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IMDIAN STATISTICAL INSTITUTE
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Economics II
Somestral-II Examination

Datc ¢ 8.5,199) Maxinum Marks : 100 Time: 3 Hours,
Notc ¢ Answer ;Y four qu estions, darks allotted

1,

2,

1o cach quustion are shown in brackots,

(a) In a simplo Koynesiae modcl vhare investment is -
autonomously givon and consumption is propor-
tional to income, derive the brlanced budget multi-
plier and interpset the rosult in terms i tha
multiplior procass,

(b) Instead of assuming a unifo-m savinq zatio for the

* wconomy as a wholo, assumo that thoro arv two classcs

of income carnarc, wunrbora end weplbuliete, widh aavdiy
_Taticee sw and S. respectivaly whore sw< 8o Supposa
thioro 1s an incrcase in govermment expenditure financed
by additional taxocs, but tho additional taxus are
imposad only on tha capltalists. What wauld bo tha .-
value of the multiplior ? .Explain your Tasult intui-
tively. '
(For simplicity, you may assume that vorkers are not
taxced at all amd taxos, on profits ara lumpsum),

(12+13)
Suppose’an cconomy imports oil fron abroad. Analyse tho

effoct of an increca:za in the world prico of oil on

. oqtput and amploymcnt of tha domestic cconomy undor fixed

3.

and floxible ¢xchange rates and capital mobillty.
(25Y

.Consider a macrogconomic model of aggregato demand and
.éggrogate supply vherg tho imoney wage rate adjusts
according to:the lag betwcon -the actual“lovol.of
cmployment and the full cmployment leve ol, ‘Assuming that
priccs aro dateimined by a marb-up over co;ts, analyse
thoe cffects of

(2) an increaso in the prico of ‘an.imported'input}

(b) an incrcase in tho rato of mark-up, .
' ) (13412)

P.t;b. .



4.

2- -

2) Following Domat; defiva tho rat> of growth of invas

© mont vhich guarant'-ds’fqll capacity utilization, If
the actual rate of ‘mrowth:'is 1¢ss:than. . this equildd
rate, find-out.an -exprugsion £arytho. tate.oilcapaci
utiliz'n .loh in the long:.runi’...

{b) In a-ona scctor nco—classlcal gr0wth model.‘analysc

tha path of’ adjustmont if starting from an initial
steady stato’ oqui.llbrium, half of tho capital

stock in tha’ e-conomy is suddcnly dostroyod duo to
an carthquake. (Assume that tho labour-force .
remains tho sam .and' cont}nuor to grow at a mnstar\t

Tate). (13+12)

5, Consider a simplo multiplipr-accelerator model, Assumc

6

values of varlous paramoters are such as to produce
eithor oxplosive cycles or stcady divergance away from
equilibrium incomc,.(tho lattor ls grOWXng over timo 2
tho same rate, say g, at wnich autononous expendituro
is growing).

Demonstrata how Hicksian trade cyelas-can cnerge

and persist in this eéonomy. Mention some majot 1imity
of such a trado cycle model.

Consider an economy described by the following systcm
linzer equations TR L

(1) Yy = ax = fpy (aggregate damand) . ..

(1) Yy =Y + R(Pt-Pt) +ug (aggregate syupply)

(149) Xg = aFy 1+ byt/-]."'vt (policy .rula)

where y, = real income or output in period t, pt=(actu
prico lovol in poeriod t, pt = oxpected prico in period
(ive., pricos oxpected ‘to prevail in period ) Y = ‘na?
rate of output (assumed to be congtant over timc), xt'

.tho level of .government policy instrum nt (e g., money

supply government expcnditurcs etc.), and vt are
cach a random disturbanco in period t, (hach of the
serics %Pt and Xy } are identicolly and indcpendently
distributed with E(u;) =0 and E(v,) = O for all (t).

(a) vhat 1s meant by 'rational gxpectatlon' of pricos

(b) Show that in this cconomy ‘no policy rule can have
systematic offect, on_ the deviation Of output from
'nitural! level, if expectations arc formed 'ratio
ally'.

Contdasese
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6.(c) Instoad of *rational expoctations' consider axtrapolativd
oxpactations givon below ¢

Pt =Py + € (Pey = Pro)s

whaero £ is a positivo constant,

Show that with such expactations gcvoernmont
policy can systemntically alter the luvel of

output.
[3+13+7]
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Note ¢ Answor all quistions, The papar carries

1££A)
(v)
2.(8)
(b)

3.(a)
(v)

mATKSe

Prove that overy group of order n is isomorphic
to a subgroup of Sn‘ [12]

Show that the convarse of Lagrange's theorem is
false for thu alternating group Age 7

Dofinc an idcal I in a ring R and the quotient

ring R/I giving nocessary proof., [10]

Show that oviry ide2l is isomorphic to the

kernol of som2 homomorphism and conversel.y.[ ]
. 12

Provo the division algorithm in F[xI. [10]

Starting from (a), prove that any two non-zero.
polynomials £(x) and g(x) in F[x] have a g.c.d. and
that the gecede can be written as f(x)u(x)+g(x)v(x)
for som2 u(x) and v(x) in F[x]. Do not assume

any result on Euclidcan rings. [15)

4, Prove that an elcmont a in an oxtension K of F is
2lgebralic ovar F iff F(a) is a finito extension of F,

[22]

5. Find an irreducible polynomial of dagr.e 3 (give proof)
over GF(2) and construct a field of oxdur 8,

[12]

e e e & @ g
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SQC and OR
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Date 2 2045.,2991 - Maxdiaum M~rks t 13C Time: 3 Hours,

Group A Mox. marks t 50
Note ¢ /insvier both thg questions.

1.(a) Dufine (any thrae)
rroducer's Risk, LTPD, 20Q, ATIL
(b) Draw an 0.C curve fur the single sampling plan (200,2).
[(5%x3)+10=25 ]
2,(a) Define an: cerive the ARL of an Xechart,
(b) The following data were obtainud over a poriod to

{nitiate X-R control charts for a quzlity characteris—
tlc cf a cortain manufacturing product. All the figuroes
apply to products made on a . singlc machine by a single
opcration, The subgroup sizc was 9.
Subgroun R R Subgrouri b4

Lumoer —— DUmer R
1 177,6 23 11 179.8 9
2 176.,6 8 12 176;4 8
3 178.,4 22 13 178,47
4 176.6 12 14 178,24
5 177.0 7 15 180,6 6
6 179,4 8 16 179.6 6
7 178,6 15 17 177.8 10
8 179.6 6 18 178.4 9
9 178.8 7 19 181.6 7
10 178,2 12 22 177,6 10

What will Se thc ARL of the X-chort to dotect a
shift of 1,50 in the process average. .
Group B Maxe marks & 50

Note ¢ snswer as many que stions as you can, You can
answar part questi ons also,

1.(a) State tho goneral lincar programming problem.
(b) A T.V. company procuces two models A.and B, The sala
© volume of 4 is -t least 6V}, of thc total sales of the
two mocdels, Both use a specind componcnt where availa-
bility is 1¢V pur day. i\ uscs 2 per unit, and 3 uscs
Dete0e
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4 por unit of this spocial compouninte Tho sale
pricas are Rs.1C,0C0 and Rs,15,C00°for A nnd 8
respzctively. Fomul;zte' tha prodlem and deter-
mine graphically the optinal alloeation ol the
component to the two prouuctis. ' [2+15]

2.(a) Dafinc th. f-llowing terms : Bosic solution,:
Foasible solution, Basic feasible solution and
optimal solution In raspect of an L? problem.

(L) Givon a sot of m simultaneous linear cquations
in*n unknown (ndm), Ax=b with r(A)=m, if there is a
feasible solution ngp then prove’ that there
exists basic feasible solution,

(c) Recuco 2a1+4a2+03=b H a) = [2,1], ay= [-1,4]

a3=[2,0] to a basic farsiblo solution.
5 [2+8+8]

3. Smallexr pgpor rolls are to be cut from the parent roll in
four sizos. Size I covors 20% , sizc 1I 45%,
siza III 157 and size IV 30, cf thc parent roll width,
There arce saveral cutting proceriures, For oxample, 5 rolls
of size I can be cut from the parunt roll vith no waste.
Similarly 3 rolls of sizo IV with 107 loft over which is
a vaste,

It is cesircd to get 420 rolls of size I, 313 rolls
of size II, 510 rolls of size III and 43 rolls of size IV,
Formulate the problem as a Linear Programming problem if
the objcctivéllists minimise waste.

4. Solve tha foliOWinq LP problem using simpl>x mcthod,

2+3x3+5x4

Subjeet to xl+7x

Maximise 2x1+x

2+3x3+7x4 £ @6
3xl—x2 +X +2x4 L8
2xl+3x2 +x4 £ 10 [10]
5.(a) Explain thz terms : Load tims, reorder level,
* Inventory carrying cost and Crzor cost.
() A rotoil shop storos an item whosa annual demand
is 600 items, Demand is uniform, His order cost and
inventory carrying  costs ers Reald per oraer and
20/, per znnume The  prico per unit.is Rs.5. Find
tha EOQ fer this it [12+8]

3
-x3
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3.5tat.(Hons,) II Year : 1970-91
Differential’ Squaticn .
Semostral-II Zxaminatisn
Date : 8.5.1991 Maximun Marks : 75 Tiimet 3 Hours,

Note ¢ 1y Numbers in the brackets c¢n the richt
narcgin indicate maximunm cxclits for the
currasponiing prblens,

2, irgunents must be precise and complete

3. The primc opeora tions ', ', etc. have
usual meanings as in the thoozy of
ordinary ciffer ential ecuations, ‘
1. For thc Cheybshev cquation (l-x2)y"- xy! +a2y =0
where ¢ is a constant,
(a) Compute twz lincarly indepenient serics solutions for
|x|<1 ‘ (8)
(b) Show thzt for ovaery non-ricgative integer ¢ = n, thera
is a polynumial solution of degree n. (4)

2, JO is theo Bessel function of zero orcdor
(a) Show that thero exists an intcorval O<x<a for some
ad>0 such that for any x in this interval, Jo(x);éo.
. } (2)
(5) Lct O < Xo < a where a is as odbtained in part (a).
show that there is a seccnd sclution ¢2 of the
Bessel cquation f oreor zero wirlch has the form

= X 1 "
$,(x) = J4(x) £ rex Tl B (0¢x<a).
. ‘ o oY o (9)
(c) show that Jy and ¢2 are lincarly indepzndent
on 0 < x < a. (3

3. Let Ja ba the Bessel fu netion of oxder ¢ of the
first kind (Rca20). Use the formula fur Ja(x) tc prove
that

(a) (ana)‘ (x) = x, Ja-l(X) (3)
() (x™%3 )" (x) ='x"“Ja+l(X? (3)
(¢) Ja-l(x) - Ja+l(x)= 2J;(x) (2)
(@ 3,5 (x) + 3 ()= 20x71T (%) (2)

4, Consicer th: cquation  M(x,y)dx + N{x,y)dy = O...(i)
vhere M,N have continuaus first partizl cdorivatives
on s.ne roctangle R.

PeteOa
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1.(a) Prove th-t a function u on' @ having continucus

firat partial (_oriv:\tlvc.., is 2n integrating f-\ctor
bH - OHy & du
( ) N i n

of {1) if nd vnly if u W
on R, ©(4)

() Show that 1f (4) has an in..gr-\ting factor u which is 3
functizn of y alone, then q = (57 ) is a

continuous function of Y clone. You may assume
that the dorivative of u with respect to y 1is
continuous, (3)

(e) If q is continuous and indcpencent of x, show that
an integrating factor u is given by u(y) = oV (nere
Q is any Tunction such that Q' = q. (3)

5., Let f be a real-=valucd continuovus function dofined
on thoe strip S ¢ |x] a , |y] ¢ = {a>0) and 1et I
denote the intorval |x| £ a. Suppose ¢ is a rcal-
valued functicn on I,
(a) Define wnat it would mean to siy that § is o solution
“on I of the initial value problem
y" + 2%y = £lx,y), y(0)=0, y*(0) =1 (A>0)....(2).

2
(b) Shcw that ¢ is a solution of (2) sn I if an
only if § is a solutisn of the integral
oquaticn

Sin Ax X SinA(x-t)
= + f(t,y)ct on I,
Y A ‘g A 4 (8)

6. On the square R ¢ |x| £ 1, |y] £ 13 lct £ be
cefined by
f(x,y) =0 if x=0, |y| L2
2%, 4f 0 ¢ |x] &1, =1 Ly <O
=2x - _Z if0<|x] g1, 0 5 Yy & X
=-2x if0<¢ |x] L1, 2Lyl
Noto that f is continuous on R. How
(a) show that |f(x,y)| £ 2 c¢nR. (2)

(b) Show that £ '¢oes not satisfy a Lipschitz cig§1t1:n onR.

2

Contdesses
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6.(c) Show th2t the succcssiva npproxim=ticns
M @1, ¢2. esesse fOr the problom y' = £{x,y), y(0)=0,
satisfy
$olx) = C, ¢2m 2 (%) =x2, b, (s = x2 (m=1,2, ...).
(3)

(¢) Prove thet noithor of the convargent subsogquencos
. in (¢) converges to a scluticn .f the initial

value prohlem, (2)

(@) Dous the initinl value problem of (c¢) have a

© solutisn ? If yes, find such » solution. (4)

7. Let f bo a continuous functicn for (x,y,\) in
Ix-xol L a IY'Yol $b, I’\"\ol Lec

whara a,b,c > O and suppose therc is a constant K > O
such that |‘(x.y1.7\) - f(x.y29,\)| < K Iyl"'Y2|

for all (x,y;,\), (x,yz,h) in R, Further sunpose that
g{-: exists and there is a constant L > O such that

|g{ (x,¥,A)| £ L for all (x,y,\) in R.

If ¢)_ reprosents the solutisn of Y' = £(x,y,\), y(x°)=Y°
show that

I = 6,00 | < KB (KlIx=xol )

for all x for which 4& ¢ oxist.
(10)




TTo9e-0nT 3581
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Anthro pology
Semastral-II ExAiinxtlsa
Datoe ¢ 8.5,1991 Maxinmuna Marks ¢ :C° Tinu: 3 Houss,

Nota & Answer any five Quastisne, "ne juusstions
c:ITy egual narks,

1. How dc you define human biolcay 7 llaw ¢5zs human
biology diffcx frum classical phivsicul gathropo-
logy ? Yhat ~ro tholr zreas of ovislapping ?
. [20]
2, Brin; out the differancas betw..r tic parwinicn
and Loanrekion thooriss of orgrale ovclution, that i3
(3. - e
lizo-Lemarcliisn ? [20]

3. Mat azo thi major strcsses on man at high altitude ?
that ere thelr mejor coffocts an human biological traits ?
[20]
4. How co you <¢1stinguish betwucn Neaindurtal man and Modern
man ? Give a brief acccunt of th cultural life of
_ Noancortel man. [20]

5. If an XXY individual were to produce sperm calls,
vhat kinds would he procuce with cgard to sex chromasone
content ? If he merried o norm:fl womeny ond no nane=
disjunction were involvod in the production of har
ova, vinat types of ofrspring woulc be axpect:t: ?

20]

6. that blood typ:s will the chileren belong teo whon tie
father is typc M and the mother is type N ? VWacn tho
fother is typo N, the . acthor type N ? ihen the father
is type M, mothur typo MN 2 [20]

7« A ccrtain groun of 200 puople is constitutad as follows @
150 AA, 1207a, 30za, Do th.se people form a panmictic
pcrulation at oquilibrium ? If nct, wiat number of indi-
viduals woulé hava boon cxpected to have had cach of tho
3 genotypes if the populaticn had been in equilibrium 2

[20]

L L
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Note ¢ Answer Quostion 1 and any fyo frem the rest.

1. Consicur o production function with tvo inputs < and L.
(a) Dafine the 'iarginal Rato of Tochnieal Substitution!
(#HTS) botwoen K and L. Show that the MKTS is equal

to the slope of the fsoquant and z1s0 equal to theo

ratio of input prices in cquilihriun.
(3+4)

(b)Dofine the olasticity of substitution for tho produc-
tion function, Draw the isoquants corraesponding to the
casas vhere the clasticity of substitution betwecn
inputs is (1) 'zero and (ii) infinity,

(6)
(c)obtain the eclasticity of substitution for the CES
production function, ()

(d)Prove or disprove thy following t
The Cobb-Douglas production function must show
inercasing returns to scale for 5 determinato
solution of the problom of profit maximisation

under parfect competition. 7)

[25]

2.(a) hssuming 2 multiplicative model for the time seriecs,
describe the ratio-to-moving average method for deter—
mining moving scasonal incdicss from a series of monthly
figurcs when the scasonal pattarns are changing
ovar the years. (18)

(b) The table below shows vholesale prices and quantitics
procuccd of sclected foodgroin itews in Indin., Here
p = price in R’s. .per maund, -nd q = quantity produced
in thousand tons, Compute pricc and quantity index
numders for the year 1952 taking 1951 as base {=100),
and also for the yecar 1951 t-king 1952 as base (=1C0),
using Laspeyres' and Fisher's formulac.

pet.o.



2,(b) contd.

R et i e e e L R D T TR R e ———

1957

e L]

PR - RSP - R,

ton O )= R
Rice 16.87 20,964 17.30
\hoeot 18,60 6,085 23,67
Jounr 10,09 5,981 11,93

Bajrs ____10.07

2,309 13.33

22,537
7,382
7,243
3,14

(RSt L T DRSO ¥y £ —

(12)
[390])

3.(a) Dofine Lorenz curve and discuss its proPQrttog.
1

(b) Obtain the Lorunz ratio for Lognorm:l distrébu;ion.
10

(c) Doscribe the usual method of fitting a Parvcto -

Wistribution to an cmpirical income distribution
available in a grouped form.

4.(a) Show that in a regression nodel

Y =Bp* BX) + B Xy + eee + BX +E

with ncear-exact multicollinearity, variance of the
o;dinary loast squarcs estimator P, tends to was

RJ.12...J-1,j+l,...k ~pproaches 1, whore

(10}

[30]

R§.12...j-1,j+1,...k is the coofficient of determinaticn

of the lincar regression of XJ on th2 other regressors,

(10)

(b) The-following table shows thi avorage porcapita consump-
tion of cercals for houscholds in differunt lavels of
psrcepita income according to @ houschold budget enquiry,

"Per capita
monthly incom2

Percentage Of jvarsag monthly percapits,
inccme

consumption cf

R e AR _comands (Rsa)

0 - 50

51 ~100
101 ~150
151 -200
201 ~250
251 ~300
3C1 ~

8
12
25
18
16
11
10

39
72
123
171
221
270

19
30
A
438
57
64
n

. 3%
Estimate tha censtants of ~ semi-logorithmic Engel curva
for ceteals by the weighted lesst squarcs method, using

the percontage of population as wzights,

5. Praciical éxescise

te em - tuemewoaae

(20) 3¢
] =
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INDIAN STATISTICAL INSTITUTE
B.Stat,(Hons, ) 11 Yoar : 1990-91
Elcments of Algabraic Structures
Svmestral-II xaminztion
Dato ¢ 3.5.1991 Maximum Marks : 10O Time: 3 Hours
Note ¢ Answur all quastio ns, Th: vhole papar carries
111 marks but tho madmum you can score is
100, Marks allotted to questions arae shown
in squarae brackats .
le Dotermine all the groups of ordar 52x72. You may use any
standaord thoorem aftor quoting it but give the proof of all
. othor stups. [15]
2. In a Euclidcan ring R, prove that the idesl goenerated by an
element a is maximal 4ff a is a prime clement of R,
[15]
3, Consider the elument a =2 +/3 of the extonsion IR of
the field Q.
(1) Find a monic polynomial f(x) of degree 4 over Q such
that f(a) = 0. [10]
(11)Prove that the polynomial f obtained in (i) is the
minimal polynomial of a, (Hint: find the roots of f,)
{10]
4,(a) How would you prove that given any polynomial f{(x) over
a field F with degree 2 1, there exists an oxtcnsion of
F containing a root of f(x). Give the mathod omitting
the proof. [6]
(b) If £(x) € F{x] is such that (f,f')= 1, prove that f
cannot have a repeated root in any extcnsiffoﬁf F,

(e) Assuming the result that every polynomial over F has a
splitting field over F, prove that for cvery prime
numbuer p and cvery positive integer n, there oxists a
field of order p". (You may usa{b) but prove all
intermediante rosults you want to use.). [20]

S (a) Prova that the multiplicatiw group of any finite fiold
is cyclic.
[15]

(b) If o 1s an integer not divisible by the odd prime p,
prove that there exists an integer x such that
x2 = c(mod p) iff ¢ (p-1)/2 = l(mod p). [10]

——— o e
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IMDIAN STATISTICAL INSTITUTE
B,Stat.(Hons,) 1I Yzar : 1990-91
Demography
Somestral-I11 Examination
Date ¢ 2.5.1991 Maximum Marks ¢ 100 Time: 3 Hours,
Notc ¢ Attempt question 10 and any FIVE questions
from the rest.
l. Describe tho method of enumoration of individuals in the
" population consus of India 1991 with epecial reference to
the proceduras adopted for cnumerating (a) normally resi-
dont membors of the houso hold absont on tha day of enu~
meration and (b) visitors. [16]

2, what are thc main sources of demographic data ? Discuss the

pitfalls of birth and death registration systcm in India.
{16]

3. Explain briefly the ncod for evaluation and adjustmont of
basic demographic data, Discuss any one method for evalua;
ting age data given by single ycars of age. £16]

4, Which is the best moasure to forecast population growth 2

Discuss. [16]
5. What do you mean by infant mortality rate ? How doas it

differ from infant death rate ? Describe the different
methods of computing tha infact mortality rate. Comment on
their merits and demerits. (16]

6, What do you mean by a life table ? For a certain life table
L, = 20900 - 80x - x> :
(1) uwhat is the ultimate age in the table ?
(ii) Find Byr Gy and ;oPage [16]

7. Defina total fertility rate, Find the mathematical rela-
tionship between crude birth rate and total fortility ratc.
Interpret the situations : (1) NRR=1,(3ii)MRR>1 and
(1ii) NAR < 2, [16]

8,(a) ihat is the differonce between 'mean age at marriage’
and 'singulate mean age at marriage! ? Discuss a pro-
c2durce for estimating the singulate mean age at marriage,
if it is known that 5 per cent woron never marry at alle

"(b) Describe a mothod of construction of the not nuptiality
tables, [16]

peteOe
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9. ¥hat do you mean by standardisation of vital rates ?

Discuss methoCs. for direct a's well as indirect standardi-

sation of decath rates. The CDR for country A is°'37 per

thousand population and that for country B is 40 per

thousand population @

Can wa say that mortality in country B is higher than in

country A ? If not, thon what have we to do for comparison

of mortality botwcon country A and country B ?
[16]

10, Write short notes (any four)
(a) Chandrasckaran-Deming Formula
(b) UIKSA3R
(c) Nuptiality rates
(d) Comparative Mortality Index

(e) Cohort and current 1ifo tabl-s.
[20]
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Statistical Methods 1V
Semestral=ll ESxaminotion

Date t 29,4.1991 ~maximum Marks t 1CO Tine: 3 Hours,

Nota ¢ Clearly state results/assumptions/ragula“ory
conditions that you usa to answer questions,
The nototions have their usuzl nounings. .

Angwar one question from sach grcup,

1.(a) Let (%;,¥,), 1 = 1,2,..., n be iid bivoriate normal with
{population) correlation co-efficlont P. Find the
distrivution of tha sample corielation coefficient in a
form suitable for tasting the hypothesi‘s that #=0,

(b) The following correlation mairix was reported in 1991 in
connection with a Differential Impact Study of rural
households in some West Bengal villages,.

n = number of houscholds = 801

4y= 7, area uncer High Yielding Variety

X2= % area irrigated

Xy= % of rice area suitable for High Yielding
Variety

12
Test, at 5% lavel, the significance of the correlation
co-efficiont between Xl and X3 civen X, .

= 0,5516, T 4= 0.1230, Ty9= 0.1627,

{15+10 = 25]

2,(a) Let (xi, Yi), 1 =1,2,400,n be iid bivariote normal.
Find a (1-«) 100%. confidence intzrvsl for the regre-
ssion coefficient B of the regression of Y on X.

(b) The following statistics wera computed, on the basis
of a sample of size 34, for two variables X and Y.

X =58.3, ¥ =63.4, Spy = 34(7.2)2
Spy = 34(5.25)%, r = 0,243

Find a 95/. confidence interval for 3,

[15+10 = 23]

PctuOo
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Sroup B & _Ansuer on: cuesticn
3. State on: prove Fisher-=Coohran theorem on the distritution
of quedoatie forms, [25]
4. Lat Y= (\r1 ¥, ees Y ) be with iic N(0,1) components, =nd
Q= YAY, Q, = Y/aY, and Q =-.Y'A Y.
(a) If Q = 2 2 s
)I1fQ=Qq +q, Qis Tiayr @ is x(al), and Q, is non-
nzgative, then show onat Q2 21s0 has a Chi-square dis-
tribution. ) ’
y o 2 . .
(b) If Q is L(al) and Q, is A(az), ti:en show that a
necessary and sufficient condition that they are inde=

pend:nt is A A, = O,
12 [18+ 7=25)

Grovp € i Ansvier_on- nuestion
5.. Let U),U,,..,U  be iid Np(p,):), E > 0, Partition U, as
uj = (&g Y.
(a) Show that, when the population covariznce matrix between
Xj and Yy is null, Sy = SuS7 Sy and SyySol S, have
indopandent vishart distributions.
(b) Hcnee or otherwise find thz distribution of !LE:i& for

'3t

[15+10= 25]

6. Lat cach of r populationsbe classifind into s groups with
Ty being the probability of clzssification into jth group
of an obsarvaiion from the ith population.

(a) Derive the conditional (exact) distribution of cell
frequancies givan the marginal totals under the
hypothesis of homogen:ity, nij = ﬂj, J=1,2 oo s, foOr
all i,

(b) Suggest a test for homogcneiiy when my's are known
parametric functions nij(O)n © may be vector valued.
[12+13 = 25]

any fixed non-null v:ctor L.

Group D . Ansyexr. ono cucstion
D, IS

7.(a) Give the essontial steps for fincing the asymptotic dis~
tribution of sample pth fractileo.

Contdesess
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7.(b) Following is a froquency disiribution of %, of family
income spant on food.

——Glass ..o

28.5 -
30.5 -
32-5 -
34.5 -
36.5 ~
38.5 -
40.5 -
42,5 -
44,5 -
46,5 -
48,5 ~

30.5
32.5
34.5
36.5
38,5
40,5
42.5
44,5
46.5
48,5
50,5

10
28
32
28
28
22
19
13

6

6

Frawycacy

Find a 95, confid:nce intorval for thae first quartile.
(You may use a consistent estimator of the population

variance,)

8, Let the sample size be large.

[10+15=25]

(a) ‘hat are variance stabilizing transformations ?

(b) Find a suitabl: variance stabilizing transformation
for testing P = Po in a bivariate normal sct-up,

(c) Find 2 suitable variance stabilizing transformation
for testing about the 3crnoulli parametor,.

(d) Find a 95, confidcnce interval for the population
correlation coefficient between xl and x2 of problem
1(b) of group A.

[2+6+6+11 = 25]
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Note: Answer ull quosiious.

1. Give a comparative account of striatud, cardiac and nen-striated
muscles. [201
OR .

What are the main charactaeristics of different types of
Epithelial tissuc 7 [20]

2.(a) Define a hormone-rnccpter. How dogs it affect a macromolecule
after getting attached to a hormone ? [3+5=8]

(b) Distinguish (diagrammatically) between the rcceptor-mediatcd
function of a peptide hormone va. a steroid horcene. Give
two examples of each kind of hormones: [10+2=12])

OR
(o) Wirite short notes on any THREE

(1) Hormon:s and growth factors;
(11) Agonist and antagonist;
(114) Cytokininj
(iv) GCibberellins and Zthyleno,
(v) Neurotransmitters and Fhioronones. [bx3=12]

3+ Give th2 botanical nam2s and ths fiwilics of the following
plants (eny FIVE):

Ricc, Barley, Coconut, Jack-frdit ¢ree, Gran, Banana, Wheat. [2)6-10]

4o Writs short notes on tho follewing (any THREE):
a) Radicactivo polluiicn;
b) Ecology and «cosystim;
¢) Kreb cycle reactions;
d) Calvin-Bassham cyclej

e) Decomposers and cctocrinc subsianccsj

£) Food chain and ecolegical pyiauods [6x3218]

5. Vhat is plant secretion? Describc Uri:fly the various sceritery

structures found in plonts. [3+47220]
OR

What dc you understand by the turm "primary ancmaleus structures®i
Doscribe bricfly tha common typus of primary ancmalies fiund in
the stems of angicsporms. [3+17=20)
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Licte: Answer all ov.stlons. harks assigned to
questions arz civin ir parentheszs.
1.(a) Let £ = (£1,...,1‘n) b a contimiously diffsrertiatle vector
field defincd on ~r open cernvex set S in IR™. Frove that

{ is a rraijjent on 3 if ind only if

Dkfj( A = Djfk( %)

for each x in S and all k,J = 1,2,es00,n. [15]

(b) Find a potential function for the vector field defined
on ]R3 by

1 x,y,2)=02xyz+22-2y2#1) 1+(:P2mbxy) § +(xPyr2xz-2)k. [5]

2.(a) Consider a plune region G byins beotween the graphs of two
continuous functions f and g over an interval-fa,bl, where
0 ¢ g4 f. Let S be the solid of revclution generated by
rotating 4 abcut the x-axiz. If A(G) denotes the area of
Q,V(S) the vclumz of S and ¥y the y-coordinate of the
centroid of Q, prove that

v(3) = 2r y #lad. [12]
(b) Use (a) to find thz volure of 2 tarus and the centroid
of a sericircular disce [u+4]

3.(a) Evaluate the double integral

{ axdy
(p,r) = S f
! J (pResey” )p.

over the circular disc R = {,(x,y)= x2+y?' [§ rQJ-
Determine those values of p fur which I{p,r) tends to a limit
as r=> « . B+4]

(b) Establish the following equati-nm by introducing a suitable
change of vuriablces:

2
jff(xy)dxa:y=1og2jr(u)du
: 1
s

where S is the region in the first quadrant bounded bty the
curves xy=1, xy=2, y=xX, y=4x. Bl

contde sseeea2/=
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4.(a) Find thc volumv of the solid bounded by the xy=-plane, the
cylinder x2+y?=2x and the conc z = }xzoyz.' [10]
(b) Compute the 'area of that porti»n of the conical surfuce

x2+y2-22 which his above the :y-plane and is cut off by the
sphere x2+y2+22-2ax. [10

5. Lot S be a clos=zd swirlace wi_th r the unit outer normal. S bounds
a sol.td V of the type discussed i divergence theoren. If
f£,8 ar.. scalar ﬁ.elds. denote by ﬂ ’ —'-" their diroctional

derivatives in tho direetion ne. Pr')v'.. assur.tng continuity of
of all the derivatives involved, that

(a) SS —3—- = S[f ¢2f dxdydz
v

(v) Sg £ %g as =S§S (£ ¢’z + V1. 9g) axdydz

S v

(e) ng

9 Py
3-;‘, 37 43 1f both f,g arc harmonic,in V

ds-gg

2r te
(d) Sg £ ds = 5 It vr|| dxdydz 1f f is harmonic in V. [20
]

B e

:8S.
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£33241491

[1x4=4]

1. Identify the fellewin; FCR slides with riasense
2. Idortify 4EC 4n tho gives stdnod wid fccused field mounted on the
[s]

microsccpee
3. kructical nct> bicka. [2+Z=l;]
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Note: Answer all questions.

1. Define Follution. Mame a few co:.:on pollutants of human soclety.

What is radioactive pollution” How does it pollute the Environment?®
[2+2+4+2=10]
OR .

Define the following (any Tw0): : [5+5=10]
(a) Ecology and Ecosystenm;
(b) Food chain and Ecological Pyramid;
(c) Decomposers and ectocrine substances.

2. Give the botanical names and the families of the following planﬁs:
(any FIVE) [2x5210]
(a) Paddy ; (b) Cotton; (c) Wheat; (d) Jute;

(e) Mustard; (£) Onion; (g) Lantilj (h) Fango;
(1) castor.

3. Describe diagrammatically the rcactions involved in Kreb's
cycle. State the cellular site of such reactions. How many ATP
molecules are produced during the? whole process of aerobic -
respiration? (8+1+1=10]

OR

Discuss Calvin - Bassham cycle in the elucidation of chemical -
conversion of carbondioxide and water to carbohydrates. [101

4. Write short notes on the following (any FOUR): [5x4=20]
with diagrams
(a) Adipose tissue; {b) Ruticular tissue,
(c) striated muscle fibers; {(d) Different types of Neurone,
(e) Neuroglia cells; (£) Schematic representation of the
Haversian system in compact bonc.

5.(a) Describe briefly a RBC-ccunting chamber. Write steps for -
counting total RBC per mm . [2+4=6)

(b) Write short notes on (any THREE) [ux3=12]
(1) Receptor; (ii) Auxins; (iii) Gibber=1lins;
(iv) Steroid hormone receptor-function;
(v) Agonist and antagonist.

OR
contds sese2/-



Explain (any THREE): [4x3212)
(1) Testosterone acts both as a hormone as well as a
prohormone.
(i1) vitamin D is a hormone
(111) Cyclic AMP is a 'second messenger'
(iv) Ethylenc 1s a hormone
(v) Epinephrine action is roceptor ~ mediated.

6. What is secondary growth? What are the meristematic tissues
involved in it7 Describe driefly the ontogeny of secondary

vascular tissues of the stcm. [2+3+15=20]
OR
Write short notes on (any FOUR): [5x4=20]

(a) Laticifers;

(b) Noctaries and hydathodes;

(c) Tylosis;

(d) Growth rings;

(e) Trichomes and glands}

(£) Folystelic condition of stem.

—etaaaaaa 4 tah aadeas
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Notu: Atteompt any Fivi quustions-at lecast twe
m each Griup. Qucsticns carry equal
Se

GROVF, A

1. Discuss tho placu of sced-logy in szcial scienca and: its relation=
. ships with s»cial anthrcpclczy and szcial psychclogye
2. Ccnsider the follewing toerms: ' Cormmity s-lidarity', " pati-nal
integraticn®, ®*sccial disintougratizn® and "ciuntry's unity?. Chasse
any cne cf thoso torms and state hcw you may dofins it. Also discuss
a method of how you may measwre it.

3. What are polygyny and pslyandrys How de ycu aceczunt for their
. cceurrence in ssciety? Give your answer with Indian cxamples.

4o Discuss briefly the substance sf culturolegical apprecach in
academic scelologye.

GRCUP B

1. A Village Lavel Werker (VLY) bogan t¢ werk in a Cipzunity Develop=
ment Block (CDS). He cbtained data cn adspticn of a now variety =f
High-Yiolding rice in 5 villages by tho farmers in the yecar cf 1382
He cbezorved that rates of adtption varied largely as fcllews: -

Villegos (No.of farm:rs intorviewed shewn in bracket)

A B, c. D, E,
Pereent 40 / €07/ 607/ 207, 177
farmers
Adopting(160) (=200) (4100) (75) (18)
in 1989

[ IR W SO U N e et e o

The VLW also noted that the first two villages A and B were
situated ncar the CDB headqu.rtcrs cn the rcad. He intorpreted that
proximity to hcadquarters and road connecticn loads 9 adsptiine

. Comment ¢n thu interpretutiin made by VIW.

2. Dosign n—snmplo survoy of « multi-ethnic villaze =r a werkers!
+ calony for studying sceio-ce.ncmdc cinditicn ¢f its inmates.
3. Choose any tw? mstheds ¢f data e2llecticn in soelology and discuss
+ their morits and demerits with briof illustratien.
4. Virite shert nctes en (any twe) .
(a) Hypothests, (b) Sccicm:iric star, (c) Quantitative eppreuct.

——— PSR
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Noto: Atterpt Questicn no. 9 ard any five fror the
regt. Answers ghould be bricf and to the point.
drow sketch:u wlorover necessary. Maximum score
for quustio~. nne 9 13 20 and for thz rest of
euch i3 1L

1.(a) What are the najor divisions of sedimentary rocks? Give examples,

ene from each division. (n)
{p) Irdicate the parareter for prirary classification of reclranicalliy
depositod sediwentary rocks. (1)

(¢) What is sandstone7Vhich nirerul gererally occurs as the. most
domindnt constituont of sandstonest Justify your answere (3)
(d) Indicate the important pzramsters us:d for discribing the

texture of a macharically depesited scidicentary rock. (u)
(2) ¥hat major differences you wuuld expect between a feldspathic
sandstone and 2’ granite? (n)
2.(a) What is a nineralt Is sugar cube a rdneral? Namg four important
groups of rcck forming silicate mirerals. (2+1-2)=(5)
(b) What 1is polyrorphism? How arv calecite and aragonite related
to cach othar? (4+2)=(6)
(c) What is a rock? Nane a moromincralic rock type frem each of the
major groupss (2:3)=(5)
3.(a) Briefly statc ths Bowen's r:zctiion siries. (x)

(b) (1) Scparate the following rich iypes into two colurms, cna
for the volcanic vari.tins and the other for their plutsonic
equivalents. (11) Arranzu the volcanic varicties in order

of dcereasing $10, ecntent znd (141) latch cach of them
against their plutonic cquivalents:

Granitc, Basalt, Dioritu, Rhyolite, Gabbro, andesite,
Granodiorito, Dioritc. Ca+4+5)=(42)

Le %ihat is a f03sil? Doscrlbo the various precesses involved whon the
hard parts of an orzanism is Und:argoing fossilization. Bricfly
discuss the utilities of studyla; fossils. (2¢7+7)=(16)

= (a) What is Geological Tire Suilei vhat is meent by [alacozoic tim:t
Whit is the most importunt funi, found extensively in the
Carbonifercus rocks of Irdix: Condwara’® Vhen did the first
flowering plants appear in the- @artht Rame the first bird to-
appear in the sky of tho uvarthe (5*?*1~1+1) =(10)

contde. ....2/-
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5.{b) ¥hat major changus tock place in the 'orguue commmity on the
varth (as evident from the £o£5il record) durirg (1) early

Carbrian (11) at thu cnd cf Crotacoous. . (3+3)a(s)
6.(a) Distinguish butwacn britila cad plastic deformation. ()
(b) 'Draw a feld.d laycr and Labsl the follewing fuaturost anmtieling,
synclino, hingu, iaflcetion point, limbe (5)

(c) If the interlimb cuglo of u £old is 50°, what will it be canu:'.
(d) Draw a rocumbont fold and l.b»l the axial plands. (:)'

(2) On the scarp face along un E-% trending road strotchad at 200
metn}' contour lavel, lcwer buundary of a sudimeatary rock layr
occurs at a fixued olevation all along the read. What would you

conclude about the structural attitude cf tha bedt ()
7.{a) Draw an inclin.d foult plan. and label the fcllewing fuatures:
Hangingwall, Footwall and nctslip. , el

(1) Draw a skotch to illustrato th: horst and graban structures. (2]

(c) Dofinc with sketches (any twn): Oblique-slip fault, Strike faviiy
. Llongitudinal fuult, Purallcl fault. (e )=(a)

8. Vhat 1is motamsrphism® What aro the tiree basic ccntrelling factors
for motamerphic ciranges® Brivfly discuss abzut them. What is a
metamorphic grada? Arrango tho folloving index minerals in erder
of increuasing motamerphic giuda® biotite, chlorite, . garnet,
8illimanite [indicate the increasing grade with an arrow]. Wnat
type of mctamorphic rock was usid as the building matorial of
Konsrak Sun Terple . (3+3+502+241)x(46)

9. Indicate tho corruct answoer (Aitumpt any ten)e .« r:-

(2) Ths ago cf the oldest foasil algas is (1)) 1.0 beye
(11) > 1.5 bay (111) ) 2.8 bey (4v) ) 4:5 bey..

(b) Tha £21d that closcs upward with the youngust rock at its
ocre is afan (1) antiformal anticline (11) synformal syncline
(i11) synformil anticlin. (iv) antiformal synclina.

(c) The rapid stablishment of vascular plants by (1) Silurian
(14) Middle Devontan (111) Triassic (1.) Juraseic, led to the
establishrnant of the first fireast of thy worlde

(@) Early Homo sapiens eppuared in the carth during (1) Jurassic
(i1) Pleistocenu (1ii) Flioccono (iv) Recent time.

(e) When the erast of a £21d is flut znd br-ad and there arc two
hingos, cne on cithor gide of tho flat erest: the fold is a
(1) chevron £ola (11) box £ 1d ($11) fan fuld (iv) iscclinal £

cpo’
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(£) One of the ccrmmon minerzl produced by shock metamerphism is
(1) stishovite (1i) zeolito (114) haematite (iv) fluorite.
(g) Aluminium is an important slemert in (i) magnetite
(11) chalcopyrite (111) dslomite (iv) andalusite.
(h) The overall-dernsity €in gm«/c.c.) of-the earth is in the rango:
(1) 3.5 = 4.0 €14) 4.0 = 445 (131) 5.5 - 6.0 (1iv) 6.0 - 6.5.
(1) The most dominant rock typn in the stratigrepnic racord is
(1) sandstone (4i) shale (1i1) limestona (iv) conglorerate.
(3) During the lcst 2 b.y. of the earth history the main reason
for oxygen enrichment in the atmosphere is (i) rhetosynthesiy
(14) photochemical dissociation of water (1ii). volcanic eruption
(iv) chemical disintegration of oxide minerals.

{k) The metamorphic equivalent ¢f limestone is (1) slate (1i) zarbin
(111) quartzite (iv) mica-schist.

(1) The internal structure of muscovite consists of (i) 3-D network
of silicate tetrahedra (1i) single-chain of silicate tetrahedra
(111) double-chain of silicats totrahedra (iv) sheet-like arran;e-
ment of silicate tetrahedra.

{n) The dark colour of an ignaous rock is due- to the prescnce of
(1) Fe-¥g (11) s10, (111) K-C1 (4iv) Ca-la. {2x10)=(20)

Seats bams - bw s bbaaaa s
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Note: Answer all quustions. You may consult your
notes or boocks if nccessary.

1. Considur a utility function

« 1=
U = (x=a) (y-b)
where x and y are quantitivs of the two goods coﬂsumd, aand b
are positive constants and @ 1s a given positive fraction. A
consumer mx.tmfis;;s the above utility function subjcet to his
budget constraint

Pxx"‘PyY“I

where px, py_ are tho prices of the two géods and I is tac consumcr's

money incomes

(1) Interpret the constants o and b in the utility function.

(11) Derive the demand fimctions for good x and good y and intar-
pret the demand functions.

(141) Calculato the price and incoms elasticitics of dumande (5+42+8)

2.(a)m‘t a ‘given wage rate an individual would choose to work six
‘hour's per day, but institutional constraints force that purson
to work cight hours or not at all. Shoyl that the umemploynent
benefit necessary to induce th2 person to' quit his job is morc
1f he wers allowed to work six hours.

(b) A consumer consumes two goods: focd and petrol. Determine if
tha consumer is better off, worse off or indifferent when the
governm:nt, in order tv restrict the ccnsumption of petrol,
puks a tax on petrol as corpared to the situaticn when 'a direct
q&mtity raticning is imposcd on the consumpticn of petrol.
Assume that both goods are normal and assuze that the conswip-
tion of petrol is tho same under the two altcrnative policicse.

(13+12)

3+ A firm faces the following demand function for its output:

12 - p for 0{pis8
Dp) = 20-2p for 8¢ p¢ 10
a for p ) 10

(a) Graph this demand function. For what value of output y does this
function have a kink ?

{b) What is the firm's total rovenue function ?
contde sesa2/~



3.(c) What is thu firm's rarginal revenue functicn? Graph thia
functicn.

{d) Can you think of a pluusible reascn why a firm's demand
functicn might look liko this? (Hint: Think of the firm's
competiteors' behavicur) 2

(e) Asswxe. that the firm his a producticn function y = q 2
whoro q is the amcunt of labcur input and w is the wago rate..
Fer what valu:s of w will the firm nct produce? (2+2¢6+47:3)

be Cmsider an vcincmy producing two goods x,l and xz vwith two
factors of production v, and vz. Each technology exhibits
ecenstant returns to scales To produce cne unit of x1. 10 units
of V1 and 10 units of \l2 arce required and to produce one unit
of XZ. 20 units of V1 and 10 units of v2 arc roquired. There is
perfect competition in cach scctor and froe mobility of facters.

Tho eccnomy is cndowed with 15C units of V,‘ and 100 units Vz.
Finally, ccnsumers spend 3/, ~f thoir income on X, ond 1/h on X,.
Dotermine the equilibrium levels of output, commodity

prices and factor pricese.

[Hi.nt: First show that beth factzrs cannot be fully employed in -
equilibriual. (25)
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1.(a) Dofinc the terms quantal rcsponse, probit, and probit
regression linc.
(b) Estimate the probit rezression line by graphical method for
the following data and merk off LD75.

dose number of percent
metameter inscets ki1l
1.04 50 88
0.89 49 86
0+71 46 52
0.58 7] 33 -
0.41 5¢ 12 [1x3+15+2220]

2. Let X be a discrete random variabla' taking finite number of

values with probability function £(.,0). -

(a) Define Fisher information about € in X.

(b) Let X be Binomial (n,8), n known. Compute Fisher inforration

~ about & in X.

(c) Let T = t(X) be a function of X. Show that Fisher- information
in T about 6 can at most be equal to that of in X. When are
these same? [2+6+10+2=20]

3.(a) Discuss the mzthod of scoring for a multinomial distribution
will ccll probabilities depending on'a single parameters
(b) Following table gives class probabilities and observed
frequencies in a repulsion intcreross of two linked traits
‘with a rocombination fraction 6.

Class Frobability Observed
. e aen fregquency
AB (2+02)/8 125
Ab (1-e2)/4 18
aB (1-62)/4 20
ab e7/1 34

Compute mel.cs of © after une cycle of interation. r6+1h=2°]

S

contd. sssee2/-
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4e Lot x1 .Xz .x, be a random sample from a distribution which hzs p.d.f

01
(x,8) = (ox , 08 x<C 1

o ? Ouwe

where 0 € © { «=. In order ta test Hy § © ¢ €, versus

H, :8) 90, the £21louing tust is proposed.

1

3 2
Reject Hy if and orly 4if 11-:1 X ) e (-x1_a.6/ze°),
where xf-a,n satisfies F(Yn b3 x%_“ m)-1-¢, Yf“xi .

(a) Find »(@), the power function of this test.
[Hint: Use the distribution of = log x1.]
(b) Show that $(6) is a monotcne increasing function.
(c) Compute the size of the test. [7+49+4=20]
(1) Let X yeee,X, e 1id 1(6,1), 6 unknown. In order to
test Hy: 8¢ @y v.rsus Hy: @ ) 65, the following test

is proposed. n
Reject if and orly if 2 X, ) k.
3 Hy y R

(a) Deterrine k so that the test will have size a,

where 0 C a € 1.
{(b) Denote tha critical repicn of thz test obtained in (a)

by S. Su.pose A C_‘-,Rn satisfies
sup Pe(?S'c A) o, ?5 = (x,l,--. ,xn)-

&8,
Show that

PelX € 8) 2 Py (X ¢ A), fer all © ) 94

(c) Comment on the result proved in (b).

(11) Let X~ U (8, 6+1), © = OL4. Suszest a- suitable test for
the problem Hy! € = 0 versus H1= © = 4. Offer your come?
about the tust you have suggested. [2+10+34522C

centde esedld/=

be
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6. Following table gives the tdlcage {(km/1it) of two fucl efficiont
makes of automobiles at a road test with a number of cars from

cach make.
make A test ! H l
car number. |1 .2 13 41516,
mileage i6.9|6.6 6-8‘6-8;6.7 6.9 iC.8

make B test 1|2 3'z.|5
ear number

mileage .7 ol 6.4 6.“]6 81646

Assume normality of milcage distribution. Test, at 57. level, -
if the two makzs give samc milcage. [20]

7.(a)

Based on 27 independent observations from a normal distribution
mel. estimates of the mear. and the variance have been computed
as 48.2 and 6.94 respectively. Obtain a 95% coenfidence interval
for the mean and a 90% cenfidence interval for the variaace.

(b) A player sccred, in the p.st, 116 times out of 150 penalty
kicks. Construct a 95/. ccnfidence intcrval for his probability
of success in the next kick. [6+6+8=20]

8.(a) In two villages, 67 out of 310 and 133 out of 564 people were
literate. Test, at 17, level, the equality of literacy rates in
the two villages.

(b) Assume Poisson distribution for the number of words ending with

ss:

'al' among 1000 words in tcxts of different authors. From two
different texts, the nurber of words ending with 'al' was

counted to be 6 and 4 respoctively armong 1000 words each from
each text. Test (conditicnal), at 5°% level, if the two texts
are written by the samc authcr. [10+10=20]

—e—maas s e b e A A—at—



INDIAN STATISTICAL INSTITUTE
B.STAT.(HOIS.) II YEAR: 1990-91
SEIESTRAL-I EXAFINATION
PROBABILITY-XII

Date: 19.11.90 Maxdnum Iirks 100 Time: 3 Hours,

Notc: Attzmpt any iive of the followirg questions.’

1.{a) State the central limit theovem (1id: case) and outline a
proof using characteristic fimctiona.
{b). Using the certral limit theorern: show that

n 1

1im g a» o1 {16+6=20

n-yes  1e0 iy 2 )

2.(a) State the weak law of large numbers.

(b) Let ,_x_,l} be a sequear.ce oI Jivlcpendent random variables such
that E(X,)=m, V(%,) = e L for each 4, vhere a, = 0 as 1 =
Suppose m { O and let Sp = Xg + ees ¥ Xo. show that

Sn . 14 L
n  P(E- ( 1mk 4,
n—Hew -

{c) Consicer the cvent that in an cven number of tosses of a fair
coin exactly half the tossas lead to heads. What can you say

-about the probability ci tlis-event ‘when the number of tosses
is lurge? Justify your answers (2+9+9=20)

Lewws LGu A L A random variable. For € ) O,  show that there exist
a,b {a ¢ b) such that P [x #[a,b]] ( €.
(v) Let {Xn'i be a scquence of nor L..n.ly distributed randon
variables; each with mcan zoro, such that the sequence
{var (x,)} 1s unbounded. Show that the following is false.
If €) O then there exist a,b (a ¢ b) such that Plx #[a,b]K €,
for every n.
(c) Let {Xni be a sequence of iid random variables such that x1
has the exponential distribution with density « & X(a ) 0).
Let ¥, = max (;(1,..., xn). Find the distrivbution function

Fn of Nn' Show that
lin_ F (x) = 0.
n =)o

Let Tn = I-'h -« log n, and G_A1 b the distribution function

of 2.« Find Unm G (x). (3+7+10=20)
T n n--ye

contde essea2/=
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4.(a) Obtain the expectation of th: sunple range bused on n independery
obgervations from the exponentiul distribution with pdf.
f{x) =e*, x) 0.
(b) Let 7, 1¥,, bo 1id each having tix uniform ¢istribution over
(0,1). Find the dencity of ¥ -lx, - le « Hence or othcrwise
find the density of tho stardard deviation of x.‘ ,xz given by

S

-1 WX
where 2% 3 (x1rx2

(10+10=20)
5.(a) Let XsX5500s, Xg bo the frequuncies of the faces 1,2,:e,6
as obtained in n indepcndent throws of a falr die. Obtain
the partial correlation co:fficient [’12.3,.5-
(b) In the set-up of (a), what ca: be sald about tho multiple
corralation coefficient f’1.?aa56 ? Justify your answer. (15+5=

G(a) Let ¥ = (X1 gose .xp)' follow a multivariate norpal distribution

with a mean vector # and a dispursion matrix £ which is posit!
definite. Show that the correlation coefficient batween X, and

in their conditional distribution given x3.-.. .)% is the same
as +%s rartial corrolatior. coufficient between x1 and xz
eliminating x3.... ,xp.

(b) If X and Y f£allow the bivariats normal distribution with zero
means, wnit variaacus and correlution coefficiont @£ then does
there exist a yniquo choic: of two lincar functions of X and
Y such that the lincar functicns are indepcndent? Justify your
answor with examples if nceossary. (16+4=20)

e cen

U 1
7.(a) Let ¥ = (y1,...,yp) and Z = (21.....zp) bu two p-variate
random vectors such that thc mi:an vectors of Y and Z are
identical and the disporsion matrices of Y and Z are positive
definite. If tho concentration cllipscid of Y is fully contair:
in tho concentiation cllipsoid of Z then show that

viy,) ( v(z,), 1 =1,2,000,p0

(b) Statinz your assumptions cleurly, find an agproxiiate formula
for the largo sample variance of m., the rth sample (contral)
mowent .« (8+12a20)

teetseancsnstateamams

iag <
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DI ST,’JISTICAL INSTITUTE
B. Stat, (Hons.) II anc‘III Yoar 3 199091
Biology 11
Samzstral-I1 Sxaminzilion

Date &t 3.5.1991 Maximum ki=rks : 100 Timce: 3 Heurs.

Group A

Nuto @ /nswer all quastions,

1. Givo the characturistic ciffurcncas between mass

mutation in nature.

2,

3.

seloction an) pure linc szlceetion in plant breading.
Bricfly n~riato the application of plant brexding
in agriculture. (S+4=12)

that is mutation ? What are mutagens ? How co you
classify them ? Namc the methods for detection of

(2+2+6+2=12)
Nama four impurtant Cattle breads of Incia, Givaz an idea
of cross breeding of Indian cattle with importoed bulls in

rclation to av.rags lactation yicld.
(4+6=10)

Write notes on the followings (ony three) ¢

(a) Importance of koeping herad boolks.

(b) Differcnt methods of tha ceturiination of sex
in animals of plants.

(c) Major ¢iscoveries .in molacul-p olology in
twenticth century,

(¢) Foud sourcss for Incdian Cattlo. -
(3x6=18)

Group B

Note : /11 quostions carry cqual marks. Answer any four,

1.

2.

How water is held in the soil ? Defino field capacity,
wilting puint and available soil moisture with rogard to
crop procuction, How de you caleul-to ihe water requiroment
of crop plant ? (2+642)

What is the primary purposc of tillaga ? that are the
important parameters in a tilled suil and how these affect
soil conditicn ? (2+642)

peteo,
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3, Mhat is the role of nitroguen in crop prozluction ?
Give a ddagrenatic pr\.-su.nt.“."&ik-'.'\ of tho nitroasn
cycle in naturc. ) ( 416)
4, \ritc short notis on ¢
(2) Nutricent chsorption mechsnism,
(b) .ciy Soil. (5x2)

5, hat proportion of soil and fertilizer phosphorus
1s usually aveilable to the plants ? iirite down
the P. contonts c¢f four import~rni phosphorus
fertillizers, Yhat should be managunont practlcos
for olficient usc of fattilizc..\r P. (2+4+4)

6. Duscxibo briefly the diffeorcnt vagetative growth

and dovelopmental stagoes of @ 120 doys padiy cultivar
grewn in Khoarif scason. Write the nameus of carly, modium

and late cultivars (two cach) gunerally grown in eestern
reyicn of Indla during Khpozif saason.

(7+3)
Growp C
Nota ¢ Answer any two questions,.
1.(a) Dufinz a dynamical systom, (2)

(b) Finc by erephicel method the trajectory of the

iwo d*.lmcnsiunal system
‘é?é = fl(x,y)

dy - fz(x,y)

53
in the XY-plana. (8)
2.(a) vrite down thc Yahetow Pod cquation of harmonic
oscillator. (2)

(b) Discuss the naturc of tha trajectories described by

the Vander Pcl cquation, Show vhen the above system
oxihiibits limit: eycle bchaviour. (8)

3.(a) Dcfine Hamiltonian of a consarvative E;y?tcm.
2

(b) Durivo Volterra cquations ond discuss tho qualitative
propcrtics of the gystom represcnted by thase cquations

e 4 = - ma
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