
                                                             PRE BOARD QUESTION PAPER-1(A)      

                                                                          SCORING KEY 

Q.

No. 

Answers Marks 

 SECTION A 

 

 

1 16   - ½ marks,  Mitosis- ½ marks ½+½=1 

2  A cistron is a segment of DNA which codes for a polypeptide 1 

3 Retroviruses have RNA as genetic material. After the entry of a virus into the body of the host, 

the virus attacks the macrophage cells of the body where the RNA genome of the virus replicates 

to form viral DNA -½  with the help of the reverse transcriptase enzyme.-½ 

½+½=1 

4 Genetically engineered lymphocytes into a patient as cells do not always remain alive. 1 

5 (i) Lead in the petrol inactivates the catalysts of the converter.-½ (ii)Use of unleaded petrol 

prevents the release of pollutants // nitrous oxide-½ 
½+½=1 

 SECTION B      

6 To increase the chances of fertilization-1,  Antherozoids-1 1+1=2 

7 (a) (i) Forelimbs of whales and bats-½                                                          

      (ii) Thorns of Bougainvillea and tendrils of Cucurbita-½    ½+½=1 

(b) divergent evolution-1 mark 

1+1=2 

8 (a) Genetically identical -1 

(b) (i) A large number of plants can be raised from a single individual plant  within a relatively 

short period/ limited space.-½                                                                                                                                                                             

(ii) Virus-free healthy plants-½                                                                           1 

1+1=2 

9 The primary treatment phase of sewage involves the removal of coarse solid materials through 

filtration and sedimentation.,The diluted sewage is passed through a series of filters of 

sequentially small pore sizes to remove large  floating objects., Then the filtered sewage is passed 

into the grit chamber where  the coarse solid materials settle by gravity., After this, the sewage is 

allowed to pass into a sedimentation tank where the suspended materials settle and form the 

primary sludge,. The effluent is then taken for the secondary treatment. 

½x4=2 

10 Mutualism is the relationship between two organisms where both organisms are 

benefited.-1 

Two examples: 

(i) Mycorrhizae are the mutualistic relationship between fungi and roots of higher plants. -½ 

(ii) Nitrogen-fixing bacteria, Rhizobium, live in the root nodules of legumes-½ 

OR 

 Seed banks, Cryopreservation, Tissue culture, wildlife safari, botanical garden zoological parks  

(any 4) 

1+½+½=

2 

 

 

 

 

 

 

½x4=2 

 SECION C  

11 Apomixis is the mode of reproduction which does not involve formation of zygote through 

gametic fusion/development without fertilization-1 

Significance of apomixis: Used in agriculture and horticulture-1  

Introducing apomixes in hybrid seeds which enables them to be stored.-1 

1+1+1=3 



12 

 

½ 

 

        ½ 

 

 

         1 

 

 

 

 

         1 

½+½+1+

1=3 

13 Satellite DNA are small non-coding but inheritable sequences of bases ,which can be separated as 

satellite from bulk DNA during density gradient centrifugation. ,Satellite DNA shows 

polymorphism which forms the basis of DNA fingerprinting., There are shor tnucleotide repeats 

in the DNA which are specific in each individual and vary in number from person to 

person.,These are called ‘variable number tandem repeats’ or mini-satellites., Individuals inherit 

these repeats from their parents, which are used as genetic markers in a personal identity test. 

½x6=3 

14 The given equation represents the gene frequency of the total population -½ according to Hardy–

Weinberg law. In this equation, suppose a gene has two alleles A and a, and p is the frequency of 

occurrence of dominant allele A and q is the frequency of occurrence of recessive allele a in the 

parental generation.-1 

Then according to the equation, 

P2 + 2pq + q2 = 1 

where p2 = frequency of occurrence of individuals with homozygous dominant -½ alleles(AA) 

2pq = frequency of occurrence of heterozygous individuals (Aa)-½ q2 = frequency of occurrence 

of individuals with homozygous recessive alleles (aa) -½ 

1½+1½=

3 

    

15 

.(a) The doctor injects the preformed antitbodies  into the patient’s body.-1 

(b) The vaccine stimulates the production of antibodies against the antigen for inducing active 

acquired immunity.-1 

(c) The injection was given to prevent tetanus.-½ It provides acquired immunity-½ 

1+1+½+

½=3 

    

16 

(i) Good breeds of dairy farm animals should be selected. 

(ii) Suitable environmental conditions such as adequate ventilation, suitable 

temperature, sufficient light, water, air and well-drained housing accommodation 

should be provided. 

(iii) Each animal should be fed on a balanced ration. 

(iv) Hygiene and proper cleanliness should be included in the housing of animals. 

(v) Animals should be vaccinated at regular time intervals in order to protect them 

from diseases. 

(vi) Regular visits by a veterinary doctor are must. Or any other point  

 

½x6=3 

    

17 
Organism Medicinal value Bioactive molecule 

a. Streptococcus 

 

Clot buster-½ Streptokinase-½ 

 

b. Monascus 

 

Blood cholesterol 

lowering agents-½ 

Statins-½ 

 

c. Trichoderma 

 

Immunosuppressant drug  

-½  

Cyclosporin A-½ 

 
 

½x6=3 

                                                        OR   



 Methanogens are the methane-producing bacteria used during the production of biogas.-1 

The methanogenic bacteria digest the organic mass, to produce marsh or bio gas during the 

secondary treatment of sewage,. Marsh or bio gas is a mixture of gases ,containing 

methane,hydrogen sulphide and carbon dioxide which form biogas./-½x4=2  or diagram 

 

1+2=3 

 18  Genomic DNA template 

 Denaturation of ds-DNA 

 Nucleotides provided 

 Primers 

Thermostable DNA polymerase (from Thermus aquaticus ) 

Enzyme DNA polymerase 

Chemically synthesised oligonucleotides 

Complementary region of DNA 

In vitro synthesis of copies of DNA of interest 

3 

  19 (i) Made crops more tolerant to abiotic stresses (cold, drought, salt,heat). 

(ii) Reduced reliance on chemical pesticides (pest-resistant crops). 

(iii) Helped to reduce post harvest losses. 

(iv) Increased efficiency of mineral usage by plants (this prevents early exhaustion of     

       fertility of soil). 

(v) Enhanced nutritional value of food, e.g., Vitamin ‘A’ enriched rice.(any 3) 

1x3=3 

20 In 1983, Eli Lily, an American company, prepared two DNA sequences corresponding to 

A and B chains, of human insulin and introduced them in the 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. 

½x6=3 

21  (i) Snails: Snails undergo aestivation to avoid summer-related problems such as heat and 

desiccation. 

(ii) Seeds: The seeds undergo dormancy to tide over the adverse environmental condition.   

(iii) Bears: They undergo hibernation during winters to escape harsh winter conditions. 

(iv) Zooplankton: Enter diapause, a stage of suspended development. 

(v) Fungi: Various kinds of thick-walled spores are formed which help them to survive 

in unfavourable conditions.  

(vi) Bacteria: Bacteria form thick spores which help them to survive under unfavourable 

conditions. 

½x6=3 

22 

1½+1½    or  NCERT diagram 

1½+1½=

3 

                                                    SECTION  D  

23 . It is very important to attend the seminar on ‘Reproductive Health – Problems and 

Practices’ as it deals with the problems and strategies of reproductive health. It makes 

children aware of the following points: 

(i) It makes them aware about reproduction.-1 

(ii) It prevents sex abuse and sex-related crime. People should think and take up 

1+1+1+1

=4 



necessary steps to prevent sex abuse and build up a reproductively healthy society.-1 

(iii) Students will have proper knowledge of reproductive organs, adolescence and 

sexually transmitted diseases.-1 

(iv) It provides information about reproduction-related problems and menstrual 

problems so students can seek timely medical help-1 

                                                            SECTION E  

24 Artificial hybridization-1 

Emasculation- Remove the anthers of a bisexual flower using a pair of forceps before maturing-1 

        

Bagging- Cover the emasculated flower with a plastic or butter paper bag.-1 

        

Re bagging- Replace the bag immediately and allow the fruits to develop.-1 

(b) Importance of artificial hybridisation:1(any 1 point) 

(i) It helps plant breeders to cross a particular plant with desired pollen grains. 

(ii) This technique helps in the production of hybrids without contamination by 

unwanted pollen grains. 

1+1+1+1

+1=5 

                                                                OR  

 Follicle-stimulating hormone (FSH) and luteinising hormone (LH) are pituitary hormones. 

Oestrogen and progesterone are ovarian hormones. 

Functions of pituitary and ovarian hormones:-1 

 

1+4=5 

                                             

HORMONE FUNCTION(any 2 functions) 

 

LH 

i. Stimulates the release of ovum. 

ii. Develops corpus luteum and secretion of progesterone. 

iii. Maintains pregnancy-1 

FSH i. Stimulates the ovarian follicles to secrete oestrogen. 

ii. Stimulates the proliferation of the endometrium of the uterine wall. 

iii. Stimulates the maturation of Graafian follicles.-1 

Oestrogen i. Controls the changes in the secondary sex organs in the first half of the 

menstrual cycle. 

ii. Stimulates growth, maturation and functions of secondary sex organs. 

iii. Repairs the damaged tissues of the uterus and fallopian tubes after 

menstruation. 

iv. Stimulates the maturation of ova development of uterine lining and 

mammary glands. -1 

Progestrone i. Facilitates the preparation of the endometrium for implantation.ii Inhibits 

the contraction of the uterus and the development of new follicles.-1 

  

25.(a) Thalassaemia and haemophilia are categorised as Mendelian disorders because                         1+1+1+1+1=5 

these are determined by alternation or mutation in a single gene.-1 

Symptoms of thalassaemia: The main symptoms of thalassaemia are anaemia, 

jaundice, cardiac enlargement and skeletal deformities.-1(any 2) 

Symptoms of haemophilia: Haemophilia is also called bleeder’s disease in which a 

single cut leads to non-stop bleeding. It prevents clotting of blood. A seriously 

affected person may bleed to death after even a minor skin cut.-1(any 2) 

Inheritance pattern of haemophilia: a sex-linked recessive -½ Thaiassaemia-autosomal recessive-½ (½+½=1) 

Genotype: X
h
X  and  XY-1 

                                                               OR 

Role of m-RNA, t-RNA and ribosomes in protein synthesis: 



(i) m-RNA: The messenger RNA brings coded information from DNA, and takes part in                    1½+1½+2=5 

its translation by bringing codons in a particular sequence, during the 

synthesis of a polypeptide., The same m-RNA can be reused many times.- 1½ 

(ii) t-RNA: They transfer RNAs which pick up particular amino acids in the process 

called charging,, and they carry them to m-RNA over particular codons 

corresponding to their anticodons. ,Each t-RNA has an area for coming in contact 

with ribosome and the enzyme amino acyl tRNA synthetase.-1½ 

(iii) Ribosomes: Ribosomes are protein factories,. Each ribosome has two subunits— 

smaller and larger subunits. The larger subunit has a groove for pushing out the 

newly formed polypeptide and for protecting the same from cellular enzymes. ,The 

smaller subunit fits like a cap over the larger one and leaves a tunnel for m-RNA., 

The smaller subunit has a point for recognising m-RNA and binding area for 

initiation factors. -2 

CBSE XII | Bi 

26. (a) Population density, sexratio and age distribution are the different                                          1+1+1+1+1=5 

attributes which a population has but not an individual organism.(any 2)-1 

(b) Population density: It is defined as the number of individuals present in a unit area 

at a given time. -1 

(i) Population density can be measured by counting all the individuals in a region, 

but if the population is large, then counting may not be possible. Example: 

Counting Siberian cranes at Bharatpur wetlands.-1 

(ii) Percent cover or biomass is also used to measure the population density in 

huge populations. Example: Dense laboratory culture of bacteria in a Petri dish 

can be measured only by biomass.-1 

(iii) Relative density is also used to measure population density. Example: The 

number of fish caught per trap is used to measure its total population density in 

a lake.-1 

                                                           OR 

Pyramid of energy is a graphical representation of amount of accumulated energy per  unit area in different trophic 

levels of a food chain. An energy pyramid is always upright,10% law-1                                     2+3=5 

e g. Foest /Grassland/ any ecosystem 

-1 

Pyramid of biomass is a graphic representation of biomass present per unit area in 

different trophic levels. It can be both upright and inverted. Examples: In a grassland 

forest ecosystem, there is a gradual decrease in biomass of organisms at successive 

trophic levels from producers to top carnivores which shows a straight or upright--½ 

pyramid. 



-1(1½) 

 

In a pond ecosystem, the pyramid is inverted as there is a gradual increase in biomass-½ 

of organisms at successive trophic levels from producers to top carnivores. The 

producers are the smallest organisms, while the carnivores are larger in size. 

 

-1(1½) 

 

 

 

 

 

 

 

 

 

  



                                                                   SCORING KEY 1 B 

1 Offsprings produced through asexual reproduction are genetically identical (clone) to each other 

as well as to their parents, while sexually produced offsprings show genetic variations leading to 

evolution-½+½ 

1 

2 Produce assured seed set 1 

3 Aedes mosquito 1 

4 GEAC makes decisions regarding the validity of GM research,. It also checks the safety of  

introducing GM organisms for public services-½+½  
1 

5 (a) Insects -½(b) Molluscs-½ 1 

 SECTION B  

6 The dual function of AUG codon: 

(a) It codes for amino acid methionine. -½ 

(b) It is an initiation codon.-½ 

The sequence of bases from which it is transcribed is TAC.½- Its anticodon is UAC.-½ 

4x½=2 

7  Domestic sewage and industrial effluents contain nutrients like nitrogen and phosphorus which 

favour the excessive growth of planktonic (free-floating) algae called algal bloom.-1 

Its harmful effects cause: 

(i) sharp decline in dissolved oxygen content in the water.-½ 

(ii) deterioration of water quality and/ causes mortality of aquatic life forms.-½ 

 

1+½+½=2 

8 Specific symptoms of typhoid are (any 2)½x2=1 

(i) Constant high fever (39° to 40°C) 

(ii) Weakness 

(iii) Stomach pain 

(iv) Loss of appetite 

Its causative agent is Salmonella typhi-1 

1+1=2 

9 (a) The molecule ‘X’ is repressor. -½It gets inactivated when lactose (inducer) binds with 

therepressor molecule.-½ 

(b) z gene codes for -galactosidase.-½ 

(c) Transcription of this gene stops when lactose is absent and thus repressor is free to bind with 

the operator-½ 

½x4=2 

10 Papaver somniferum (poppy plant). -1Additive drug extracted from its latex is opioids, 

morphine, heroin, etc.(any1)-½ 

It is a depressant and slows down body functions.-½ 

                                                                  OR 

A small amount of curd contains Lactobacillus or Lactic Acid Bacteria (LAB) -1 that grow in 

milk and convert milk into curd. LAB produces lactic acid that cause coagulation of protein in 

milk to from curd.-½ 

LAB increases vitamin B12 along with other vitamins in the curd-½ 

1+½+½=2 
 
 
 

1+½+½=2 
 

 SECTION C  

11 

 
                                                      OR 

½x6=3 



 

 

½x6=3 

 12 Fungi: They form thick-walled spores which help them survive in unfavourable conditions. On 

availability of suitable environment, these germinate.-1 

 Zooplankton: Under unfavourable conditions, these species in lakes and ponds enter diapause,a 

stage of suspended development.-1 

Bears: In extreme low temperatures, they escape winter time, i.e., they hibernation-1 

1+1+1=3 

13 

 

3 

14 (a) Law of Independent Assortment 

According to this law the two factors of each character assort or separate out independent of the 

factors of other characters at the time of gamete formation and get randomly rearranged in the 

offsprings producing both parental and new combinations of characters.           (1) 

 

1+ 
½ * 4 = 3 



 
15 Hershey and Chase conducted their experiment on bacteriophage and proved that DNA is the 

genetic material. 

(i) They grew some bacteriophage virus on a medium that contained radioactive phosphorus (P32) 

and some in another medium with radioactive sulphur (S35) respectively. 

(ii) Viruses grown in the presence of radioactive phosphorus (P32) contained radioactive DNA. 

(iii) Similar viruses grown in presence of radioactive sulphur (S35) contained radioactive protein. 

(iv) Both the radioactive viruses was allowed to infect E. coli separately. 

(v) Soon after infection the bacterial cells were gently agitated in blender to remove viral coats 

from the bacteria. 

(vi) The culture was also centrifuged to separate the viral particle from the bacterial cell. 

(vii) It was observed that only radioactive P32 was found associated with the bacterial cell and S 35 

was only in the surrounding medium and not in the bacterial cell. 

(viii) The result clearly indicates that only DNA and not protein coat entered the bacterial cell and 

this 

proves that DNA is the genetic material that is passed from virus to bacteria and not 

protein.//Diagram 

 

3 

16 The chemical pesticides cause pollution of water bodies as well as ground water, besides 

getting stored in the plants. These chemicals are toxic and thus extremely harmful to human 

beings and other animals.-1 

(a) Bacillus thuringiensis: B. thuringiensis toxin genes are introduced into plants to make 

1+1+1=3 



them resistant to attack by insects and pests. They are available in sachets as dried spores, 

which are mixed with water and sprayed onto vulnerable plants. When they are eaten by 

the insect larvae, the toxin is released in the gut and becomes active and kills the larvae. 

Specific Bt toxin genes obtained from Bacillus thuringiensis are used in several crop plants 

which make them resistant to the insect pest.-1 

(b) Nucleopolyhedrovirus: These viruses are excellent candidates for species-specific, 

narrow spectrum insecticidal applications. This is especially desirable when beneficia linsects  are 

being conserved to aid in an overall integrated pest management (IPM) programme-1 

17 All the varieties he conjectured, evolved on the island itself.-1 

 From the original seed-eating features, many other forms with altered beaks arose, 

enabling them to become insectivorous and vegetarian finches.-1 

his process of evolution of different species in a given geographical area starting from a 

point and literally radiating to other areas of geography (habitats) is called adaptive 

radiation-1 

1+1+1=3 

18 
 

 

6x½=3 

19 (a) Human Immunodeficiency Virus.-1 

(b) After the entry of the virus into the body of the person, the virus enters into macrophages, 

where RNA genome of the virus replicates and form viral DNA by the help of the enzyme 

reverse transcriptase.-½+½=1 

The viral DNA gets incorporated into the host cell’s DNA and directs the infected cells to 

produce viruses. ,The macrophages continue to produce virus that enters the helper 

T-lymphocytes. ,Thus, the number of helper T-lymphocytes progressively decreases in the 

body of the infected person.½+½=1 

1+1+1=3 

20 (i) Superior males and superior females of the same breed are selected for mating to obtain the 

progeny. 

(ii) Among the progeny, superior males and females are again identified for mating to obtain a 

further good variety. 

(iii) One major advantage of inbreeding is that it increases the homozygosity. 

(iv) Inbreeding is necessary to develop a pure line in an animal. 

(v) Inbreeding exposes harmful recessive genes that are eliminated by selection. 

(vi) Inbreeding facilitates the accumulation of superior genes and elimination of the less desirable 

genes as per the requirement of breeding procedure. 

(vii) Sometimes close inbreeding reduces fertility and even productivity which is called 

inbreeding depression (any 4  ½x4=2) 

(viii) Outbreeding, it refers to the breeding of unrelated animals either of the same breeds (but do 

not have common ancestors) or of between different breeds (cross-breeding) or even 

different species (interspecific-hybridisation). -1 

2+1=3 

21 Bt cotton has cryIAc/cryIIAb genes.  1 

 These genes produce crystals of protoxin.,When bollworm bites the cotton fruits, it consumes the 

toxic insecticidal protein., Thealkaline pH in its gut activates the toxin., The activated toxin binds 

to mid-gut epithelial cells resulting in the lysis, of cell leading to the death of the insect.-½x4=2 

1+2=3 

22 (a) Denaturation-½ 

The double-stranded DNA is denatured by applying high temperature of 95°C for 

15 seconds. Each separated single stranded strand now acts as template for DNA synthesis.-½ 

½x6=3 



(b) Annealing -½ 

Two sets of primers are added which anneal to the 3 end of each separated strand. 

Primers act as initiators of replication.-½ 

(c) Extension -½ 

 DNA polymerase extends the primers by adding nucleotides complementary to 

the template provided in the reaction. 

A thermostable DNA polymerase (Taq polymerase) is used in the reaction which 

can tolerate the high temperature of the reaction.-½ 

All these steps are repeated many times to obtain several copies of desired DNA 

 SECTION D  

23 Sex determination should not be done. -1 

Medical termination of pregnancy  can be done if there is any abnormality.-1 

Any two suggestions-2 

1+1+2=4 

 SECTION E  

24 

½x4=2 

Functions: 

(i) The hard outer layer called exine is made up of sporopollenin which is a resistant organic-1 

material. Exine can withstand high temperature, strong acids and alkali thus provide protection. 

(ii) The intine has a prominent aperture called germ pore through which pollen tube comes out.-½ 

(iii) Vegetative cell has abundant food reserve.-½ 

(iv) Generative cell divides mitotically, giving rise to two male gametes before pollen grains 

are shed (3-celled stage).-1 (1+½+½+1=3) 

                                                                       OR 

 
 

 2+3=5 
 
 
 
 
 
 
 
 
 
 
 
 

 
½x10=5 

25 The human blood is responsible for gene I, and gene I exists in three alternative forms I A, I B , 

and i. I A and I B are dominant over i allele, and I A and I B are codominant for the production 

of RBC surface antigens A and B respectively. ,When the allele of blood group A (I A) and blood 

group B (I B ) come together in an individual, blood group AB is produced and it depicts the 

phenomena of co-dominance.-1+½=1½ 

1½+3½=5 
 
 
 
 



½x7=3½ 

                                                                           OR 

Transcription and translation in bacteria occurs in the cytoplasm of the cell., Whereas in 

eukaryotes, transcription occurs in the nucleus and translation occurs in the cytoplasm.1+1=2 

Complexities in Transcription in Eukaryotes                                                               ½x6=3 

(i) The structural genes are monocistronic and split in eukaryotes. 

(ii) The genes of eukaryotic organisms having coding or expressed sequences are called exons 

that form the part of mRNA and non-coding sequence are called introns, that do not form 

part of the mRNA and are removed during RNA splicing. 

(iii) In eukaryotes, apart from the RNA polymerase found in the organelles, three types of RNA 

polymerases are found in the nucleus. 

(iv) RNA polymerase I transcribes rRNAs (28S, 18S, and 5.8S). 

(v) RNA polymerase II transcribes the precursor of mRNA (called as heterogeneous nuclear RNA 

(hnRNA). 

(vi) RNA polymerase III helps in transcription of tRNA, 5S rRNA, and snRNAs (small nuclear 

RNAs). 

 
 
 
 
 
 
 
 
 
 
 
 

2+3=5 

26 (a) Carbon dioxide, methane, nitrous oxide and chlorofluorocarbons are the greenhouse 

gases. They absorb the radiations reflected by the earth’s surface and eat it up.½x4=2 

(b) Eutrophication 

 It is defined as the natural aging of a lake by biological enrichment of its water.½x6=3 

 Water in a young lake is cold and clear to support life. 

With time, it is enriched with nutrients by streams draining into it. 

This encourages growth of aquatic life—plant and animal life. 

Organic remains deposit at the bottom of the lake and with time makes the water warmer. 

Eventually, floating plants develop in the lake, finally converting into land. 

The accelerated aging of lakes due to sewage and agricultural and industrial 

wastes is called cultural or accelerated eutrophication. 

                                                                OR 

(a) Primary succession in water 

 The pioneer species are phytoplanktons.-½ 

The phytoplanktons are replaced by free-floating angiosperms.-½ 

Then, rooted angiosperms invade sedges, grasses and finally the trees.-1 

 At last, a stable climax forest is formed.-½ 

An aquatic habitat is converted into mesic habitat.-½ (3) 

(b) Thermal power plants release particulate and gaseous pollutants in the environment. 

Inhalation of these pollutants can cause breathing or respiratory symptoms, 

irritation, inflammation, damage to lungs and even premature death.-1+1=2 

2+3=5 
 
 
 
 
 
 
 
 
 
 

3+2=5 

  



SCORING KEY  -1(C) 

Q 
NO

. 

ANSWERS MARKS 

 SECTION A  

1. Axillary -½, Terminal-½ ½+½=1 

2 C-peptide (extra stretch of polypeptide) makes the insulin inactive. 1 

3 Zooplankton, suspended development.-½+½ 1 

4 Water hyacinth //(Eicchornia crassipes). 1 

5 Male heterogamety, Grasshopper.-½+½ 1 

 SCECTION B  

6 Homologous.-1 

Divergent evolution.-1 
1+1=2 

7  Unburnt hydrocarbons are converted into carbon dioxide and water, and carbon monoxide and 

nitric oxide to carbondioxide and nitric oxide nitrogen gas. -½+½+½=1½ 

Unleaded petrol is the best fuel.-½ 

1½+½=2 

8 Specific symptoms of pneumonia are: 

(i) fever, (ii) cough, (iii) headache, (iv) chills. –(any2) ½x2=1 

It is caused by Streptococcus pneumoniae and Haemophilus influenzae.(any1)- 

                                                                          OR 

The spleen is a large bean-shaped organ. ,It mainly contains lymphocytes and phagocytes., It 

acts as a filter of the blood by trapping blood-borne microorganisms. ,Spleen also has a large 

reservoir of erythrocytes. ½x4=2 

1+1=2 
 
 
 

2 

9 (i)Physiological barriers: Tears in eyes, acid in the stomach, and saliva in mouth, etc. 

prevent microbial growth.-1 

(ii) Cytokine barriers: Interferons produced by virus-infected cells protect non-infected cells 

from further viral infection-1 

1+1=2 

10 A zygote is formed by the fusion of haploid male gamete with the haploid egg to form a diploid 

cell;, Primary Endosperm Nucleus (PEN) is formed by the fusion of haploid male gamete with 

two haploid polar nuclei, producing a triploid nucleus. 1+1 

2 

 SECTION C  

11 (a) All humans have cellular oncogenes or proto oncogenes, but only a few suffer from cancer 

because cancer only occurs on activation of oncogenes. This activation is induced by 

carcinogens which can be physical, chemical or biological. The chemical carcinogens present 

in tobacco smoke have been identified as a major cause of lung cancer.½+½=1 

(b) Types of Tumors 

any 2 -2m 

1+2=3 

 OR  



 

notes or diagram 

½x6=3 

 In activated sludge system, the In activated sludge system, the primary effluent is taken to 

aeration tanks, where it is constantly agitated mechanically. Air is also pumped into it. A large 

number of aerobic heterotrophic microbes grow in the aeration tank., The microbes digest a lot of 

organic matter, converting it into microbial biomass and releasing lot of minerals.  primary 

effluent is taken to aeration tanks, where it is constantly agitated mechanically., Air is also 

pumped into it. A large number of aerobic heterotrophic microbes grow in the aeration tank.,, The 

microbes digest a lot of organic matter, converting it into microbial biomass and releasing lot of 

minerals., Methanogenic bacteria produce a mixture of gases containing methane, Hydrogen 

Sulphide and Carbon dioxide. The mixture called biogas is inflammable and is a source of energy. 

½x6=3 

12 (i) DNA being a hydrophilic molecule, cannot pass through cell membranes.-1 

(ii) The bacteria should be made competent first, to accept the DNA molecules by treating them 

with a specific concentration of a divalent cation like calcium which increases the efficiency with 

which DNA enters the cell through the pores in its cell wall.-1 

(iii) Recombinant DNA can be forced into such cells by incubating the cells on ice, followed by 

placing them briefly at 42°C (heat shock) and then putting them back on ice.-1 

1+1+1=3 

13 (i) Tissue culture is an in vitro technique of regeneration of a whole plant from any part of a plant 

by growing it on culture medium under aseptic conditions. 

(ii) The capacity of a cell to grow or generate the whole plant is called totipotency. 

(iii) The part of the plant taken for tissue culture is called explant. 

(iv) The explant is grown in aseptic condition in synthetic/cultural media which is rich in 

inorganic nutrient, vitamins, amino acids and growth regulators like cytokinin and auxin. 

(v) The method of growing or producing thousands of plants through tissue culture is called 

micropropagation. 

(vi) Since plants produced from tissue culture are genetically identical to the original plant from 

which they are grown, so called somaclones. 

½x6=3 

14 The process involved in the production of nematode-resistant plants is RNA interference 

or RNAi., Using Agrobacterium vectors, nematode -specific genes were introduced into the 

host plant., The introduction of DNA was such that it produced both sense and antisense 

RNA in the host cells,. These two RNA’s being complementary to each other formed 

a double stranded RNA (dsRNA) that initiated RNAi and thus, silenced the specific 

mRNA of the nematode. The consequence was that the parasite could not survive in a 

transgenic host expressing specific interfering RNA. ,The transgenic plant therefore got 

itself protected from the parasite. 

½x6=3 

15 (a) Aminoacylation is the process by which amino acids become activated by binding 

with its aminoacyl tRNA synthetase in the presence of ATP.-1 

If two charged tRNAs come close during translation process, the formation of 

peptide bond between them in energetically favourable. 

1+2=3 



(b) The cellular factory responsible for synthesising proteins is the ribosome. The 

ribosome consists of structural RNAs and about 80 different proteins. In its inactive 

state, it exists as two subunits: a large subunit and a small subunit. When the small 

subunit encounters an mRNA, the process of translation of the mRNA to protein 

begins. There are two sites in the large subunit, for subsequent amino acids to bind 

to and thus, be close enough to each other for the formation of a peptide bond. The 

ribosome also acts as a catalyst (23S rRNA in bacteria is the enzyme-ribozyme) for 

the formation of peptide bond.½x4=2 
16 The secretion of gonadotropins, i.e., LH and FSH increase gradually during the 

follicular phase, which stimulate follicular development as well as secretion of estrogens 

by the growing follicles., The rapid secretion of LH during mid-cycle induces rupture 

of Graafian follicle ,and thereby release of ovum. ,The corpus luteum, developed 

from Graafian follicle, secretes large amounts of progesterone which is essential for 

maintenance of endometrium for implantation. 

½x6=3 

17 Paul Ehrlich proposed the rivet popper hypothesis.-1 This hypothesis states that in an 

airplane (ecosystem) ,all parts are joined together using thousands of rivet (species). ,If 

every passenger travelling in it starts popping a rivet to take home (causing a species 

to become extinct), it may not affect flight safety (proper functioning of the ecosystem), 

initially but as more and more rivets are removed, the plane becomes dangerously weak 

over a period of time.-½x4=2 

1+2=3 

18 (a) Collection of ovum released by ovary.-1 

(b) Protects the plumule of the monocot embryo.-1 

(c) Cause uterine contraction for parturition; promotes milk ejection.-1 

1+1+1=3 

19 CNG (Compressed Natural gas)-1 

(i) CNG burns more efficiently unlike diesel or petrol 

(ii) Very little of it is left unburnt. 

(iii) It cannot be adulterated. 

(iv) It is cheaper than petrol or diesel. ½x4=2 

1+2=3 

20 (i) DNA is made up of two polynucleotide chains, where the backbone is made up of 

sugar and phosphate groups and the nitrogenous bases project towards the centre. 

(ii) There is complementary base pairing between the two strands of DNA. 

(iii) The two strands are coiled in right-handed fashion and are anti-parallel in orientation. 

One chain has a 5′→3′ polarity while the other has 3′→5′ polarity. 

(iv) The diameter of the strand is always constant due to pairing of purine and pyrimidine, 

i.e., adenine is complementary to thymine while guanine is complementary to cytosine.½x4=2 

(v) The distance between the base pairs in a helix is 0.34 nm and a complete turn contains 

approximately ten base pairs. The pitch of the helix is 3.4 nm and the two strands are 

right-handed coiled.-1 

2+1=3 

21 Lactose acts as the inducer ,that binds with repressor protein and frees the operator 

gene. ,RNA polymerase freely moves over the structural genes, transcribing lac mRNA, 

which in turn produces the enzymes,responsible for the digestion of lactose. 

½x6=3 

22 (a) Transgenic animals are so called because these animals have had their DNA 

manipulated.-1 

(b) (i) Vaccine safety- Transgenic mice are developed to test safety of polio vaccine before 

being used on humans.-1 

(ii) Human protein (α-1-antitrypsin) is used to treat emphysema.// Human lactalbumin-1 

1+1+1=3 

   SECTION D  

23 Posters, morning assembly skit,  Awareness program, Counselling 

Any 2 by student-2, Any 2 by school-2 
2+2=4 

 SECTION E  

24 Thalassemia 

(i) It is an autosome-linked recessive disease. 

(ii) It occurs due to either mutation or deletion resulting in reduced rate of synthesis of 

one of globin chains of haemoglobin. 

(iii) Anaemia is the characteristic of this disease. 

2+2+1=5 
 
 
 



(iv) Thalassemia is classified into two types (any 2)-2 

 α-thalassemia—Production of α-globin chain is affected. It is controlled by the 

closely linked genes HBA1 and HBA2 on chromosome 16. It occurs due to 

mutation or deletion of one or more of the four genes. 

β-thalassemia—Production of β-globin chain is affected. It occurs due to mutation 

of one or both HBB genes on chromosome 11.-2 

Sickle-cell anaemia (any 2)-1 

(i) It is an autosome-linked recessive trait. 

(ii) The disease is controlled by a single pair of allele HbA and HbS. 

(iii) Only the homozygous individuals for HbS, i.e., HbSHbS show the diseased phenotype. 

(iv) The heterozygous individuals are carriers (HbAHbS). 

(v) Due to point mutation, glutamic acid (Glu) is replaced by valine (Val) at the sixth 

position of β-globin chain of haemoglobin molecule. 

(vi) HbS behaves as normal haemoglobin except under oxygen stress where erythrocytes 

lose their circular shape and become sickle-shaped. As a result, the cells cannot 

pass through narrow capillaries. Blood capillaries are clogged and thus affect blood 

supply to different organs. 

                                                                   OR 

(a) This principle states that allelic frequencies in a population are stable and remains 

constant from generation to generation, i.e., gene pool (total number of genes 

and their alleles in a population) is constant. This is called genetic equilibrium or 

Hardy–Weinberg equilibrium.-1 

It can be expressed as p2 + 2pq + q2 = 1 where p and q are frequencies of 

different alleles.-1 

(b) (i) Gene migration or gene flow 

(ii) Genetic drift 

(iii) Mutation 

(iv) Genetic recombination ½x4=2 
(c) Changes occurring in frequencies by chance is called genetic drift. Sometimes, due 

to changes in allele frequency in new population, some form a different species. This 

effect is called founder effect and the original drifted population is called founder.-1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1+1+2+1
=5 

 

25 In males, a small part of the vas deferens is removed and tied up through a small 

incision on the scrotum. This is called vasectomy.-1 

.In females, a small part of the fallopian tube is removed and tied up through a small 

incision in the abdomen or vagina. This is called tubectomy.-1 

Advantage:These are terminal and permanent methods which block the transport of gametes, 

thereby preventing conception.-1+1=2 

Disadvantage: The process is irreversible.-1 

                                                                         OR 

a.Flowers are large, fragrant, pollen sticky and brightly coloured,showy. They are also rich in 

nectar.-½x6=3 

b. 

. 2x1=2 

 

 

 

1+1+2+1
=5 

 
 
 
 
 
 
 

3+2=5 



26 (a) Herbivores are animals feeding on plants. Although they are classed differently they are 

considered predators. Like predators transfer energy across trophic levels, herbivores also do the 

same.,Besides this, they also keep the population of their prey under control. For e.g; 

when the prickly pear cactus was introduced in Australia in early 1920s, they spread rapidly 

causing havoc. Their population was controlled by introducing cactus-feeding predator (a 

moth).-1 

 

 
(Any 2 differences)  1x2=2 

(ii) Commensalism is the interaction between two species where one species is benefitted and 

the other is neither harmed nor benefitted-1 

Ammensalism is the interaction between two different species, in which one species is 

harmed and the other is neither benefitted nor harmed.-1 

                                                             OR 

(a) The species that invade a bare area are called pioneer species, e.g., lichens., The lichen 

secretes some acids to dissolve rock and help in weathering and soil formation,. Later, 

some small bryophytes invade and hold the small amount of soil. ,The bryophytes are 

succeeded by herbs, shrubs, and ultimately big trees. At last a stable climax forest is 

formed. The xerophytic habitat get converted into mesophytic one  ½x6=3 

 

 
 

(any 2)  2x1=2 

 

 

 

 

 

 

 

 

 

 

1+2+1+1
=5 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3+2=5 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


