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Note: (a) All questions are compulsory. R
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(b) The candidate is allowed to make Suitable numeric assumptions wheve ‘r;}urred

or solvi : ' 1 tted. Tand ¥
Je qlvmg problems. Calculator is permitied. NN
Q.No Question % [CO [ Marks
Q1 Define one and two parameter models of nucleotide substititi 5 |3 5
Derive Kimura’s one parameter model for these subsgitutionS'withs
an example case. A\
Q2 When you compare two DNA sequences of 20Q00"baSe,pairs, you 3 3

observe 450 total nucleotide differences. Amay sthese,”
transitions and 200 were transversions, Esﬁf%n
distance using both the models, kX -
Q3 Elaborate the process of molecular yolu b through a genomic 1,2 4
journey in your own words, Giveg 0% les Wherever required to
Justify the facts. PN
Q4 What are pseudogenes? How tRe nulti-gene families are associated | 2,3 3
with pseudogenes? Discufk s%h%h example of a human pseudo
gene with its constraj ”’e%% itionary timelines.
Q5 What is genetic code‘?*ﬂ%‘%v@. any types of genetic code systems 3 4
available? Discyi$s,their fifiportance and applications in the genomic
and evolutignary cdptext with a special emphasis on codon
redeﬁnit.-()ﬁ%& ¥ QK;
Q6 | A gengséquence of length 1000 base pairs undergoes a mutation 3 2
pro ‘é's - “%hengthe rate of substitution per site peryearis 1.5 x 109,

alc 'lg%e He expected number of nucleotide substitutions in the
1 &ene over 5 million years.
Q7 \% "*@ Species has a gene that duplicates at a rate of 2 x 10 duplications { 3 2
%%, [*per gene per generation. If the population has 10,000 genes and

"5, Sdvolves for 2 million generations, estimate the expected number of
L < | gene duplications.
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