
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(b) Separation and Isolation of DNA Fragments : After the cutting of DNA by 
restriction  enzymes,  fragments  of  DNA are  formed.  These  fragments  can  be 
separated by a technique called gel electrophoresis. Electrophoresis is a technique 
of separation of charged molecules under the influence of an electrical field so that 
they  migrate  in  the  direction  of  electrode  bearing  the  opposite  charge.  viz., 
positively charged molecules move towards cathode (-ve electrode) and negatively 
charged  molecules  travel  towards  anode  (+ve  electrode)  through  a  medium/ 
matrix. This technique was developed by A.Tiselius in 1937. Nowadays the most 
commonly  used  matrix  is  agarose  which  is  a  polysaccharide  extracted  from 
seaweeds. DNA fragments separate according to size through the pores of agarose 
gel. Hence. the smaller the fragment size, the farther it moves. 
The separated DNA fragments can be seen only after staining the DNA with a 
compound known as ethidium bromide followed by exposure to UV radiation as 
bright orange coloured bands. The separated bands of DNA are cut out from the 
agarose gel and extracted from the gel piece. This step is called as elution. Several 
techniques are used for eluting the DNA from the gel piece. These purified DNA 
fragments are used in the formation of recombinant DNA by linking them with 
cloning vectors.

OR
(a) Insulin was extracted earlier, from the pancreas of slaughtered pigs and cattle. 
This  insulin  is  slightly  different  from  human  insulin  and  produces  some 
undesirable side effects such as allergy. 
(b)  In  1983,  Eli  Lilly  an  American  Company  prepared  two  DNA sequences 
corresponding  to  A and  B  chains  of  human  insulin  and  introduced  them  in 
plasmids  of  E.coli  to  produce  insulin  chains.  Chains  A and  B  were  produced 
separately, extracted and combined by creating disulphide bonds to form human 
insulin.
The technique used by the Company is called rDNA technique. 
(c)  The  insulin  produced  in  humans  is  synthesised  as  a  prohormone  called 
proinsulin.   It  needs  to  be  processed  before  it  becomes  a  fully  mature  and 
functional  hormone.  It  contains  an  extra  stretch  called  the  C-peptide.  The 
C-peptide is not present in mature insulin and is removed during maturation into 
insulin.


