INDIAN STATISTICAL INSTITUTE
Resoarch and Training School

Periodical Exanination
B.Stat, III year
THEGRY OF FUNCTIONS (COUPLEX VARLIBLE)

puration: 1 hr, 13 nin, Maximun Marks : 100 Date: 4 October 1963

Roll No, ( )

Dire¢tions 1 Adswor all the questions, Anawers must be brief and
to the point, All answers must be written in the spaces provided
for thé purpose, All scratchwork muat be done on tho booklet
iteelf, Extra shects may be taken for scratchwork,

1, What aro the real and {maginary parts of the function Cos 3 ?

2, Carcfully define the function Log £. ‘hat are the different values
of Log i ?

What are the different values of (-1) ¢

4, State a result using which you con prove that 22 cannot be.the real
part of an ¢very whero analytic function £(z) where 5 = x+iy,

(Plcase turn over)



5, Indicate how you would use the Cauchy-Riemann equations te prove that
i¢ an everywhere snalytie fusction £{z) takes caly real values then

£(z) @ & real constant,

6, Prove that /c g-'--'nl where ¢ is o semi-cireular are (contred at the
origin) joining the two points z = 1 and 2 e =1,

7. ¥il1 the valuo of tho above integral bo altered if we replage C ty
any other contour [ joining the two points z = 1 and z = =1? Give
reasons,

\rlease turn over)



10,

g, Is it true that {er an arbitrary circle C centred at the origin
dz p
the imtegral is equal to zcro ? Give rcasens,
er I¢ -"ﬂ“.

9; Give a precisc statenent of a theoren using which you can prove
that the integral ,C S:n ,R 2 4z = 0 wicro C ia a squarc with the
four points 2(1ei), 2(-141), =2(1+i) and 2(1-i) os verticcs,

Indfcato how you would use Morcra®s theorca to prove that if
{1'(:)} be a scquence of funetions converzing unifornly (in the

danaia D) to the function £(z) nnd.if, fartber, cach rn(:) is
enclytie in D then so olso is £(z),
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LLIER ALGEOR
Aswer all queatiosns
1. 1) R a4 S Aarc sulepices of Vn(n-ﬂ_hmnubml Yector epage)

ReS is the sot of all weotors x such that
Xwysz § JECR and 28¢5,

Show that (ReS) &8 & sulepace of v

44) If T ond s are the dimensions of B and B reepectively
show that dizension of (Re8) ¢ rem:

114) Prove that tho equality sig in (11) hoda it R (D) s=(0 ]
{t.es the set containing the null vector only).

2.0)  Derive Sohweriz's inequality Zer a finite dimmsional Buclidedn veoctar
aplee Vn.

¥) If x and y are vectors in v, shor that

1) Ixey 2 lx=2 2a Z(h:I‘2 + l:lz). Cive a gecmetrical
interpretation of the result.

1) Listetnl c1x-31

144) If | x|« |y | then x ¢ yis orthogonil g6 x-y. Cive
a geanetrical interpretati.u of the result,
3 A linear transformation A froa Vn into Vn is 8344 to Le jdeapotmat
eRan
Show that
4) Ads ideppotent iff Ar.p @ forall x & R{A) where R(A)
is the range of A.

11) If A is idempotent then there exiets A vasts
[x)s Xp00000 x,] for ¥, such that

fxpax for 1¢1¢9(A)and ax; =0 for 9(A) cdgn

vhere 9(A) 1s the ramk of the transformition A.

111) what is the matrix representation of A with reapsot to the
basis discribed in (11)?7

essecacemanana
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1, X and Y are indcpendcnt random variables,
X has a Poieson distribution with the parancter A,

(a) If Y takes the valucs 1 and —1 each with probability %, what'
is the probability distribution of X+Y ?

Aljo find the ewmlativo distribution functfon of Y,.

(b) 1f y'follows the Poisson distribution with the paramcter ,
then, using the fact that X+Y follows a Poisson distribution,
find the comditional joint distribution of X and Y given
that XeY = 15, (13)

2, The variate X has the ped.t,

t(x) = constant x%, /P , 0Cx ¢,
o -1,80. .

(n) Find the value of the comstant,

{b) Given oy O, find the mode of the distribution (the point at
which f(x) attnins its paximun is called. the mode of the
dfetributfon of X),

(¢) Given that a= 0, X is the langth of life (i.e., houra of
service before burning out) of a certaia type of transnitter
tube used in aircraft radar sets, with 3 = 180, Y%hat §s the
probability that a tube will last less than 90 hours? (20)

3(a) X follows the mormal distribntion with mcun B and variance _oz.

Find the distrihutions of
(1) Y=ae+bX (b £ 0)

(11) Y= .‘1“_“_’2

(b) X has the uniforn distrilmtion over the interval (0,1).

Fiod the distribution of

Y= 2 log X
and i¢s relition to tho ehi~sqiinre distribution,
i4 Xl, Xz, vesy Xn are indepeodent and distributed as X,
and -
Y, = -2 log, X, (t=1,2 aaey n)

State the distribution cf % = Yy ¢ Yy v e Yoo



(o)

4.

(s)
(»)

(o)

S

ala

X is s0id to follow the F distribution with a and b dogroes
of trecdon[ X s~ F(s,b) in symbols] if the pdf of X 1»

nn/z'sb/Z' 5_1
t(z) = : X

T E v X L
B( 5% 5_) (ax + b)72"

Prove that ¥ = 5 FwF(b,0).
Hence show how to find P(Y_'(%) given P(X3'¢)
for arbitrary ¢) 0,

Deduce that if a @ b, the median of the F-distribution is
unfty, (the mecdfan’of the distribution of X is the nunber
m such that P(X¢n) = 4 ).

The randon variablea X and Y have: the Joint p.d,t,

£(x,y) = 24y (1-x) coxd
CLyex
Find the marginal distributions of X and Y,

Find the conditional distributions of ¥ given X » x and
of X given Y = y,

(23)

Verify that £(x)y) is pot tho product of the marginal probability
denedty functions, mor are the marginnl pdf equol to the corresponc=

inz eonditional pdf,
Are X'and Y independent?

The pdf £(x) of the varinte X is symmetrical about zero
[teedy t{=x) = £(x)]

Let Yw xz.

¥What is the conditioncl.distribution of Y given X = x ?
Compute E(X.Y) and E(X).

Deduce that X and Y are uncorrclated but not independent. .

(25)

(15)
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1. Deacribe baiefly tho procedure for testing a statistiocal
hypothesis on tho basis of a sample, explaining in this
context ke following concepts 3

(1) the two kinds of errors essociated with a test of
significance

(14) the critical rogion
(114)  the powor of a test
{1v) eimple ond composite hypothasos.

2. Ulven below are cortain hypothoeos about the means and
etanddrd deviotions of llormal populations. TDescribe briefly
{without proof) how you would proceod to. teat those hypothenas,
on the basis of szrples deewn from tho population, indieating
in each cass the form of tho statistioc that you would use
and also the sarpling distridution of tho statistio whon -<tho
hypothesis is trua, o

4. A sarple of oize n ip availadle from o single Normal population
with moan 4 and standard.deviation ¢.

Hypothisos Free gf\in‘mtou Alternative
(1) ne-n o koomn Fi{no
(2) H- Ilo 0 unknown H>
() o= g, Noflantn 70
(4) o=a, # unknown af o
() temp 50 s, of s

B, Somples of sizes n, and n, are available from 2 Normal populations
with nesns and -tm&ard deehuonn (yl,gl)aml “‘2 N o'a) respuetively,

Hypotheses Frce parameters Alternstive
(o) 0‘ -dz Hy ‘ﬁ unknown g > a
1) By =By 01’02 known “1 , “2
(8) 4, =4, 0y = ogbut n o> o

cormon value
unknown
(9) oy =100, Hy s hyrimonn 6y > 1o,

(10} 4y = B uy g 410, kneva H > 8y



4

8.

«ls

Xl, xz, eson xn are indcpendent Nom! randon variables eaesh

with ncan p¢ and stondard deviationg .

L] ]
et Rad ox ox amdf. o po(-%°
1e1 11

- L)

Show that (1) X and 8 are indepundent (11) Vo (B8 Vo
follows the standard Normal distribution and (11i) §/ &
follows the chi-square distribution with (n-1) degrees of
troedom,

If U and V cre indcpendent randon vorinbles, following the,
chi~square dfstributjon with m and n degrees of freedem
respeotively, work out the prcbability density functiop of

F-#;,
n

I X end s are the ocen and the standard doviation 1o 8 sacple
of size n_from a Kormal population with mean 4 ( s 0) and
standard deviation g , show that the sampling distribution
of v = ofx involvos only V=g /4 as poremeter, ‘Vork eut
the asyEptotic eenpling warianoo v.

~sse0ese=
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Duration g 2 hours Dates 8,11,73

1. Yhat precautions are normally tuken to ensure that information
from dscuments are accurately transferred to punched cards?

2, If cards are fed into A sorter with the printed face up and
with Y-edge leading, with the reading brush set on column 17,
which cards will go to pocket 87

3, There is a sct of about 25000 cards, arranged in increasing
order of serial number which is punched on ecolunne 6-10 of
the cards, Each card aleso has érme code nunber of four
digits punched on colunns 11-14, The problem is to scporate
the cards into two decks: (1) cards with the code nuzher 5039
and (2) all other oards; with the eards in each of these two *
deoks arranged as before in increasing order of serial mmber,
How will you do this job?

4, A card is punched for cach atudent of a course, giving the
Roll No, sex and the scores in Mathematios (out-of a maxfrnm
of 100) obtained by the student in tho final examination
according to the following design 8

itom card columis ;em. rks
(1) rol? nucher 1-2
(2) sex 3 coded 1 for males

. - and 2 for females
(3) scores in Mothematics 4 =6

1% fa required to get the totals of seoros scparately for the
male and female studcats ond also the number of students of
each sex,

Draw the IBM 421 Tabulstor control pancl wiring diagraa for
this operation, mentinning the machine set up, switches and
keys used ete,

e Y TYTYY YL
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1,

4,

1.

e

Apswer five questions, Attempt at Joast
tws queatjons from each proup,

Notet Sgparate hooklet nhnn%g be uzed for onch Group,
LOUP

0 ] Tty utivu

What were the mnin featurce of the Britiih manorial oyaten? Driefly
trnoe the process of its distintegration,

Describe the state of Dritish industrics on the ove of the Industrial
Revolution, %hat problens did it pose for the national coonomy?

¥hat do you mean by tho term "Industrial Devolution"? In what
significont respocts did the new economie pattern differ from
the pre=revolution pattern?

"Evon though the two emclosure movemonts caused widespreod sufferinga

¢o the British poasants, novertholess, they made decisive gontributions
't:a the growth aud evontusl transformation of Dritoin's nstiomal economy.
omoont.

Examine the role played tho foreipn trade of Britain in the
of Industrial nglu{ionfy & procans

What was the nature of the contribution made by Britain's colonies
to her economic development in the sccond half of the eightcenth
contury?

GoUP B
Indian Econnmica

Execine the Industrial policy statemcnt issued by the Government
of India,

"The Indian Fiscal Coemission of 1949-80 approached their task
frem a pew angle of vision amd laid down new principles of
protection®. Critically exominc the above uuunong.

Diseuss the changes thet have taken place in the nature, volume
and direction of Indins' forcign trade in the last decado and -
show how far theso reflcct the changes in the Indian cconomy,

Estimate the caises of India‘'s adverse balanco of peyrents during

the plan period, What mcasures have been adopted to correct the
adverse balanceg
.

anoanana
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To angwor ten questlons in all;
The questions cre of oqual marks,

oty A
Answcr any foup of the followin;:

1. Uhat couses earthquates? How are the major carthquike epicentres
distriduted in tho world?

2, Confirm or correct tho following etat ts with t

a) Poel of 903 of tho earthquakes’sre located at leaat 50 Jm,
below tha surfaco of the enrth,

d) S—waves do not trzvel through the eore of the eorthy

©) Airy's hypothssis of isostasy plwave gives the dent
picture of subsurfroc oass distribution below the nountains,

d) lountains are’forncd only by the contraetion of tho
carth's eruat,

3, Trite nhort notao on agy four of the following ¢

Tectosene, Coodynelino, Killigal; Mchoraviete discontimuity,
8im, lsostasy,

4. Jive a short deseription of the erust 6f the onrth as has
been worked out froo seianie evidences.

S, Commeat briefly on the following 3

s) There are some basic difforences betwecn the
continental and occanic erust of the earth,

b) Inner eofe of the corth is made of very high denaity
oaterial,,

¢) There fs & rojular veriation of the carth's gravity
with latitnde,

4) Sciscieity, volconieity and drogencafs arc the rosults
of the sarwe natuzal process,

%hat are the Gifforent stages of mountain building?

(Plense turn aver)



1.

3.

4.

1.

=i

GicUP B
Bhat arc the basie yprimeiplue of Stratigraphy? Gtute maia
divisions of tha subjeét stratisrarhy and the thrce phasos
of -tn_t.‘;n_pb‘o stndy, '

Setine ard dedorido briefly Aiffsreant otrctifraphic units
with oxamplos,

Roprescet a stratirraphic data in a eorventions) way showiog
tbe sequener, foterrelations awd thiekncso of stratigrajhis
uafts nud the pilncontologloenl infermitivn side by sidc.

Answer the following

a) Wbit are the sodimcstrry succévsiors &a Poninsular Indis
during Cambrian-Dcvonian tic-?

b) Dii Peninsular India witross any rerine {nouraicn during’
upper Palacozofc timo anmd if thero b, ryss the location,

o) Namo tho systous of sedimcntery roois that wore coposited
in Indie before Cnmbriaa 2imo, ‘Miat aro the priacipsl
1ithologie types fn thoem?

d) %.at 1s Condwaanlznd? "My is tha Gondwana rystez esorcaieally
important to ws? What sediaents are 2ownd 4n the Geaduan
rocks? '

Contirx or corr:st tte following statemcatas

a) Tho Trilobitcs ede founX fa the Jomdwana group of reeds in
Peeinsular In2ia, .

b) Glassopteris Jlorc characteriscs the lower Gondwana rocks,

©) Dinosanrian rercins bave been fornd by Qalol.o.zlcul‘ Stodies Unit
of ISI frem 4o Tertiory of Feninsclar Indie, . '

d) Mmnulitio IZm:stcno 48 nlwoys & binatratigrephie wnit ani
never 8 rack-niratigraphic wnit,

k) X
Anawor aﬁ'j'm of the fellewing:

Answer true or falso to “he followinr 3

) Creywackes iniieate & c-ntineatal cnviro:mont,
(Tt false what Acns griywmeks inifeate?) .
b) Go a shallow shel? sct wo expeet ¢3 find large bculders’ acacciated
with ¢lay ©¥ linostono. . '
(It falee izt Is oxpostod on & shallcw ghelt?)

¢) Arkose e an ecrly wactacring product of movatains,
(1f falso under vhat oanditicns an erkcass fermed?)

d) Mud—cracks indicate & dassieating cnvircoment,
(It ?alze whet do cmd=cracks indieate?)
¢) Theidathyal cavircnment acataids ecorsc=grained sedimcnt boenune

it is at thc 22c{ of momatains,
(it false whit doco a hathyal ewvirsnment eontsdn?)

S¢~—wesua wuot 29 moant by prlede—cnvironment,

b) Virite s%ort notes on the follmeirg:
1) Nockatypes,
14) Rockeansooirtions,

lg'l_ el continuntal anvircrents,




Suration @ 14br.15 erca.
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I14DIAN STATISTIC.L INITITUND
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B,Stat, II1 yoar
SCCICLOGY

Datos 1L Octobor 1953

angwor uny thrao quastions

Desoribo tho subjoct mattor of Sociology.
Explain tho relation, 4¢ any, botwoun Sociology and Statistics.

What is Kinship? Doocrido difforont typos of Kinsbip. Ixplain
tho ioportanco of Kinship study in Sociology.

Dofino family and duscribo diffaront typos of family with
exarples from Indian 1ifo, %hat arv tha functions of fomily?

7irto notos on 1

(a) Linvage, (b) Undleteral grouping, (o) Patrilocal,
(d) Collaturals, (o) Cotra, and (f) Gunealogiocal Method,

Tesssscsccasse™
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WATIEMATICS T

Purnt fong 2} hours Date: 3 Dec,19A2
Anerwer all queatjona

1, A and B are lincar tranaforoations from V:'II into Vn I is the
{lentity trnmfo_runtinn. Show that ,

(8) rank A + nullity A= n

(b) ronk (A+B) < rank A + rank B

(o) rank (3B) X min (’rank A, rank B}
(4) 1) ronk & + rank ( x;\)_>_n. '

ii) When docs the equality hol2?

2, A'end Bare ( nx n) metrices, I is the fdentity matrix and
X, y ore row vectors,

(a) Show that 1AB! « JAI |BI

(b) Show that [T + x'y| = 1 + xy'

(e) Deduce from (b) the valuo of JA +x'y| where [A| § O,
3, A and B ore similar matrices, Show that

(a) £ ana B are sinilar ( k ia on integer).

12 p( t) 48 a polynominl in t, then p(d) and
Bs are similar,

(e) A and B have the samecharacteriatic, pelynonial.

4{a), A end B are {n x n) matricés, Prove that AB and BA have the
same characteristic values,

(b). Ais a (n x n) matrix. Such that a,, >0 for all i and J
n

1§ =
and I a” =1forim=1, 2, ..n
i1
Show that

(1) 1 is a characteristic value of A, ®bat is the
corresponiing characteristic vector?

(11) all the characteristic valucs are < 1 in magnitude,

5. Atsa (nxn)motrix and T is the lincar trunsformution
represented by A with respect to the basis °<l' 0 ....u%).

x and b are row veétors, Prove that the following statements
are all cquivalent,



(1) Cclumns of A are linenrly inlqpunduqt.

(2) A fe the product cf clim.ntary matrices,

(3) . There exists a unique matrix A7 wueh that
aate ooy

, .
(4) The system of cquations sx' e L' has a unique solution
for every b,

(8) 1Al 4o

(6) Dimension of the range space of T {ia n,

(7) Dimension of the null apace of T is 0,

(8) The linzer transfcrmution is one — one,

(9) There ig n unique,linou% transformation T-l.nuch

that T a1l
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Hid-tero exnminaticn, 1963
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MATIEMLTICS XX

Murntfony 2} hours tinsfmum blrpkag 300 Dntes 3 Decemher 1063

JAttempt all the gueaticne

1. Let f(z) be anrlytic inside and c¢n the simple closel contour C and

lct us suppose that f£(z) = 3¢5i for oll z on C, Bricfly inticrte

how ycu would prove that f(s) w 3454 for all z inside C clsn, {10)
2¢). Define the notion ¢f singularity ¢? a single valued function of

a complex variatle, (s)
b). Make'a classification of singularitics that such a function nay

have, (s)
c). Give in example of n function with a nco—-isolated singul arity at

g =C, (5)
3a), Give ‘a definition of the concept of residue, (5)
b). State end prcve Couchy's Residue theorea, (10)
4a), Carcfully explain what y-u mean by the Lourcnt expanaicn of a

functioa dround cne of ita isolatcd singularitics,(No procf

required), (10)
b), Give an cxample of a function whose Laurcnt expansion aréunl

the point z = 3451 is non-ternimction in both directions, (3)
8a). Explain how you would study the brhavisur of a funetion nt the

'point at infircity!, (s)
b), Give an exanple of a funetion thut pay be called regular at the

point at infinity, (3)
¢), What kidd of singularity the function sin = has at infinity? Give

rensons, (s)
d), What {s the resiZuc of Cos z at infinity? Give rcasons, (3)
63). Let I" be the upper scni-circular are ccntred at the origin apd

b).

Joining the two points R and =R on the real line, Give & detailed
pronf of the fact that

1z -

I &+ 2% — 0 asR —ym (15)
r
Indicate where the proof breaks down if we take ™ to be the lower
seni-circular are. (s)

Explain how you would use the result stated in the previous question
to prove that

‘: -'—‘:—'-dx a T (10)

lnke a dotailed study of the singularities of the function ¥ Cosce (¥z), 5))
5

8),
Bf.' ¥hat kinl cf . singularity the function hae at infinity?
» What arc the resi'ues of the function at its “ifferent singularities.
Give reasons, (5)



Durations 2% heurs

1(n).

(),

2(a),

(b);

3.

INDLY: ST.TISTICAL INSTITUTZ
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Mid~tern exaninntion,1003
J. Stat, III Yecar
TRODLBILITY

Maxirum Marke: 100

o 0! a3 you chn

Date: 8

The probability of "making thoe green light" at a certnin road

interacction s 0,2, In a scrics of indcpendent trials,
{is the nunber of trinle requircd for the firet succgss?

The probability of cbtaining a bulls—cye for a particular person
is 1/3, Ten ahets are fired, Vhat is tho conditfonnl probadility

what

of obtaining at lcast three bulls—cye-knowing that at lecast ome

bulls—eye has boen scorcd?

A poiat is chosen at random inside a circle of radius R,
of the diatribution function, find the distribution of the distance

X of the point from the centre of the circle,

Thé pdt £(x) of-a variable X is symnctrical about zoro

iee, £(x) § 2(-x) . Let a)0. Prove that *
F (0) = 0.8,

P(Xy0)le08r J £(x)ds,
o

Fl=a)¢+F(a) =» 1
P(-a < X Ca) = 2P(a) - 1
“P( Ixl > a) = 2P(<) & 2 [1-P(a)]
where P(x) is the e,d.f. of X,
14
Lot £(x) be the pdl/% randon vorisble X,
{x‘ 0¢x ¢t
(a) 1) = 2-x 1$x¢2

Pind the c.d.f, cf X,
Also tind the distribution of |X 1],

®) 1) = 2"’.(:—1,)’ y =m (X (00

Deternine k.

Find the median and the nmede by {nspuction,

In terms

(p.T,0,)

cember 1983

(e)

(8)

4]

)

(9)

)
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Given that the waiting time T for scoe chance event is exponentially
djetridbuted , 1.0, .
i VP

(ﬂl-i. g o’:(-o, 8>O,

tiod (using o.duf,) the mum 1 distributicn of watting tiné wnder
the resteiction 'l‘)t QT /*Usbitrary fized velue of 7T,

Deduce . u.h "
PPyt oz | ) t) e pr) z) for x )0, (1)

The jaint, dt'trlhurm of X and Y is given by

- el
‘ (lpy) lz ’2.

'/. 'l\

Al\

let U= XY uull 'V- ;-

Dy integroting over the appropriate pertions of the sdnissidle
region, find

(a) , POL4) (1)
() »2¥g2) (7)
(o)  the prodability of the "compound event*

U g4, w2 (0)

(d) . Do any points of the admissible region satisfy
the inequaliticos U \(2, ¥ )2 simultaneously? (4)

(e) Deduce thnt 1 and ¥ are not indopendent, (4)

‘, Xz, Y X m indepondent yondon vurinblu, i.e,, their joint
Pedef, 18 equl to the _product of their rmrunnl density functions .

(a) Let 0 02, coeyp ?. be functions defined on the real lino,

Prove that .
Bl q () )t ql) )= O, ()] B8 0) )
(o ‘%‘x“) I @

(b) Esch X, follows a standard nornal amrnmuu N(0,1).

Use mgf to obtain the Uistribution of zz- X, (s)
i U ]

(¢) Each X, has the sane distribution as X whose mef is 4(01X), Lot X =
- 'y "
;‘; “ Xi be the weon of the random variobles, Show that the
1
mgt of X is
ue %)= uf(2:x )" ®
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3,Stat. III Ycar
STATISTICS X (Thesry)

Dupntiong 2% hours Unxinun Markat 100 Datetd Doe, 1063

1.

Attorpt nny FOIR queation, Fach
questi-n earrics 20 mirke nnd 30 muyks

are rescrved fcr aanfpnm nts

Human'3153d baa becn elassificd into threé groups WM, IN and NN
deedrding to one system of elassitication, In"a populatfon under
pan=mixia the relative frequeneics im theae threc groups Are’

' .
cxpeoted to be 0°, 20(1-0) and (1-0)% respectivoly; whore the parameter
9, 0 <3 <1 {» called the frequency of the gene G-. In a simple
serple of size n from such a populrtion,the !r&{;ﬁénelen of tha greups
K, 1V anl NN were found to be ny) m, and n, respectively)
nxmzona-m
Chtain an unbiascd estimate of '@ di! enlculate tho variance of
tho estimate,

A gun is nimed at the centre O.of a plane target, on which tvo
orthogonnl axes of reference XOUX' and YOY* are morkad out, If

8 gshoft fired frem the gua hits the target at a point P whosa
eo=ordinates with rcfercnce to the above two axes are (x,y);

then x and y nre »2id to be the errors of the gun slong the
tws oxes, These two crrurs for a particular gun are independently
and Noroally distriduted random v=¥icbles, each with mean 0 and
stenlard deviation ¢ (feet), C

Calculate the chenoe that a shot from the gun will hit the terget
within a circuler region of radius r foet, with centre O,

A statistic X is 88l to have the chi-square distridution with
n degrecs of freadom if its probability denszity function is
of the forn ¢

B PORTI !
oo et

i ()

’n(,) - , for 0 &x < 00

0, ottervise,

Caleulate the cxpeeted mluo of X‘.

1t .2 is the usual unbinsed catimator of the varinnce 02 of &
Noxool population, brgcl on A sample cf sfze m, then the statistie

(n-l)az/o2 follows the chi-square distributisn with (n=1) degrees
of fyeedom, Use this faet to detcrmine th2 constont c, which will
mrhe 8* = ca an unbiascd estimate of 0 .

(p.1.0.)



X an! Y are infcpenlent reniem varinbles "htributo.! Normally’
with zorc mean on' unit varimnee, Work out.the aamplfng distribution
cf the statiatic

X+Y

T — et
T

A stotistician usod the £211owing rule to decl’e if 8 coin is
unbirscd or not i Me tossca it 5 times an? if he gete either

all heads or all tafls, ‘he rnaurdu the eoin as bitsedy otherwise
ho takes it as unbizsel, “hat is‘the” 'sizc! of the tead?

What fa the'power® of the test when the ccin 1a biascd and phe
probability for zetting o hood 18 0.6?

It r 48 the ccrrilation cuetﬂoicnt puted from a ple of
oize n from a bivariate Norpal pcpulatiza in which the correlation
ccefficient fs 3>, then the asymptotic sampling veriance.of r for

large n is
V(e) ~ (L:.fﬁ

Werk out the asyeptetio senpling variance of the stotistie

7'.’1‘ tor, :: *

Tasessesee=
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Rescapch and Tealning Keheol
)lld-.tern exaninitiosn, 1063
B.stats 11T Year
STATISTICS I (Prnetical)
3 hours Vnxiencp larksg 100 Dnte: 4 Dec, 1963

Notet D-cks and Praeticpl yecoria ore
npt 1o he used duride the exanination..

The standard devintion ¢f a Noronl population is koown to be unity,
but the mcan is unknewnl How will you test, at the 5% level of
sifmiticance, the hypothesis 0 that thu mean is zoro,against the
elternative that the nenn is dIffercat from gero,on the basis of

a somple of size n=16 droawn from the populaticn? Caleulate the
probability P( ) that youwrtest procclure will result in the
rejcction of the bypothesis Bonhen the valuc of the mcan s gifor

B =1,0, =0.5 (0.1) + 0,8, + 1.0,
Plot tho graph of P(4) ayainst .. (23)

Estimates of the propsrtion of enployed persons in a cortain
eity dbtatined Irom two fadependent random samples a 51"11
below,: Can the differcnce between the two'catimates/regarded
as fuo to fluctustions of samplinz? If so, combine the two
cstiontes and calculate the stondard error cf the oombined
estimte,

survey earple size estimte of proportion enployed
1 ny = 2350 Py = 0,3060
2 n, = 2678 Py = 0,3854 (20)

The following gives the heart weipghts in groms of 12 female and
13 onle cats, Does the heart of & male cat on an nverage weigh
fiore than that of a female eat?’

heart weight of cats in grans,

males - 12,7, 15,0, 0.1, 7.8, 12,8, 8.3, 11.2,- 9.4, 8.0,13,9, .
10,7, 13.6, €.6, 11.7, 9.3

fecales: 7.4, 7.3, 7.1, 9.0, 7.6, 9.5,.10.1, 10.2,10.1, 9.5,
8.7, 1.2 (20)

The following table gives' the observed frequoncics of different
conbinations of colour and pollen shape in sweet pea in a certain
plent breeding experinent, - Given in parenthescs are the reletive
froquencies expected under Mendel’s genctical theory of inheritance, -
Examine whether the data are in agreement with Kendel's theory,

pollen clour

shave purple re!

long 208 (u/10) 27 (3/16)

round 19 (3/16) 85 (a/se) (25)
li’fﬁ

Class Record (10)



INDL'N STATISTICAL INSTITUTE
Resecareh and Troining School

Wd=tera unn_:lnntlonl 1063
D, Stat, III Year
ECCMQLICS = I
Duratfont 3 %wra, Dates 2 Deeombry 1963

Notet Scparnte Answep Bonk should b
ugel for g¢ach Grou

Anewep four question of which nt Jesst ono rat be
fronm eac ou
(1 Y

1, Exeaginé the principnl chernoteristica of tho ¥rmorial
System, How did it disinte;rate?

2, DBriefly explain any two of the following 1

1) The Sccond caclosure movement,
1i) The Factory System.
141) Put out System,

{RCLP_1

3, “Japan's industrialisation wns carried out in a backward
sotting” - Examine this statcment,

4, Discuss the State's role in the process of primary
accumulation of capital in Japan's oconomy.

8, “igrieulture playcd & vital role im the industrial
development of Japnn,* — Discuss,

8, Exemine the role playecd by tha following in the §ndustrial
devolopment of Japan at the initial stoge (any three)s
1) Texgile Industry;
[
11) Traditional consumption pattern;

ii1) labour-monagement rel=tion;
iv) Isolation,

“esssson™



INDLAN STATISTICAL INSTITUTE
Research and Training School

Mid-term examination,1963

B,Stat, III Ycar
ECONGIICS- XX

Dutat{on ¢ 2 hours Date: 2 Docember 1963
Attempt any three

1, Discuss tho characteristics of Indian Banking Systen and
its defects, i

2. Discuss the atepa token by the Government to solve the
prodlems of Indian Bunking System,

3, Examine the role of Reserve Bank of India in the economic
developmen$ of our country,

4, Critically examine the Deposit Insurance Scheme adopted in
India,

5, "“Nationalisation of Bank is an icmediate nced for the rapid
and proper growth of our cconomy,* = Discuss,

8, Exanine the causcs of India's adverse balance of payments
end its effects on the economic development of our country,



INDLIAN STLTISTICAL INSTITUTE
Rescarch and Training School

Uid-tern exanin:tion, 1963
D, Stat, il
BIOCLEMISTRY (Theory)

Duragiont 2 hours Max{mp berice = 100, ntey 7 Deo, 160°
1, hat is en enzync? Define enzymw unit, Deseriboe the preparation

2.

3.

4.

end propertics of the following cnzymws,
{) Pepsin
ii) Urease
Give one exarple for each of the follawing 3
Polypuptide, Coenzyne, Aminoneid, llormone, Nucleotido
Doseribo how pyruvic acid is motabolised in the mumalias syetenm,
¥hat is a provitanin? Give examplo., Vhat are the defidioncy
symptons and natural acurces fer the following vitonins,
1) Viteaine B
i1) Vitasine B,
i11) Vitaoine 3,
How the protein molecule is made up? How cam you quantitatively

estizete protein in a natural source, Fhy we need protein in
our diet,

Whet §s thyroxine? Descride its effcet on hunam body,

78). How can you identify the individual conponents inm & mixture of
axino acids?

s), hat i fscelectric point of a protcin?
¢)o That {s DRV and TRNY

That are tleir biological funetionsy

(15)

(10)
(15)

(20)

(15}

(10)

(1c)
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B, Stat, IIT Yeer

SOCIOLOGY
Purstisn § 2 he, 1S min, Maximm Marks: 100 Dagey 8 Decombep 1063

Note: Answep any three queations, at lenst
&£ fyom cnch group,

1. Define elon, mofety and phratry nand explain their
intorrelcotionships, ¥hnt aro tho functicns of ¢lan?

2, Yhat is the importance of the atuly of caste in Sociology?

3. Whot is age-grade cnd in what wny this influences customary
groupings among us?

GROUP B

4. Define "institution®, Distingrish between true and
natural sexual division of labow. Give examples from
primitive and civilized societiea,

8, What is incorporeal ani corporezl property? Illustrate your
answer with exnmples from both primitive and eivilized
societies,

U, What is the socinl ligniﬂcnnce/vnluo attached bchind "lobola®,
*kula®, "potlatch™ and "Feasts of ‘Merit"?

~esns0ae=
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Periodicnl Exeninution

B, Btet. 11T Year

ANALYS IS
Duration: 2 hours Maxirnm Marks; 100 Dnteg 13 April 10€4

1, State Wierstrass theorenm on approxination of any continuous
function by polynonials,

2, Use (1) to prove that

b
Hn [ £(2) Cos ¢z dx = O,
t =~pn’a

3, If £ and g are two ecctinucus functions on [ 0,_1] such that

f: o 2(x) ax = J: et glx) ax

for values of ¢ ‘'lying in an interval around the origin, show
that 2(x) & s(z).

4a),Stato Parceval!s theoren on Fourior Series,

b).2(x) s o periodie function of peried 277 defined as £(x) = ,n- x|

for =T £ x (. Find tho Fourfer Serics corresponding to f
N en
Lz .

and discuss its convcrgence, Deduce the valuo of Z
=i n

¢) Pind the Pouricr Sories cf the functfon (of poriod 1) defined .
as follows 3

A
]

e

£(x) - .

I8
t
13
W ©
IN
"
NN



LOLWN ETATISTICAL INST)'WI'S
Rercareh and Trafndng Leleol

Feriodieal Exwainaticn
Y¥,5tat, 1IT Year

LI¥EA  ALCEN
Puration ¢ 2} hours i eg 23 Mareh 1964
Atteapt mny four qucations.

1, A is a self-adjoint linear transfermaticn defined on a Couplex
Euclideon Vector Spuce, Show that

(1) A1l the charuoterstic values of A arc real,
(1) 12 A g ond )\2 are two distinet churneterisiic values and
z,, X, are elaracteratie vectors corresnonding to )1. >\2.
then (z,, x,) = 0,
(144) There exist n {indcpendent charactcristic voctors of A,

2, C. is anorthogonal linecar transfarmation dofined cn o rcal Buclidean
veetor space, Show that

(1) ¢ takes en orth 1 basis to anothier ort! 1 doais,

(11) A1l the charccteristie value of C ase fn nlcclutc value equal
to unity,

(§18) The deteminant of tho matrix of C rolative to an orthonormal
basis equals ¢ 1.

3, A is real syroetrio Latrix, Show that thore oxist an orihogensl matrix
€ such that C.C' is diagnol,

Ecnce or otherwiso show thot the gquuiratic Zren xiAx' ex: ho
as sun of squares bx a cowordipato trinsforuution, x iz the rew veetoer
al*

(g0 Yar eened

\

4. If A 1is a syometrie ratrixz, show that the neccesary sad sutficlent

condition for A o he positive definite is that all the principal
minors of A are positive,

8, Shcw that the quadratic forn (Ax, x), whorv A 1im a solf cdjoint
lincar transformation, attains its ciaitmun over all veetors of
unit lcosth ot a eharastoristic vector of A and the ninjmm
attaisad s the ecorraosponding charaoteristie valua of A,



INDIAL GTAYIIOICAL INGTITUTL
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Teriodicnl Excmination
B.Stat. TII year
PROBABILITY

Duration : °F hours tesat. Date 1 17 FPeb., 1964.

1.

(a)

(v)
()

(a)

Naximun mnrks ¢ 100
-2 and X, are discrete rendom variables toking two values
each, If X, nnd X, nre uncorrelated, prove that they are
independent. (18)
X, and X, have a uniform distribution (i.e,, the joint
p.d.f. = a conatant) over the squure vhose vertices are
the points (111)0 (1"‘1)0 (‘10'1) and ('1!1)' Find the
Joint distribution of Xy + X, and X%y - X,. (22)
Are X, X, inderendent ? ( 4)
Are X, + X, X; = X, indenendent ? { &)
l(.|. Xz, ese % are indepcndent atandard normal variates. A
is a given rxn matrix (r\<n) ouch that AA' = I, vhere I
stands for the identity matrix,

X1 Y1

Let X = (x'g) and Y = (Yz . You are given thet Y = AX.
Xn Yr

Prove that Y,, Yz...., Yr are independent standard normal

variates. (30)

A rondom sample Xl, )!2, seey ’{n of n independent observations
is taken from a population where the diztribution is as follows:
the pdf is f(x) amd the cdf is ?(x). {Thus each X, has the
e £(x)) .
Let xm= nax §x1, veay x&. be the maxiwmum of the observations.
Prove that the event {xmg :J occurs if and only if the
joint even ix.l\( x, x2\< Xy aney %é x} occurs. (7
Itence find the pif. of le (10)
Use a similar method to find the pdf. of

X = mn.zx,, ey )g‘} . (10)

ctven that X, ~R[ 0,6 + U , weare R[9 , B+1]
denotes the rectangular distribution on [0 y O+ ﬂ
find g )

(10)



INDIAN STATISTICAL INSTITUTE
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Periodien) Framinotion

B. Stat, 1II Yenr

PRODABILITY
Durationg 2} hours Mexienn Marke;' 100 Dates 8 April 100::

1. It i» found that the distribution of income. X in a population
is given by the Parcto distribution 3

x o .
Hx)a)= (2, *2%
xy0,
whero x and ( are the parancters,
Find the oedian of the distribution; and, given & ) 1, find
the mean, (18)
2(a). X bas the paf
-2

£(x) = constant ( 1 = fg )" -8 (x \(n.
Find the. distribution (you need not find the constant in the
pdf) of the varisble T which fe related to X by the equation

-—
[ 2(»01)4-‘1‘2_7‘

[Notu The positive valuo of the square root is taken J

(b). X and Y ore indopendent N(0,1), Find the distributionof §. (143}

3(a). X_ follows a rectangular distribution on the interval
[ a-h, noh] . Find its characteristic funotion,

(b). The randon variable X, bos the cdt

pn(x) = (0for x {~n
20 g0
g for o {x ¢n
<~ 1 for x5

Find the C.F,  f (t) of X,

Also find  lin ﬁn(t).
n =3 oo

Ia this limit function continuous at ¢ = 0? (12421

(Please turn over)



4.

«2=

a 4ipdependent cbservations X0 g4 eeen X, ere token
at rondom on & rondom varisble X for shich E(X) = Mo
Vx) =6, A function Y, = £(X;, Xypee, X,) 18 eata
to be a cousistent estimator of )1 if

r{lr,—»b(- —> 0 & 3—>c0,

for each £ D0, Prove that the scmple mean

»q
[}
[- T 0%

o
Z X, is a consistent ostimator of 4 .
1

6ocso(ecess

(13)



INDIAN STATISTICAL INSTITUTE
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Poriodical Exacination

B,Stat III Yenr

STATISTICS
Duration: 3 hourg Max{run Mnrks;200 Dote320 April 1064

Use of books, notes, practicnl records allewed,
1, "4,B,C and D are four points on a straight lino, Lengths of the

sogments AB, AC, AD, BC, ID and CD are mcosured, and the measurcments

ere denoted by Yyr Tor Y30 Y41 ¥y ond Y respectively, The moasure—

ments are subjcct to independently and normally distriduted Emdnn
errors, each with zoro moon and o common unknown variance ¢ .
The numerical valucs of the measurcmonts ore t y- 1,98, y, = 8.13,
¥, = 8.89, y, = 3,00, yy = 4.13 ond y, = 1,24,

{1).Denoting by 0., 0, ond 0, the truc lengths of the segmenta AB, BC
and CD ronpeohvt?y, wrila down the observational equations {n
torpa of 0‘, 9, ond 0‘,’.

{ii).0btain tho lenst-squares oquations for ostimating 01, 02 and 03.

(411).0btain the 'best! ostimates of Bl, 02 ond 0‘,‘.

(1v) Estinate J‘z.

{v). Obtain the dispersion matrix of the estimates of 01, 02 and 03.
(vi).Estimate the total length of the sepment AD and find the standard
error of the estimate,

{vii).Test the hypothesis that the length of the segment AD is 6 units,
ngaingt both-sided alternatives.

(vifi).Test the hypothesis that the points B, ond C internally
divide the line AD in the ratio 2t 3 1 1§,

2, Ono evening three persons suspected to be driving under the
influence of liquor were stopped and blood samples taken frem
each were acnt to tho laboratory, Five detorminations of por ocent
alegbol in blood were made on each sanple, According to law,
drivers wvho have more than 0,05% aleohol in their blood ehould
be sent to Jail, Do the data suggest that all three drivers were
equally inoxicated, os determined by per cont alechol in blood?
Should ooy or oll of them be sent to jail?

driver per eant aloohol in blood saoples
1 .2 3 . .8

1 0,08 0,08 0,08 0,07 0,00
2 0,14 0,18 0,16 0,18 0,12
3 0,00 0,02 0,04 0,02 0,03

[stnte your asaumptions cleulyJ

(3)
(s)
(7)
()
()

(1
(o)
(12)

(50)



IMDLWN SPAPISIIC.L INSTITVTE
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Periodicel.Exnzination
B, Stat, III Year

ECONCLICS
Puratfong 3 hourg Pyl Yiarkgs 100 Maye!

Answer five question, of which at luast
two pust be fror cach gruup,

Gy Econ b

1, "The cssonce of the prodlem of econonis developrent is the
prcblem of roising lchour productivity.”

Amplify’the statencnt ond briug out the part playcd by
Capital, In this context discuss also the vicious circle of
provertys (124748)

2, Industrial revelution is an end-product of 'impoxtcot changes
in the economie and uxtrascoonsmic splierss, Fhow that the
wny of achieving this endeproduct s nct ome Wt many, In
this ocontext, compare and contrast the wiy industrial ‘revelution
or thy take—off was ccnploted in England and in Jzpan, with
speofal referonce to the pseition of the factcra, (12413)

3, "The pattera of Japancee growth doffers from the earlier
Europcon patiern in scveral rospects, notably in the development
of indnatry at & low inoooe level and the mmevenncss of tochno~
1ngieal growth,® Explain thia statcment and dagoribo the *
pectliar pattern of growth of employmont and tho throe sectors. (28)

4. Strtd the salicat fe~turce of Japan's Deubling tue Hotional Incone
Plaa, (28)

P B ¢ Indinn Ceonnnfe fonditisna

8, [Explain tho causcs of reocnt price risc in India nnd exemine
the adequacy of the moasures so far taken by ihe Govermment
to curb it. (20)

b, Discuss the charucteristica of India‘s Tax structure and
examing the principal features of Kaldor's Tax reforur
proposala, {28)

7. Exoamine the role that India's Pullic Debt has heon playing
in our econonjc devclopoont, (25)

. Disonss the {mpirtanca and functions of the Stato Troding
Corporction of India, (as)



INDIAN STATISTICAL INSTITUTE
Rescarch and .Training School

B, Stot, ITI Yenr
Periodical Cxanmination

ANSICS
Durntion: 2 hours Pul) mnrks ¢ 50 Pa 24,2,

1. What {s thermodynomic probability? Show that the number of
particles in the 4 gh cell, in the stato of maximum thermodynemis
probability, is, actdording to M-B statistics, ia

N, = g exp (;"/lﬂ')

where N = total nomber of particles, 2 = partition funotion,
w, = cnergy of the partiele whoso phase point is in the 1 th.cell;
K @ Boltznann constant ond T=temperature in degree nbsolute,

2, Apply the Maxwell = Boltznunn statistics to the monecatomio
ideal gas to find

(1) the velocity distribution function, and
(11) the cquation of state,

3{a).Suppose thero aro thrce colla ia phasg sptoct
1,2, and 3, let N=20, N =N, aNo=10
and w“w- 2 joules, v, - 4 joules, Yy 8 Joules, I 5"3 -2
find SN, ond § N, auch thot N 0 and U 0,

(b).Derive Stirling's approximation for finding tho facterial of
a large numbor with aufficient precision,

(0]

®



IIDIMN STATISTIC. L LIISTINGE
Besearch and Tradning School
Yoriodienl Rxaaination
DeStat. II1 Year

EICINEL2LIG

1C.2.64. 242048 2 hra,

1.

2.

Je

4.

Hote s (1) Attuapt question NMo.4 and any twd quostiome
froa the rezoining ones.
(2) A1l quowtions corry equal anrks.

State bricfly general assuaptions m1de in ealculrtism on reinforced
concrete beaas, -

he moaent of rosistance 2! o reiaforcdd cmerete Leda may Le exprosved
bty the forauld, il = R LI where U 1s ths moment of resistaace, b
the trealdeh of the boam tnd d the depth to the ruinforeement, R,
being 2 osnstaat, depending on the amnt{utnl stresees and tho
modulrr ratio.

If tho allowable strvwuce in the conorote anl steel are 750 lb. per
8Q. dn. ond 180CO 1be per squaro inch rospeotively ond the alua of
madular ratio is 18, determino the wilue of R for econsmiocally
desiged R.C.Cs Lem. Also coloulnte the econsaio percenthge of
steel. Discuss how the wlucs of R would echange in the cases of
uder-reinforced anl over-reinforced bexms.

A tiaber beam 25 feet long Qnd 15" square in scction floate horizon-
tally 1n sea wter, 7The weight of timber &8 4O 1b, per cubdo faot
and of wator 64 b, equal weights just sufficicnt o immerse tio
beaa are placed dn 4 feet from each emd. Calculate the walue of
each welghts Draw t1d shear foree and Bénding lixent Disgram

for the beaz. Cnlculate oidaun flemurdl 8nd shoar streeses in tho
bea,

M 18" 3% 7" > T5 1us. B.8.3. is sisply supported over 8 spaa of
18 feet and carries 8 distrituied 103 vhich ‘mries uniforaly frox
1 ton per foot run ot onc end €0 3 tons por foot run at the other.
Find tho.ogount of doflectim At the aid-spin, for the R.S.B.,
1, = 1149 1nd, B = 13000 tous/in?.

4 Baisbsmia

For & givon stress, coarare the momentsfof a bean of squire section

placed (1) with two oilos horizontald-(If ) Widw=&

A 7ertical woolen post 25' hich tapers from Gi® dfa. at the Base to
4" a¢ tho tope At mhat point will the post hredk under & horizomtal
Fall ot the top?

If the 33&; f rupture of tho wood is 4CCO 1b. per square inch,
cdleulat I: ol will cause failure.

e e e ———
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Annual Exanination, 1004
B. 8tat, III Yeor

ATMEATICS I (anolysis)

Duratjont 3 hours Mogien Markes 100 Date:20 Mny 1964
dnawer ] gucstions
1(a). State Wiorstrass theorem on approximation of contimuous
functions by polynomials, (s)
(v)e For the functien f(x) = \/x in 0& x <1, find the values

2(a)s
(v).

(O)o

(a).

3(a).

(®).

of n such that | B (t,x) - /X | ¢ 1/10 unifornly in x,

B (£,x) denoting the Bernstein polynomial of degree n
corrasponding to f, 1)
State Pejer's theorem on Pourier series. (s)
If X and Y are twy integral valued rondom voriebles having

the samc charseteristic function, deduce fron (a) that X and Y

must be identically distributed, (s)

If 2(x) is continuous and perfodic of period 27T, prove the

inequality T
e jn 212 ax ), § a2

ﬂ
vhero o, = P ; [ t(x) o1 g, (10)
.M

Find the Pourier series of the function f(x) = o » -Tf\(x \(ﬂ'
6( being a complex nunber, Deduce the value of
)

—1
ka0 1+p0° (20)
1t £(x) is an integrable continucus function on (-9, GO ) ehow
0
tx

1im 2(x) o dx =0
I$) =20 < (10)
Evaluate the Pourier tronsforms of the following
(W (10)
(11) —3—:,—“'-2—‘ (18)

(i11) 2(z) =0 it x 6 or x 4
aC-x if 5 < xg6 (10)
wze4 it 4 x5

o0eooe
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3. R and S are eubssts of an n~dioeasionnl Euclidean Veotor Space V.
L
R 4s the set of all voctors such that every vector in R {s
L
orthogonal to every veotor in R and 8 is defined sinilary,

Show that n .
(a) 1t n(s unn RS

{v) (Ts) Cer os"
(¢) R o+ 8 C (nns)

(d) I R and 8 are subspaces of V, state and prove the
correspouding results for (b) and (e).

[ T8 1s the sct of all vectars z=xsy such that x LR, yé s/

2(a)e let A bean, (n x n) real mtrix,
% - (fu ) P )‘n) and b= (b, byy aaesb, )
are row vectors, Show that tho systes of lincor equations

Ax' = b' is uniquely solvable for every d .if and 'uﬂy
it it {e solvable nniquoly for a purticular b,

(b)e A is sanxn real matrix, b= (byy vee B) and x 10 0 ia (0).
State and prove the mecessary and sufficient conditions under which
Ax' = b' has a solution,

(e)e A, bond x ore as defined in (b), Show that even though Ax'sbp!
may not always have a solution, A'Ax' e A'D' has always a solution,

(Pluase turn over)
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3(a). B is & skev symcetric real matrix (f.e. li" - “) and X
is a cherscteristic value of B, Show that = A is slsos
charasteristic volue of D,

(v)e A isareal nxn matrixeush that I+ A isnossingular
Then show that A and (!oA)"‘ comute,

(c). D 1is as in (a) ond X + B is nonsingular, Show that
A = (1-B) (hl)'l is orthogonal, Also show that
(1=\) is nonsingular,

Ha)e U taa witary lincar transformation defined on a complex
Euclidean Vector Space, Slow that there cxists an orthonorwal
bosis relative to whiich the matrix of U is diagonal

() A ond B are lincor transfermations in complex Euclidean veotor space
LB @ D\, Show that thoy have a compon characteristic
vector,

(o). Prove that tho mocessery cnd sufficiont comlition for the
existence of on orthonormal basis relative to which the
oatriz of a linear tronsformation is diagonalis that it
should be pormml,

8(a). If A 1is a positive seni-definitc lincar transfermation
then sbow that there existe a positive scmi-definite 1inear
tronsfornition H such that 4 = H-,

(%) Using tho above result, prowe that any arbitrary linear
transformition enn be reprosonted os the product of a positive
soni~definite linear transformation aod unitary transformation,
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PROAGBILITY
ati he! kng 100 Dotes 83 Moy 1061
wer 8 urstfonn-

1, x‘. asep x. are independent ebaervations en a randos variable
X shese distridbutiea is symmetric abeut O, Prove that

}: X,/a is wcorrelated vith i’. X /n, whore r s

any positive integer, (s)

2, A rendom verisble X tas prebability density function (pdf)

1(z) = 6z (1-x), ] \(x \(l.
Find & menetically imcreasing function of X hcving the pdf
sb) = 30 - /7)), 0&r o (12)

3 There are two brande of synthetic fibtre, A amd B, The pdf
of the bresking strength (1., the force required to bresk
the fibre) for A is

3
l‘(l) - aae® N 0\(:(00, s 0;
and for brand B {s
3
,0) =3 7 0¢y o, B0
If a piece of each brand of fibre is chosen at random and

tested, vhat is the probabdility that the fibre of brand A
will withstand greater temsion than that of brand B? (12)

4, The Joint pdf of twe variates U end V is given by
(u,v) = éo':' B 0\(1:(00, “a (v £

Find the mrginal distritution of V. (10)

8. X and Y have the joint pdf
) =2 -7, 0l (
Find the Joint distribution of

Rao/X2 + ¥ and 0= tas™! (¥/X) (10)

(Mease turn over)
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G Xy eeer X are fudependvat ebeervations on N(/:,a"").
(s) Show that the statistics
b gl X /o st §* oa é‘l x, -%?
are matwslly indepundent, (10)
(b) Derive the pdf of

e N S (10)

Te Fiad the characteristio functiea of a tundom variable whose
pdt is
) eg o, e ¢ (10)

b X, Xypeee Is an latinite seq of independeat rendom
wrisbles with B/X;e1 ] = p, r[x-oJ-x..,

Show that for each resl numier a,

X + *X ' 2
lin Pr _IL_B_ < - =i =t /2‘ .
” —)”[ v np{1=p) .J 2T j ¢ ¢

- 0O (=0)
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Duratfon 3 3 hours 1nximm harkag 100 date: |8 Yy 1994
tean FOIR myestfnne

Esplain tie terwm Uniformly iHnimun Varionce Unbjassed.
Estisate (ATZ) of & parancter,

Coasideriag statistics with positive finite variance,
show thct a’'statistic’ T is the LNVUE of its expected
valee, 1f tad only if,

Cov (T, T) = O for all atatistics 2 with E(Z)=o0.

Coneider n inlependent rapdom variables y (11,2,000,0)
with a cozxwob wariance

© and expectationy given by
Ehy,) - ‘ul R TR AR
vhere Y ¢s are given constants, and 0 's ars unlmown
parameters, let Q" eyt 2 ST L WS A () »1,2,0004m).

(s) Shov that for any given constants A;» A, sesi), the
statistic Te A, Q, +A, 02 ¥ eee * An Q_ is the Uniformly
Wiofwm Variance Unbiasged Linear Estimate of its expected value,

(6) 12 2(7) = [0, + £,9, ¢ coc # £ O, show that
O WY 4 WEDWRY .9 2

Let T be the TUVLE for a poramcter and T! some other unbiassed

estimato for it, Lot E= v('r)/\'(rx) and ;' = eoefficient

of coerrolation between T and 'I'l.

(a) Detexaipe A(in torms of {and E) for which T = [T ¢ (-,
hag ninioces varinnce,

(b) Evaluste this minious variance,

(¢) UilMzing the fact thct T, {8 motlier unblassed estimato
of the same paraceter, show that oia V(T,) = V(7).

(4) Hence odtain s'u teras of B.

(Please turn over)
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ln

Glven n pairs of ebservations (7,0 l‘) i= 1,2y co0ymy with
the set wp

LR AL
-hn--o'"l are (unedservable) remdon variables, distributed
independently und mermally, with expectation zers and comon
M-hnnvumng", and of and (3 are wnknom paraccters
a=d l;l are nen-stochastic, descride how you will test the
kypothesis ) = 0. Crite down the test criterien explicitly
and obtain its sampling distributisn whea the bypothosis is true,
Derive Cracer=Rae beund for the variance of an wbiaused
cotinator of a paraneter,
Evaluate this beund for the preblea of estiratien of the

peraneter O on the basis of a sanple n from a truneated
Polssoa pepulatien with_probability law ¢

p(x,0) = (.‘-1)'.' &/, X1, 2 0y

Urite a shirt note en estimation by the mcthed of maximm
1ikelibood,

Chtain paxioen 1fkelihood estimates of the mean and tho
standard doviaticn ¢f 4 nerml population ea the basie
of s socple of sizse n,’ Find the ssymptotic dispersion
matrix of the estimates,
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Dupationy 3 hrs Yaxiouz Marke 1 100 - Dates [19,5.64

layrut of commtation will Yo reeisdeds

Three objects A,3,C were wveighed ten times on a chemical balance,
by putting sone objects cn the left pmm and gome o1 tho right and
btalmcing against standard waights put on the pans. The results
are given belox o

Objects on the Standerd weights onithe

right pan left pan eight paa 1eft pmn
A - - 14,18
A ¢ 465 -
4,8 ] - 3.15
A,C B - 8.47
B,¢ A - 11.87
- (9 X 15,41 -
B,C A - 112,10
- AB 8.31 -
3 ¢ 0.91 -
c ‘ - !O,:

It 43 suspectod that the balance 48 not accurate and the tvo

pans xhon ompty are not of ¢qual xeishts.

(a). Introducing ono paramoter for the weight of each ebjeot
and ono additiona) parameter for the oxcozs of the weight
of the empty right pan over that of tho empty left pan,
writa down tho obsorvational equations.

(®) State eyplicitly the assumptions that you would like
to make about the nature of tho experimental errors.

(c) Estimate tho weights of the three objects together
with their standard errors (after correotion for bias).

(8) s correction for biss really necessary?

(Please turn over)

(10)
(10)

(30)
(10)



2.

The folloring tadle gives the obaerved frejuency of different
cszbinations of colour and pollen shane in sweot pea in a
certaiin genetionl exyeriment (Bateson's data)

—_—lnr
pollen shape  purple red

. long 2% 7
roud 19 o

The theoretical frequencies in the presence Of linkage are

pollen shape purp;o red
long 20)  4(1-0)
round E1OE) B
(2) Write dom tho 1ikelihood function for the data. (5)

(8) ¥rite dom the 1ikclihood oquatiom for ostimating
0 and also the «orezeion for the amount of .

S{nformation”. (1)
{0) ' Obtadn the maximm 1liXolihood estimate for @

.o ts standard avvor, (12)
(4) Are the d1ta {n acrosacnt with the theory? (o)
(s) 1Is © airferent from #? (0)
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B, -Stat. III Year
ECONOMIGS T

Duratfon : 3 hours Mixirmn Mirke: 100 Date: 22 Mny 3904

Scparnte fnawcp—book phould be used for
each Groun,

GROUP A — Industrinl revolution

1, VYhat do you mcan by the term "Industrinl Revolution®?
whet chrnnges did the Industrial Revolution dring about
in Britain's ccononie etructure during the period 1700-1860? (20)
or,
*Uithout the break-up of the Manorial System, Dritish c¢conomy
would have romained stagnont and without the Enclosure Movement,

thq proccas of dynanic econonic growth in Lngland would not
bave becn possible,” — Critically examine the above atatemont, (20)

Or,
Write shart notes on any THIEE of the following @

1) English Industrisl Systonm on the eve of the
Industrinl Rovolution,

i1) The oain points of difference between the two
enclosure muvenents,

141) The Rule of colonies in capital accurmlation
ia England, in the cerly stages of the Industrial
Revolution,
iv) Londlord-Tonint Rolations undor the Manorial Systen,
v) Iatcroal and external factors, which made Englond the
plonver in the fiold of industrial revolution, (20)

2, "If there were agricultural revolution ia Jn it
any pan,

occured during tho period from Restoration to World ¥ar I°,

~Exanine the stotcoent, (0)
Or,

Discuss the distinct role played by (a) the textile industry, and

(b) Traditional Consunption Patiern in propelling the economie

deyelupmcut of Jopna. (20)
Cr,

Discuss the role of the State in the Econcolic Planning of Japon, (20)

(Pleasa turn over)



3.

4(a).

(v).

GRUUP B ; Feonomje dgvglopment

Anuwer any TIREE questions

Discuss possible alternative definitions o economic
dovelopoent and argue in favour of the one you would
liko to adopt, Alwva indicate the main structural
changea that In,your view churacterise developoent,

What is zcetation lag? Distinguish the major types
of gestation lag and briefly discusse their nature,

Con tcchnological lag bu elininatud under conditions

of planned developoent? Give roasons for your answer,
indicating the course of this lag under conditions of a
fairly ropid rise in inwetmnt,

or,

Yhat is excess capacity? Would you agree with the view
that excess capacity is inherent in the capitalist system
of production? Is it possible to eliminite such excess
copacity wder socialisn?

Discuse the vicious eircle of poverty ond indicate where
to attempt a break-through. In this connection, discuss
bow uncoployed and undercoployed labour force: could be
utiliscd,

Bring out the inter—rolationship botween the copitcleoutput

nuq’ the capital-labour ratio, and the output-labour ratio uander

{:*ii) etatic conditions &(ii) dynamfc conditions,

(18+5-20)

(10+10-20)

(4+1046420)

(1248=20)

(20)
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4.

8,
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INDLN SL.TISTIG.L LSTIFUTE
Resenrch and Training Schivol

Amnual Exonination, 1004
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o hour; dhxirm Mnrkeg 100 Dat 22 My 19

Scparate Lnswepmhook phoyld by uned {n vach firoup

GROL /i (Indinn Ceonnnje Comijtio

v Ti

Discuse the prineipal mcasures that have been adopted in
recent yeors to plneo the Indian Bunking System on & sounder
basis, (22)

*The Reserve Bank of India's monetary policy has been & -
policy of controlled expaunsion during the Plan pericd.” =
Exanine the statecent snd discuss in this connoction the
moin features of tho policy, (22)

N .
Give/short account of India's Lalance of payments difficultics
in roccot ycars, Discuas the measurcs odopted to molve these
difficultivs, (22)

How do you c¢xplain the rising trend in food prices in India
in rceent ycors? Exonine the rxasures so far adopted to
stabilize food prices, (22)

flov far in your vicw State Trading can solve the problem

of distribution of food grainsin India? (22)
VWrite a criticul note on (nny ono) 1

{a) The report of thy Third Finance Comnission

(b) Cxpenditure Tax in India

(e) Recent trends in Indian Publie Debt,

GROUD - B (Planning in India)

nawe ™0

luke o critical asscssuent of the views of the Bomboy
Planners on the role of the State in the industrial
development of the country, (17)

"Not tho failures but the succisscs of the Sceond Plan
are ¢ue to the size and the shape of the Plan; the failurcs
and problen nre the product of other crnace,” = Dincuss

(P1cane turn over)
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10,

ol

Would you agrce with the view that compured to the Second Plan,
the fornulation of thie Third Plan epbodivs a vri:y,-r and lolder
view in the geueral approach, in the formmlation“objuctives and
in the cllocation of investocants in the pudlic scctor

(17)

Write a critical note on the cutinates of the financial
rcesources for the public sector in the Third Plan and

explain how the expericnce of the Second Plan period was
tuken into account,

(17)-

00 23vuua
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ot 13 h Ahyke: 100

Answer Q. 1 nnd any TWO of the rest
1. Enumerate the postulates of the Bohristheory of hydrogen
spectra,

Show that the frequency of the line urmitted when the
electron junmps from atate By to state ay ie

2 4
y _.im_(l_}_)
12 h:l 2 2
B2 B
vhere e = slectronic charge, m = electronic moss and

h = Planck's censtant.

Given o = 4,803 x 10"2° e.s.u, m = 9,108 x 10728 B,

b = 6625 x 1077 erg socond, calenlatc the rodius of
the first Bebr orbit,

2(a). A light quontunm is acattered by an electson at rest,
Show that the Compton shift of wavelength is given by

AN -;h;'(l-colﬂ)

where § = ongle of acattering, h e Planck's constant,
B, = rest electronic mass, ¢ = velocity of light,

(b), thet are Stokes! ond onti-Btokes' Meman lines? Give in
generol terma the e¢xplanation of their origin,

3. Distinguish betwcen Maxwell-Boltzman, Dosc—Einstein and
Ferni-Diracc statistics., Deduce Plonck!s lew of radiation
following Bose,

Uhat is theroodynenic probability? Show that the nunber
of porticles in the 1th cell, in the state of maximm
thermodynauic probability is, according to M-B statistics

N, = 5 oxp (-/iT)

where N a total murber of particles, Zepartition function,
Hl-energy of the particle whosc phase point is in the ith
ccll, Ke Doltzmann constant rnd T = Temperature in degree
obsolute,

Batel 27,3,04

(8+20+8=30)

(16)

{8+10=18)

(12420-82)

(8424=32)

(Pleaso twurn over)
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8, Write short notes on any thrye of the following 3
a) kerv ond Micro state.
b) Speatral serics cf hydroges,.
¢) it conbination principle.

d) Intensitics of Stokes' und
onti~Stokes' Raman 1incs, (3,10'5’ -18)



1.

()
(v)

()

2(a)
(v)

3.

4

INDLWN STATISTIGAL INSTITUTE
Research and Training School

annual Examination, 1064
B, 8tat. JII Year
LM INERING

o) at aximun X 100 Date: 25 My 1964

A ot any Fi uestio A

e

A simply supported R.8.J. (I = 800 ind uaits) carrics two ‘loads
each of 8 tons at a distance.of 13 ft, ond symmetrically situated
at distances of T ft, from the ends of the beam,

Determine the deflection at midspan sssuning 7 = 13000 Tons / hlz.
mid-span

If the becn is propped at jaidhirpea se that tho mid-span point is

level with the ends, find the cugnitude of the propping force,

Caleulate the bending smt coovnts at distances of 7§ ft, from the
ends of the propped buco. . R

Discuss tho formula of Rankine in comnection with the buckling
of struts of moderate lengths and state its limiting conditions,

10 in,X 6 io, X 40 1bs, R.8.J, is uscd as a stanchion of 15 ft,
in longth with onc end fixed and the otber end hinged, Find,
fron the data given below, the safe axisl load for the stanchion
with a factor of safety of 4.

(i) Area of section = 11,77 aq, in,

L] 4

le = 204,80 in’, I” = 21,76 {u .

(11) The crushing strongth of a short strut of this
quality stoel is 23 Tons/in2,

(141) The constant in the Raonkine formula fer staachion
with hinged ends is 3l

A timber deam with a rectangular cross-scetion 4 in. wide and
6 in, decep carries a uniforalydistributed load over o span of
10 ft, (a) If the permissible flexural stress is 4000 1b, per
oq. in, and the permissible transvorse shcar stress is 200 1b,
T 8q, in,, calculate the maxioun load which it ecan earry,
b) What other condition is commonly spocified for beans?
Discuss its significanco in deeign of boans,

4 single acting foroo pump hus to deliver water ogainst a head

of 210 ft, (n) If tho diometer of the plunger is 5 inches, what

oust bo the average forco exerted on the punp plunger during the

delivery stroke if the efficicncy of the pump is 85%, (b) If

the stroke of the pump is 0 inches and it nakes 120 double strokes
r ninute, what horse power will be required to drive {t?

f:) If the slip of the above punp fs 5% how wany gullona will it

deliver per minute? (d) Urite a short note om double acting force

punps,

(Plcane turn over)
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5(a) Compare the flow turough pipes with that through chamnels,
(b) Deduce the Chezy foroula fur uniforn flow in channels,

{c) A stream is 40 ft, wide at water level, At horizontal interwvnls’
of B feot the following results are obtained by currentemcter -

Distance froa 0 2.5 1.8 1.8 17,8 22,6 27.8 32.8 97,8, 40
tank {fect)

Depth of wnter 0 1.0 2,2'°3.2 4.4 05,0 3,4 2,20 1,2 O
(teet) :

mean velocity om : s
vertical (feet per = 13 1,9 2,2 "2, 3.3 2,7 1.8 14} -
second) .

That {a the discharge in cuscea?
6(a) Sketch typical stress-strais diagrams for spccimens of mild stoel and
of alupinium nlloy subjected to tensile tcots,
() Bbriefly compare these cod state the differcnce fn proporties indicated,
(c) Explain the terms "ylold-point® aod "proof-strcsa® cnd referring to

the dlogrome, explain hov suitable working stresses, any bo detormined
for these matcrials, .

7. \Vrite short notes on (-
(a). Yenturi-zcter
(b) Haescr blow in pipes
(e) Retaining walls
(2) Beans of unifora ure.ngth

(e) Cocpression test on cumeat concrete,
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b2 9 ) o
iratin d 4 hw ez sk ¢ A9 Dates 2% ¥y 1243
-4(3),  Reciprocal erssres wore 1o tetzcea tho 2 rice varieties hairal
(a12) and Pat=14-23 (jr1q) and teteeon Dhalrad (zy2) and Fhasananik
(2211). The folloring results were obtained 1
tresiing tice froz rowing  average plant  averase  grain yleld/ear head
concination 0 floearing heicht (ca.) tiller —
(aye) raber dry voight  nusbor
(=)
(1) ) (8) (1) {z) (6)
P selfal 103 » 2.6 1242 3.3 9306 3.2 50,3  12543.0
B selfed 104 & 2.9 107¢ 1.6 10 & 0.7 2.9 ¢ 0.1 17923.5
D selful 07 2 0.6 93s 1.3 4204 3.3 £ 0.4 12523.6
Pgx Dé’ 138 2 19 125 2 2.9 12 2 0.9 69806 2505.6
Dox Po” 136 & 2.1 143 & 2.5 10208 15.58 1.9 552¢7.2
Box 24" 139 ¢ 2.5 139636 25806 169209 601s12.5
-
dgx 20" 139 3 2.6 119250 2282 62407 305264
Uotas P is Patale2j, B {s Fheewaaik ¥d D 4 Dhairal.
Explaia the rcasies for the difforewes in the resulis obtained among
diffezont proseaica. (o)
(v). Tho folloving data were obtained froa threo nozulations on the
incidonce of infant sortality o
country year nmoruu: of infint mortality in
fnivid n-r?]nggj
(1) (2) (si 1 :
U.3.A 1235 62/1)56 134/837
U.3.A. 1903 113/672 379/5184
Frauce 1953 165/1417 360/3302
Sugpost an ex;lanatica for the differences in the martality
totedan offepring of cousins and uaroleted paronts. (3)
(c).  What should bo tho proportion of holoromygmo individuile wong

deocondents of a sincle Aa nlant after 5, 10, 20 arl 50 generations
of selfinc? (¢)]

(Ploaze turn over)



4.

wlde

Virite a detailed botanical accaunt ¢ 1oy important fidre
ylelling plant. Nare ten anecies elich produce {ibre of
commercial value axd mention in eich case the specifioc
orgins that yleld the {ibre.

Answor Ary {ive of the folloxing o

(a)
(v)

()
(a)
()

(£)
(€]

¥rite a short note on clonal progagition in Coconut.

Discuss briefly the role of inluced mutation in plant
breeding.

¥rita 3 short note on the importance of Coinbators
sugar cance. ’

Expladn a genotype and & phenotyne sith suitable
oxaanles.

Trito a {lluetratod note on tho spikelet of Iriticum
nlgirg.
Exnlain crossing over.

¥hy selection for vigour in inbred lines nay delay
attainmont of homdzygosity.

Cive the statistice on the area under and production of
cheat in the main goographical regions of the vorld.
Vention the figures relating to India.

That are the principal methods sdoptad for brewling
eelf-pollinated crope?

000000

(25)

(25)

(10+15025)
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Rescarch aud Training School

Annuol Exoaination, 1004

B. Stat, I1I Year

SOCI0LOGY
Duratjon 3 3 hours Mhxfrum tinrkes 100 Dagey 2% Moy 1941

1(a)., What is social structure? Lxplain the relevance of
this conccpt in social rescarch.

Or,

(). \Vhat is social stratification? How is it differcnt from the
concept of social structure? Explain with illustration,

2(a), Discusa briefly about different types of social surveys,

or,

(b)e TIllustrate: "traditionsl or involuntary® social groups and
"customary or voluntary® social groups. Examine the
necessity of taking into account their distinction fn the
analysis of data collected owr a time period,

A socfolugist desires to test the cffucts of village-to-city
migration on people's tendency to set up Joint faoilies,

Thae sociologist way draw his inference from a comparison of
tho results of rundom ssmple surveys conducted soparately
in the villages as well as in the city areas,

Alternutively, ho moy (i) draw a random sample of individusls
who have nctually mowed from the villages to the city arcas,
(41) collect information from cach of them ns to the respective
fanilial affiliation befsre and aftcr migration to the eity,
and (1i1) arrive at the conclusion therefrom,

Which of thesa two alternative methods would you suggeest to
the sociologist, and why?
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