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SOLUTION (BIOLOGY)

Class 12 - Biology

Section A

1. (a) All of these
Explanation: All of these

2. (a) Soil fertility
Explanation: Crop rotation is the method of agriculture in which leguminous plants are grown between two cereal crops. The
root nodule of this bacterium fix the atmospheric nitrogen and increase the fertility of the soil.

3. (c) Behavioural attribute
Explanation: The organisms move away temporally from stressful habitat to a more suitable habitat is called migration.
Migration adaptation is a behavioral attribute.

4. (d) Organic farming
Explanation: Organic farming is the practice of agriculture in which no chemical substance is used as fertilizers, pesticides, or
insecticides. Biofertilizers are used to provide nutrients.

5. (b) Panda
Explanation: Panda

6. (b) Menstrual
Explanation: Menstrual

7. (d) One normal: one albino
Explanation: One normal: one albino

8. (b) Reduction division occurs in the megaspore mother cells
Explanation: Reduction division occurs in the megaspore mother cells

9. (c) only iv
Explanation: Francois Jacob and Jacques Monod - Lac operon

10. (d) The anticoagulant hirudin is being produced from transgenic Brassica napus seeds.
Explanation: The anticoagulant hirudin is being produced from transgenic Brassica napus seeds.

11. (b) Carry amino acids to ribosome
Explanation: Carry amino acids to the ribosome.

12. (a) Saccharomyces cerevisiae
Explanation: Saccharomyces cerevisiae

13. (b) Both A and R are true but R is not the correct explanation of A.
Explanation: Mendel chose garden pea as plant material for his experiments, since it had the following advantages:

i. well defined characters
ii. bisexual flowers
iii. predominantly self-fertilisation
iv. easy hybridisation Garden pea having following characteristics proved a very good experimental material. But it was not

the only reason for Mendel’s success.

Main reason was preparation and selection of pure lines by own work and proper statistical analysis of large number of
samples, of one character at a time.

14. (c) A is true but R is false.
Explanation: Duck-billed Platypus bears hair and mammary-glands mammalian characters, but also possess some of the
reptilian characters such as laying of eggs, presence of cloaca and some skeletal similarities. Thus, it is a connecting link
between reptiles and mammals.

15. (a) Both A and R are true and R is the correct explanation of A.
Explanation: Oncogenic viruses produce chemicals that bring about uncontrolled growth and division of cells by either direct
effect on cellular oncogene or through transposons. Cancer is a group of diseases characterised by uncontrolled growth of cell
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often forming tumor which can invade other organs as well. Some 20 viral genes are known to trigger cancer. Hepatitis B-virus,
Epstein-Barr virus, Herpes virus and papillomavirus are involved in different types of cancers.

16. (a) Both A and R are true and R is the correct explanation of A.
Explanation: Both A and R are true and R is the correct explanation of A.

Section B
17. (a) Plasmid DNA is the DNA present outside the nucleus and chromosomal DNA is present inside the nucleus.

(b) RNA is ribose nucleic acid and its main role is in protein synthesis, while DNA is deoxy-ribose nucleic acid and its main role
is in carrying genetic characters.
(c) Exonucleases are enzymes that work by cleaving nucleotides one at a time from the end of a polynucleotide chain. A
hydrolyzing reaction that breaks phosphodiester bonds at either the 3' or the 5'end occurs. Its close relative is the endonuclease,
which cleaves phosphodiester bonds in the middle of a polynucleotide chain.

18. As awareness level is low in rural areas so oral pills are not very popular among rural females.
Oral pills are very popular contraceptives among urban women.

19. A man of A-blood group marries a woman of AB blood group then the progeny of B Blood group can indicate the man is
heterozygous.
If the male parent is homozygous for A Blood group, then only possibility of progeny will be showing either A blood group or AB
blood group. If the the male parent is heterozygous for A blood group then the possibility of progeny will be showing A blood
group,AB blood group or B blood group.
Thus, the distiction would be made only on the basis of progeny showing B Blood group

20. Semen (produced in males) is composed of sperms and seminal plasma. The major components of the seminal plasma in the male
reproductive system are mucus, spermatozoa, and various secretions of accessory glands. The secretions of seminal vesicles,
prostate gland and cowper's glands.About 70% of the seminal plasma is secreted by seminal vesicles. The seminal plasma is rich
in fructose, calcium, ascorbic acid, and certain enzymes. It provides nourishment and protection to sperms.

21. No population can live alone in nature. It is dependent upon other populations for various requirements. Animals get food, shelter
and oxygen from plants. Plants depend upon animals for carbon dioxide, pollination, food and ploughing of soil etc.

OR
Ectoparasite: Parasites that live on the body surface of hosts are called ectoparasites, e.g. leech and ticks. 
Endoparasites: Parasites that live inside the body of hosts are called endoparasites, e.g. roundworms and hookworms.

Section C
22. Microbial biocontrol agents are the microbes which are used to control the pest of the crops. For example

i. In order to control butterfly, caterpillars, bacteria Bacillus thuringiensis are used. The bacteria are available in the market in
sachets as sprayed on to susceptible sensitive plants such as Brassica and fruit trees which are eaten by the insect larvae. In the
gut of the larvae, the toxin is released and the larvae get killed. The bacteria will kill the caterpillars but leave another insect
unharmed.

ii. The fungus Trichoderma species are free-living commonly found into root ecosystem. They are effective biocontrol agents of
several plant pathogens.

23. The blood of the mother and foetus do not mix at all in the placenta because it is separated by a membrane. The blood of the
foetus in the capillaries of the chorionic villi comes in close contact with the mother’s blood in the placenta. Substances from
mother to foetus must diffuse or be transported by active absorption/transport across this membrane.

i. 24. It is a test cross
ii.

YR Yr yR YR

yr
YyRr 
yellow, round

Yyrr 
yellow, wrinkled

yyRr
green, round

yyrr 
green, wrinkled

The test cross ratio is 1 : 1 : 1 : 1
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iii. The principle of segregation.

25. A) Pesticide is entering into food chain which is resulting in biomagnifications. Higher level of pesticide is responsible for death
of fish eating birds.
B) As an alternative to pesticide, biocontrolling agent can be used to remove pest. Biopesticides such as neem extract can be used
as sprayes to prevent pest attack.
Values
•Problem solving
•Critical thinking
•Concern towards nature

26. 

OR

27. According to the second law of thermodynamics, every activity involving energy transformation is accompanied by dissipation of
energy as heat and increase in disorderliness, except in deep hydrothermal ecosystems.
This can be explained as, out of the total PAR only 2-10% is captured by photosynthetic organisms in the synthesis of organic
matter. And further this energy is used during various metabolic processes for the formation of food and very little is stored as
biomass. This trapped energy as biomass is transferred to the next trophic level according to Lindeman’s law. Only 10% of the
stored energy is passed from one trophic level to successive trophic level.

28. The function of the ovum and sperm is done outside the woman's body to form a zygote under stimulated conditions in the
laboratory. The zygote is then allowed to divide to form embryo. The embryo is then implanted in uterus where it develops into a
foetus, which in turn develops into a child. A baby produced by this technique is called test tube baby.

Section D
29. Read the text carefully and answer the questions:

In 1952, Alfred Hershey and Martha Chase took an effort to find the genetic material in organisms. Their experiments led to an
unequivocal proof to DNA as genetic material.

Hershey and Chases’s experiments:
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OR
They concluded that DNA is the genetic material that is passed from virus to bacteria.

30. Read the text carefully and answer the questions:
GM is a technology that involves inserting DNA into the genome of an organism. To produce a GM plant, new DNA is transferred
into plant cells. Usually, the cells are then grown in tissue culture where they develop into plants. The seeds produced by these
plants will inherit the new DNA.
Given below is a table depicting the different genetically engineered plants and the organism used.

Genetically engineered plants Organism used

(a) ________

(b) ________

OR
In the case of Tobacco plant, a nematode Meloidogyne incognitia infects its roots which results in the reduction of yield.
To develop a resistant variety, RNA interference (RNAi) technology is used. Using Agrobacterium vectors, nematode-
specific genes were introduced into the host plant. The introduction of DNA was such that it produced both sense and
anti-sense RNA in the host cells. These two RNA’s being complementary to each other formed a double-stranded
(dsRNA) that initiated RNAi and thus, silenced the specific mRNA of the nematode.

Section E
31. The theory of biogenesis states that life comes from pre-existing life.

Miller's Experiment:
Stanly Miller and Urey created conditions similar to the primitive atmosphere using glass apparatus and tubes in the
laboratory.
The electric discharge was created by using electrodes in a closed flask containing methane, ammonia, hydrogen and water
vapours at 800°C.
The chamber containing water was heated to provide water vapour.
He passed the mixture through a condenser. He circulated the gases continuously in this way for one week and then
analysed the chemical composition of the liquid inside the apparatus. He observed a large number of simple organic
compounds and some amino acids like alanine, glycine and aspartic acid. Miller proved that organic compounds were the

They worked with bacteriophage, i.e. viruses that infect bacteria. These viruses were used because during infection they
transfer their genetic material into bacteria.

(i)

They used two types of culture media, containing 35S and 32P, so as to compare that which one out of DNA and proteins
gets transferred from virus to bacteria and act as genetic material.

(ii)

A blender and centrifuge were used to open up the bacterial cells and viral particles, so, that genetic material could be
visualised.

(iii)

The organism used to develop (a) is Bacillus thuringiensis and (b) is Agrobacterium.(i)
The name of the plant which is genetically engineered by (a) is Cotton and (b) is Tobacco.(ii)
To developed the resistant variety of Cotton plant against the infection of Bollworm, Bt-toxin gene has been cloned from
the bacteria and been expressed in plants without the need for insecticides.

(iii)
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basis of life, which supported opaline's theory. 

OR

i. When disruptive natural selection operates.
ii. Mutation, gene flow genetic drift, recombination.
iii. Charles Darwin.

i. 32. Insulin was extracted earlier from the pancreas of slaughtered pigs and cattle animals Insulin obtained from these sources
caused some allergy or some other reactions to the foreign protein.

ii. Steps involved in insulin production by the Eli Lilly company are as follows:

a. DNA sequences corresponding to the two polypeptide, A and B-chains of insulin were synthesized in vitro.
b. They were introduced into plasmid DNA of E colt.
c. This bacterium was cloned under suitable conditions.
d. The transgene was expressed in the form of polypeptides A and B, secreted into the medium.
e. They were extracted and combined by creating disulphide bridge to form human insulin.

iii. Differences between insulin produced by rDNA and insulin produced by pancreas are as follows:

Insulin produced by rDNA Insulin produced by the pancreas

It has A and B polypeptides.
It has three polypeptides. A, B and C-chains before maturing called the
prohormone.

It directly synthesizes the mature
hormone.

It undergoes processing to form mature and functional hormone.

OR

i. RNA interference (RNAi)
ii. Tobacco plant
iii. Meloidegyne imcognitia (nematode)
iv. Agrobacterium tumefacines vector.

i. 33. Immediate cause is the main cause of disease through which virus disease has accumulated in the body. Dengue is the
immediate cause of Dengue fever.

ii. Infectious diseases are those diseases in which microbes are immediate cause and spread from one person to another through
various means like air, water etc., e.g., chickenpox, cholera, etc.

iii. Pathogens causing dengue fever are microbes causing dengue fever, i.e., dengue virus.
iv. Vector responsible for dengue microbe is the female mosquito known as Anopheles. Female mosquitoes require blood as meal

as it is necessary for meeting their high protein requirement for laying eggs. When female mosquito stings a person for taking
blood during this act, virus is introduced into the blood of healthy person.

OR

Kwashiorkor Marasmus

Occurs due to deficiency of protein in
Occurs due to deficiency of protein, the diet.carbohydrate and fat in
the diet.

Child shows oedema in lower legs,lower arms and usually
in face.

No swelling.

Appetite is poor. Skin shows no change. Appetite is usually good. Skin is flaky with diffused pigmentation.
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Irritable, moaning and apathetic. Quiet and apathetic.

It occurs in children from one to five age. It occurs in infants up to one year of years of age.
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