CBSE
Class XII Biology (Theory)
Board Paper 2017 All India (Set 1)
Time allowed: 3 hrs

Maximum Marks: 70

General Instructions:

1. There are total 26 questions and five sections in the question paper.
2.
3.
4.
5.
6.
7.

All questions are compulsory.
Section A contains questions number 1 to 5; very short answer type questions
of 1 mark each.
Section B contains questions number 6 to 10, short-answer type I questions of
2 marks each.
Section C contains questions number 11 to 22, short answer type II questions
of 3 marks each.
Section D contains question number 23, value based question of 4 marks.
Section E contains questions number 24 to 26, long-answer type questions of 5
marks each.
There is no overall choice in the question paper; however, an internal choice is
provided in one question of 2 marks, one question of 3 marks and all the three
questions of 5 marks. In these questions, an examinee is to attempt any of the
two given alternatives.

SECTION A

1. Name the type of cross that would help to find the genotype of a pea plant
bearing violet flowers.

[1]

2. State two postulates of Oparin and Haldane with reference to origin of life.[1]
3. A herd of cattle is showing reduced fertility and productivity. Provide one
reason and one suggestion to overcome this problem

4. What are Cry genes? In which organism are they present?

[1]
[1]

5. An electrostatic precipitator in a thermal power plant is not able to generate
high voltage of several thousands. Write the ecological implication because of
it.
[1]
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SECTION B

6. A pollen grain in angiosperm at the time of dehiscence from an anther could
be 2-celled or 3-celled. Explain. How are the cells placed within the pollen
grain when shed at a 2-celled stage?
[2]

7. Differentiate between the genetic codes given below:

[2]

(a) Unambiguous and Universal
(b) Degenerate and Initiator

8. Mention one application for each of the following:
(a)
(b)
(c)
(d)

[2]

Passive immunisation
Antihistamine
Colostrum
Cytokinin-barrier

9. Name the microbes that help production of the following products
commercially:
(a) Statin
(b) Citric acid
(c) Penicillin
(d) Butyric acid

[2]

10. List four benefits to human life by eliminating the use of CFCs.

[2]

OR
Suggest two practices giving one example of each that help protect rare or
threatened species.
SECTION C

11.
(a) Can a plant flowering in Mumbai be pollinated by pollen grains of the
same species growing in New Delhi? Provide explanations to your answer.
(b) Draw the diagram of a pistil where pollination has successfully occurred.
Label the parts involved in reaching the male gametes to its desired
destination.
[3]

12. Both Haemophilia and Thalassemia are blood related disorders in humans.
Write their causes and the difference between the two. Name the category
of genetic disorder they both come under.
[3]

13.
(a) List the two methodologies which were involved in human genome
project. Mention how they were used.
(b) Expand „YAC‟ and mention what was it used for.
[3]
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14. Write the characteristics of Ramapithecus, Dryopithecus and Neanderthal
man.

[3]

15. Name a human disease, its causal organism, symptoms (any three) and
vector, spread by intake of water and food contaminated by human faecal
matter.
[3]
OR
(a) Why is there a fear amongst the guardians that their adolescent wards
may get trapped in drug/alcohol abuse?
(b) Explain „addiction‟ and „dependence‟ in respect of drug/alcohol abuse in
youth.
[3]

16.
(a) Write the desirable characters a farmer looks for in his sugarcane crop.
(b) How did plant breeding techniques help north Indian farmers to develop
cane with desired characters?
[3]

17. Secondary treatment of the sewage is also called Biological treatment.
Justify this statement and explain the process.

[3]

18.
(a) Explain the significance of „palindromic nucleotide sequence‟ in the
formation of recombinant DNA.
(b) Write the use of restriction endonuclease in the above process.
[3]

19. Describe the roles of heat, primers and the bacterium Thermus aquaticus in
the process of PCR.

[3]

20. Explain the various steps involved in the production of artificial insulin. [3]
21.
(a) “Organisms may be conformers or regulators.” Explain this statement and
give one example of each.
(b) Why are there more conformers than regulators in the animal world? [3]

22. Describe

the inter-relationship
productivity and net productivity.

between

productivity,

gross

primary
[3]
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SECTION D

23. It is commonly observed that parents feel embarrassed to discuss freely
with their adolescent children about sexuality and reproduction. The result
of this parental inhibition is that the children go astray sometimes.
(a) Explain the reasons that you feel are behind such embarrassment
amongst some parents to freely discuss such issues with their growing
children.
(b) By taking one example of a local plant and animal, how would you help
these parents to overcome such inhibitions about reproduction and
sexuality?
[4]
SECTION E

24.
(a) When a seed of an orange is squeezed, many embryos, instead of one are
observed. Explain how it is possible.
(b) Are these embryos genetically similar or different? Comment.
[3+2=5]
OR
(a) Explain the following phases in the menstrual cycle of a human female:
i.
Menstrual phase
ii.
Follicular phase
iii.
Luteal phase
(b) A proper understanding of menstrual cycle can help immensely in family
planning. Do you agree with the statement? Provide reasons for your
answer.
[4+1=5]

25.
(a) Compare, giving reasons, the J-shaped and S-shaped models of
population growth of a species.
(b) Explain “fitness of a species” as mentioned by Darwin.
[3+2=5]
OR
(a) What is an ecological pyramid? Compare the pyramids of energy, biomass
and numbers.
(b) Write any two limitations of ecological pyramids.
[4+1=5]

26.
(a) Describe the structure and function of a t-RNA molecule. Why is it
referred to as an adapter molecule?
(b) Explain the process of splicing of hn-RNA in a eukaryotic cell.
[3+2=5]
OR
Write the different components of a lac-operon in E.coli. Explain its
expression while in an „open‟ state.
[5]
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CBSE
Class XII Biology
Board Paper 2017 – All India (Set 1)
SOLUTION
SECTION A
1. Purple colour of flowers is a dominant phenotype in pea plants. The genotype
of such plants can be determined by a test cross.
2. Two postulates of Oparin and Haldane with reference to origin of life are
a) Life originated from pre-existing, non-living organic molecules.
b) Formation of life was preceded by chemical evolution.
3. The reason for low productivity is inbreeding depression. Mating between
relatives should not have common ancestors on either side up to four to six
generations to restore fertility.
4. The gene encoding Cry protein is called cry gene. Cry gene is present in
Bacillus thuringiensis in which it produces a protein toxin which kills insects.
5. Because of low voltage in the electrostatic precipitator, fine particulates
which cannot be removed from the electrostatic precipitator may cause
breathing and respiratory problems.
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SECTION B
6. In angiosperms, pollen grains are released in the 2-celled stage, whereas in
other species, the generative cell divides into 2 male gametes and forms the
3-celled stage.
During the 2-celled stage, it has two unequal cells—larger vegetative cell and
smaller generative cell.
7.
a) When one codon codes for only one amino acid, it is called unambiguous
genetic code. When the genetic code is valid for all organisms, it is said to
be universal.
b) When one amino acid is coded by more than one codon, the code is said
to be degenerate, whereas the initiator codon represents the START
codon, i.e. AUG, which initiates the translation process and codes for
methionine.
8.
a)
b)
c)
d)

Passive immunisation provides quick immune response in the body.
Antihistamines reduce the symptoms of allergy.
Colostrum contains antibodies which protect the infant.
Cytokine barriers work against viral infections which produce an antiviral
protein, interferon. They protect non-infected cells from further viral
infection.

9.
a) Statin: Monascus purpureus
b) Citric acid: Aspergillus niger
c) Penicillin: Penicillium notatum
d) Butyric acid: Clostridium butylicum
10.
i.
ii.
iii.
iv.

CFCs cause ozone depletion which can be prevented.
Greenhouse effect and global warming will be controlled.
It is used in making plastics.
Because of rise in temperature, it will prevent climatic changes.
OR
i. Using the cryopreservation technique, sperms, eggs and embryos can be
stored for a long period in gene banks and seed banks.
ii. Plants are propagated in vitro using tissue culture methods.
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SECTION C
11.
a) It is possible by artificial hybridisation where pollen grain of one flower is
introduced artificially on the stigma of another flower without selfincompatibility.
b)

Pollen tube, after reaching the ovary, enters the ovule.
12. Haemophilia is a sex-linked trait caused by a recessive gene located in the
X chromosome. Thalassaemia occurs when there is an abnormality or
mutation in one of the genes involved in haemoglobin production.
People with haemophilia have either defective clotting factors or lack
clotting factors, whereas people with thalassaemia have either abnormal
haemoglobin or lack haemoglobin in their red blood cells.
Haemophilia is a sex-linked disorder, but thalassaemia is an autosomal
disorder.
13.
a) Two methodologies involved in HGP are expressed sequence tags (EST)
and sequence annotation.
EST focuses on identifying all the genes which are expressed as RNA.
Sequence annotation is the process of marking specific features in a DNA,
RNA or protein sequence with descriptive information about structure or
function.
b) YAC stands for yeast artificial chromosome. YAC is used as a host for DNA
sequencing.
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14.
Ramapithecus
1. Had small canines
and large molars
2. Walked erect on
the feet

Dryopithecus
1. Muzzles
canine large
2. Arms and
equal sized

Neanderthal
and
legs

1. Erect posture
2. Sloping
forehead
and
flat cranium

15.
Disease name: Amoebiasis
Causal organism: Protozoa (Entamoeba histolytica)
Symptoms: Constipation, abdominal pain, stools with excess mucus
Vector: Houseflies
OR
a) Factors such as social pressure, unsupportive family background, curiosity,
modern lifestyle and pressure to excel in academics compel parents to fear
about their wards getting trapped in alcohol or drug abuse.
b) Addiction is a physical or psychological need for a habit-forming substance
such as a drug or alcohol.
Dependence is the tendency of the body to manifest a characteristic and
unpleasant withdrawal syndrome if drugs and alcohol are discontinued.
16.
a) Desirable characters for sugarcane crop are thick stem, long internodes,
high sugar content and disease resistance.
b) The sugarcane variety from South India—Saccharum barberi—was crossed
with the variety from North India—Saccharum officinarum—to get
sugarcane varieties combining the desirable qualities of high yield, thick
stems and high sugar content in plants which grow in North India.
17. Secondary treatment is also called biological treatment because it uses
organisms—natural organisms and detritus feeders. The process includes
various steps:
a) In the activated sludge system, the primary effluent is taken to aeration
tanks and the liquid is constantly agitated mechanically with pumping of
air.
b) A large number of aerobic heterotrophic microbes such as bacteria, fungi,
yeasts and protozoa grow in the aeration tank and form flocs, which are
masses of bacteria held together by slime and fungal filaments to form
mesh-like structures.
c) The microbes digest organic matter, convert it to microbial biomass and
release minerals. This reduces the biochemical oxygen demand (BOD).
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d) As the BOD of the waste matter is reduced to 10–15% of raw sewage, it
passes into the settling tank where the bacterial flocs are allowed to
undergo sedimentation.
e) The settled material is called activated sludge.
f) The activated sludge is collected and subjected to anaerobic digestion in a
separate tank. This tank has oxygen-free atmosphere where anaerobic
microbes start digesting the bacteria and fungi in the sludge.
g) Anaerobic microorganisms digest the organic matter into soluble
substances and gaseous products such as methane, carbon dioxide and
hydrogen sulphide. Methane is highly inflammable and can be used as
biogas.
h) Finally, the treated sewage effluent is subjected to chemical treatment for
disinfection before releasing it into natural water bodies such as rivers and
streams.
18.
a) The palindromic nucleotide sequence serves as recognition sites of DNA by
which it binds to the site and cuts each of the two strands of the double
helix at specific points by hydrolysing the phosphodiester backbones.
b) Restriction endonucleases have the ability to cut the molecules of DNA.
The restriction enzyme recognises a unique sequence of nucleotides in the
DNA strand. The complementary DNA strand has the same sequence but in
the reverse direction, ensuring both strands of DNA are cut at the same
location.
19.
a) Role of heat: High temperature (94°C) is maintained during denaturation
to separate the two strands of DNA.
b) Role of primers: Primers are small oligonucleotides with varying length of
10–18 nucleotides and help in the extension of a new chain.
c) Role of bacterium Thermus aquaticus: Taq DNA Polymerase is a specialised
thermostable enzyme isolated from the thermophilic bacterium Thermus
aquaticus which remain active during high temperature-induced
denaturation of double-stranded DNA.
20. Insulin contains two short polypeptide chains: Chain A and chain B linked
together by disulphide bridges. Production of insulin by rDNA techniques was
achieved by the American company Eli Lilly in 1983. It prepared two DNA
sequences corresponding to A and B chains of human insulin and introduced
them in plasmids of E. coli for production. The A and B chains produced
were separated, extracted and combined by creating disulfide bonds to form
human insulin.
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Steps involved in production of artificial insulin:
a) Using specific techniques, the plasmid of E. coli is removed and isolated.
b) The isolated plasmid is opened by specified enzyme.
c) The segment of DNA which codes for human insulin is inserted in the open
site of the bacterial plasmid.
d) After insertion, the plasmid is closed by using another special enzyme to
make it a recombinant plasmid.
e) This recombinant plasmid is again introduced into E. coli host cells.
f) Now, E. coli cells become capable of synthesising human insulin. These
bacteria are then cultivated in fermenters to produce a large amount of
insulin.
g) Insulin is then extracted from bacterial culture and purified.
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21.
a) In the case of heat (body temperature), conformers are any animals
which adopt the temperature of their environment, i.e. they are coldblooded. Examples of these are lizards and jellyfish. Regulators are warmblooded animals. Examples of regulators are humans and rabbits.
b) Because of thermoregulation, there are more conformers than regulators.
Some animals have a large surface area relative to their volume, so they
tend to lose body heat very fast when it is cold outside. These animals
spend more energy to generate body heat through metabolism.
22. The rate of biomass production is called productivity which is divided into
gross primary productivity and net primary productivity.
Gross primary productivity (Pg) minus respiration losses (R) is the net
primary productivity (Pn).
Pn = Pg − R
SECTION D
23.
a)
i.
ii.
iii.

Reasons:
Parents think that their children are not old enough to discuss sex.
They think that the topic is taught to their children in school.
Many parents do not have adequate knowledge of sex, sexually
transmitted infections or HIV.

b) Example of a flowering plant (orchid) and animal (male honey bee): The
honey bee is attracted to an orchid flower and assumes its one petal as its
female partner and pseudo copulates with it.
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SECTION E
24.
a) When we squeeze an orange seed, we are able to see many embryos of
different sizes. This is due to polyembryony. Polyembryony is seen when
two or more embryos develop from a single fertilised egg. It is the
development of more than one embryo from a single egg or ovule.
b) They are genetically similar as the parental characters are maintained and
there is no segregation of characters in the offspring.
OR
a)
i. Menstrual phase
 Menses takes place on the 3rd–5th day of the menstrual cycle of 28 days.
 Producing LH is considerably reduced.
 This causes degeneration of the corpus luteum and reduction in the
production of progesterone and oestrogen.
 The uterine endometrium breaks down and menstruation starts.
 Endometrium cells, secretions, blood and the unfertilised ovum constitute
menstrual flow.
ii. Follicular phase
 The follicular phase begins on the 6th day and lasts up to the 13th or 14th
day in a 28-day menstrual cycle.
 FSH stimulates the ovarian follicle to secrete oestrogen.
 Oestrogen stimulates the proliferation of cells of the uterine endometrium.
 The endometrium becomes thicker because of rapid cell multiplication. This
is accompanied by the growth of the uterine glands and blood vessels.
iii. Luteal phase
 The luteal phase begins on the 15th day and lasts up to the 28th day in a
28-day menstrual cycle.
 LH causes ovulation. The remaining cells of the ovarian follicles are
stimulated by LH to develop the corpus luteum.
 The corpus luteum secretes a large amount of progesterone which
stimulates the uterine glands to produce an increased amount of watery
mucus.
 Secretions of watery mucus by the vaginal glands and the glands of the
fallopian tubes also increase.
 Progesterone also maintains the endothelium which is necessary for the
implantation of the fertilised ovum and other events of pregnancy.
 In the absence of fertilisation, the corpus luteum degenerates which
causes disintegration of the endothelium, leading to menstruation and the
start of a new cycle.
b) Copulation during the ovulatory phase (day 10−17) increases the chances
of conception. So, keeping this in mind and avoiding sexual activity during
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25.
a) J-shaped model is the exponential growth curve and S-shaped model is the
logistics growth curve.
Exponential growth model
This growth is shown when the quantity of resources is unlimited.
The equation can be represented as
dN/dt = rN or Nt = N0ert
where dN/dt = Rate of change in population size
r = Intrinsic rate of natural increase
N = Population size
Nt = Population density after time t
N0 = Population density at time zero
r = Intrinsic rate of natural increase
e = Base of natural logarithm (2.718)

Logistics growth model
This growth is shown when the quantity of resources is limited. Unlimited
resources result in exponential growth which depends on the carrying
capacity of the species. The carrying capacity of a given habitat is the total
number of organisms in a given species for which there are sufficient
resources, so that they survive and reproduce.
The equation can be represented as
dN/dt = rN [(K − N)/K]
where N = Population density at time t
r = Intrinsic rate of natural increase
K = Carrying capacity
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b) Darwinian fitness of a biological trait describes how successful an
organism has been at passing on its genes. All organisms have the
capacity to reproduce at a very high rate, but some reproduce more
offspring while some less offspring. Hence, the species which produces
more offspring are selected by nature.
OR
a) An ecological pyramid is a graphical representation of an ecological
parameter, such as numbers, biomass or accumulated energy, at different
trophic levels in a food chain in an ecosystem. Ecological pyramids are of
three types—pyramid of numbers, pyramid of biomass and pyramid of
energy.
Pyramid of Numbers: A pyramid of numbers is constructed on the basis
of the number of individuals which occupy a particular trophic level in a
given area at a given time.
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Pyramid of Biomass: A pyramid of biomass is a graphical representation
of biomass or organic matter present per unit area in different trophic
levels.

Pyramid of Energy: A pyramid of energy is a graphical representation of
energy flow within an ecosystem.

b) Two limitations of ecological pyramids are
 Saprophytes play a vital role in the ecosystem, but they are not
represented in ecological pyramids.
 Rate of transfer from one trophic level to another is not reflected in an
ecological pyramid.
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26.
a) tRNA reads the genetic code on one hand and transfers amino acids on
the other hand. It is also called soluble RNA.
Structure of tRNA:
 It is a cloverleaf-like structure which has five arms or loops.
 The main function of tRNA is that it picks up an amino acid from the
cytoplasm of the cell and brings it to the mRNA template at a specific
position for polymerisation.

tRNA is called an adapter molecule because it attaches itself via initiation
and elongation factors to the ribosome-mRNA complex which facilitates
the incorporation of the correct amino acid to the growing polypeptide
chain by its specific anticodon to the mRNA codon.
b) In eukaryotes, the primary transcript formed is non-functional, contains
the coding region (exon) and the non-coding region (intron) in RNA and is
called heterogeneous RNA or hnRNA.
hnRNA undergoes formation of mRNA through splicing in which the
introns are removed and exons are joined.
OR
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Different components of lac operon include
i.
Promoter: Specific segment of DNA to which RNA polymerase attaches to
begin transcription of mRNA from an operon
ii.
Operator: Sequence of nucleotides located between the promoter and
structural genes
iii.
Regulator: Sequence of DNA found anywhere on the bacterial
chromosome; codes for the production of repressor protein
iv.
Structural genes: Fragment of DNA which transcribes mRNA for
polypeptide synthesis
v.
Inducer: Substance which can activate or deactivate a repressor
Lac operon consists of three structural genes (z, y, a), operator (o),
promoter (p) and regulator (i).
Functioning of lac operon
In the absence of inducer lactose, the regulator gene R produces a repressor
protein which binds to the operator site and prevents transcription of
structural genes.
When inducer lactose is introduced in the medium, it binds to the repressor
and prevents it from binding to the operator. The operator then induces the
RNA polymerase to bind to the promoter and transcribes mRNA by the
structural genes and enzymes produced.
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