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ANNUAL EXAMINATION MARCH 2023 

II PUC 

BIOLOGY (36) ANSWER KEY 
PART A 

I 

1. (a) Gametogenesis 

2. (c) Sporopollenin 

3. (c) Fifth month 
4. (d) Style and stigma 

5. (c) Genital herpes 

6. (b) Lippes Loop 
7. (d) Walter Sutton & Theodore Boveri 

8. (d) RNA 

9. (b) Lichens 

10. (b) Aedes Mosquitoes 
11. (a) Wheat 

12. (a) Wine 

13. (b) Biolistics 
14. (b) Disarmed retrovirus 

15. (d) Shorter ears and shorter limbs 

 

II. 

 

16. Single base pair of DNA 

17. Gause’s Competitive exclusion principle 
18. Standing state 

19. Atmosphere 

20. Food Web 

 

 

PART B 

III 

21. Animals which posses both male and female reproductive organs are termed as hermaphrodites. Ex: 

Leech, Tape worm. 

22.   

Menstrual cycle Oestrous cycle 

It is the cyclical changes associated with female 

reproductive system of primate mammals. 

It is the cyclical changes associated with female 

reproductive system of non-primate mammals. 

The shedding of endometrium and bleeding 
occurs. 

The shedding of endometrium and bleeding do 
not occur. 

There is no heat period and copulation occur 

during any part of the cycle. 

There is heat production at the time of ovulation 

and copulation occurs only at that period. 

Eg: Monkeys, Apes and Humans Eg: Cow, Sheep, Dog, Tigers, etc. 
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23. Short statured with small round head. 
Furrowed tongue. 

Partially open mouth. 

Palm is broad with characteristic palm crease. 

Mental retardation. 
 

24. Type A - IAIA or IA i 

Type B - IBIB or IB i 
Type AB – IAIB 

Type O - ii 

 
25. Arginine and Lysine 

 

26.   

Geitonogamy Xenogamy 

Geitonogamy is the transfer of pollen to the 

stigma of another flower of the same plant. 

Xenogamy is the transfer of pollen to the stigma 

of another flower of the different plant 

It involves flowers of the same plant It involves flowers of the different plants 

Functionally cross-pollination but pollen grains 
are genetically identical 

Cross-pollination and pollen grains are 
genetically different 

Cannot occur in dioecious plants Dioecious plants show xenogamy 

Genetically similar to autogamy It is an example of allogamy 

 
27. 1. Industrial melancholy: The transition from white-winged moths on trees to dim-winged or      

melanized moths was brought on by smoke and sediment coming from man-made enterprises. 

2. In a short period of time, the use of pesticides and herbicides has resulted in a variety of safe 

assortments. 

 

28. CNG burns more efficiently than the petrol or diesel. 

Very little of it is left unburnt. 
It is cheaper than petrol and diesel. 

It cannot be siphoned off and adulterated like petrol.  

 

 

PART C 

IV 

29. a) It stimulates uterine contractions in labor and childbirth and to stimulate contractions of breast 
tissue to aid in lactation after childbirth 

b) Human Chronic Gonadotrophin (HCG) 

     Human placental Lactogen (HPL) 
     Estrogen 

     Progestogen 

 

30. It is the inability of the couples to produce children inspite of unprotected sexual cohabitation. 
The reasons for infertility are; 

 Physical aspects 

 Congenital diseases 

 Use of certain drugs 

 Immunological and physiological aspects. 
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31. In forensic science, it is used to identify prospective criminal suspects. 
To prove paternity and establish familial ties. 

To identify and protect the commercial crop and livestock types. 

To figure out an organism's evolutionary history and the relationships between different groupings of 

species. 
 

32.  

 

b) 

 
 

34. Poultry is the class of domesticated fowl used for food for their egg and meat. It includes chicken, 

duck, turkey and geese. 

Important components are; 

 selection of disease free and suitable breeds. 

 Proper and safe farm conditions. 

 Proper feed and water for birds. 

 Hygiene and health care. 
 

35. The gradual and fairly predictable change in the species composition of a given area is called 

ecological succession. 

Primary succession Secondary succession 

The succession that occurs for the first time is an 

area where no previously existed living 

organisms are present. 

The succession that occurs in the areas where all 

organisms lost which once existed. 

It takes more time (slow process)  It takes less time (faster process) 
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33.a) Sporozoites



Eg: Bare rock newly created pond, cooled lava Eg: Abandoned farm lands, burnt or cut forests, 
lands that have been flooded. 

 

36. a) The four “Evil Quartet” are; 

 Habitat loss and fragmentation. 

 Over exploitation. 

 Alien species invasions. 

 Co-extinctions.  

       b) Fishes 

 

PART D 

V 
37. Double fertilization is a fertilization process in which one of the male gamete moves towards the egg 

cell and fuses with the nucleus thus completing the syngamy. This leads to zygote formation which 

further develops into an embryo. 

The other male gamete moves towards the two polar nuclei located in the central cell and fuses with 
them to produce triploid primary endosperm nucleus (PEN). Since two types of fusions, syngamy and 

triple fusion takes place in an embryo sac the phenomenon is called as double fertilization. 

Fertilized embryo sac exhibit degenerating synergids towards micropylar end and a fertilized egg cell 
called diploid zygote. 

 
 

Antipodals towards the chalazal end also degenerate. Central cell becomes primary endosperm cell with a 

triploid primary endosperm nucleus. Primary endosperm cell develops in to the endosperm by repeated 
mitotic division. The cells of endosperm are filled with food reserves and thereby nourish the developing 

embryo. 

 
38.  
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39. In this process where the dominant gene is incompletely dominant over the recessive gene and 

produces a phenotype which is intermediate of the parental type. 

 
 

40. Study of normal physiology and development:  Useful to study gene regulation, their effect on the 

normal functions of the body and its development for example, study of complex growth factors like 

insulin-like growth factors. 
Study of disease:  Study of genes which are responsible for diseases in human and their 

treatment.  Transgenic models have been developed for many human diseases like cancer, cystic 

fibrosis, rheumatoid arthritis and Alzheimer’s disease.  

Biological products:  Useful biological products can be produced by introducing into transgenic 
animals the portion of DNA (or genes) which codes for a particular product.  For example, human 

protein (a- 1-antitrypsin) is used to treat emphysema.  In 1997, the first transgenic cow, Rosie 

produced human protein- enriched milk (2.4g/L).  The milk contained the human alpha-lactalbumin 
and was more nutritionally balanced for human babies than natural cow milk.  

Vaccine safety:  Transgenic mice are developed to test safety of vaccines before being used on 

humans. Eg: polio vaccine   
Chemical safety testing:  Transgenic animals are made to carry genes which make them more 

sensitive to the toxic substances than non-transgenic animals. 

 

41. a) Amoebiasis (Amoebic dysentery) 
b) Ringworms  

c) Typhoid  

d) Elephantiasis / Filariasis 
e) Malaria  
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42. MOET – Multiple Ovulation Embryo Transfer Technology for herd size improvement in cattle. 

 In MOET a cow is administered hormones with FSH – like activity to induce super ovulation to 

produce 6-8 eggs. 

 Then the cow is either mated with an elite bull or artificially inseminated. 

 The fertilized eggs at 8-32 cells stages, are recovered non-surgically and transferred to surrogate 

mothers. 

 The genetic mother is available for another round of super ovulation. 

 

VI 

43. These microbes play a crucial role in the fermentation process to obtain a number of products. The 

two common products obtained by fermentation process through industrial processes are fermented 
beverages, malted cereals, broths, fruit juices, antibiotics, etc. 

 Beverages: Yeasts are the widely used microorganism for the production of beverages like beer, 

brandy, rum, wine, whiskey, etc. Yeasts are single-celled, eukaryotic, microorganisms of the 

Kingdom Fungi. In these industrial process, the species of yeasts, Saccharomyces cerevisiae, 
generally called as the Brewer’s Yeasts are used for fermenting fruit juices and malted cereals to 

produce ethanol. Once after the fermentation, these beverages are distilled to produce both 

Alcoholic and non-alcoholic beverages including whiskey, brandy, rum, etc. 

 Organic acids: Microbes are also used for the industrial production of certain organic acids. 

Citric acid was the first discovered organic acids from microbial fermentation of lemon – a citrus 
fruits. Organic acids are also produced directly from glucose. Aspergillus Niger, Acetobacter 

acute and Lactobacillus are few examples of microbes used for the industrial production of 

organic acids. 

 Enzymes: Enzymes are naturally occurring, biological catalysts that are mainly used to control 
certain biochemical reactions in the living system. Enzymes have a wide range of applications in 

the production of both medical and non-medical field. Apart from the plants and animals, 

enzymes are also obtained from certain microbes and are referred to as the microbial enzymes. 
Microorganisms are majorly used for the production of industrial enzymes through the safe gene 

transfer methods. The first industrially produced microbial enzymes were obtained from the 

fungal amylase in the year 1896 and were used to cure indigestion and several other digestive 

disorders. 

 Antibiotic: Antibiotics are chemical substances produced by certain microbes which functions 
either by killing or retarding the growth of harmful microbes without affecting the host cells. 

Penicillin was the first antibiotic to be discovered by Alexander Fleming in the year 1928 from 

the fungus Penicillium notatum. There are many other antibiotics produced by microorganisms, 
including Streptomycin, and other antibiotics used to treat a number of bacterial infections. 

 Vitamins: Vitamins are organic compounds which are capable of performing many life-

sustaining functions inside our body. They are essential micronutrients which are required in 

small quantities for the body’s metabolism. As our body cannot be synthesized these vitamins, 
they need to be supplied through the diet. Apart from plants and animals sources, microbes are 

also capable of synthesizing the vitamins. There are few groups of microbes living in the 

digestive tracts of both humans and other animals which are collectively called as the gut 

microbiota. These microbes are involved in synthesizing vitamin K. Other examples of microbial 
vitamins include ascorbic acid, beta-carotene, biotin, ergosterol, folic acid, vitamin b12, 

thiamine, pantothenic acid, riboflavin, and pyridoxine. 
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44. a) Tools of recombinant DNA technology are; 

 Restriction enzymes. 

 Polymerase enzyme 

 DNA Ligase 

 Vectors / DNA plasmid 

 Host cells 

 Bioreactors  
        b) Micro injection and Biolistic (Gene gun) 

        c) Ethidium bromide   

 
45. Griffith experiment was a stepping stone for the discovery of genetic material. Frederick Griffith 

experiments were conducted with Streptococcus pneumoniae. 

During the experiment, Griffith cultured Streptococcus pneumoniae bacteria which showed two 

patterns of growth. One culture plate consisted of smooth shiny colonies (S) while other consisted of 

rough colonies (R). The difference was due to the presence of mucous coat in S strain bacteria, 

whereas the R strain bacteria lacked them. 

Experiment:  

Griffith injected both S and R strains to mice. The one which was infected with the S strain developed 

pneumonia and died while that infected with the R strain stayed alive. 

In the second stage, Griffith heat-killed the S strain bacteria and injected into mice, but the mice 

stayed alive. Then, he mixed the heat-killed S and live R strains. This mixture was injected into mice 

and they died. In addition, he found living S strain bacteria in dead mice. 

Conclusion: 

Based on the observation, Griffith concluded that R strain bacteria had been transformed by S strain 

bacteria. The R strain inherited some ‘transforming principle’ from the heat-killed S strain bacteria 

which made them virulent. And he assumed this transforming principle as genetic material. 

46. a) By increasing red blood cell production. 

    By decreasing the binding affinity of hemoglobin. 

    By increasing breathing rate. 

 
b) Hibernation (winter sleep): It is a suppressed state of an organism to avoid winter seasons.                 

Eg: Bears go into hibernation in winter.  

Aestivation (summer sleep): Hibernation during summer is called aestivation. Eg: Fishes avoid        
summer-related problems like heat and desiccation. 

 

     c) Competition  

      
47. An electrostatic precipitator (ESP) is defined as a filtration device that is used to remove fine particles 

like smoke and fine dust from the flowing gas. It is the most commonly used device for air pollution 

control. They are used in industries like steel plants, and thermal energy plants. 
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The working principle of the electrostatic precipitator is moderately simple. It consists of two sets of 

electrodes: positive and negative. The negative electrodes are in the form of a wire mesh, and the 

positive electrodes are plates. These electrodes are vertically placed and are alternate to each other. 
The gas borne particles such as ash are ionised by the high voltage discharge electrode by the corona 

effect. These particles are ionised to a negative charge and are attracted to positively charged 

collector plates.  
The negative terminal of the high voltage DC source is used to connect the negative electrodes, and 

the positive terminal of the DC source is used to connect the positive plates. To ionize the medium 

between the negative and the positive electrode, a certain distance is maintained between the positive, 
negative electrode and the DC source resulting in a high voltage gradient. 

The medium that is used between the two electrodes is air. There might be corona discharge around 

the electrode rods or the wire mesh due to the high negativity of negative charges. The entire system 

is enclosed in a metallic container containing an inlet for flue gases and an outlet for filtered gases. 
There are plenty of free electrons as the electrodes are ionized, which interact with the dust particles 

of the gas, making them negatively charged. These particles move towards positive electrodes and fall 

off due to gravitational force. The flue gas is free from the dust particles as it flows through the 
electrostatic precipitator and is discharged to the atmosphere through the chimney. 

 

**************** 
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