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Part A – Structured Essay 
Answer all four questions on this paper itself. 

(Each question carries 10 marks) 

 

 

1. (A) The diagram below shows the process of DNA replication. 

                                               

(i) Name the structures labelled P, Q, R 

P Original stand/ parental stand         Q lagging strand                               R leading strand       

(ii) State the three enzymes involved in DNA replication and give the type of reaction it catalysis 

                           Enzyme                                                                   Type of reaction  

   Helicase   unwind the double helix + separate two    

      strands of DNA molecule   

   Primase  initiate the synthesis of RNA on a DNA    

   template by adding ribonucleotide.  

  DNA ligase                 joins DNA fragment to gather by   

phosphodiester bonds    

 

(iii) State the method of DNA replication as shown in the diagram. 

Semi conservative replication         

(iv) Suggest why DNA replication is described as this way. 

Each daughter DNA molecule consists of a single strand from its original molecule   

.................................................................................................................................................................. 

(v) a. In cell division, Replication of DNA occurs in the ‘s’ phase of interphase  phase. 

b. Define the leading strand and lagging strand of DNA. 

  The strand which is moving towards the replication fork, can continue to grow in 5’- 3’  

direction, known as leading strand        

c. Explain how Okazaki fragments form. 

   The  strand which formed discontinuous syntheses  , away from fork, lagging strand   

d. What is significance of DNA replication? 

    DNA polymerase can act 5’ – 3’ end        

   When the strand unwinds to a sufficient distance only      

    New strand formed piece by piece        

 (B) 

(i) What is plasmid? 

    Small circular DNA fid in some bacteria        
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(ii) State the function of the plasmid in DNA technology.  

    Vector            

(iii) State the characteristics of a plasmid, which help to function mentioned in above (ii). 

   Self-replicating unit          

Consists of antibiotic resistant gene        

(iv) a) What is meant by restriction endonuclease? 

The enzymes that recognize specific sequences of DNA and cuts at or near these sites.    

b) Give two examples of restriction endonuclease. 

E.Co.R1             

BaMH1                            

(v) Give three examples of individual processes involving the use of modern genetic technology. 

plants resistant to pesiticides/weedicidesin agriculture      

production of hepatititis B vaccine in medicine       

asparatus/ a strong sweetener food additives produced by GME human insulin / hGH production  

(C) 

(i) Explain the terms related with protein synthesis. 

a) Genetic code: ..Triplets of rutrogenbases at DNA        

b) Transcription: ..Copying a sequence of DNA into RNA      

c) Translation: .....Converting the information in RNA to a sequence of amino acid   

(ii) Give five characterisics of genetic code. 

     Universal           

     not overlapping.          

.... degenerative           

     usually one codon determine one amino acid       

.....start codon AUG          

     stop codon – UAA / UGA / UAG         

(iii) Give three differences between transcription and translation. 

    Transcript takes place in nucleus , Translation takes place in cytoplasm                             

     End product of transcription – m RNA        

     End product of translation – Polypeptide chain       

     Ribosome involved in translation, not involved in transcription.     

 

2. (A)    Clock analogy foe some key events in earth’s history given. The clock ticks down from the origin of  

earth to the present. 
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(i) State when the earth and other plants of the solar system were formed. 

     4.5 billion years ago          

 

(ii) What is meant by “Eon” or “Era” 

A standard time scale that divides earth’s history into 4 eons and further sub discussion   . 

(iii) Label the different eons on the clock shown by A, B, C, and D. 

A: Hadeon     B:  Archean       

C: Proterozoi      D:  Phanerozoic      

(iv) a) state the eras label as X, Y, Z 

X: Palaeozoic era          Y:  Mesozoic era        

Z: Cenozoic era        

b) Most of the evolutionary changed occurred in the different eras some certain events given below.  

State the specific eras related to evolutionary change. 

1. Amphibian dominated on earth:  Palaeozoic era           

2. Origin of genus Homo:    Cenozoic era        

3. Origin of most present group of insects:  Palaeozoic era       

4. Appearance of bipedal human ancestors:  Cenozoic era      

5. Origin of Mammals:     Mesozoic         

       (B) 

(i) What is evaluation? 

Change in the genetic composition of a population from generation to generation over a 

long period of time          

(ii) Name the three theories of Evaluation? 

  Theory of Laamarck        Neo-Darwinism     

  Darwin Wallace theory           

(iii) Give three favorable characteristic for survival and reproduction during the evolutionary process? 

Escaping from predictors – defense         

Tolerating physical condition – stress condition       

Obtaining food           

Resistance against disease          

Fertilizing probability          

(iv) The present classification in mainly based on the information on the evolutionary relationship  

organism. Give five aspects which used as important taxonomic criteria in modern systematic. 

   The sequence of bases of DNA of important genes      

   The sequences of bases of DNA of mitochondria and chloroplast    

 

 

 



- 6 - 

  

 

AL/2019/09/E-I,II/(NEW) 

Do not   

write 

anything 

here. 

   The base sequence of ribosanal RNA        

   The sequence of a mine acids in common prokins      

   The molecular structure of cellular components      

(v) Define the phylogenetic concept of species. 

   The smallest group of individuals that share a common ancestor     

 

(C) 

(i) Most of the plants are terrestrial organism which have key traits which enable them to live on land  

what are the key traits? 

walled spores produced in sporangia        

multicellular gametangia           

dependent embryo          

apicalmuristem           

(ii) Reduction in gametophyte in seed plants provide advantage for the development of embryo. How does  

is affect embryo fitness. 

  gamatophyte retained within sporangia        

  embryo development occurs in gametophyte , therefore arrangements protect , gametophyte from 

  environmental stress.          

  The moist reproductive tissues of sporophyte should the gametophyte from UV rays.   

  Protect them from drying out.         

                                                 

(iii) Label the chordate characteristics. 

                                          

1:  notochord                                  2:   muscle joints                        3:   Hollow nerve cord – spinal cord 

4:   Brain                                          5:  Mouth      6:  gill slits    

7:  muscular tail                               8:  anus    

(iv) Which structure provide support in at least embryonic stage in chordates. 

          Notochord           

              

(v) Which structure developed differently in fish and some chordates larval stage. 

Structure:          Pharyngeal slits         

Modified into:         respiratory structures / gill slits       

(vi) How 7 is more useful in fish? 

       It helps to change the direction         
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3. A. 

(i) What is reproduction? 

Reproduction is a biological process, through which a new generation, of individuals is produced  

from the existing organism          

(ii) State the advantage of reproduction. 

     To ensure existence of a species and continuity of life on earth.     

             

 

   

(iii) State three difference between sexual and asexual reproduction 

                     Sexual reproduction                                                       Asexual Reproduction 

Both male and female parents essential               single parent produces individuals                     

genectic variation / produce varied genotype       no or very little genetic variation   

slow process        rapid process     

offsprings are genetically non identical                genetically identical    

(iv) a) Which type of division occurs in plants during gamete production? 

          mitosis           

b) Briefly explain your answer. 

       Plants show alternation of generation in their life cycle      

       gametes formed from gametophytes haploid generation      

       (not necessary to reduce the chromosome no, to half it no of parental well )    

 B. 

(i) Define oogenesis 

    Development of single Mature egg from immature        

eggs formed in the ovary of a developing female embryo      

(ii) State four differences between oogenesis and spermatogenesis. 

                             Oogenesis                                           Spermatogenesis 

begins in embryonic stages and continue to             begins at puberty continues to old age  

                      menopiculer                      

starts in ovary finished in uterus duct             Starts at testis finishes at testis each primary   

                                        spermatocytes gives 4 sperms  

Each primary oocyte give only one egg             time taken from start to finest 7 weeks  

 

(iii) What ensures that in the human, an egg is shed from an ovary only every 28 days? 

   oogenetic / production of ovum takes places in cycles      

   overain cycle and uterine cycle or menstrual cycle       

   Both of these cycles are regulated by hormonal activities      

   which link the two cycles, synchronging ovarian follicle       

   growth and ovulation          
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(iv) Make a list of all structures in humans which the sperms pass from where it is produced to fertilization. 

Testis seminiferous tubule   →  epididymis   →   vasdeferens  →  Egaculatory duck       

       Vagina     ←   Urethra (penis )   ←    

(v) a) Select three structure of the human sperm and explain how each structure how each structure helps 

 it to fertilize egg. 

                               Structure                                                                        Function 

Acrosome    helps to penetrate the ovule layers of if ovum  

mid piece with many mitochondria  Provides ATP energy forth movement   

Tail     helps to swim towards the ovum    

 

b) What is IVF? 

     In vitro fertilization, removal of sperm from male oocyte from female and combining the oocyte  

and sperm to achive the fertilization under laboratory condition     

 (C)  

(i) What is excretion? 

Elimination of toxic product, produced during metabolism, from the body    

   ................................................................................................................................................ ................. 

(ii) State two functions of human liver with respect no nitrogenous excretion? 

Cleamination and formation of NH3         

    Production of Urea          

(iii) a) What is meant by osmoregulation? 

Osmoregulation is processes by which organism control solute concentration , and water balance  

within the body           

    b) Which ions concentration is important to be maintained in blood during osmoregulation? 

                 Na+      Cl-           

                 

(iv) a) Name the most important osmoregulatory organ of man. 

         Kidney           

b) Name osmoregulatory Centre of man. 

       Hypothalamus          

4. A. 

(i) State the main microbial process which supplies nutrients to the plants. 

    Decomposition / mineralization         

(ii) Name the microbial process in N2 cycle. 

Nitrogen fixation   Proteolysis       

Nitrification   Denitrifacation       

(iii) Write the chemical conversion performed by following microorganisms in nitrogen cycle. 

a. Nitrobacter:     NO2
-   →      NO3

-   ( Nitrification )       

b. Clostridium:    N2    →    NH3   ( N2 fixation )       

c. Pseudomonas:    NO3
-    →   N2    ( denitrifacation )       
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B. 

i) a) What is meant by Eutrophication? 

due to Accumulation of excessive amounts of fertilization household chemicals cause dense growth 

of Algae            

b) What are the major factors responsible for eutrophication? 

Excessive amounts of nitrates, phosphates, household chemicals such as detergent   

ii) Name two groups of organisms responsible for “bloom” in aquatic habitats. 

   cyanobacteria      green algae        

iii) State the effects of eutrophication. 

       Parents the penetration of light         

       BOD increases          

       anaerobic decomposition speed up        

       Bad smell           

       toxic substances dissolved in water        

       loss of biodiversity          

 

 C. 

(i) Explain the term bio diversity 

Variability among living organism from all sources including terrestrial, marine and other aquatic   

ecosystems and their ecological interaction with environment      

 

(ii) Define the following terms and given an example for each. 

a) Endemic species 

It is a species that is confined to a particular are in country      

            

Example: Dipterocurpus zeylanicus  /  Gracinia quaesita      

     Puntius nigrofasciatus         

b) Invasive species 

It is a species, whose introduction and spread outside their natural geographic range threaten   

native biodiversity          

Examples:   water Hyacinath / Giant african snail       

c) Relict species 

The remnant of a once widespread which are now found in very restricted area    

            

Example:     Lingula     /    Icthyophis        

d) Keystone species 

These are species that play a very important role in the stability and functions of Eco system.  

            

Examples:     Planktons of a pond         
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e) Migration species 

Organisms which move from one place to another in a manner, that is seasonally determined and  

predictable           

Examples:    Indian fly catcher         

          Indian pitta          

(iii) Based on the information given in IUCN, Red Data Book, arrange the organism according to the  

threatening level. 

                         CRITICALY ENDANGERED ( CR )       

                         ENDANGERED ( EN )        

                         VULENERABLE (VU)        

(iv) Explain “Red Data Book” 

The international union for conservation of Nature (IUCN) and Natural Resources, publishes the   

             Red Data Book.          

The Red Data book of IUCN contains, the list of endangered species of animals and plants of the world. 

The Red Data Book serves as warning signal for there species which are endangered and if not   

protected are likely to become extinct in near future.       
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5.(a) How do plants use the light energy absorbed by chlorophyll in photosystems during the light reaction 

of photosynthesis? 

1) When a molecule of chlorophyll or other pigments absorbs light, it becomes excited 

2) The energy from the light is used to boost electrons to higher energy level 

3) And become positively charged  

4) The excited electrons, may pass through several electron carriers until 

5) They reach the final electron acceptor and 

6) Energy used for the photolysis of water 

7) To produce the H+ and electrons required 

(b) Explain the following process that occur during the light dependent reaction. 

Photo activation of the photosystem 

1) Chlorophyll molecules, other organic molecules and proteins are 

2) Organized into complexes in the thylakoid membrane called photosystem 

3) Photosystem contain reaction centre which has chlorophyll a 

4) There are two types of photosystems PS I and PS II 

5) PS I (P700)  

6) Chlorophyll a molecules absorbs light energy in 700nm wavelength 

7) PS II (P680)  

8) Chlorophyll a molecules absorbs light energy in 680nm wavelength 

9) PS I and PS II absorb high energy and exciting electron to the higher energy level is an excited 

electron and chlorophyll known as photo activation 

Electron transport chain 

1) A series of electron carriers in the thylakoid membrane of a chloroplast 

2) Through which the excited electrons released from photo activated chlorophyll until accepted 

3) And transported during light dependent reaction 

4) At each step electron carriers alternatively reduced and oxidized 

5) And energy releases 

Cyclic and linear photophosphorylation 

1) Synthesis of ATP from ADP and inorganic phosphate 

2) Using energy released from the transport of photo excited electrons through electron transport chain 

3) NADPH produced during the linear electron flow 

4) Excited electron of PS II at primary electron acceptor of PS II 

5) Will pass through electron transport chain to PS I and neutralize the PS I 

6) Energy released used to ATP synthesis 

Photolysis of water 

1) During light reaction, part of the light energy absorbed is used to split water to produce 

2) OH-, H+ and electron 

3) The splitting of water  by light energy is called photolysis of water 

4) H+ accepted by H acceptor NADP+ 

5) And converted to NADPH 

6) Activated electron released are accepted 

7) By the positively charged chlorophyll molecules 

8) PS II+ to form back PS II 
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Role of NADPH 

1) NADPH formed is a reducing agent 

2) That will be used in carbon dioxide fixation 

3) The intermediate 1,3 -biphosphoglycerate  

4) reduced to glyceraldehyde-3-phosphate by using  

5) a reducing agent in 

6) calvin cycle                                                                                

                                                                                                           any 38 x 4 = 152 

6.(a) Explain the principles of genetic finger printing 

1) The unique set of genetic markers of an individual makes its DNA finger print 

2) In human genome, about 95% of the DNA is non coding 

3) Of which 30% - 40% consists of short sequences of repeated bases 

4) These markers are called Small Tandem Repeats (STR) 

5) Or microsatellite DNA 

6) Eukaryotic DNA contains some non coding sequence where 2 – 6 base pairs are repeated 

tandomly (one after other) 

7) So that the length of these repeats vary 

8) Since they non coding, variation do not have an impact on phenotype 

9) The advantages of using STR markers are they occur frequently 

10) Easily amplified by PCR 

11) Highly variable polymorphism and  

12) A large number of molecule characterized STR are variable 

(b) Outline how genetic finger printing is carried out 

1) Seperation of DNA from the tissue sample of an individual 

2) DNA cut into fragments by 

3) Using restriction endo nuclease 

4) The satellite DNA are left intact so that their variable lengths are unchanged 

5) DNA fragments are separated 

6) In an agarose gel electrophoresis 

7) Lined up according to size 

8) Move towards the anode 

9) DNA fragments are transferred to a nitrocellulose 

10) Called southern blotting 

11) Hybridize with probe 

12) The specific portion of DNA fragment are bound to the radioactive gene probe 

13) The unbound gene probes are washed off 

14) The remaining DNA attached to the nylon membrane is placed on a sheet of x ray film 

15) When the radioactive probes on this DNA are exposed to film 

16) Pattern of light and dark bands appears after it is developed 

17) That DNA finger print is formed by the pattern 

(c) Application of DNA finger printing 

1) Criminal identification 

2) Victim identification 

3) Paternity testing 

                                                                                                12 + 16 + 3 = 31 

                                                                                                Any 30 x 5 = 150 
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7.(a) The concept of self and non self are important in the immune system. Explain this concept. 

1) The immune system is capable of determining foreign substances in the body  

2) Based on the compatibility with that substance usually 

3) Pollen grains 

4) Incompatible blood cells 

5) Transplanted tissues 

6) Known as foreign particles 

7) Which is called non self 

8) Defences against the animal body against these foreign invasions make up the immune system 

9) Immune system of animals should be able to distinguish own body cells – self cells from non self 

cells for initiating defensive mechanism 

10) However if a foreign is compatible with the immune system  

11) and is not recognised as pathogenic 

12) No reaction will occur and the substance is then considered self 

(b) Explain the adaptive immune responses 

1) Acquired immunity in the ability of the body to defend itself against invading foreign agents  

2) Through specific defence responses 

3) By T lymphocytes and B lymphocytes 

4) It shows specificity for particular foreign molecules 

5) Recognition of animals’ own molecules; self cells and non self cells  

6) Memory for most previously encountered pathogens immune logical memory 

7) Acquired immunity is found only in the vertebrates  

8) It shows two types of immune response 

9) 1. Cell mediated immune responses 

10) 2. Humoral immune responses 

11) Cell mediated response is by T lymphocytes, 

12) Does not involve antibody production 

13) When T lymphocytes recognize antigens 

14) It undergoes proliferation and differentiate into cytotoxic ‘T’ cells 

15) Cytotoxic ‘T’ cells destroy infected cells by binding to the cell  
16) and causing lysis of the cell membrane 

17) some cells can form memory T cells 

18) they cause stronger and more rapid responses at the subsequent encounter of the same antigen to the 

body 

19) humoral immune responses involves the production of antibodies by B lymphocytes  

20) when B lymphocytes recognise an antigen 

21) it responds by multiplying and differentiating into plasma cells  

22) Plasma cells produce large quantities of antibodies specific to antigen 

23) Antibodies released from the plasma cells act on the antigen in a specific way to destroy the antigen 

24) Antibodies can neutralize and inactivate the specific toxins 

25) And pathogen in the body fluid, 

26) Blood and lymph 

27) The antibody binds with that antigen to neutralize, inhibit and destroy it 

28) Memory B cells are formed that can cause 

29) Stronger and more rapid responses of the same antigen 

30) Humoral immune response works mainly against antigens present in the body fluid 
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8.(a) State the characteristics of lungs to serve as an efficient respiratory surface 

1) Alveoli create a large surface area for gas exchange  

2) Alveoli and capillary walls are both lined by simple squamous epithelia which reduce the distance 

the gases need to travel by diffusion 

3) The alveoli surface is moist to dissolve respiratory gases for diffusion 

4) Alveoli are highly vascularized which enables the maintenance of a steep diffusion gradient of 

respiratory gases 

(b) Based on gas exchange, define the terms and the explain the process 

(1) External respiration                                    (2) Internal respiration 

1) Gas exchange at the alveoli and in the tissue is a continuous process 

2) Transport of oxygen from the lungs to the blood and movement of carbon dioxide from the blood to 

the lungs 

 

(1) External respiration 

3) Movement of oxygen from the blood to the tissue 

4) And carbon dioxide from tissues to the blood 

5) Diffusion of oxygen and carbon dioxide requires partial pressure gradient 

6) This is generated between the alveolar sac and blood during external respiration 

7) Blood and tissues during internal respiration 

8) During inhalation, fresh air mixes with the state air in lungs 

9) Partial pressure of oxyen is higher and partial pressure of carbon dioxide is lower in the mixture of 

air in lungs than in the blood capillaries surrounding the alveoli 

10) Concentration gradient favouring the diffusion of these two gases in opposite direction 

11) Net diffusions of oxygen takes place from alveoli to blood 

12) Net diffusions of carbon dioxide takes place from blood to alveoli 

13) When the blood leaves the alveolar capillaries, 

14) Partial pressure of oxygen and partial pressure of carbon dioxide are in equilibrium with those of 

alveolar air 

15) Once this blood returns to the heart  

16) It is pumped through the systemic circuit 

17) When the blood reaching the tissues in the systemic capillaries have a higher partial pressure of 

oxygen and lower partial pressure of carbon dioxide than in the tissues 

18) These partial pressure gradients result in the net diffusion of oxygen from the blood stream into the 

tissue  

19) and carbon dioxide diffusion from the cells into the blood stream across the extracellular fluid/ 

interstitial fluid. 

20) This is called unloading of oxygen and loading of carbon dioxide 

21) Then the blood returns to heart an pumped to lungs again. 

(c) Explain the process of homeostatic control of breathing 

1) Breathing is regulated by involuntary mechanisms 

2) Medulla oblongata is the main breathing regulating center found at the base brain 

3) There are a pair of breathing control centers found in medulla and they are responsible for 

regulating the breathing rhythm 

4) A negative feedback mechanism is involved in regulating this processs 

5) Sensors which detect stretching of the lung tissues are found in the lungs 
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6) During inhalation these sensors send nerve impulses to the neurons that act as control circuits in the 

medulla and further inhalation is inhibited and this prevents the lungs from over expanding 

7) To regulate breathing, the medulla depends on pH changes in tissue fluids 

8) The pH of tissue fluid is an indicator of blood carbon dioxide concentration 

9) When metabolic activities increase, the concentration of carbon dioxide in the blood increases  

10) Hence, a high carbon dioxide concentration results in an increase in H+ concentration, thereby a 

lower pH 

11) This pH change is detected by the sensors in the medulla and in major blood vessels called arteries 

and aorta 

12) Sensors in the medulla and major blood vessels detect this decrease in pH. 

13) In response, the control circuits in medulla increase the depth and rate of breathing until the excess 

carbon dioxide is removed in exhaled air and the pH of blood comes to its normal value which is 

7.4 

                                                                                            38 x 4 = 152 

 

9. (a) Describe the structure of stem apex 

1) Apex of the stem is dome shaped 

2) Covered by young leaves 

3) Sometimes multicellular hairs or scaly leaves surround it 

4) Consists of group of meristematic cells 

5) Three basic types of meristematic tissues occur 

6) Protoderm 

7) Which give rise to the epidermis 

8) Procambial strand 

9) Giving rise to the vascular tissues 

10) Ground meristem 

11) Which produce ground tissues of parenchyma 

12) Arrange as cortex 

13) And pith 

14) The shoot apex can be divided into four regions/ zones 

15) Zone of cell division  

16) Produce 3 types of meristematics by mitotic division of 

17) Meristematic initials in the apex 

18) Zone of cell enlargement 

19) The daughter cells produced by the initials increase in size 

20) Zone of cell differentiation 

21) Each cell becomes fully specialized for its own particular function 

22) Permanent tissues 

(b) How does shoot apex differ from root apex? 

23) root apex is protected by root cap but root cap is not found in shoots 

24) shoot apex is protected by leaf primordia but they are not found in root apex 

25) buds are present in shoot apex but absent in root apex 

26) In zone of cell differentiation exarch xylem is formed from root apex but in shoot apex xylem 

differentiate as endarch 

27) Development of root hairs in the epidermis take place but root hairs do not rise from shoot apex 
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(c)Explain the T.S of dicot stem structure 

28) outermost layer is epidermis 

29) it is single layered 

30) consists of rectangular /barrel shaped cells 

31) stomata present on the epidermis 

32) cuticle is located outer to epidermis 

33) cortex located inner to epidermis 

34) at the periphery of cortex  

35) collenchyma is present 

36) interiorly parenchyma is located 

37) chloroplasts present in collenchyma cells 

38) inner to the cortex, annule of vascular bundles is present 

39) primary phloem at the periphery 

40) inner primary xylem 

41) intrafascicular cambium in between xylem and phloem 

42) this is known as open vascular bundle 

43) collateral vascular bundle 

44) xylem is endarch 

45) central region consists of pith 

46) primary medullary rays in between vascular bundles 

 

                                                                                   any 46 x 3 = 138 

                                                                                 + diagram 12= 150 

Diagram refer teachers guide resource book 

 

10. Write short notes on the following 

I. Green house gases 

1) green house gases are responsible for global warming 

2) the increase in the average temperature of the earth surface is global warming 

3) or atmospheric or oceanic temperature 

4) global warming is one of the major problem of climatic change 

5) green house gases are 

6) carbon dioxide (CO2) – common green house gas 

7) produced by  burning of fossil fuels (for running vehicles, electricity generation, industries, etc) 

8) burning of forests and solid wastes 

9) Methane (CH4) 

10) Released during anaerobic decomposing (at manure management and waste management) 

11) Cattle farming /Paddy cultivation/Enteric fermentation 

12) Methane has high global warming potential 

13) Nitrous oxide (N2O) 

14) Released mainly as a byproduct of fertilizer production and use/Combustion of certain 

materials(biomass)/Nitric acid production 

15) Fossil fuel combustion in internal combustion engines 

16) Nitrous oxide can remain for a long time in atmosphere 

17) Man made industrial gases namely  

18) Perfluorocarbons (PFCs)/Hydrofluorocarbons (HFCs)/ Sulfur Hexafluoride (SF6) 
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19) Black carbon or the carbon particles which are suspended in lower atmosphere 

20) Released as a result of the incomplete combustion of fossil fuels 

21) These black carbon have an enormous ability to absorb heat and it cause to increase the air 

temperature 

22) The particles have  the ability to absorb heat than carbon dioxide 

23) Carbon monoxide (CO)/Nitrogen dioxide (NO2)/Sulfur dioxide(SO2) 

24) Tropospheric(ground level) ozone (O3) 

25) And nitrogen oxides (NOx) 

26) Water vapour 

27) Non methane volatile organic compounds (NMVOCs) 

28) And aerosols are also considered as green house gases 

                                                                                                      Any 22 

 

II. Food borne diseases 

1) Microorganisms grow and multiply in food increasing the numbers of microbial cells, and also 

produce toxic chemical substances 

2) Ingestion of large numbers of microbial cells and their toxic chemicals by any one eating highly 

contaminated food, may develop disease 

3) These diseases/ illnesses are of two kinds 

4) (a) food borne infections 

5) (b) food intoxication 

6) In food borne infections the contamination micro organisms enters the body of the person eating the 

spoiled food, and grow inside the host, multiplying in numbers and also produce toxins which cause 

symptoms of the characteristic disease 

7) E.g : Salmonella typhi  -   

8) typhoid fever 

9) Shigella  –  

10) Dysentery 

11) Vibrio cholerae –  

12) Cholera 

13) In food intoxication, spoiled food already contains toxins which have been produced due to 

microbial growth. 

14) Any person who eats such contaminated food containing toxins will develop symptoms of the 

disease within a short time 

15) Food poisoning –  

16) Staphylococcus aureus 

17) Botulism – 

18) Clostridium botulinum 

19) Aflatoxins – 

20) Produced by fungi Aspergillus flavus 

21) In general both types of illnesses are referred to as due to food poisoning 

                                                                                             Any 15 

III. Binocular and monocular vision  

1) In humans, both eyes are located in front of the face which facilitates coordinated vision from the 

two eyes 

2) However it is possible to see visual fields with one eye 
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3) Seeing the visual field using only one eye is called monocular vision 

4) However when one eye is used, three dimensional vision is impaired 

5) Especially in relation to the judgement of speed and distance 

6) Seeing the visual field using two eyes with greater overlapping fields of view is called binocular 

vision 

7) Unlike monocular vision, binocular vision enables three dimensional views 

8) So binocular vision is very important in judging the speed  

9) and distance of an approaching object such as a vehicle 

10) It gives more accurate assessment of one object relative to another in relation to distance, 

11) Depth, height and width 

12) In some individuals, binocular vision may be impaired 

13) Such individuals face difficulties to judge the speed and distance of an approaching object 

                                                                                 22 + 15 + 13 = 50 x 3= 150 

 


