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Note:Attemot Question No.l and any FIVE from the rest.
Answer should be as brief as possible, No over-
writing please.

1. Fill up the blanks (any 10). Only write one of the four choices
for each blank. (2x10)=20
(a) The internal structure of muscovite consists of

(b

(e

(a

(e

(£

(g

(h

1

(3
(k

Q

(3-D network/single chain/double-chain/sheet-like arrangement)

of silicate tetrahedra,
)} The dark colour of an igneous rock is due to the presence
of (Fe-Mg/si-0/Ca-Na/K-Cl) elements in relatively
large amount.
State is a (terrigenous/metamorphic/igneous/nonclase
tie) rock. .
) Petroleum is a/an (cry stalline/mineral/organic/

<

inorganic) substance.
) A rock composed of 40%/. by voiume of angular pebbles is
called (breccia/mudstone/eclogite/conglomerate),
) The {thickness/chemical composition/cross

bedding/ colour) helps to determine the top surface of a
sedimentary layer.

) The {muscles/eyes/teeth /blood cells) of a
pDinosaur are best preserved in rocks,

) A horizontal sequence of beds lying over a tilted sequence of
beds has a/an conformable unconformable/
sedimentary/metamorphic) cnntact relationship.

) Presence of herbivorous, four-legged animal fossils indicates
a (marine/deep marine/shallow marine/terrestrial)
environment of deposition.

) The Indian Gondwana rocks are continental/extra

terréstrial /shallow marine/deep marine) sediments.

) The principle of lateral continuity is propounded by
(cuvier/smith/steno/Hutton),

) Early Homo-Sapiens appeared in the carth during
(Jurassic/Triassic/Pleistocene/recent) time.

contd. ....2.
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2, Draw a cross-section of the Earth showing the depth of the boun-
daries of the crust, lithos ™ ere, asthenosphere and core.
what is elastic rcbound theory?
How does the ‘chemical~ceonicnsatisn seguence' model explain the
differences among the terrestrial planets?
At what depth wduld you expect the rocks in a region to> loose
their magnetism where the temperature-increase with depth is
30°C per hundred meters? (4x4)=16

3. The stratigraphic events of an area is as follows:

1) deposition and lit:ification of sand into a sandstone

11) extrusion of thick lava

111) deformation (folding etc) of i and {4

iv) erosion

v) deposition and lithification of sand into ancttier sandstone

vi) intrusion by igneous dykes

vii) erosion
viil) depositisn of shales

Draw a schemat.ic stratagraphic cross-section to illustrate the

above events.
l. Why d> fcssils always provide relative ages?
Is it possible to g:t fossils of younger horizons in an older
rock? If so, explain the sltutinn, Under what conditions you would
expect the soft parts of an animal preserved? (4x4)=16
Define erosiorn and weathering. Indicate their role in the production
of sediments., Describe the different weathering processes. what is
the role of weathcring in the formation of different geomorpholo-
gical fcaturcs on the surface of the earth.? (4+8+4)=16
5. what is a £f0lé and its axis? What do you tinderstand by the terms:

ductility, competency and incompetency of rocks?

How do you thin« the great Himalayan mountains have formed? (4+6+6=16)
1. What is the essential characteristic of silicate structure? How

can pyroxene,amphibnrle biotite, feldspar and quartz bo differen-

tiated on the basis of silicate structure?

#hich are the first and the last common silicate minerals to

crystallize out of a magmi? (4+410+2)=16
3. Write short notes as (any four) —

Rock-forming minerals; charccteristics of magmaj

metamorphism of mudstone; coal and pearl;

law of superposition; P--and S~ waves;,sphalerite and cassiterite,

-
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Note; Answer ALL the questions.

1, Clearly state and explain the assumptions that ensure the
existence of a continuous utility function associated with
a consupmer's preferences.

(6+7) = [13]

2. A firm has the long-run production function x = aK‘5 L'5 P‘ﬁ,
where x = output, a i3 a positive constant and K, L and P are
the inputs of the three fuctors. The price of the three
factors are 1, 9 and 8. In the short-run K and L ere varisable,
P is fixed. Derive en equztion in the form P = f(x) showing
the optimum quantity of the fixed factor P for the fimm to
acquire as a function of the intended output x.

[10]
3. Clearly distinguish between:
(a) Cooperative inputs and competitive inputs.
(b) Engel curve and income - consumption curve.
(3x2) = [6]
4, Vrite a shert note on a firm's short-run exp;:msion path.
Give a sufficient condition for this path to be linear.
(2+4) = [6]

5.(n) If the long-run cost function of firm under perfectly compe-
titive market s C(x). = X2+ 1, what will be {ts long-run
supply curve ?

(4]

(b) 4 monopolist with cost function C(Q) = 1.1 + 2Q faces a

market demand P = 4-Q (P = price, Q = quentity). Derive
its cutput in equilibrium. [4]

p.t.o.



-2 -

6. Suppose the marikét dcmand curve'is given by P = 300-2 and

the mnrket supply curve:by P = €0+2Q. Find the initial-’
solution of pricc and output. If the per unit tax of T = 15
1s imposed, what 1s the nc® cquilibrium ? Estimate the loss

of welfare,
(2+3+7) = [12]

Congider an oligopoly market for a homogeneous product.
The market demand function isP = a - £qy, when P is the
1 .
price of the product and ay is the 1th-.fim's quantity demand.

In the industry there are only two identical firms to supply

the product. Tne ith fim's total cost function is 51 = cq1 ,

cca.

(1) IfDboth firms believe in Zournot conjectures and simul-
taneously choose their quantities, find the price and

industry output in equilibrium. (5]

5

If fimm 1 acts as Stackelberg leader and firm 2 behaves
as Stackelberg follower, what will be the industry output

and corresponding price of the product ? ;5]
5

(11)
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Note: Answer as many question as you can,
The maximum you can score is 100.
The whole question paper carries 110
marks,

1, Let X = (X ... )&)) be a random vector with density
~ i

£x) = Cexp (=7 x' 0%) ., x'mlx) % ... x,) where

Q= ((q“)) is a pxp positive deﬂni;e matrix.

(a) Find ¢ .
(b) Show that the dispersion matrix of X is QL.

{c) Show that the conditional distribution of xp given

2, (a)
(b)

1. (a)

()

—~

(e

(Q)

xl':xl, x2=x21..., ’&»—f"p—l is Normal with expectation

1
- %—p(qlpxlﬂszzh < ¥ p xp_l)

and variance ——. T [2+3415)
PP :

write down the Dirichlet Dylr; Iy ..., fy 3.1y ;) density, (2]

Let U1<U2<U3 be the order statistics based on 3 independent

observations from uniform U(0,1)distribution. Show that
(u, U,-U, U.=U,) £51lows D,(1,1,1;1) distribution. Hence or

1,72 "1,73 "2 3
otherwise f£ind Cov (U, U,). . [4+4)
Define convergence in probability. Show that xn—> 0 almost
surely as n—>= 4{f and only if for every € > O

p{ 11:sup ale)] =0

where A (e) = [|x [ > ¢ . [3+7]

X, n2 1 are 0 - 1 valued random variables defined on the
, 2

o
same sample space., Show that X,~—> 0 a.s. if I P[xn=1]<°°. [5]
1

Define cnnvergence in distribution. Show that Af Xn N X
then X converges to X in distribution, [3+9]

Suppose that xn Yn n > 1 are randsm variables defined on the
s N, \

same sample space with % X and Yn—p>0. Show that

Xn + Yn -—‘IS X, [8]



4. (a)

(b)

(e)

(@)

-2 -
= S .
Show that (¢) = £ Cos Xt, where o, >0 and & =1, is
@ oK x = g Nt
a characteristic functi~sn., what is the corresponding probability
distribution ? {s]

Prove that the c.f, q)(t) of any random variable 18 a continuous
function. (5]

If X is a random variable with E(|X|) <o shyw that its c,f

(P(t) is differentiaeble and q)'(t) = E(4 X eitx). 8]

=CNS X

Show that £(x) = ! ym<x <= is a density function. Find

X
its characteristic function. (Hint: consider the density

glx) = (1 = |x]) I[lx|<1]. What is its c,£? Use the inversiorn
formula.) Rt

5. Let X, n>1 be Binomial B(n,p) randsm variables.
’

, (3) Show that

X - np
n . —‘\f\ n(o,1)

npq

(il-p X
(b) show that Anll-p7) (arcsin Tn ~ arcsin p) —&N(O,l). {s+10

I
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Note: fnswer ALL questions.

1. Let Xy, ..., X, be a random semple from uniform (-0,0)

di stribution.

(a) Find the moment estimator and the m.l.e. of 6.

(b) Obtain an unbiased estimator of © based on the m.l.e.
for o.

(c) Consider estimators of the fom Cﬁ\ in order to estimate 6,
where "8 1is the m.l.e. of . Which estimator in this
class has the minimum MSE ?

(8+5+7) = [20]

2. Consider the problem of testing Ho: 4 =0 vs. Hy; #3% 0 for
N(u, 0?), © being uniown. Derive the likelihood ratio test

of size = bascd on 2 randc- sample of size n. Show that this
test {3 based on a statistic which is distributed as student's &
) with n-1 d.f. under HO‘
’ [20]
3. Consider the followirg data on the blood group distribution
of a certain population. Est,trnate v, qQ and r by the method
of maximum 1likelihood using the E! algorithm.

Blood e Relative
group Frequency frequency
0 261 2
A 226 p> + 2pr
B 289 q? + oqr
AB 62 2pq

(Show computatinns using 2 iteration cycles). [20)
20

4. It is claimed that the . reaxc*ion time of a certain chumical
renction ia X minutes. Tae reaction was carciced out six times

end the rosstion tine s wore fouad o be 2.99, 2.98, 3,01, 2.99,

3.00 and 2.97 minutes.
. contd..... 2/~



(a)

(b)

(c)

5.(a)

(b)

sbees.

Using these data, under suitable assumptions, test {f the
mean reaction tim2 is morz then 3 minutes ?

Obtain a 5% conficente interval for the variability in
reaction times.

Give a rough cki*za cof *he power function of the test in

(a) above.
(8+8+4) = [20)

A survey is to be concusted %o deterrine the true proportion

p of voters who prefer the first candidate in a given list.

We want to estimate p wvita a %7 confidence interval and

a margin of error less than or equal to 0.03. What is the

sample size requirced ? -

A randoa sample of 1030 voters were intcrviewed and 635 of

them were found *o vref.r the first candidate. Is this

enough evidence that more than 60% of the voters prefer

the first candidate ? <ia%e your assumptions clearly.
(10+10) = [20]
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Note: There are 7 questions carrying 100 marks.

Marks allotted to each Question are men-
tioned in brackets.

1. A square matrix A = «eij» of order n is called Diagonal if
agy = 044 %,
Suppose that a matrix A of order.n with entries from
1%(= IR or T) has the property that AB = BA for all nxn
dipgonal matrices B with entries from K. Prove: Aisa
diagonal matrix.
¥hat can you say 1f AB = BA for all nxn matrices with
coefficients from K ?

(8+6) = [14]

2. A lineer transformation T on ~ vector space”l/” over KK into
itself is called Milpotent {f there exists k 3 2 such that -
is the null linerr trrusformation but T5~! is not 80.

Give en example of a nilrotent linear transfcrmation.

[10]

3.(1) A 1s a square matrix wita entries in IK. Prove that A> is
gymmetric if either A 1s symmetric or A is skew-symmetric.
Is the converse true ? Justify your answer.

(11) If A and B are symmetric nxn ceatrices, prove that AB is
symmetric 1ff A oand B commute i.¢., AB = BA.
[(4+6) +5] = [15]

4.(1) Let Ay, s By x i be two real motrices. Suppose the column
space of B {8 a subspace of the column space of A. Prove
that there exists a matrix cnxk such that B = AC.

(1) Let A = ] 0]. Compute A 128
Ly 4 (6+9) = [15]

5. 1ffe(ly (¢)' = nual o f, (€), the set of all nxn complex
matrices, such that f(,.B) = f(B—f—) for all A, Se_,l{ ),

show that £{a) = ¢ tr'xc\. (u) for some @& . (1]

p.t.0s



6. Let A be anon-singular nxn real matrix. Show that A+uv!

1s non-singular iff v!' £Yus - 1. Also show that

) =1 Y >E1uv'A-1
(A*UV') s A - —
1+v' A u

" Use this result to diccuss the invertibility cf the nxn
matrix

& B B.a B )
Aa,g = B O B i and compute Aa,a as A76
B B eceeess @

for some Y, & whenever A-aB exists.

(15+10) = [25]

7. Find the determinant of the following real matrix:

a b b...b
b a b... b
A- . . . 3
P b b...a

o)

ibcc;
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Note: Answer as many qQuestions as you can.
The maximum marks you can score is 100.

1.(a) Prove that every compact subset of a complete metric space

(v)

(a)
(v)
(c)
(d)

Y

13 complete.
A sequence {xn} in a.metric space X is convergent, and
1im X, = X. Show that

) {x}U{xn,n=1,2, }

is a compact subset of X.
(10+6) = [16]

Let £(x,y) = ., Gy, (x,y) # (0,0) and let £(0,0) = O.
x2 + y2

Show that

for each fixed x, f(x,y) is a continuous function of y,

for each fixed y, f(x,y) is a continuous function of x,

Is f(x,y) continuous at (0,0) ?

Do the partial derivatives exist at (0,0) ?

In case 51’ or g-} exists at (0,0), is it continuous there ?
X
[20]

! let‘r and s be differentiable functions of u, v, w which in
~tum are differentisble functions of x and y. Show that

Alr,s) _ 2lrys) wv)  9(rs) 2(vw) | 3(r,s) Alw,u)
9(x,y) 2 (u,v) d(xy) d(v,w) D(xy) 3 (w,u) d(xy)

[Hint. - Use properties or‘_'dete"x'minan.t.] ' ' (10]

N

Find the maximum value of log x + log _y~ +:3 log z on the
portion of the sphere x2 + ,2 + 22 = 5r2 where x > O,

Y >0, z>0.
contdeeess 2/-



Use the result to prove that for real positive numbers

'a,b [

5.(a)

(v

~

(v)

. 3 atb+c,5
M abce _5?7(——)
. 5 (15]

Find a regular parametric representation of the circular
helix C which is described by a point moving -around a circular

cylinder x? + y? = a? rising at a censtant speed b (b >0).

¥hat is the outer unit nonmaal vector T of C?

If £(x,y,2) = x> ¥ y2 + 22+ xyz is a scalar field on C,
4 o1

on

fields of class c? on an open set U of the plane, R i3 a

simply connected region in U bounded by a plecewise smooth

Jordan curve C, and v?' f denotes the Laplacian 91‘ f, then

shew that . . s

#(!‘ g-—-)ds = “R( fv,'g -g V"!‘)dxdy..

compute the normal derivative « If f and g are scalar

[20)

Use a suitable transformation to evaluate the double mtegral

g (x-y)? stn?(x+ y) dxdy
where R is the parallelogram with vertices

(n,0), (an,m), (x,20, (0,m.
[12]

Let S be the plane surfacc whose boundary is the triangle
with vertices (1,0,0), (0,1,0), (0,0,1), and ¥ be the
unit normal vector fiéld on S having non-neeative b-&mnponent.
If s xf+y3>+zf 1s a vc.ctor ﬁuld on S,~ evaluatu the
surface 1ntegra1 o

. - = IS F>.n> das. . v - [12)

Use Stoke's theorem to show that the line Intcgral
¢ (y=2)ax + (2-xX)dy + (x-y)az = >na(n+b)
whem C is the intersection of the cylinder x2 + y2 = a2 and
the plene ’7(\- + % =1, a0, b >0, Explrun how to traverse
C to arrive at the given snswer,

(151
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Notet Ansver any five (5) qu:stions, Maximum marks
are indicated in the margin,
1.(a) Explain thc idea of ' circular flow'" with refercnce to
" moniz c}rculacion“ . Distinguish between the qualitative and
quantitative
lconcept.s of the circular flow of money. Comment on the signifi-

cance of different forms of money in this context.

(b)_. State thc general idea of circular flow of income and expendi-
: ._.u_xre. How 15 it related to the circular flov of money? Bring out
the various concepts of transfer that arise in this context,
[ (4424234 (3+3+46) ]=(8+12)
20]

2. Considor the differcnce, '‘ harvest minus seed’, in a farm, Discuss
comprehensively the significance of different interpretations of the

term ‘' sed' in the social accounting of the farm. (Hint: the ' farm"
must be considered both as a unit of production and as a unit of
creation of incomes). (20)

3. Distinguish between the commodity form of production and the service
form of production. GCive at least three (3) examples of the service
form of productlon cach of which defines a ‘' sector" of production
and state clearly whether the ' sector!'' so defined falls within
what is generally considered the ' service sccter' . Discuss briefly
some alternative concepts of the " service ‘sector', (8+6+4) =[20]

4. Quesnary considered ' agriculture' as productive and ' trade’ as
unproductive (or ' sterile ), why ? Show how he arrived at the
ﬂ " boundary ' of production starting from either of these two
ends (i,e,, approaching the problem from * inside' and from * out-
side ™ ). What scheme of social accounting and'what general concep—
tion of the structure of socicty followed from this specifiecation
of the boundary of production? Mention some limitations of the

approach, (4+6+8+2) = [20]

5. Glve a systematic account of Adam Sunith's ideas on the social
organisation of production stating clearly his ideas on the struc-—
ture of soclicty as supporting or cmbedding the organisation of
production. Whit was the basic limitation of his approach? (15+45)=20

P.t.0.
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6. vihat is a * £irm” in macro economics? Give an analytical definition
of the firm's output with a statcment of altrzrnau_ve_ units of mea-
surement of the ' output . Give the corresponding definition of
social output clearly specifying the unit of measurement, Interpret
the difference betwecn the social output and the sum of the outputy
of all firms, When (under what conditions) will the sncial output
be equal to the suntotal of all incomes created in the firms? dring
out the specific relations of the " circular flow' in this case,
(243+3+4+444) = (20}
#hat is spccial abiut profit as a eategory of incomc? State some
reasons why the profit of a firm in a given period of time cannot
in genceral be cquented to the difference between its sale proceeds
and expenses (costs incurred) in the period. Discuss in this contey®
the concept of stationarity and show how the above equation
(profit = sale - proceeds - costs incurred) 1S obtained under
stationary conditions. Comment in this oontext on (a) altcrnative
definitions of * profit® and (b) the distinction betwcen *'' profl
made ' and “Profits taken out'', (2+S+7+3+3)=(23

~
.

8,(a) consider a Simple Keynesian Model without government where
investment is given exogennusly. What is mcant by stability of
equilibrium in this model? Derive and explain the stability

- condition in this model,
(b) How is the stability condition modified when the investment

function in (a) is replaced by
I-TI+4y,0<i <1 2
Explain your answer.

Do you think that the equilibrium in the model is stable when rJ

(c)
consumption and the investment functions are given by
= 100 + ,8Y
and I=70 +.3Y

1
Explain your answer. (10+545)=(2

9,.(a) Derive the Balanced Budget multiplicr in a Simple Keynesian
model for a closed economy where investment is given exoganous
and explain why it i{s unity.

(b) Compute the autonamous expenditure multiplier in a S.K,M with
goverpment where T = T + t.y, O < t <1 and Tr = R. Explain why
the multiplicr reduces to 1 when ¢ = 1,

Is this the same result as obtaincd in (a)? Explain your
answer. (10)+(8)+(2) = [20]
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PART-I

) " statistlical Mechanics
1. A simple harmonic one-dimensinnal oscillator has encrgy levels

given by €, = (n + %)ﬁw, whera . is the characteristie frequency

of the oscillator and 4= ﬂ with f as Planck's constant, The
quantum number n can take non-negative in"t.egral values (n=0,1,2,3,...\
The oscillator is in thermal contact with a reservoir at temperature
< (in units of cnergy) low cnough so that r/ﬂ.,(( 1,
(a) Find the ratio of the probability of the nseillator being in the
first excited state to the probibility of its being in the ground
i [8)
(b) Assuming only thc ground state and the first excited state are
appreciably occupied, find the mcan cnez‘gy..of the oscillator as
a function of temperature ¢. [12]

state,

2,(a) show that the dispersinn in numbers of pcrticles (ns) in Sth state

can be written as

) -

tan)® = (n, = T)* = 5 'lfaais_

: : u .
where p is the chemical potential, ' (12]

(b) Show that for a system of bosons in thermal and diffusive
equilibrium with a reservoir retative £luctuation in the number

of particles 1n)th state is

Uy
(an) L la]
ﬁs 1—75

3. (a) Show that for thermodynamic systcms undergoing transformation
at ‘constant t.émperature and pressure, the Gibbs free energy G
given by .

G & U=~¢oY+ pv tends to a minimum, All.symbols have

their usual meanings, [11]

(b) Derfve the expressions for . [9]

(1) 0 and Vv in terms of Gibbs free energy
(44) v and V in terms of enthalpy H (= U + p V)
(114) p and ¢ in terms of Helmholtz freo cnergy F (s U - To)

Pit.0O.
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PART-II
Quantum mechinics

i.(a) 1) Justify bricfly thue statement 'quantum mechanics is not

merely a probabilistic mcchanics in the usual (elassical
mcechanical) sense®, (3)
Although |‘f/|2 1s associated with mcasurement possibly the
state function'p (x , t) carries, the quantization concept
pred>minatcly, Analyze this intutively and in the light of

i1

~—

fundamental postulates of wave mecnanics.

(b) 1) +vhat nature of microparticle his becn realized from scme

observ:t,l./;n.ll facts and by non-rigorous argument in the tid
of old quantum theory? #that are the basic hypotheses which
incorporate that nature and uscd for deriving equatinn »f
motion of a microparticle.

1i) Arite non-relativistic equation of m>tion of a quantum pa
cle and consider the potential barrier problem and find ©
probability for tunnelu.hg into classically forbidden reg

2.a¥%ive the physical interpretation of the expcctation value and e.ﬁ
values o‘ an observable A in some arbitrary state \Pand also the
expmslon co-efficients associated with completeness propaerty.

b) Define the adjoint of any operator A and show that Ata Ls alw

c)

self adjoint where At is acdjoint of A and its expectaticn vall
is nonnegative., Also show that cigenvalues of a self-adjoint
operator arc real,

Sshow mathematically that simultancous measurement f p.osition
and momentum of a quantum particle can not be made precisely,

3.(a) pefinec a unitary operatnr and show that with the help of t-.h11

(b

~

the time evolution of a quantum system in Schrodinger picturt
leads to an alternative picture of Heisenberg. Hence derive
Hedsenberg equation of motion in quantum mechanics, Do you fi
any rescmblence with any classical equation of motion with it
What shmuld be the replacement such that the classical equat!
~f motion gwes to Heisenberg cquation of motion? Show that tl]‘
commutation relation between positisn and momentum can be dek
with this replacement. [1+6+24143]

Find out the cnergy spectrum of harmonic oscillator by using
Hed'senberg equation of mution and bssic commutation relatien
between position and momentum,
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GROUP A

1.(a) The uniqueness of Anthropology lics in: (5X2)
(i) Racial ¢lassification
(i1) Study of organic evolution
(i) Holistic approach
(iv) Study of social evolution

(b) Homeostasis essentially involves mainienance of a stable internal environment of an
organism: True / False

(c) Pithecanthropus is classified under :
(1) Homo erectus
(ii) Homo habilis
(iii) 1omo sapiens
(iv) 1tomo ncandertal

(d) Marriage in human society is a (an) :
(i) Canjugal unit
(i1) Association
(i) Institution
(iv) Domestic group

(e) Which of the following implies marriage of a woman with more than one man at the
same time :
(i) Polygyny
(it) Polyandry
(iii) Monogamy
(iv) Hypergamy
2. Define adaptation. How would you distinguish between adaptation and acclimatization? Is
the elevation of haemoglobin level of the sojourners' (1o high altitude) blood an example of
adaptation or acclimalization? (s
OR
Discuss the theory of demographic transition

3. Give an account of the life ways of Homo erectus or Neandertals. (10)

PT.o



4. Wiile short notes on any three of the following (3X5)
(4) Melanin pigmentation
(b) Lamarckism
(¢) Culture
(d) Hypoxia
(¢) Clan

GROUP B

. Point out the similantics and dilferences belween mitosis and meiosis 1?7 What is the
signiticance of meiosis 1 ? (5+5)

»

What is karyotype? State the number of chromosomes normally found in each group
A- G, in the diploid set of : (a) the human male ;(b) the human female ? What are the
basis by which the classification has been made? (2+6+2)

w

. In man brown eyus (13) are dominant over blue (b), and dark hair (D) over red hair (d).
What would be the outcome of marriages between persons of the following genotypes:
(a) BBDd X BbDd
(b) bbDd X BBDD
(c) BbDD X bbdd
State the law that the genotypes lollow. (2+2+2+4)

r s

. A haemophiliac boy was born. Neither of his parents nor his grand parents exhibited the
disorder, but his maternal grand uncle (yrand mother's brother) did. The boy’s elder sister
has two daughters, neither of whom sufler from haemophilia. She is worried , however,
about having another child. She asks you aboul it. How would you answer her?  (8+2)

S. Define Hardy-Weinberg principle. Assume a population sample of 1000, whose blood
group frequencies are A=210, B=340 and O= 450. If marriages occur at random, what
will be the Irequencies of persons with four blood groups? (4+6)

6. Write short notes on any hew of the fullowing; (5+5)

(a) Polygenic inheritance
(b) Linkage

(c) Down's syndrome
(d) Genetic drift
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ELEMENTARY ALGEBRAIC STRUCTURES

27.6.97 Maximum Markstloo Time: 3 Hours

Note: Answer all questions,

1, Prove the following:
(a) If H and K are normal subgroups of G and K{_ H then

(b)

-~

(e

2.(a)

(b)
(c)

3, (a)

(b)

(c)

(a)

(c/K;‘ﬂ W) &2 6/y [s]

The commutator subgroup G' of a group G is normal, G/G' is
abelian and {f H is a normal subgroup of G then G/H i3 abelian

2
1€£ G CH. (5+545)
If G is group with centre 2(G) and if G/2(G) is cyclic, then
G must be abelian. [10]

Define maximal ideals and prime ideals in a ring. Prove
than in a non-2ero coymutative ring with identity, an ideal
M-is maximal {ff R/, 1s a field. [2+4+4]

Determine the maximal ideals of the ring C[O,l]. [10]

Let R be a commutative ring with identity in which each ideal
is prime. Prove that R must be a field, {10]

Let p(x) be an irriducible polynomial in F[x], where F is
a field, and let u be a root of p(x) in an extension field
E of F. Show that

Flu) o F[x]/(p(x))

where F(u) is the subfield of E generated by F and u. What
is [F(u) : F]? Describe a basis for F(u) over F, {5+542]

pefine an algebraic extension of a field F. If E is an
extension field of F with [E:F]<w, is £ an algebraic exten-
sion? Give reasons for your answer, [2+5+5]

Let E be the splitting field of a polynomial of degree n
over a field F. Show that [E:F]g_n’_ [e]

Let £(x) be a polynomial of degree n over a field F of
characteristic p # 0. Suppose that f£'(x)=0, Show that p|n
and that £(x) has at most Yo distinct roots. [10]
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