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   Please check that this question paper contains 11 printed pages.

   Code number given on the right hand side of the question paper should be written on the title page of the answer-
book by the candidate.

   Please check that this question paper contains 26 questions.

   Please write down the Serial Number of the question before attempting it.

   15 minute time has been allotted to read this question paper. The question paper will be distributed at 10.15 a.m.
From 10.15 a.m. to 10.30 a.m., the students will read the question paper only and will not write any answer on the
answer-book during this period.

BIOLOGY (Theory)

Time allowed : 3 hours          Maximum Marks : 70

General Instructions :

  (i) There are a total of 26 questions and five sections in the question paper. All questions are compulsory.

  (ii) Section A contains questions number 1 to 5, very short-answer type questions of 1 mark each.

  (iii) Section B contains questions number 6 to 10, short-answer type I questions of 2 marks each.

  (iv) Section C contains questions number 11 to 22, short-answer type II questions of 3 marks each.

  (v) Section D contains question number 23, value based question of 4 marks.

  (vi) Section E contains questions number 24 to 26, long-answer type questions of 5 marks each.

  (vii) 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 one of the two given alternatives.

  Series ONS                                                                                                  SET-3
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SECTION -A

1. Mention two advantages for preferring CNG over diesel as an automobile fuel. [1]

2. What are transgenic animals. Given an example. [1]

3. Write the probable differences in eating habits of Homo habilis and Homo erectus. [1]

4. Mention the role of �genetic mother� in MOET. [1]

5. A male honeybee has 16 chromosomes whereas its female has 32 chromosomes. Give one reason. [1]

SECTION -B

6. Name a free-living and a symbiotic bacterium that serve as bio-fertilizer. Why are they so called ? [2]

7. Name the calls HIV (Human Immunodeficiency Virus) gains entry into after infecting the human body. Explain the
events that occur in these cells. [2]

8. Explain the relationship between CFC�s and Ozone in the stratosphere. [2]

OR

Why are sacred groves highly protected ?

9. Following are the features of genetic codes. What does each one indicate ? [2]
Stop codon; Unambiguous codon; Degenerate codon; Universal codon.

10. Out of many papaya plants growing in your garden, only a few bear fruits. Give reason. [2]

SECTION - C

11. (a) Write the two limitations of traditional breeding technique that led to promotion of micro propagation.

(b) Mention two advantages of micro propagation.

(c) Give two examples where it is commercially adopted. [3]

12. (a) It is generally observed that the children who had suffered from chicken - pox in their childhood may not
contract the same disease in their adulthood. Explain giving reasons the basis of such an immunity in an
individual. Name this kind of immunity.

(b) What are interferons ? Mention their role. [3]

13. How do homologous organs represent divergent evolution ? Explain with the help of a suitable example. [3]

14. Name two hormones that are constituents of contraceptive pills. Why do they have high and effective contracep-
tive value ? Name a commonly prescribed non-steroidal oral pill.

OR

(a) How are Parthenocarpic fruits produced by some plants and apomictic seeds by some others ? Explain.
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(b) When do farmers prefer using apomictic seeds ? [3]

15. (a) What do �Y� and �B� stand for in �YAC� and �BAC� used in Human Genome Project (HGP). Mention their role
in the project.

(b) Write the percentage of the total human genome that codes for proteins and the percentage of discovered
genes whose functions are known as observed during HGP.

(c) Expand �SNPs� identified by scientists in HGP. [3]

16. Explain enzyme-replacement therapy to treat adenosine deaminase deficiency. [3]
Mention two disadvantages of this procedure.

17. What is a test cross ? How can it decipher the heterozygosity of a plant ? [3]

18. (a) How do organic farmers control pests ? Give two examples.

(b) State the difference in their approach from that of conventional pest control methods. [3]

19. (a) Name the selectable markers in the cloning vector pBR322 ? Mention the role they play.

(b) Why is the coding sequence of an enzyme -galactosidase a preferred selectable marker
in comparison to the ones named above ? [3]

20. Differentiate between primary and secondary succession. Provide one example of each. [3]

21. (a) Why must a cell be made �competent� in biotechnology experiments ? How does
calcium ion help in doing so ?

(b) State the role of �biolistic gun� in biotechnology experiments. [3]

22. Explain Parasitism and co. evolution with the help of one example of each. [3]

SECTION -D

23. A large number of married couples the world over are childless. It is shocking to know that in India the female
partner is often blamed for the couple being  childless.

(a) Why in your opinion the female partner is often blamed for such situations in India ? Mention any two
values that you as a biology student can promote to check this social evil.

(b) State any two reasons responsible for the cause of infertility.

(c) Suggest a technique that can help the couple to have a child where the problem is with the male partner.
[4]

SECTION -E

24. (a) What is polygenic inheritance ? Explain with the help of a suitable example.

(b) How are pleiotropy and Mendelian pattern of inheritance different from polygenic pattern of inheritance ?
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OR

(a) Name the stage in the cell cycle where DNA replication occurs.

(b) Explain the mechanism of DNA replication. Highlight the role of enzymes in the process.

(c) Why is DNA replication said to be semiconservative ? [5]

25. (a) Name the two growth models that represent populations growth and draw the respective growth curves they
represent.

(b) State the basis for the difference in the shape of these curves.

(c) Which one of the curves represent the human population growth at present ? Do you think such a curve is
sustainable ? Give reason in support of your answer.

OR

(a) Taking an example of a small pond explain how the four components of an ecosystem function as a unit.

(b) Name the type of food chain that exists in a pond. [5]

26. (a) Explain the menstrual phase in a human female. State the levels of ovarian and pituitary hormones during this
phase.

(b) Why is follicular phase in the menstrual cycle also referred as proliferative phase ? Explain.

(c) Explain the events that occur in a graafian follicle at the time of ovulation and there after.

(d) Draw a graafian follicle and label antrum and secondary oocyte.

OR

(a) As a senior biology student you have been asked to demonstrate to the students of secondary level in your
school, the procedure(s) that shall ensure cross-pollination in a hermaphrodite flower. List the different
steps that you would suggest and provide reasons for each one of them.

(b) Draw a diagram of a section of a megasporangium of an angiosperm and label funiculus, micropyle, embryosac
and nucellus. [5]
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SECTION - A

Ans 1. (i) CNG is cheaper than diesel.
(ii) Cannot be siphoned off by thieves & adulterated.
(iii) CNG burns most efficiently.

Ans 2. Animals that have had their DNA manipulated to possess and express on extra (foreign) gene are
known as transgenic animals.
Eg. � Transgenic rats / rabbits / pigs / Sheep / Cows.

Ans 3. Homo habilis did not eat meat- Homo erectus ate meat.

Ans 4. Multiple ovulation embryo transter (MOET) technology is a programme for herd improvement.
(i) The method includes following steps:

(a) A cow is administered with hormones FSH-like activity, to induce follicular maturation
and superovulation.

(b) The cow produces 6-8 eggs instead of one egg, normally released per cycle.
(c) A cow is now mated with an elite bull or artificially inseminated.
(d) The fertilised eggs at 8-32 celled stages are recovered non-surgically and transferred to

surrogate mothers.
(e) The genetic mother can again be used for superovulation.

Ans 5.

Royal Jelly

Fertilized
egg

Female queen
(Fertile)

Female worker
(2n)

Sterile

Because of parthenogenesis male 
honeybee has 16 chromosome.

Honey - Bee

(By parthenogenesis)unfertilized 
egg

male drone 
(n)
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SECTION -B

Ans 6. Free living � Azospirillum / Azotobacter, Symbiotic � Rhizobium

They are called bio-fertilizers because they enrich the nutrient quality of soil.

Ans 7. After getting into body of a person, the virus enters into macrophages where RNA genome of virus
repcicates to form viral DNA with the help of enzyme reverse transcriptase. The viral DNA gets
incorporated into host cells DNA and directs the infected cell to produce virus particles. The macrophage
continue to produce virus and in this way outs like a HIV factory. Simultaneously HIV enters into

helper T-lymphocytos (TH), replicates and produce progeny viruses. The progeny viruses released in

the blood attack other helper T�lymphocytes. This is repeated heading to a progressive decrease in

the number of helper T�lymphocytes in the body of infected person. During this period the person

suffers from bouts of fever, diarrhoea and weigh loss.

Ans 8. Balance between production and degradation of ozone in the stratosphere has been disrupted due to
enhancement of ozone degradation by chlorofluoro carbon (CFCs). CFCs find wide use as refrigerants.
CFCs discharged in the lower part of atmosphere move upward and reach stratosphere. In stratosphere,
uv rays out on them reacting Cl atoms. Cl degrades ozone releasing molecular oxygen, with these
atoms acting merely as catalysts. Cl atoms are not consumed in the reaction. Hence whatever CFC
are added to stratosphere, they have permanent and continuining effects on ozone level

ClCFClCFCl 2
Cuv

3  


ClCFClCFCl Cuv
2  



Cl +O3  ClO + O2     ClO+O3  Cl+2O2

Ans 9. genetic code is the Relationship between the sequence of Nucleotides on m-RNA and the sequence
of amino acids in the polypeptide.

 One codon codes for only one Amino acid hence. it is unambiguous and specific.

 Some amino acids are coded by more than one codon, Hence the code is degenerate

 The code is nearly universal. for example from bacteria to human UUU would code for phenylalanine
some exception & to this Rule have been found in mitochondrial codon and in some proto
zoans.

 Stop codon :- In genetic code. a stop codon or (termination codon) is a Nucleotide triplet with
massanger RNA that signals a termination of translation.

Ans 10. Papaya is dioecious because the staminate and Pistillate flowers are born on two different plants. self
fertilization is not found in papaya so flower may be developing at different time thats why few plants
having fruits.

SECTION - C

Ans 11. (a) As traditional breading techniques failed to keep pace with demand and to provide sufficienty
and efficiant system for crop improvement.

� It is difficult to maintain purity of offspring produced by traditional breeding techniques
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(b) Advantages of micro propagation �
� more number of plants can be produced in short time.
� Disease free plant can be produced.
� Seedless plants can be multiplied.
(c) Examples � Banana, Sugar cane.

Ans 12. When a host is exposed to antigens. which may be in the form of living or dead microbes or other
proteins. antibodies are produced in the host body. this type of immunity is called active immunity.
Active immunity is slow and takes time to give its full effective response. Childern who had suffered
from chicken pox in their childhood. may not cantract the same disease in their adulthood because
they have developed antibody. to chicken pox virus.
virus-infected cells secrete proteins called interferons. which protect non-infected cells from further
viral infection.

Ans 13. The organs with same structural design and origin but different functions are called. homologous
organs.
this is divergent evolution and these structures are homologous. homology indicates common ancestry.
other example are vertebrate hearts or brains.
In plants also. the thorn and tendrils of Bougainuillea and cucurbita represent homology. homology is
based on divergent evolution where as analogy refers to a situation exactly opposite. wings of butterfly
and of birds look alike.

Ans 14. oral administration of small doses of either progesterone or progesteron�estrogen combination is

contraceptive method used by females. They are used in the form of tablest and hence are called
pills. pills have to be taken daily for a period of 21 days starting preferably within the first five days of
menstrual sycle. After a gap of 7 days it has to be repeated in the same pattern fill the females desires
to prevent conception. They inhibit ovulation and implantation as well as after the quality of cervical
mucus to prevent / retard entry of sperm. Saheli � the new oral contraceptive for females contains a

non-steroids preparation. It is �once a week� pill with very few side effects and high contraceptive

value.
OR

Parthenocarpy is development and production of seedless fruit in absence of fertilization.
where apomixis refers to development of seed & fruit without fertilization. So the main difference b/w
apomixis and fertilization is that seeds are formed in former and absent in later.
methods of apomictic developments
(i) Recurrant agamospermy :- Agamospermy is the formation of seed that has an embryo formed

without meiosis and syngamy. It is of two types � (a) noncurrent and (b) recurrent in noncurrent

embryo is haploid. Therefore the seed having it is nonviable in recurrent agamospermy all the
cells of embryosac are diploid as it is formed directly either from a nuceuar cell (apospory)

(ii) Adventive embryony (Sporophytic budding) � An embryo develops from diploid cell other than

egg like that as nucellus and integument. It gives rise to a condition called polyembryony or
the phenomenon of having more than one embryo. There may be more than one egg cell in an
embryo sac or more than one embryo sac in an ovule. All the egg cell may get fertilized.
Synergids and antipodal cells may also form embyos. In gymnosperms polyembryony can
also occur due to cleavage of growing embryo. It is caued Cleavage polyembryony.

http://www.pccp.resonance.ac.in
mailto:pccp@resonance.ac.in


 

 CBSE XII EXAMINATION-2016

CLASS-XII / (CBSE)

PAGE  #  4

P.T.O.

Ans 15. (a) YAC (Yeaast artificial chromosome) & BAC (Bacterial artificial chromosome) are the vector
which are used in Human Genome project.

 In this Total Human DNA converted into random fragment of small size.
 This small size fragment incorporate into vector & this vector are transfered or clone into

suitable host cell.
 YAC into Yeast

BAC into Bacteria
 This cloning resulted into amplification of each piece of DNA fragment this make sequncing

with ease.
(b) Less than 2% of the genome codes for proteins. 21.4% is discovered genes whose functions

are known as observed during HGP   000,40,1
000,30

× 100 = 21.4%

(c) Single Nucleotide polymorphism.

Ans 16. ADA is caused due to deletion of the gene for adenosine deaminase.
In some children it is caused by -
1)  Bone marrow Transplantation
2)  Enzyme replacement therapy
In enzyme replacement therapy functional ADA is given to the patient by injection
1) Lymphocyte from the blood of the patient are given in a culture outside the body
2) A functional ADA  cDNA ( using a retroviral vector ) is introduced into the lymphocyte , which

are  Returned to the patient.
3) These cells are not immortal , the plant require them periodic infusion.
4) If the gene isolate from marrow cells producing ADA is introduced into the cells at early embryonic

stage, it could be permanent cure.

TWO DISADVANTAGES OF THIS PROCEDURE

  These cells do not always remain alive.

  Patient required periodic infusion of genetically engineered lymphocyte

Ans 17. Test cross is a cross between an organism with unknown genotype and recessive parent It is used to
determine whether the Individual is homozygous or hetrozygous for a trait If the progeny produced by
a test cross show 50% dominant trait and 50% recessive trait then unknown individual is hetrozygous
for a trait on other hand if the progeny produced shows dominant trait then the unknown individual is
homozygous for trait.

  =           1 : 1 : 1 : 1
r

r

f  gen rat1 e ion

Unknown
Individual

RR

R        R                                     r  r

R        R

Rr Rr

Rr Rr

×
rr
Homozygous

Homozygous

http://www.pccp.resonance.ac.in
mailto:pccp@resonance.ac.in


 

CBSE XII EXAMINATION-2016

 

CLASS-XII / (CBSE)

PAGE  #  5

P.T.O.

Unknow Individual
Rr

Parents Hetrozygous × rr
R    r r r

r

r

R        r

Rr rr

Rr rr

f1 generation 1 : 1

Ans 18. Oragnic pest controlled by modern method is -
Making pest resistant and protect against nematodes.
Ex - a nematode meloidogyre incognitia infects the roots of tobacco plant and causes reduction in
yield.
RNA interference ( RNA i ) involve silencing of a specific RNA .
Using agrobacterium vectors , Nematode specific gene are introduced into host plant.
The introduction of DNA was such that it produced both sense and antisense RNA into the host cells.
These two RNAs being complementary to each other formed a double stranded RNA that initiated
RNA i
b) In conventional pest control method, natural predators and parasites.

EX:- Bacillus thuringenesis are used to eliminate  pest with minimal harm to the ecological
balance of the environment.

The use of agrochemicals ( fertilizers & pesticides ) improve varieties of crops.

Ans 19. Selectable markers in the coming vectors pBR322 :

 Ampicillin resistance antibiotics

 Tetracycline
These help to recognise the transformation of desirable gene/ DNA introduced in host bacterium.
b) B-galactosidase is preferred over selectable marker because due to inactivation of antibiotics,
selection of recombinant become some process because it requires simultaneous plating having
different antibiotics. Thus those enzymatic markers are used to differentiate recombinants and non-
recombinants on the basis of their ability to produce colour in the presence of a chromogenic substance.
If the plasmid in the bacterium does not have an insert, the presence of a chromogenic substrate give
blue coloured colony.
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