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Date: 24.11.1655 Waximun Marks; 100 Time: M hours

vota: Attewpt Question Mo.1 and any FIVE
: Iron ine rest.

1. F11 up *he blanks (any 10). Only write cre of the feur
chelces for eash blank. (2x10) = [20)

(a) The sieleton mount ln the ISI gfeology museun is of a
dlr ¢s2ur whosa bones have been obizined frem the conti~
nental rocks of _ (Palacozciz/Triasaic/Jurassic/
Cenozoic) age.

(b) A horizontal s2quence of rock layers lies over a tilted
sequence of rock leyers with a/en ( eonformable/
Paracenfornatle/unconformable/di sconformable) contact.

(2) The top and bottom surfaces of a scdimentary rock loyer
ere dotermined from the (colour/cross-bedding/
dip/cetxnorphisa) of 1t.

(d) Iritial addition of frec exygen in the primeval atmosphere
was by means of a process that was asscciated with
(volcanic aotivity/watcr vapour/vhotochemical di ssociation/
photosynthesis)s

(e) A palocontologist analyzcs fossils to trace the
(morphology/strati eraphy/evolution/s cportance) of the
organisn(s).

(f) The Principle of Lateral Continuity of rock layers is
duc to - (cuvier/ srith/ Stens/Hutton).

(g) The froshwater in the continents and the continental fce
together make up sround (20%., 10%., 5%, 2°4)
of the cntire water-budget of the hydrosphere.

(h) The chance for the presence of fosalls in tae igncdus
rocks is (very rare/quite commcn/nil/ncnc o
these).

(1) shal» ts a __ (metonerphic rock/sedizent~ry yock/
Lancous rock/fosstl).

contdessss 2/~
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(3) The term texture involves (rratn size/structursl/
crocs-bedding/viszosity) study in a rock.

(k) A pincral cssewblage which defines o pardcular P-T
envirorzunt 1s called . (index/facies/retro-
gressicn/progression).

(1) The ovirall density of tae earth is _
5.5/6.0)g/ce.

__ (&.5/5.0/

———

(m) Water may be considered tc be a (rocl/mincral/

organic substance/crystal).

.
.

¥Write whnt you know about the Principle of Uriformitarionism
and the Principle of Supcrposition. Who are said tc be the
prepounders of the two principles ?

How {s the succeseion of rock units determincd in course of
the g@2ological ficld work ? What would *the presence of an

unconformity in the succession imply ?
(6+1+6+3) = [16]

Define erosion and woathering,. and indicate their role in the
production of scdimentary rock. Describe the different
weathering processes. What is the role of weathering in the
fernation of different physiographic (geomcrpholcgical) feature

on the surface of the earth.
(4+8t4) = [16]

¥hat is the difference betwecn n body and a trace fossil ?
Describe the various ways by which the altured herd parts
of an organisn may be preserved as fossils.

Give one good example of the use of fossil as an economi¢ tool.
(u+1042) = [16]

Wrat is rmeant LWy Archacan in the Geological Time Scale.
How dovs {t differ from Proterozoic ?

Define Precembrians, and explein why it is so called. Waat
is the process involved in the 146 method of nge~dating ?
How far this method is useful for the dating of rucks, sy,
of 10 million years old ?

(2+2+544+2) = [16]
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9.

that 18 a sedimentary rock and what are its characteristics ?
What do ycu understand by the terms 'bed’, ‘bedding', and
larmination ? In what ways mudsracks and greded bedding are
use ful ?

(2eh4Ce2) = [16]

Describe the major factors and taelr effects in metamorphiom.
What s the difference between a cchistose structure end 2
folfation ? liame one typical mctanorphic rock cnd describe

1ts nineralogical composition.
(eebes) = [1€]

In 'plate tectonics', what {s meant by ‘plate® and ‘tectonics'?
Describe in short the usefulness of the platc tuctonics to the
earth scicntdsts.
(6+16) = [16]
OR

"In understanding the evoluticn of hydrosphere, salinity is
taken as a factor'. Elucidate.

¥hat is the logic given when geoscientists say that a consi-
derable portion of all the water in the present day oceons

has appeered since late M 2sozoic ?
(8+8) = [16]

¥rite shert notes on (any four): (4xb) = [16]
(a) Absolute Geochronology.

(b) Clastic sedirentary rock.

(c) Folding and Faulting.

(d) Crystalline sbstance.

(e) Magma and Lava.

(£) Role of volcanic activity in the evclution of atmosplere.
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SEMESTRAL-1 EXAMINATION
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Note: Q.1 and Q.2 are compubary. Attempt any three lrom the rest.
1
llj X 12 = 14}

1. (Unly vile anawer is coerect. lJ-‘:uLlfy.)

A. Ouc of the fullowing is nul a part of RNA
(a) guanine (b) adenine (c) cytosine (d) thywine

B. A molecute comprising of base, sugar and phosphate is a
(4) uncleatide (b) nucleuside <) listone (d) none of the above

C. Genn cells are produced fromn somatic cells by a process known as
(4) mitosis (b) mcivsis (¢) vogenesis (d) cibryogenesis

. A cellular differentiation is

(a) regeneration” (b) nucoutrolled cell proliferation (¢) successive mitotic division leading finally to

watured specific cell (d) none of the above

E. ‘Ihe period of cell cycle devoted to DNA-synthesis is
(a) M-phase (b) $-phase (c) iuterpbase (d) cytokinesis

I.‘The inethod of DNA-replication is
(a) semiconservative (b) conservative (¢) random (d) none of the above
G. Human budy cells nsually have 46 chromosomes. During the anaphase stage of mitosis, a cell will

have
(a) 92 chromosoinrs (b) 46 chromosnmes (c) 23 chromosoines (d) noue of the shave

B Calclicin wrreat Lhe oell cydde mastly ab
(a) prophiase (b) metaphase (c) interphase () telophase
1. i cleetron transport sysiein elections are Leanslerred from NADIT to 0, through a scries of electron
carriery, all of which are prosthetic groups of proleins except the
(4) flavins (b) iron-sulfur complexes (c) quinones (d) heies
J. ADP-phiosphorylation requires energy. What happens to most of the energy 71s it
() lost as hicat to the sumroundings »
(1) converted into electrical eneryy
(¢) converted iuto clectrumagnetic enerey
(d) stored as chetuical-bond encrgy
K. Electruns donot usually flow Lirough the clectron transport chain to 0 unless
(2) the pH i3 maintained st 7.5

(b) Letnperalure set Lo 320



(<) ADP is sunultenconsely phosphorylsted to AT

(4) NAD) is completely exhiansted

L. What do picotinic acid, ascorbic acid and fulic acid have s cotumon 7 They are

(s) fat soluble vitaminy (b) lpid antioxidant (c) Wil I-vitanins (d) water soluble vitamins

civen iu calunn 11
Colump_{
A. Night blinduess
B. lhckels
C. Mus: ular dystrophy
D. Beriben

Column 1|
(i) Vitamin D

(i) Ascorbic acid

(1ii) Vitamin A

(iv) ‘Thiamin

C () xs =12y

Colinnas 1is the deficiency ayniptoms of certain vitamins. Match them with the respective vitamins

1. Megaloblastic anemia (v) Niuin
(vi) Polic acid
(vii) o-Tucoplierol

(viii) Vitamin K

F. Scurvy
(. Pellagra
1. Sweet clover discase
4. [1WFT18)
(«) Whal are Lhe differences hetween the plant cells and animal cells?
(L) “Plant cells can withstand wider Nucluations of ovmutic pressure than the animal cells” - justify

(<) Give a bricl acconnt vn various types of animal tissues and their function.

4.
15191247
(«) Ml reaction is considered as a ‘land ark”’ in photusyntbesis. Why 7
(L) Nuw photosystem 1 is conpled ta photosystem I ia photosyuthesis 7
(¢) What do phutesynthiesis and oxidative phosphorylation have in corarnon ?
(1) Give the carbiun-cycle in dark reaction. o -
3 ) b 1101 8]

() What are the acceptable distinguishing features of a living object ?

(L) Design an experiment which can simulate the stages of chemical evolution of prituitive earth.
(1) Viive a briel acconnt of the primitive {urois of life whicli tmay have been the precursors of present

day microbes. N

6. Bra13 33

() What iy a coenzyme? How does it dilfer from a colactor? Give examples of two cocuzymes which
are derived from vitamins. Also, name the conesponding vitamios.

(1) What are apoenzyme and holocnzyme ?

(c) What is an active site of an enzyme?

(1) What are the major clusses of enzyines under the enzyme vomenclatuse?

(r) ‘I"'nzyrave can bie inhibited by sperific molecules® - justify

(1) Kinetically

iify two Lypes of inhibi
7. Write shurt notes oo [l‘)-fl{"’]
(4) Meinsis 1 and Meiosis [T

(1)) Plait Lissues (i) responsible fur new growth (i) resemples in function the skin of animals.
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GROUP A

All questions are comnpulsory-

1.{a) In a coin tossing experiment, examinc the possibility
of generating an event A for which P(A) = 3.2 pq where
p = P(head) ,q=P(tail) and L = {_o<p<1, PHq = 1},

{b) what is the minimum number of tosses required for unbiased
estimation of pq 7 Of 3.2 pq ? Show that with 4 tosses, an
unbiased estimator of 3,2 pq may exceed unity ! Comment on

the result, [10+(1+1+5+3)=20]

2.(a) Discuss the nature of statistical inference problems in a
: parametric set-up with suitable examples,

(b) Explain the. following terms in this context t
estimator, error, bilas, mean absolute error, mean squared -
error, confidence interval,level of significance and power.

[9+11 = 20]

3. Suppose X‘V N(mi,ai), 1<1<2k and xis are independent,

Derive, indicating suitable transformations, sampling distri-
butions of the following statistics when

Mg =My + é and c§1_1+ dgi = az, 1<i<k, & being nonzero 3
K
(a) 1, = iElcxu_1 =% )/ ko
S - %, 12/
LR S T

(e) Ty, =T/ /72 - k'r’_z.

[54545 = 15]

p.t.o.
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GPOUP B
Ateempt any th_g*_c: questisns
4. On the basis of a randsm swmple of giza n from 2
normal populstion with unknown mean m and unknawn variance 52
obtiin cxplicit expressions for ff and c/;, the mle's of m amd «
rcopectively,
Derive the sampling distributisn of %® ana tndicate its use
in determining 100(1-a)/ bsth-sided confldence intervael for -

((243)4(743) = 15 ]

2

S. In the sct=up of Guastinn #4k3{(Group A), using
{094 = %), 184 2 k}vnlues,
(1) dctermine mle'’s of 6 und 02, assuming both unknown}

(11) determinc 100(1-a)/- both-sided cunfidence interval for 6,
E:xam.inc if it is poesible to determine confld‘.nce interval fo:
8 and u simultineously,
) [(2+3)+(5)+5 = 15]
6.(3) state and prove Neyman-Pearssn Lemma,
Explain sne use &f the lemma with refercnce to a suitable
inference problem, .
(b) It is required to test Hy tm=m, vs, H 3 m<m, where-
m refers to the mein of a normal populatinn with known g.
Define the uniformly most powerful test for this problc
and derive its form explicitly. work nut the expression for
its power function, .

. [ (24+3+2)+(1+34+143) =15]
7.(a) A coin tossed 10 times produced 3 hecads while another toss.
7 timcs also producéd the same resule,

Test 4f the two coins pussess the same chance of showing a
h2ad,

Three pages choscn at random from Hedayat — Sinha Book are
found to contain altogether 7 misprints. On the other hand,

two pages chousen at randsm  from Cochran's Book are f£hund t
contyin altuqetlﬂer Y misprints,

Test 4f Cochran's-Bouok may be elaimed to be relatively more

free of misprints, writc[7+8 15]

fur both the problems, you are required to/zdown clearly
the theory and the working procedury before doing the calew
lations .:nd drawing the conclusions,

(b

~
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Note: 1. This paper s set for €5 marks.
2. Maximwa you can score is CO.

1 x=yl

1.(a) Consider tie function £(x,y) = exp(- 3 5).
X" - 2xy + y©

Waat

18 its domain of definition in K ?

Cun you define f on Rz co that {t is a continuous function ?

Justify your answer.

Calculate tne derivative of £(x,y) = 2x° - y2 at the point

(1,2) in the direction of the Une Joining (1,2) to (4,0).
(5+5) = [10]

(b

~

X . -
2.(a) F is a 2 function on R to R} Show that Div(Curl F) & 0.

(b) Consider the curve x(t) in R® défined by
% (t) = P Cost, *y()= ? Sint, x5(t) = kt; 0¢cte2n
Find the tangent, nomral and binormal vectors at each point.
Here » > 0, X > O are constants.

(5+5) = [10]
3. f: R2 — 2 is defined as
£(x,y) = (¥ Cosy, X siny)
(a) ¥hat is the exact range of £ 7

What are the images under f of the lines parallel to the
coordinate axes ?

~

(b

(¢) show that f' is nonsingular at all points.
(d) Show that £ is not onc to one on RZ.

(e) Given a point (x,, ¥o)s prescribe a neighbour hood of (X, v,)

where f is fme to onc. }
(2x5) = [15)

4, Calculate volume of the solid btounded by
y=x2, x=y2, z =0, z=12+y-x2.
[10]

p.tio.



5.(a) Find a Forntial function if any, for the veotor field

xzio yl'j¢ :Gk on R".

(b) Crlculate the work donc by the force ficld
f(x,y,2) = ys + 23+ yzk ir moving a particle aleng the

curve

a(t) = Costt + Sintje ek  Octem.

(5+10) = {15]
6. £(x,y) 1s a real valued continuous function on [0,1]::[0,1].

Show that <P (y) = 61t(x,y) dx is a continuous function

on [0,1]. (51
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4.

6.

Note: The peper carries 75 marks. You may attecpt
avy part of any question. Your maximum score
will be (5.

\

A consurer's uklity function is of the form U(x, Xp4 Xa) =
£1(x) + fz(xz) . !",((x',(), vhere f£i'> 0 and f{" <0 for

{ =1, 2, 3. (a) How many of the three goods can be inferior?
(b) When p; rises, what are the possible kinds of behaviour

for Xq ? (5+5) = [101

Clearly distinguish between
Compensated and uncompensated demand curves,

Cardinal utility and ordinal utility.
(2.5x2) = (5]

Erploy the weak axion of cost minimization to demonstrate non-
negativity of the slope of a factor demand function.

(71
A firm uses labour L, and capital K, *o produce a single
good x. Capital i{s fixed, but labour is variable. The
fim's production function is x = - 217 + 1812 + 1620L.
If the fim is currcntly producing so as to maximize the
average product of ladbour, by what proportion would it have
to increace exmployment to maximize total product ? [10)

Conzider a two-commodity consumer. Show that of two taxes,
one a lump-sum tax on general purchasing power and the other
a tax on a specific commodity - ccllecting the cqual tax
revenue, the lumpesum tax decrcascs the consumer's utility

least. Give the intuitive reasoning benind this result.
(8]

In the short-run the demand for cigarcttes is totally
inclastic. In the long run suppose that it is perfectly
elastic. What s the impact of a cigarette tax on the price
that consumers pay in the short-nun and in the long-run ?
(5]
p.t.o.
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Date: 27.12.95 Maxiciun Marks:100 Tie: 3 Hours
Note: Answes 3l questions.
1. (s) Let X, X, be iid. exponential (1) random variables. Let U=X,,V=X;+X, Find the '
conditional distribution of U given V = ¢
(b) Let X and Y be random variables, where we assune that ¥ has a finite variance. Show that

Y - £(Y | X) is uncorveklated with every 2 = f(X) which has a fnite variance. (10410=20)
2. (a) Let X,Y be a independent standard normal random variables. Find the joint density of (U,V)

where
=1
U=x
2
=Y
=%

(b) Let (X}, X,) bave the multivariate normal density with parsmeter 4 =0 and £ = (a.-)). Show
that there exist independent standard pormal random variables Yy,.¥,, such that every X; is a linear
combination of ¥,y [t0+10=20)
3. (a) Let ¢ be a characteristic function. Show that ; H)+ % ${2t) is a characteristic function.

(b) Let X, Xy be indepeadent random variables each having Cauchy distribution with the
parameter equal to 1. Show Lhat ﬂl;“’—x" has the same Cauchy distribution. {10+10=20
4. (a) Let X be a random variable such that E(| X|) < co . Prove that ¢(t) is differentiable at any
1R

(b) Let ¢ be the characteristic function of Lhe standard normal random variable. Prove that
)= —14(t) R (1248=20)
8. () Let Xpn = 1,2, be hi.d with £(X,) = p and Var (X;) = 6. Show that

Xi+-+X
L2784 in probability.
(b) Let X, be the random variable : P(X,, = ) =,l| and PX,=0)=1- ,l‘,n =1,2,- If the X.'.l

Xy +-+ X
are independent, prove that —1—"—" -0 [10410=20)
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Attempt all questions,

1.,(a) In a coin tossing experiment, genorato an avent A
fer which P(A) = 3.5pq vhero p=P(hcad),q-=P(tail),0<p<1.
(5) Show that the usual unblased ostimator of pg may excecd
0,25 if a coin is tossed n times, n>2, Comment-on tho
result, N . . [10+8+2=20]
2, Ucfino the non=central hi-squoro statistic with ndf. what
do you mcan by tho non-centrality parameter ?
~Jerive the szmpling distribution of tho abovo statistic.
" [4+2+414=20]
3.(a) ¥hat is a likelihood function ? what is tho principle of
moximum 1ikolihood cstimation ? '
(b) Find tho mlo of the rclovant parameter in the following

cases ¢
(1) x~u(o,90), 0= io<o (xl,xz,..,x ) = Random sample
—(x=o
(11) f(xlO) (x ), x>0, 0 = iO(O}y (xl..xn) = random
samplc.

[2+3+545 = 15]
4.(a) Obtain 10C(1-«)7. lower sid.d confidecnce intcrval for the
standard deviation of a normal population with unknown mean,
bascd on o random -samplo of siza-n(d>l). . : '
(b) In the above sot-up with known moan, find uniformly most
powerful test for Hy 2 0= %, agqinst.Hl: ola_.
. ' [1L+10 = 23]
5. A braogdcer claims that his vuriety of cotton cont‘ins, at the
' most, 40 per cent lint in soud. cotten. Fourt 2on sanplcs of
103 ¢gms cach were. takcn, and aftcr clcanlnq, "the follcewing
Guantity of lint wrs found 1n ¢ach sample. |



S Contd,,..s

Samnla Mo 1 2 3 A S

4 7.5 9 10 1152 13 .

Quantizy cf 37 33 33 37 a8 39 37
lint in o .
100 o same 36 37 38 a1’ 36 s a7
ples .
Sxcalnd Lf the brooder's cleim is justified, [N
' [15)

6. Tho yiald of two strains cf crop was fsund to bo 2s glvin

bolow @ . N .

Strain 1 15,4 20.5% 15.9 38.3 .6,7 37.C 26,4 35.%

Strain 2 ¢ 33.3 1,7 6.5 24.0, 42,5 22.9

wctermine, under suitablo assumptiions to be clcarly stat:

by you, 957, confidince interval for tho dif ferenco in mov
yialds of the twd strains,

(10]



IMDIAN STATIZTICAL INSTITUTE
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Statistical Mcthods IV
Suonestral=I1 Examination

Date t 22,4,1996  Maxinum Marks : 100  Timo t 3% Hrs,

~nswor any six questions,
All questlons carry cquel marks,

1.(2) Explain tho conccpt of an array distributicn with
a concreto vxample ‘and thereby oxplain the mecaning of
"rogression*,

(b) Undor suitable assumptions (to bo cloarly statcd by you);
suggest tosts for
(1) no regression, (41) lincar regression,
nontioning about tho distributicns of the tost statistics
undor tho null hypotheses,

2, Consider polynomial rogressizn of Y on a non-stochastic
rogressor Xe
(2) For a pth cegree polynomial rogression cquation, obtain
tho leoast squarcs ostimates of thoe parametcers and an
expression for tho minimum crror sum cf squares, to be
denotcd by Sp.

(b) Show that Sﬁ is a docrcasing function of p in genoral.

3. (a) In a largo family gathering it was obscrved that the
sons of tall fathers, theouch tall, were generally
shorter than thoir respective fathers whilo thoseo of
short fatﬁars, though short, wcro gencrally taller than
thoir respective fathers,
Using the principle of linear regression, or otherwise,
provido a satisfactory cxplanation for thc abova phenomcna.

pPeteO.



3,.(b) Tho objoetive 4s to recommen! tho fixod sitting
heizht of cholrs to bo uscd in a computor rocm for all
the studonts of tho Instituto. A survey revealed the
following informatlion rajerding tho hoight distribution of
studcnt uscers ¢ .
Me:zn Heolght 153,3 am

Aocal Height 157.5 em
Madian Height 158,0 cm
s.ce 4.5 en

As a thurbrulo, the sitting helght s about 70% of tho
actual hcight,

1f tha measuro of discomfort of a student (vhilo using
tho chalr) 1s tho differcence (in ebsoluto terms) between
his/her sitting height and that of the chair and if tho
purposo 1s to minimizo tho averago discomfort, vhat would
be your rcecmmendation ? Give roascns for your inswers

4.(a) Consicer multiple lincar rogression of Y on k n:‘,n-stochasticl
roCressors Xl.x2,...,xy.

(1) Dofine multiple corralation cocfficient RY 12 Kk
cf Ycr xl,...,xk.

(11) Show that n$ 12...k is the maximum possiblo correla-

tion between Y and its linoar proadictor,
(b) If (X,Y) ~ BN(0,0,1,1,0), ccmputo tho valuc of
Prob, (Y(X<2Y) as a function of P and hence that of
Prob, (0<Y<4<2Y) as well.

5.(a) Obtain the joint cistribution of the rtl} and sth order
statistics in a rondom sample of sizo n from a continuous
pcpulation with donsity function f,

(b) Obtain an approximato oxpressicn for the varlance of the

e order statistic in the sct-up cof (a) cboves

(¢) In nomal samples, show that tho samplo madian is anpro-
ximately 64) ef ficient comparcd to the sample moane

Contd,uses
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’
6, Lot X = (xl....,x“) follew a p=variato ncrmal (istri-
r
bution with a null mcean voctor an< a dispersicn matrix

/1 o ¥ ... ot
b= /e 1 o eee @P2
o2 & 1 vee 073

ol 72 =3

whero p23 and [6]<1. What will bo the correlation coofficicnt
betwcon x1 and X2 in thoir conditional distribution given
xa....,xp ? Simplify your answer as far as practicabla,

7.(a) Let X;pe000X bo jointly distributed randem variablos such
that marginally cach of Xl,...,X is univariate normal.
Then §s the joint distribution of xl,....xp necessarily
multivariate normal ? Justify your answer and ¢ive an
cxample, if neccessary.

(b) Show that if 5~Np (u,Z), vhere £ is positive 2:finite,thon

I -
(ﬁ-g) T l(% - E) forlows tho Mil-squere distribution with p
degroes of froedom.

8. On the basis of a random sample from & multivariato normal
population with unkncwn mcan vector g’and unknown positive
definite disparsion matrix I, derive the maximum likelihood

estimators of y and E.
~ ~

9. Undex random sampling from a multivariate normal population
with a positivo definite disporsion matrix, show that

ﬂglld.l.l_! I’_N:'_'.). —

e 2z
VIT12,34,..p .

follcws the t—¢istribution with N-p degrees of freedom,
provided £y, 4, p "= O (the notation is as usual). Bricfly

incicate a uso of this result in statistical inference.



INDIAN STATISTICAL INSTITUTE
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ALGEBRAIC STRUCTURES
SEMESTRAL=IXI EXAMINATION
patet24,4,96 Maxdmum Marks160 Time: 3 Hours
tlotet The paper carries 72 marks, The maximum
you can scuic is 60,
1.(a) Lat 0,’C,n be clements of the permutation group 8, such that

= non~l, show that for every m, number of m-cycles of
= nutber of m cycles of 4. {8)

(b) 1f for o,7C in S,¢ @7'=’ta and (Kjseeoky) is a cycls of =%,

show that (ok,... Ok} is also a cycle of T. (7]
2,(a) Let H be a subgroup of a group G, Show that

N(H) -5_ gt g}iq_lgn}is a subgroup of G, (s)
-
(b) A subgroup of thi form gHE ™ is called a cor jugate of H,
Suppose G is finite, show that the no. of distinct conjugates
of H = order of G/x(y)e (10}
3, Let R be a commutative riny, Let N =‘;LxeRx x"20 for some positive
integer n‘s.
(a) show that N is an ideal in R. [8)
() 1¢ [y] er/y and [y] § [0], show tnac [y]‘ % [0] for any
positive integer n. [«
4. Lat p,q be orime, Show that there 8 sh Irtédicible polynomial
of degree § over the field Ipe [15]

S. Let K be the splitting field of x3-1 over the fleld of rationals.
shew that x3+9x2+3x+3 13 irreducible over K [15]
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Nota: Answer any four questions.

1.(3) #hat is 3 chain buce index number? What ire cne advaitaiges

(b)

(c

~

(a)
(e)

2.(a

(b

)

of the chain base indez number over the corresponding fixed
base index numuer?

Describe the test that an index number formula muect satisfy
in brder that tnec chain bace index number is cjual to the
corresponding fixed bisz index numboer,

Wmat are 'Time reversal test' and ‘Factor reversil test'?
Exaninz the Laspeyres' and Paasche's indices in the light
of these tests,

Name some important index numbers used in India,

Inc following data show the price indices for industrial
workers in an Indian city in March 1972.(Basec: 1960=100).

Item croup L Index Aeicht
Food 221.6 44.65
clothing 164.8 5.47
Fuel and light 202.,9 4.26
House rent 187.4 9.16
Miscellancous 164.5 36.46

X's basic pay was Rs5.460/- ia March, 1972, According to an
agreem:nt with the workers in 1969, cost of living index (CLI)
upto 100 was merged with basic pay, and for every 4-point rise
in CLI there would be a risa of 3), of basic pay as Dearness
Allowance (DA). How much was the DA of X, an industrial worker?
[5+3+84+3+46=25]

Consider the polynomial trend cquation

Yt=:|+buct.2.
Using Gram-Schmidt orthogon:lisation procedure write down
(1) the orthogonal polynorial and
(14) the ectimators of its coefficients.

Descripe the ratio-to-moving average mrthod of determining
constant seasonal indices from a series of quarterly figures.
You miy assune that the time serics follows the multiplicative
model. Justify the different steps briefly. How would you
modify the procedure for cetermining chinging seascnal patterns?
[13+12=25]

cmtd. (.42,



3. (a)
(b)

(c)

(d

)

-2 ~

Dsfina Lorenz curvo (LC) and discuss its propertics,
pefinu Lorenz Ratio (LR) and show that LR i8 equivalent to
tho ¢ini cnerficient. .

obtain the LC and LR ior Lognormal distribution.

shit are the d:ss.lnb'.c propurtics thaot a measura of dncome
inequality nust satdsfy?  [6+6+746 = 25]

4, Jrite short rotes (n any tw) 7f the fallowing.
(a) The Indian Officiil statisrical systemg
(b) Problems in estimiting dunind function from time gerles dat.
(c) The Pareto distribution, {z

Ss. Cunsider a prodactisn function with two inputs K ard L.
(3) Pefine tha ‘Marginal Ratu of Technical Substituticn® (MRTS)

(b

(c

(d

-~

-~

-

butween K and L, show that in equilibirum tho MRTS is equal
to the slopa uf the isoquant and also equal to the ratio cf
input prices.

Define the elasticity of substitution for a production funct
Draw the isoquiants corresponding te the cases where the elari
ticity of substitution bitween inputs is (1) zero and

(11) infiniey,

Darive the elasticity of substituticn for the CES productior.
function,

Obtair the constant returns t» scale Cobo~-Duouglas praduction
function as a special case of tie CES production funcetion,
[7+6+%248=25])
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nttempt any FIVE quostions,

Describo varisus systams of consus-taking incicating
their merits and demerits, Wilch systaﬁ was adopted in the
1991 Indian consus ? [8+2=10]

[
.

2. Dascribo a mothod to ustinato tho total nunber of births in
a country during a ycer under tho dual recarding syston.
H>w dan you indicato this systum ?

. [8y2=1C]
3. For a lojistic population mulel ¢
~Ut,-1 .
P(t) = (MDD 0 7], t 20}
show that the srowth rato : r(t) satisfles
r(t) = U[1~-An(t)]).. [19)

4, Describie various methaods of estimating infant mortality rato.
How does infant mortality rato differ frem infant death rato ?

[e+4=1C] R
5. Show that fced-Merrol mod=l is a particular casc <f Gravilla's
model.
(13]

6., Find out a mathomatical relationship botween crude birth
rato and total foertility rato.
[10]
7. Lascrive measuros of fortility bascd on consus cata
and comment on their merits and demerits,
(1]
8, Descriho various columns of a nct nuptiality tehle, Also give
tho formula for not puptiality,

(1]
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fnswer any Five qu2stirns but not mcre thenwos frem eech group

. Giour =4
1« ¥hat arc ‘sccial factat!? Illustrate by using cne cf
Durkheints studlies.
) 5 + 15=2C
2« Deseride tieber's concept of Lagitimatﬂ authcrity.
2C

3, Can you discuss Marx, Weber emdl Durkhedm in a cemparative
manner? What do we learn frem theo ?
10 + 1C=2¢C
GRCUP -B
4. ¥hat 1s o social network ? Illustrate ycur enswer with the help
of a diegrem. DescriLe how con you ldentify a social notwork in
a nulti~ chste villape. '
5+ 5 +1C=2C
5. In order to study whether the use of chemical fertiliser nas
chengedl ameng the farmers of a village, state how will ysu draw a
sample of your responients, preparc a Ust of itoms of information
anl collect your Adata.
S +1C + 5220
6. Vhat arv the differences betwaen quantitative and qualitative
data ? State cne method of collection of deta of cach type.
Illustrate their uses.
. 1¢ + 5 + 5220
GRCUP ~C
7. Define kinshipe What arc its types ? Explein the significance cf
kinship terms. 5 + 5 + 1€=2C

8. Wnat aro excgamy ond endogemy ?  How o ycu acccunt fer these
prastices ? Give ysur answer with exemples. ’
: 5 + 1C + 5=2¢C
9. Bricfly explain the process of developement of Sahajiya
philosophy in the rellp fous traditicn of Rergal.

2C
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1. a) Consirer a simple keymeszisn medel with nutcnomous
inyestment And eXparts.  Suppese all investeant gacds are {mperted
frem nbread nnd cissunc that ther? arme ne cthor imporis. Calculate
the equilibriun. cutjut.

b) In a sirple Juynesian medel with autcneacus investment and
no foreign trade, suppese there arc tws classea ¢f consumers with
marginai propcnsitivs €0 consume b1 ,?.':z vhe e b1 >b2. Jalsulaty the
effect on incux if there is a transfer from the second freup of
censurers to the first.

¢) In a simple lvynesian model with autinomous invesinent and no
foreign trade, vint would happen to total savings 4X thsre is 2 riac
in the saving ratio ?
(5 +5+5)
2+ Given the sxistonce of capital flows, what mix of monetary ané
fiscal policy should te pursucd te offset the following disturbrises
undor fixed exchange rates.
a) A risc in exports ;
b) A f2ll in the foreiga rate of intrrast ;
c) A declinc in autcrnomcus spending . °
(5 +5 +5)
%e Censider an aggregate demand-supply framework. Discuss the
short run and long run effects of a risc in the productivity of
labour on incore and the price level.
(Hint : Assume that thc production function takes the form Y=ai

and c.nsider a rise in a)
(15)

petece
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4. Dféous: a Solow growth model with pcpulation growth and

without technical progriess. Derive the golden rule condition.

Show hew por caopita income can grow over ting once tecimical

progress 18 introeduced.
(15)

5. Ccnsider sn underdeveloped cconcnmy where the industrial sector

is demand censtrained and the agricultural sector i1s supply

constroined. Discuss the erfects of the fcllowing chirnges on

industrial cmployrent and the price of focd 3
Aa) A4 rise in autcnomous expenditure.
b) A foll in industrial prices dve to a roduction of mark-up.
¢) 4 land refcrm redistrituting land from large to small

farmers.
(5+5+5)
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1. Enumerate briefly the majsr changes that teck place in
anaterical charncteristics of man fue to assumption of crcet pesturc.
(16)

2. ‘hat are the m-jor stresses on nonoat high altitutle 2 Vhat core
thelr mador effects on hunan bleclegical traits.
'

(16)
3. fefine hunen biclegy. In'ieate the relatirnship between Huaan
Bizlory anl Fhycsical inthrepelegy. (16)
L. Discuss bricily the theory of dcacrraphic tronsiticn.

(16)

Gacr_- B
1. Duscribe the siructure and functicn ¢f on eninal cell,
2. Diseribe linlel's lows of inhord{twice with suitable exnmple,.
3. Givie an account of nermal l.c. Chronoscmes with spueinal reference
to thedir number, structure an! classificaticne

4o drite short notes cn wmy twe of the fallewing
a) Expressivity anst peneirance.
B} Mentelian papulaticn.
¢) Harly=Yeinere principle,
d) Albirism.
(8 + 8=16)
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