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	                                                   Part A                   10 x ½  = 5       
           	Choose the correct answer

1. ______ was the father of genetics.
1. Gregor Johann Mendel             b. Pythagoras       c. Empedoes    d. Malpighi

1. The ratio of complementary genes in gene interaction is _______.
1. 9:3:3:1                         b. 9:7                   c. 9:3:4                       d. 15:1

1. Crossing over occurs during ________.
1. Meiosis                      b. Mitosis            c. Fertilization           d. Cleavage

1. _____ are self duplicating cytoplasmic particles present in paramecium.
a. Alpha particles          b. Beta particles       c. Gamma particles        d. Kappa particles

1. A representation of chromosomes of a species in the form of a diagram is called ____. 
1. Mounting               b. Sequencing             c. Idiogram                  d. Mapping

1. Number of autosomes present in human beings is ________
1. 23 pairs                 b. 44 pairs                     c. 24 pairs                 d. 22 pairs

1. The proportion of a gene to its allele in an interbreeding population is called _______
a. Gene pool              b. Genetic drift               c. Gene mutation        d. Gene frequency

1. The process of mating among closely related individuals is known as _______.
a.  Outbreeding         b. Inbreeding                  c. Buffering                d. Homeostasis

1. _______ is a bacterial virus living inside E.coli.
1. Fungi                    b. Protozoan                 c. T4 bacteriophage      d. Bacteria

1. The plasmid integrated with bacterial chromosome is called ________.
1. Hfr cells       b. F+ cells               c. F_ cells                   d. Sex factor 





                                                             Part- B                               5X4=20
                        Answer the following
                                       Answer should not exceed 200 words or One page
         11.a) Recall the law of segregation.
(or)
               b) Record the reactions of ABO blood grouping.  
        12. a) Highlight the phenomenon of Haemophilia in man.
                       (or)
             b) List out the factors involved in the sex determination of man.
       13.a)  Define human genetics. Add a note on human chromosomes.
                                               (or)
            b) Give an account on positive eugenics.
       14.a) Comment on the significance of inbreeding.
                                               (or)
            b). State the significance of Hardy Weinberg law.
       15.a) Describe the process of transduction.
                                               (or)
            b) Demonstrate the repetitive DNA fragments.
                                                                        Part- C                                                 5X7=35
                                                            Answer the Following
                                      Answer should not exceed 600 words or three pages.
      16.a)  Elaborate the inheritance of flower colour in sweat pea.
                                                           (or)
          b)   Schedule the epistasis with suitable example. 
    17.a)   Elucidate crossing over in drosophila.
                                                          (or)
        b) Recite chromosome map. Point out the procedure for chromosome mapping
   18.a) Appraise in detail the chromosomal aberrations.
                                                          (or)
       b) Outline the general methodology adopted for human genome project.
   19a) Summarise the applications of Hardy - Weinberg law.  
                                           (or)
        b) Discuss the types of outbreeding.
   20.a) Debate the griffith’s experiment to explain bacterial transformation.
                                            (or)
        b) Categorize the types of transposable elements.
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                                                        Choose the correct answer 
1. a) Gregor Johann Mendel  
1. b) 9:7                   
1. a) Meiosis
1. d) Kappa particles
1. c) Idiogram  
1. d) 22 pairs    
1. d) Gene frequency            
1. b) Inbreeding      
1. c) T4 bacteriophage           
1.  a) Hfr cells       
                                                                      Part- B                                                         
Answer the following. Answer should not exceed 400 words or two pages.
1. a) Law of segregation- formed of a bundle of characters- controlled – pair of genes- two genes- particular character remain uncontaminated- inside- organism. Gamete formation- paired genes separate- enter different gametes- each gamete contains – one paired genes- responsible – particular character- this law also – called law of purity of gametes- based on monohybrid experiment.
b) Landsteiner- four types- human beings- presence or absence- antigens- blood- A, B, AB, O. A- group persons contain- antigen A- B group persons contain – antigen B- AB group persons contain both antigens A and B- O group persons contain no antigens. The synthesis of antigens A – controlled by –dominant allele. Antigen B synthesis – controlled – dominant allele. The absence of antigens- due to presence of recessive allele. The inheritance of ABO blood group follows simple mendelian inheritance.
     12. a) Haemophilia- bleeders disease- hereditary blood disease- John cotto- 1803- characterized- delayed blood clotting- absence of  blood- antihaemophilic globulin- blood clots- normal- 2 to 8 minutes- haemophilic patients- 20 minutes to 24 hours. They bleed continuously- wound- appeared as mutant- queen Victoria- transmitted – descendents- common- among- royal family- royal disease- sex linked recessive character- male- hemizygous- criss- cross inheritance. 
         b)   In man sex – determined- 3 factors- chromosomes- chromosomal theory- Mc Clung- two X chromosomes- female- homogametic – carrying one X chromosomes- male- heterogametic- produces- two types of gametes- heterogamesis-Barr body- darkly stained inactivated X chromosome- inner surface- nuclear membrane- Barr body- sex chromatin- inactivated X chromosome- male- no Barr body- nucleus- female – one Barr body- Hormones- sex regulated.
13.a) The science dealing- inheritance- characters – man- human genetics- diploid number (2n)- chromosomes- man- 23 pairs- each human cell – 23 pairs- gametes- man- contain- haploid number (n)- 23 chromosomes- two types- 22 pairs- autosomes and one pair- allosomes- two types X and Y females- 2X chromosomes- males- one X chromosomes and another Y chromosomes.
    b) Positive Eugenics- Early marriage- persons- desirable characters- marry- early- produce more children- late marriages- produce- defective children. Selective mating- selected men and women- best eugenic value- encouraged – increase their birth rate. Selective fusion of gametes- sperm and ova- desirable- male and female- collected and stored egg and sperm banks. Removal of social hindrances- education- gene therapy- genetic counselling.
  14. a) Inbreeding has demerits and merits.- Demerits of inbreeding- low yield- inbreeding depression- appearance of deleterious characters. Merits of inbreeding- increase of homozygotes- production of pure lines- elimination of deleterious recessive characters- production of valuable breeds. 

            b) Hardy- Weinberg law states- gene frequencies- large population- remain constant- generation after generation- mating – random- no selection and mutation- small populations- equilibrium cannot- maintained- population- no possibility- evolutionary change – rate of evolution- zero- evolution- occurs- equilibrium- upset or altered- equilibrium- detrimental – prevents- evolutionary progress- equilibrium- conserve gains- past and prevent –rapid changes- store of recessive genes- in existence in population- maintains heterozygotes- in population.
.
    15.a) Transfer- genetic material from one bacrteriumto another through bacteriphages- transduction. Life cycle of phages- bacteriphages exhibit two types of life cycles- lytic cycle- virulent cycle and lysogenic cycle- temperate cycle.

       b) Retroposons are repetitive DNA fragments which are inserted into chromosomes after they had been reverse transcribed from any RNA molecule. Retrotransposons represent a highly unique group of transposable elements and form large portions of the genomes of many eukaryotes (organisms with cells containing a clearly defined nucleus).Retrotransposons function by a “copy and paste” mechanism- genetic elements that can amplify themselves in a genome and are ubiquitous components of the DNA of many eukaryotic organisms.
                                                                        Part- C                                                        
Answer the Following. Answer should not exceed 800 words or four pages.
16.a) Complementary genes- two or more non allelic- dominant genes- interact – one another- produce- character- but – one gene cannot- produce- character- absence of other- independent genes- complementary- non alleleic gene interaction- flower colour in sweet pea- red flower and white flower- red flower- presence of pigment- anthocyanin- produced from a colourless substance- chromnogen- enzyme – gene C – chromogen- gene A – enzyme – chromogen and enzyme- anthocynanin (red). Homozygous white flowered pea plant- crossed with another white flowered sweet pea plant- F1 plant- red coloured flowers- F1 red hybrid plants- crossed- f2 red and white – ratio 9:7.

   b) Epistasis- prevention – expression – one gene by another non- allelic gene- means- stopping or inhibiting- gene- epistatic gene- inhibited gene- hypostatic gene- two types of epistasis- dominant and recessive. Prevention of expression of a gene by a dominant non allelic gene- dominant epistasis- white and colour feather in fowls. Prevention of expression of a gene by a recessive non allelic gene- recessive epistasis- coat colour in mice.Epistasis- non allelic genic interaction.

17.a) Crossing over- interchange – chromosomal parts between non- sister chromatids- homologous pair of chromosomes resulting in recombination of genes.Crossing over- illustrated in Drosophila melanogaster- grey long drosophila – crossed with black vestigial – F1 hybrid- grey long. Female flies- f1 generation- back crossed- double recessive male- four types- offspring- produced two types are just like parents- parental combination and two types – different from their parents genotypically and phenotypically- non parental combinations.

   b) Chromosome map- line on which the genes are represented by points separated by distances proportional to the amount of crossing over. Genes plotted- chromosome- results between different pairs if linked genes- actual distance between two genes- said to be equivalent to the percentage of crossing over between genes- construction of chromosome map- three point cross- chromosome maps.

18. a) Changes in structure and number of chromosomes- chromosomal aberrations- chromosomes- gene- changes in number and arrangement of genes- 4 types- deletion- segment of chromosome- lost- two types of deletion- terminal deletion and intercalary deletion- deletion – segment of chromosome- cridu chat syndrome. Duplication- segment ie repeated- gene – present – double doses- produces position effect. Inversion- segment of chromosome breaks and reunites- reverse order- pericentric inversion and paracentric inversion. Translocation- homologous chromosomes exchange segments.

      b) Human genome project- multinational research project- determines – genomic structure- man- initiated- 1988-methodology includes- obtaining DNA- late prophase nucleus- homogenation and centrifugation- lysis buffer and ultracentrifugation- DNA- separation colution and ultracentrifugation- preparation of DNA for genomic study- restriction digestion and electrophoresis- freeze storage of DNA fragments at -20o C- DNA fragemt- r DNA- amplification of DNA fragment by gene cloning in E.Coli- sequencing and analysis.

19. a) Applications of Hardy- Weinberg law- 2 main applications- calculation of frequencies of recessive and dominant genes in a population and calculation of heterozygotes in a population. Total population- 1000 grey (mm) 300 black (MM and Mm) 700- frequency of grey- 0.3 and frequency of black- 0.7. Hardy – Weinberg formula- (p+q)2 = p2 +2pq +q2.

      b) Mating of unrelated individuals- outbreeding- also called cross breeding. Offsprings- formed – mating- unrelated parents- hybrids- process- hybridization- outbreeding- three types- intraspecific outbreeding- mating between members of same species- interspecific outbreeding- mating between members of different species and intergeneric outbreeding- mating between members of different genera.

20. a) In transformation- donor bacterium- DNA- absorbed by recipient bacterium- transformed to another strain- Griffith transformation or bacterial transformation- Pneumococcus pneumonia- two types- virulent and avirulent. Virulence – determined- genetic factor. Avery, Macleod and Mccarthy- proved that transformation- avirulent to virulent- chemical substance.

       b) Transposable elements can be divided into two major classes based on method of transposition- Retrotransposons (class 1)- Use reverse transposase to make RNA intermediate for transposition- Encode an integrase and reverse transcriptase for transposition- Found in viruses. Transposons (class 2)- DNA fragments transpose directly from DNA segment to DNA segment -Producing a DNA copy that transposes (replicative transposition)- or, cut/paste into a new locus (conservative transposition) - encode a transposase for transposition- can carry additional genes- found in eukaryotes and prokaryotes. Transposase and integrase proteins carry - ribonuclease-- catalytic domain - use - same target site -catalyse both DNA cleavage -DNA strand transfer.  
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