INDIAN STATISTICAL IMNSTITUTS m]
Roocoirch and Training School —
Bes Stat. Part III: 1970-71

PERIODICAL EXAMINATION
Matheaaties-5: Mathenmatical Analynis

Mte: 21,9470 T Moxinun L!z\i‘lm: 100 Tine: 3 hours
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Wotes. Anower all the queationn. Maika allotted for

cach question are given in bracketa {l.

Deiino 1) Relaticn .
11) Injcctive velation
1414) Sunjcctive rclation
O A Function
Show that if "R 4o injecctive and nurjcct*vc then R -1 in
an injective function. (5+5)=[10,

F ig a function from X 4nto Y. Prove or digpiove
the folloving: : N .

1) for oubscts A, B-C X, P(AU B) = P(A) U B(B)

11) for subsets A, B C X, F(A 0 B) =-F(A) 0 F(D)
414) for gubsets .C, D C ¥, FL(cAD) = FL(C) 0 F (D)

1v) for mubact. ¢ C Y, FFHC) = ¢

v) for subsct A C X, FL (F(A) = A

[2+2424242)=[10,

Let J be an integral denain vith finitcly nany clenenta.
Show that fo- intcger 1, Nel'a 0.

Show that a finitc integral donain can not be or dorcd. W5lal1
=[1C

Statc ané prove the dvision algerithn.

Show that 47 S C 2 1s a subnot cloncd undor addition
and subtractien then T an dnteger d > 0
such tint’ § = {nd: ne 2

Dofine geceds of a pot of intcgern “1' Bayessy uk{
Show that 47 [‘Ll, fayees nk] = poa*t«vo SsCede OF
f00s Bnsees nkj » tien @ nyy ng, ooy My €23

[’Vl, nn,losp 0}\] nlnl 0”2'12 + oen +nkak
p io a pitne and plasd then pla or p|b.
Factor 100 into ita primo factorn. [4+4444242]a]18

(“n)::l ic a ascquencoe of positive integora such that

G L a, foir a1l n. Show that T an integer N such

that o, =8y for a1 n > N, )

(Upc the fact that :9 1a well ordered). {1c
[al

Show that the cquation x™ +1 = 0 has a solution in

ZS but doca not have a nolution in tlec ficld of

rational nunibern [12.



7.&)
b)
c)

8.0)

b)

)

oD

Lot x and ¥y bo rational nunmbersguch that x < 7.
g o rational nunber z ouch that x <y < 2o

n . .
Show that x~ = 2 .has no sclution in the fiecld of
rational nunabers. -

Show that ficld of rationa nunbers ia not complot?.
' 6

Dofinc cquivalonce relations

Then

+646 )<[

Dofino a partition of a set X ond show that it gives

»igo to an cquivalonce rclation on X,

Wiich of the following are equivalenge.relations on the

set of rcal nunbers?

1) xRy <=> X~y is a rational
1i) xRy A=> x-J¥ i3 o prime
i111) xRy <= x~y 13 irrvational.

(545 J=(-
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INDIAN STATISTICAL INSTITUTS (30
Regearrch and Training Schocl CASLS
B, State. Part III: 1970-71

PERIODICAL EXAMIIATION
Probability
2849470 Moximun Marke: 100 Time: 2% hours

Note: Anower oll questicnao. Marks allqtted for cach
quention are given in brackets [Je

X haa the un*for diptxibution in the interval [0, 11.
Find the digt:ibution of oin (4nX). {20]

The pedef. (prodability dansity function) of X 4o of
the form

£(x) = ex®t o-x/B, 0 < x <o,
a O olsecwhorc.

Dotermine the constant c¢§ find the monment generating
function of X, and compute the mecan and variance of X. [20]

X and x., are 1ndcpondent variables; X; + Xp aond

X, have e i-pquarce (;(") -dintributicna with n and
degrroes of frecdom, respoctivoly, whore n > nye

-Prove that X, lna o X“-distribution with n-n, degrees {20]

of froodon.

[ Hint: The pdf of X, 1p of the form

- #x
K x* o ~ (x> 0).]

and X, ave ndcpcndcnt and E(X,) = uy,
vV(X) = o? y (1 =1,2)s Pind the mean and tho variance
of the variable xlx.,. [10]

X, @ X, avo independent and cach has tho p.d.fe £(x).

In coch of the following, dotcraine the distribution of
the varigble Y.

(a) o-x/E' x > 0.

L)
—
“
=
L}

S (ol W & ]

Y

(% - %).

(b) f£(x) = o"™ log, @y x > 0. (0> 1),
=X + Xy [30]



IIIDIAN STATISTICAL IISTITUTE So5]
Regeareh and Training Schocl (051-
B, -Stats Part III: 1970-71
PERIODICAL TXAMINATION
Statictics-3: Statiatica Zheory and Practical
a1

Date: 5610370 Haxioun Marks: <100 Tima: Zm houra

1
24n)

b)

Se

Ge

ifotc:
Harlia allotted for cach questizn are given in
bracketa [ 1.
Group A: 72 narks
Mavier any three questionse

Find the sampling varianee of the somplce nean for srawor
anéd shsw how it con be unbiascdly cotinated. (24

Define lincar systcmatic ocampling and cireular systcnatic
samplinge. Discuss the advantages of the latter over the
ferae:.

Liention bricfly the najorr disadvatagea of gystematic
sxaling. [24

Consider stratificd scopling with arpwr within otratae
Diccuse how stratificatien improves the efficicney of -the
estinater of populaticn mcan. Ccnpare in thia eonnceticn
stratidicd sammling wdth proporticnal allocation and

I'eyman 2llccaticn with unatratificd axavr. o2

Consider two-stage sampling vith srovr at both the stages
Suppose n  firat atage units (fsu'n) arc acleceted fron
U fsu's, and m, occond stage unita (sou'n) afe-sclected

froa the u, EMYs in the ith oclectcd fou (i=1,2,..,n).

Wiat is the uoual estinmator of the population total?
Show that it iz unblased and find ito sanpling variance. (24,

¥ite chort noteg on any two: (1) Eatinmation of a propor-
ticn (vith standard erzora) based on o simple randonm

saaple witheut replacenment, (11) BLUE of population pean for
atratificd sanpling vAth srsvwr within cach stratua,

(111) Lakiritn methed of sclcction for ppa sampling. (24,

Group B: B8 narka

The following phows the sise distrivuticn of factorica by
nunbe: ¢f workers, along vith the averages and standard
deviaticna of output for factorles in cach nize class.
(Theoe data are based on a pilot cnquiry)

GO Qi PO THD NENT PAGT



Foe oF llos oF Avezage output  seds-0f output

wokors factcrica (Ro. 000 (Ra.000)
1- 49 18260 100 80
50~ 99 4315 250 £00
100-249 2233 500 600
£50-999 1057 1760 1900
1000~ 567 2250 £500

A sanple of 3000 factories is proposcd to be taken for
cstinating thic total output of all factorics. Compare
the cificicncics of the follewing achkemes of saapling:
(1) (unstratificd) srawe, (11) ond (1i1) otratiricd
paapling with piopertional allocaticn and lNleyman alloca-
ticn, with the size classcs taken as strata. (It 4o
ansuncd)thnt s@awr vwill be Iollowed for saapling within
gtrata.
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PERIODICAL- EXAMINATION
General Scicnec~4: Bio-chenintry (Theory)

Date:26410670 Haxtnun Marka: 50 Timo: 1% hours

le

Angwer a1l the questicnse
Deoeribe the clascification of difforent proteina.

Write notes ond
(a) Bosential anino acids
(v) 2zvittorion

(¢c) Iooclectric point,

Dogeridbe the rethod foi the quantitative cotimation
of protein.

what is tumm ove:r nunber of an cnzyme? Define enzymo
unit Teserive the preparation and propertica of tho
following cnzynen

(1) Pepsin

(2) Urcase

[15]

{10]

{10]

[15]
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PERIODICAL EXAMIHATION
Gonoral Scicnce-5: Soelology

Date: Celle70. Maximuna Marka: 100 Tine: 3 hours

1.

Le

Se

Not.c: MAnover _.il_l_ queationss Questions carry cqual navks.

SIZIER
incusa in briel Turkhein'a and Weber's ideas on subject-
natter of gsoclology.

<]

Point out in bricf the differonces wnd sinmilaritics beotween
(1) sociology and psycholegy and (i1) nocioclogy and
political seicnce.

EITICR

¥hat d@o you neon by the teim 'fanmily'? How a nucloar fanily
diffeos Iron an cxtonded one? Wnat chiefl interest of the
socicty 1is gerved by the social functions of fanily?

vit
Wiy typological approach is not always. suitable to study a

socinl phenomenon? Illustrate your ancwer with the help of
a coneete example.

EITER

Define narriazcs Vhat are the different forms of nmarrioge
pievalent anmong t:ibal socictics? How do you account Tor
such practices?

ox

What are comsanguincal and afffnal relaticnships? How
clacoificatory torminology diffcrs from descriptive ono?
What ia the function of elaspificatory kinship teimo?

EIZHER

Defino corzmunitye. Illuntirate the basca Yor community.
OR

tA piratry 1o coaposed of several clans' - Justify.

Hiow can you clanpify the najor changes in Indian Society
gince 19477

OR

ghow liow hiatory, inopite of its differcncen with soclology,
can yot help soclologiecal understanding.
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PERTODICAL EXNIINATION
Mathienatico-3: Matiix Algebza
Dates 9611670 Madirun MNatka: 100 Tine: 3 hours

lote: Anawer Question 6 and any four firom Quentions
1 to 5. Harka allotted roi cash queation:-ave
given ia brackets (1.

1,a) Define 'cigenvaluea' and 'cigenvectors'! of a (square)
natiixe (5]
b) State and prove a nceecasary and guffieicnt condition. for
apatidix A to be sinilar Yo a diagonal -natrix, in terns
o tio cigenveetorn of Ae - [o]
¢) Weite dovm the companion matrzix A of a polynomial P(x)
and prove that f£(x) ia the nininal polynoainl of A. 6]

£ea) Dofinc 'inner product' in a real veetor apace. [4]
b) State and derive Schwartz's incquality. _fo]
e) Shkow that a set of mutually orthogonal non-null vectors

13 a lincarly independent geote {7

3s0) Establioh tiie corrcapondence between real quadmatic forms
and real symnetric matrices. [10]
b) State and piove Cochrran's Theoren on quadratic Yorma. [10]

44n) Show that if 8 313 a subapace of an inner product space
vV, thon the ovthogonal canplenent Sl
of S

is a subspace and that snsl =§¢? whore § d1a the

null veetore (7]
b) Show that 1F A has distinct cigenvaluca Moadoreees,
and 18 A)aR,e00y A awe dintinet then the cigenvalucs
of Ap', ‘wiere p is any positive integer, are
)‘{’)‘g""’xg' [7]
¢) Show that Tor any real matrix A, the forn X‘T(ATA)X in
poaitive definitc ox positive scni-definite. (6]
Sea) Find a 3 X 3 orthogonal matrix with (3, §, §)in the
‘Tirst column. (7]
b) Express the matrix _
1 e 3
4 5 6
| 7 8 9
aa the oun of a eymctiic natrdx and o skew-pymetiie
natrixe [s1]

e) Find tho mininun polynonial for the matidix

- 11 (8]
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3tate, whether the following statements are true ox

IaloCe

() I N and Ay, ape aymietie natrices, then
,xT Al X and 'XTA?_X aro identical 4in the x'o 1P
Al = Aco

(v) The congrucnce of natriccs is an cquivalence
relaticne

(¢) Rank of a sun of quadratic forma 1a cqual to the sun
of the rank of tuc components.

(a) 12 @ys @psesey @ avc lincarly independent cigen-
veetors of a matxix .. corrcaponding to cigen-
s values. )‘1’ Ag,..., )‘k" then >‘1’ 7«2',..., )‘k are
distinctes

(o) The dincnoion of ‘the cigensubspace of an cigen-

value .A ig cqual to tic. multiplicity of X as
a root of the charactoriatic polymominl, [as
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FSRIODIC.L RXMIMPICH
Statistics=-3: Tata Procerning
Date: £3411.70 Haximun Marka: 160 Time: 3 houra

Note: inawex all the quenticna. Mazka allottnc‘ Tox
cach queaticn ave given in brackets (.

1, Give the Caxd Code and BCD Cocde fo: the Tollowinz

DIPLAMALBST (o2
2, You are given a pack of cardmaccording. to the Iollowing
desaign .
Degezintion Card Cole.
1) cor 1- 4
2) Roll Ho. 5 - 8
3) Hamsg 9 - 34

Explain how you vill arrange the cavrda in apcending o-Aa™

of Roll numbve:. e
3s ave ti:a following FERTRaT otatoments valida?
If invalid, give reapcna.
1) A=3*B 1i) A =I*3B
413) GgT8 II iv) ST 999
v) PRLIT 8 vi) R3.D 1, oI, I
vii) IF (4* B+ C)20. 22
vitl) TOGMATA = AL + SIUR(X)
ix) 2 = 2+ 1. %) YaB**C. ol
. n -,
4, Wrlts a FORTRAY program to find the sum ).‘1 i 7151
1=

. You ave given a pack of cards eg rex desisn below

(&3

Description Caxrd Colsa.
1) CeDuI, 1.- 4
2) Serial numbe: e B
3) x 9 -11 (2 pl. dec.)

45 ¥ 2 -15 (I pl. dec.)
1) ‘ite a FORTRA!N program te compute:
SeFy o0y T
« T T ) v

14) Give a Ilow chaoite (131
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PERIODICAL EXAMINATION
Economicno=-3

Date: 30411470 Maximum Marka: 100 Time:3 houra

1,

4

5

lote: Ll queations cariy equal mavka. Annwer
Gzoups A and B in peparata anawerncripta.

Group A:  Economlc Develorment
Maximum Mazka: 70
Answer any three queationg.

uat ip the nature of the dist:ivution of income of Rationa?
How is it ponsible to compaie the national incomes of diffe-~
vent countlien? Indicate some difficultien of grude comperi-
oonas ’
Deacribe a relatively exact method of comparing purchasing
pewexg o currencien of two countiieg,

Describe the 1on¢’ pexriod growth of national income in the
UeS.Ae and ghow iiow one can study the contributions of
diilerent factor inputa to the growth of national product,
Do tiie conventional Tacto:r inputo explain the entire g"mrth”

Select any _t_\_'Q digtrivuticnn of national income, and deucrib(
the stiuctural changes in these distributicna assoclated with
eccnomic developments

Work out a gimple model of economic growth and show how the

model in used dirferently by planne:rn and forecastera.

Wite briel notes on any four of the Tollowing:

1) vicizua civrcles;

11) Morgenstexn'o observation om tiie error of ratea of growth,
i11) the welation between interpectr=l di spaxrity and inequality

of the pize distiibution;

iv) the requirementn of a general theory of economic develop=-
menty an
backward sloping oupply cuzve of efrorte

~

v

GO ON 20 7" NEXT PAGR
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7

8.

9

izoun 3t Growth Modeln
Maximum Marks: 3C
Angver 8ny two quentizna.

I? you are azked to build up a Harrodlike model of economic
grovth, what agoumptions will you make? Spell out the
implicationn oX thone ascumptions.

What is 'warranted rate of growth'? Toes much a rate exiat
in a Harrodian eccnomy?

hat do you mean by 'stability in the sense of: Harrod'? Is
the waiianted rate otabdble in thin pense?

1Rl employment (of capital and labdbour) in the Harrodian
wo:1ld in accidental', Elucigdate.



nte:

l,a)

b)

e)

S!.a)
b)

c)
3e2)

b)

e)

4.3)

b)

c)

5.‘\)
b)

c)

INDIAT SRATTLTRCLL Ja ik
Reﬂoa.tc}‘ and Teaint ng ucl".)()l
B. Stat. Part III: 1970-71

MID-YEAR EXAMINATION
Mathecnatica-3: Analyoia

21.12.70 Maximun Marke: 100 Tima: 3 hourn
lote: Answer any ciritt quentiona. Marks allotted for
caci quoettisn ave given in brackets [Jo
Nerine: 1) Integral domain
11) Oxdered intcgral domain
111) Well oirdered integral domain, [a]
Siowr tiat X J 10 en ordergd *nt-»r*'al comain and xeJd
10 not equal to zero then X in pocitive. [5]
Show that ¥ cmn not be ordered. 3]
rove that thew e in no rationa! number > guch that
= 5., . (4]
Prove that if r ig a2 rational number puch that r“ﬁ( S5
tien there ic a rational number o > » spuch that at< 5. (4]
I x end Yy ave complex.nu'mhe_z_‘n then
Fxl = Txl L2 ] x-yls (]
If - is a complox number such that |z} =1, f.e. 2 £ =1,
compute | |1|-z| + | 1-2)%, (<]
Let lzn = X+ i:,'n. Xy :,ne m. S;ow thiat ‘z =>z es
n =)o (== X -> x and yn,-> ¥ a3 n ->=° vhere
z=x+iy, X, yER. 3]
Let (.&):_., ' be a oequence of pooitive real numbera sucih
that lim ‘?N—l - 4.
n =) o
Show that dtm x/7 oxiota mnd = 4. is1
Nu)oo
Define 1; least upper bound
4i) upner limit of a sequence (n ) qf »eal
nurbero e [4]
Show that 17 thic l.usbe A of a bounded net A doca not
belong to A tiicn A 1a a cluater point of A [51
Lot (%, ;—1 bc a bounded sequence of real numberae Prove

or Aigprove tha following atatemcntas

1) T e < lanbe fay,8,05... §

n =) e
14 1 k' a A yene Tim .
-—) JaUs 06 {’\1,92, 500 ’5 _{ o :;;1 - an [5]
N ]
Shov: that every non-decraaaing bounded aequence (an)n=1 ra
in cenverierte K
Crleulate i  ( /r¥+n =n). ind
N =)
I = o = [
Let = /o o+ /r’n ’ 1‘1 .
Siw tiiet i 8 oxiats ~nd is a ~olution ol

n => e - .
Bee (- Lsi=Ca (5]



6.3)

b)‘

7.&)
b)
c)

84n)
b)

903)

b)

1C.a)

b)

-l

Statc and prove any two of the following threo ticorems:

1) Cantor. intersecticn theorem
Bolzano-"eicratraan thicorem
Heine-Borel Theorom.

What are the cluater yointn of 'the act
C= {_(-1)}“4-% 3 X and m positive integers .;.

Skow that a clafed subset of a compact sct ia compact.
A compact oct in cloncd.
State whieil of the followingsets in. IR arn compact:
1) Set of 8ll.positive integcrs -
11) AR® 'whore A = [0,2), B = < %, 1>
114) Rationel numbor 4n tie intorval O € x < 1.
Give redsons Lo your snawors.

Dofing comnected met in a motric aopace (M,d).

Skow that 1f A C R is connocted tien a, be A and
a¢.x<b=>xt A

. Show that if (.an);-l is 2 convergent gequence of renl

numberp then (Innl):=1 18°'aloo converzent. Show that
the couverse io not true.

1) a, ->a, an > b => a b, -} n;t.: and 2 4b, => a+b.

11) Wiat can you say about ( ¢t ):zl ?
' n .

Let A be the set of a1l fequences wWione terms are the
numbe's Z0T0 0L one. ‘Show that A is not countable.

Show that collection of rationsl numbers is countadlas.

Siww that 4f a metric opaco in not scquencinlly-complote
thon it in not compact.

[Hortnesaal

[s.

{4

(e
{<

(s
[s:

(7

(e}

fe)

(6]
[6]

(el

[4:
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JHUHOT A SsALlC oo L .
Reseuwant erd Szodr iy - "eiadw.
B. Stat, Part III: 19270-71

MID-YEAR EXAMINATION
Mathematicg-3: Matrix Algebra’

3012670 Mextmum Marko: 100 Time: 3 houzn
l'otae: Anawe:r FIVE questions. DO NIIOT attempt more

than TWO out orf Queaticna 1,2, and 3.

Marks allotted Tor each queation are given in

bracketa [ Je

Congider O:IE of the following topicno in matrix algebra:

(a) Deteiminanta;

(b) Eigen valuen and Eigen vectoras

(¢) Quadratic Porma.

¥rite dovm tite main results on thia topice It in enough

i you ntate tite results clearly; no proofs are needed. {20]

Define the Iollowving teima and give ONE (nontriﬁial)
example of each:

(2) Subapace of a vectox space; (4]
(b) Innex product on a vectsr spaces 4]
(¢) Generalized inverse of a matrix; [e]
(d) Lineax transfozmdtion; [4]
(e) Oxthogonal matrix. (2]
State and prove tlhe Cayley-Hamilton theorem. 10!
Deacribe and derive the Gram-Scimidt orthogonalipation
proceons . . . [10]
Attempt any TVWO0 of (a), (b) and (c)
(2) Conoider the inhomogeneous eigenvalue problem
' Ax =« Ax = b

viere A 1a aymmetrix =and b £ 0.

Show tirat theire exiats a nolution x 1Y A 1a not

an eigenvalue of A. Alao shew that a o lution x

can be vitten

u,'d
x=2ZX AT uj

vinare tile uy Torm an oithonoymal pcet of eigenveétrra

of A, correnponding to eigenvaluesn xJ.

(Hint: Wwrite x= I ajuy and evaluate® ay.) [101]

(v) Considsr tihe following equation:

18- 2Z] = (=0 + B (-0 aii i b (a0 4p,

witee A 1in 2 squarc matrix,
By induction or otherwine Tind expreosions for b
(L = 0,1,2,00., n-1) in tarma of the elementn of Ao [20]
(e) Evaluate the &atemminant
(o] 1¢ 2l ees n!
1l 2! 38 .0 (nid)
<y 31 43 .. (P}

L] > L[] L .
ni (n+1)1l (n+2)t...(Sn)t J
GO O TC TIT 1M TAGT



S5ea) Find the invcrse of

1-c+0° l-c
el - ¢) e
Fiad thg earonicel form of the.quadratic form
o Ll

o D "~ e D < -
4..1-...£-+ G-l 4 «‘mlxs 5x_23:3.

¢) Get an ortincimal basis for R with reapect to the

inner product .
(Xq_ »Xn .5'3')0()'1 M) nY3) L]
¥ I+ T4 T3 +RnY) +X0T o +Xa ¥ 5+ K50 X5V ¢X5T 5

Ga State vitetiiex the i‘ollowing otatementn are tiue or false.
Justify your anawers
(a) For on idempotent matrix, the trace cgualn tie renk.
(b) 12 AAA = A, then ATAAT = A7
(¢) Por an orthogonal matrix of 0dd order, at least one

eigenvalue is =+ I.

(d) A vector o 3o an eizenvector of a matsix A 17,
end orly if it ia *n  eigenvector of ng) foxr any
polyncmial ge h



INDIAN STATIS?ICAL INSTITUTE
Regearch and Tx~ining School S11
B. Stet. Part III: 1970-71

UID-YEAR EXAMINATION
Statioctica-3: Statiatico Theory

Date: £5e12670 Maximum Ha-ks: 100 Time: 3 hours

1,

be

Tote: All ques=ions carry equal merks.
Gzoup A: Anawer 211 querticna,

Suppose one ic interested in eatimating tie meen o? a charac-
terintic Y IJor a population and a atratified sample with
goove  within strata will be drawm for thin purpone. Siow

now the stistum sample cizea can be chionen in an optimal
manne: on 2 joint conoideration of cost and variance functiona.
EIMNER

A pps bpamle of paddy-Ticldo is drzam with probadility of
gelection proportional to areas of the fielda, end the yleld-
rate of paddy (V) ia observed Tor each semple Yield. Eata-
blich the TYormula for the estimator of the total paddy vield
of the population of fields and alno Ior the unbiased eatimator
of ita sampling variance.

Q-R . .

Connider a population of N unitc cumbered 1 to N. Suppone,
we have Yi = 8+ bi, oxactly,for 4 =1, ,ss., IT, where Yy

is the value of ‘the characteristic fo:x tlié 1-th unit. Compare,
for thio population, the sampling variancen of the entimatorn
of population mean baged on sorawr, arawor and linear syste-
natic sampling, asouming that N i3 an exact multiple oI the
sample pizZe nNe

Group B: Anower gny three queations.

State and prove the leyman-Pearnon lerme in the theery of
testing statistical hypetihesens
Lot xl, Xn9eeey Xog denote a randonm nample of nize U5 Irom

a normal population with mean 6 and variance 100 (knowm).
FMna titn uniformly most powerful eritical region of size
0,05 for testing HO: @ = 50 againot le 6 < 50.

ow doea thin tcat perform when 6 1o actually greater than 50°

A ©eve x han a pedeZs of the form £(x,0) = 0 xo'l,

0<¢x<1, ama f(x,06) =0 elsevitere. Find the moot poveriul
teat of tite null hypoticain Ho: ® = 1 against the alterna-

tive hypotinain H: @ ='C- on the banin of a random oample
of £ obgervations X Xpe The level of signiricance of the

teat mugt b 0405. 4nd the power of the toat when ‘!1 is
true.

GO 0.7 20 ° ™ MWXT I
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Let X0 Fpeeeey Xy foi'm a random gample If:an A normal
population end ¥y Ynseeey YV, BN independent random anampl.
&rarm 'from enotiier normal populaticne Outline the umal
mocedure for teoting the equality of the two populatien
meeng, ntating ncceanary assumptions. Find aloo the semplir
diat:ribution of the statictic uned under the null hypotient:
(You need not prove every repult ycu usa.

ow in the chi-dquare tent used for examining goodnenn of 1
of theoretical distrituticna to obaseived frequency datn?
Prove tkat the Pearnonian eriterion io asymptotically

diatributed aa  X° under the null hypothesis for the case
whera the tieoretical dlotribution in completely Bspeciified.



INDIAN STATISTICAL IUSTITUTS
Renerrch and Teadning. School [&s?
B. Sinte Prxt I+ 1970-71
MID-YEAR EXAMINATION
Stotinticn-3: Statistica Practicnl

Dnte:26-12-70 Madmun Mavka: 160 Tir: 3 lwurs

liote!:. Anawe Qi and any four from Qa. £-6.
- Mazkg adlotted foir each question are given in
brackets [,

1a For eatimating tlic gverage cateh of fish landed per opers.-
ting Tishing unii (Y), 6 finh-landing contren in the const
were aclectod wvith sraw end from each samplo centre 3
opereting unita were aimilarly selectnds The catchon of
fish 11 kg - arc shovm below:

e e e ———— ——

Sample centre _Semple opernting unit
.7 OpeTnuIng Mt
T -

2 16¢ 101 290

3 391 565 150

4 12 186 617

5 144 36 o1

Assuning thnt the totrl number of oprating unitn io theo
oame for each centre estimate unt!--~edly the avernge Y .
and also estimatc its voo. (18]

hi A paychiatrist claimea thnt about 40¢/. of all chronic
hendaches were of the paychoaomatic veriecty. His disbo-
licving colleagues mixed some pills of plain flour and
water and gave them to all prtiento puffering from chroai:z
headacite Ao a ncw ieadache remedy. Later,the comments of
the pationts were cleopnified as followa:

comaent: vortilens olower thn aimilsax to better than
agpiwin | eepinin _ agpivia

— ——— — o = 1

no. orf
patienta: 29 1 3 8
ffas tie psychiatriat guilty ol axaggeration? [18]
A metallurgist made 4 deteiminations of the melting point

of manganesac: 1269, 1271, 12853, 1865 decroea centigrade.

After cageanine the various eitirora that might affect hin
teeiniques, he taought hip mensurementa would have a sede

of two degrecn o lesse. Are the data congistont with thin
sunpnaition? 1]

GO ON TO THE IEXT PAGE
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The me~n and the nede Of monthly incomenof induatwriel
workera in a certein city were estim~ted Yrom random sample
surveyn carricd out in 1945 and 1946. The eotimaten weore
aa fcllowna:

I T 7 LT B 5 M. UM )
1945 <30 -8C44 18.6
1946 346 85,1 17.2

Tan thore ~ny significont improvement in the average
income betwcen 1945 and 194G?

The Tollowing giicwg the ndditicn~l hourn of pleep gained
alter using onch o tvo drugs by the anme group of 8
patients: |

Paticnt: 1 e 3 4 5 6 7 8
Hourag gained:
crug 1 0ol 069 348 3.5 w0el .21li3 =043 =1,7
rug © 407 1e8 5.5 446 -0.3 <0.4 1.9 2,0

Tect vnecther the sccond drug givea, cn thec avernge, an
hou more o sleep than the firat dxug.

A surgeon caried out the anme oper~tion by twwo different
tociniques and found the Ifollowing regults.

o, of ozntiona

Teclnique  gReggioful  Unauccoanrui  To
1 17 1 18
2 .1 H 3

In thero significont differcnce between the reooulto with
the two tccimiquea?

Practicoel Record
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INDIAN STATISTICAL I:STITUTE
Raneaxcit and Training School

B. Stat. Part ITI: 1970-71 EXE]
MID-YEAR EXAMINATION

Statinticn-3: Probatility
Maximun Marka: 100 Time: 3 houxn

Note: Anawer all the quentionne
A1l quertiona cariy equal mrkn.

Xy and X, ave independent and identically dfstributed
witit pedefs

f(x)--gl—;'/“. 0¢x <o, - (0¢Co ¢),

a) Pind tie joint pedefs of Yl =X + Xn and Y, = X,.
b) Compute E(Yc) and V(Y,).
¢) Find E(Y, /¥) = #(z) ond the variance of g(Y))
Xl, }::. x3 i3 a randon nample Irom the distribution having
PeQale
) R - X
i(x) =e”, O0<Cx <o

Show that
5 ¥ ‘e x
Y1=X1+X2' Y2=X1+X:+x5’ 3=.X1+4{2+ 3
are mutually independent.

Xl,h’g,..., )g‘ in a andoin oample firom a Atotribution having

p.dof-
£(x) =509 g cxce, (=B,

a) What 1o the pe@efs of Yy = min{ Xl',...,xn}?
b) Comnute E(Y Yo :

X 1eess%, 1o a random sample from the normal diotridtution

il(u,d”)s Let O < a ¢ b. Find the mathematical expectation
of the length of the random interval

n o n o
(2, -0, E(xg - 0.
1 = 1

Xl,....)',-h and Yl"" ’ Y5° are two random pamples Iiom
two indcpendent nomal aiatributions N(4,07) and N(5,48),
venpectivelye Compute P(16 X + 11 515 1) whewe
- 1¢
1 .
X=F= T X Z Y .
15 7" '?5 1
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INDIAYM STATISTICAL INSTIZNTI
Research and Training Sehool

Be Stet. Part ITI: 1970-71 S1%
MID-YBAR EXAMINATION
Boononico=- 3
29,1270 Maximum Marks: 100 Time: 3 hsurn

Note: Anawer Groups A ond B in geparate anawerscripts.
A1l queations carry equal marks.

Gzoup A: Economic Development
Attempt any two questiona. Maximum Mexka: 40

Give an account of the clamsical theory of growth, mentioning
the major variables and relationa uned.

Polléwing Maxrx, ‘dencribe tihe procens of tranm tion fiom capi-
taliom to socialinm and note itn main differences fiom the
clascical theory of growth.

Waite very briefly on Marx's different explanations of
buginess cyclesne .

Attenpt any two of the following guestions:

1) Wiy does the shavre of agriculture in national product
decline more rapidly than the share of food in consump -
tion expenditure along-vith economic development?

11) What are the advantnges and disadvantageo of choooing
nation-ptates as unitn in a study of inter_regional
variaticna of incomen?

111) Vhat aro the main ciiaracterioties of underdeveloped
counttien ?

iv) What are tire advantages and@ digadventageo of ueing per
capita real national income as a meanure of long peiiod
econonic growtin?,

Gzoup B: Growth Modeln
Attonpt any thiee queaticna. Maximum Marka: 60.

wihat are the ncocdlacoical conclusions about the growth of an
economy? Verily thece conclucionc with the hielp of a Cobb-
Douglace pivduction function.

Deline ‘cteady ctate's Wiat ar~ the conditionc for the exis-
tence of steady-ctate in a neoclnaesical cconomy with and with-
out tecimical progrees at an externally given rate?

VW=ite dovm the equations deternining the steady-ctate valuee
of cepital-labour ratio, output-labour ratio, real rental,
ren} wnge rate and chares oY capital and labour in a ngoclas-
eical growth models Winat chould be the porcidle objectione
againet cuch 2 model?

GO ON TO T![% NFXT P/ E
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o=

Prove that the production Tunction Y = F(K, Lj t) exiibite,
a) Hickg-ncut=el teclnicnl progrecc 4 and only y¢

F(K, Ly t) = A(%) G(K, L)
and

b) Harxod-neutrsl technical progress if ~nd only 3if
®(K, L3 t) = H(K, B($)L)
viere A(t) ana B(t) are pocitive Tunctionc.

Define ‘elasticity of cubstitution' (o) in a two-factor
neoclassical growth model, Claceify tecinical piogresc in
this nodel according to Hicks and--Harrod in the Ifollowing
cases: (1) o >1y (41) ¢ =1 and (411) o < 1.



INDIL STATTSTICAL INSTITUTR
Raogearch and 2raining Sciwcol T8
Be State Pt III: 1970-71

MID=-YBAR EXAMINATION
General Scicnce=5: Strtigtical Mechanics
mte: 3Celle70 Maximn Marks: 100 Time:3 hours

HNote: Anower all the quen ticnse, Mnrks allotted for
each questien azz given in breckate [J.

1,8) Bxyloin vhat ic meant by wicrostnter ond macrostatos and
thc thermodynamic prcbability. (4 x3)=[12]

b) Siow that tho number of particles in the 1ill cell in the
ctate of maximum thermodynamic probability ig, accoxrding

to MB-gtatictice
"Wy =g exp (-6, / kD)

the eymboln having thoir urunl aignificance. [24]
2.n) Derive the following - (cymbole having usual moanings)
1) In (x!) = x Inx - x, 47 x 48 very large. ’[3)
11) ? = (aU/a3), (]
111) p = = (3F/ aV)p. (3]
) Apply ths Maxwoll:Boltemonn statistics to got thie cquation
of ctata for n monoatomic 1desl gnp. [16]
Gea) Vhat are tho ecrential drawbacks of the MB-statictics? [8]
bv) Neme the otatiatico thet could remove them. [2]
¢) In what reopoct does the ctatictics of Maxwell-Boltzmonn
dtffer from thnt of Bore and Einctein. (61
d) Find an oxprecsion for the thermedynamic probability of
the EE-ctatisticn. [6]
0) Undsr whot cenditions would 1t degenorate to MB? (3]

Lo Showr on the bagle of EB-stnticticn, for 4 pnace pointz nnd
2 calle, end with n = 4, which of the Tollowing mzero-
stntes hac tiic greatest probability.

1) I =4, 1-:3=o (11) n =2, HJ=2

4i4) U, =1, N, =3 (iv) W, =0, N, = 4. [14]
4 i ]
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INDIANl STATISTICAL IUSRITUTE
Recearch and Tiaining School @-
B, State. Part III: 1970-71

HID-TERM EX/MINATION

Genexal Science-4: Bicchemictry Theoxy
31,18.70 Maximum Mazkg: 50 Time: 1%_: houre

llote: Mngwe: all the questicng. Marke allotted
for each question are given in brackets [].

Deccribe hwow Tatty acid ic metaboliced in mammalian
eyctem. [15]

Deceribe the nature and action of different hormones
precent in pitaitary gland. col

\lite notes on

(a) RIA
(p) Vvitamin K
(¢) AP [15]



IUDIAN STATISTICAL INSTIRUTE
Recearch and Training Scliool T..;E
B. State Past III: 1970-7L -

MID-YRAR EXAMIIIATION
General Scilence-4: Bio-chemigtiy Practical
Date: la le 1971 Maximum Marks: 100 Time: 3 iourc

Mote:  Anawer the following quection.

Determine tie total amount of Glucdse present in the

unknovn cample by Fehling's titratiom.



INDIAN STATISTICAL INSTITUTR =
Receoarch end Training School (318)
Bs State. Paxt III: 1970-71

PERICDICAL EXAMINATION
Mathematica-3: Analycic

Date: J9.45071 Maximum liazcks: 100 Time: 3 houws

l.a)

b)

2.3)

b)

c)

3.3)
b)

442)

b)

5&3.)

lete Ancvrer ell “the quertisnce Marka allotted Tor

cach quecticn are given in bracketc [Jle

Show tiat 1f A ic connected and A OB C A then B
ic connecteds

Definc an interval and chow that 4t i connected, L[6+6]=[12]

Shoy thet 47 £ M) =-> My ic continuous and A C M, o
connected, then I£(A) 4z connecteds

Let M be a non-cmpty cet and define

0 ir X=2y
a(x,y) = x,76M
1 it x Ay
Shew that only connectod cubcete of (M,d) are cingloton
cots and tho empty sct.

Descex *1be the connected components of the following cubgets
of IR.
1) Set of irraticnals

11) [0, 1)U {s\
111) o, > U <&, 1l [6+4+4])={12]

Siiow that continuouc image of a compact cet ic compact,

l-gl_ i compact and £ i1c a2 continuouc 1-212 map of Hl

onto Mne Shkow that M, ic-compact and ™ My —> My

ig continuouc, (6+8]=[14]
Derine: Unifo:mly continuou- pas ‘ﬂt*on. Show that a continuoug
function on a compact metric cpace is unifo:mly continuous.
Give an example of a continucus functicn which ic not unifoimly
continuoucs (6+61=[12]
Let £ be a continuous function on a cloced et E C R.
Shew tiiat & a continuous functien g on 1R such that

2(x)= glx) four xc B
(iint: oto that E® is open, ¥tg comnected componente

erg open inteirvalces dc:."ne g cuitably cn thece
ccrmectod components,)

et £ and g be two continucus 1unct"ont[]3 cuch tuat
?(x) = g(x) wvihcnover x in =ational. Show that 1 =
1,00 Tor all x, £(x) = g(x)s

{6+61=(22]
GO 0 70 THZ NEXT PAGE
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b)

c)

7-3)

b)

B.a)

b)

c)

n
D=

Define: (1) § (£, n) and 5(fyn). Show that 2' = =)
g8z, m) ¢S (g, x) ¢§ (£, n) <5 (£, m)s

Siow that 19 1‘- and g are Ricmann integrable on [a,b]

then f+g ic Rlemann integrable on [a, bl.

(Hint: Show that § (£ym) + S(gym) < S(Z+g,n)

<8 (f+g, 1) ¢ §(2,m)+ 8(g,n)
and uce tl‘e nececcary and surficicent condition Lo
Riemann integrabili t") .

Sitow that a continuous Teal valued Tunction on [a,b] ic
Ricmann integiables [,_‘_4#_].:[12
Let [x] dcnote tiw lergest integer < x, 1404, the intege
such that x~1 ¢ [x] <x, andlet (x) =x - [x]s What
are the discontinuities of thie functions I(x) = [x). and
g(x) = (x)2
Siow that

0 i7 x=0

i(x) =
tin -]\'- i x#0

ic continuous everywiere except  x = O and rhow that
1im ©(x) does not exict.
_l 0 [80412[12
oo
Show that 1f |x| ¢1 then = x converges and tho cum
n=0

ig

1-x"*

ot -
Let L &, bYe a serlec of positive termc cuch that
n=l

5—% ¢ a <1l. Tken 2 a, convergecs
=1

o 41 . 1 . he & 1.
Show that n-_z-:l WneI) converges and the ocum ia
-[4+4+4]=[1"'
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TiTDIAN STATISTICAL IFSTITUTR
Rescearch and #aining School (318]
Bs Stats Part III: 1970-71

PERIODICAL EXAMINATIONS
Statictics-3: Probability
Sate?l Haximm Mazks: 100 Time: 3 houre

iote: Ancwer all the questionce Marke allotted for
each quection are ziven in biackete [] o

x’l'x‘.‘. are indepcndent gamma variates with parameters
@y sdnsy recnectively,” 1 “1'1 -
(paf. of X3 26 [ [(a)] x* e % % > 0] where
ays an > 0. Find <he distrivution of
Xo =1
Y= +5) f19

Xl

In each o? the Yfollowing situations, examine whether the
probability dictribvuticn of the variable (wioce pedefe
T(x) ic given) ccnverges to & disctributicn as n => e,
IZ yes, Tind the pdf cf the limiting dictribution.
Does the pdf converge in each _cage?

r( - __.1.--.. o - x..‘ - co
(a) f(x) = A exp [ fflfﬂ)]' - x (o,
(0) £(x) = 1 12 x=1-%
:_ 0 otherrice, N
1 1 x=- &
() 2(x) = ~
l 0 eloewhere, 27]

X Xareee X, conetitute a mandom semple from a dictribu-
tion heving pedefs I(x) =%, 0 <x <0, (6> 0). Let

Y = max (xl,...,)gl) be the largest cample observation,

) Find {he dist:ibuticn funetion of Y.
) what are the licdting dietridbuticns, 47 any, of Y
and of n(l - §? (271

State, without proof, tite Borel=Cantelli 1lemmas,

i
i1

In 2 cocuenca of Bernoulli trials (independent tocces of a
coin vith probability of cuccecs = p), let be the event
that a :mn of n ccncecutive cuccecces occurt between the

2% and 2n+'.L ot t:xial, Shew that, with piobadility cne
infinitely moany {n occur, oxr with probability one only.

Zinitsly mony An occur, according as p > % o p (?i-..
g T

[e7]



INDIAN STATISTICAL I:NSTITUTS =
Receaich and Training School [E
Bs Stat. Part III: 1970-71

PERIODICAL EXAHIIAZION
Statictice-3: Staticties Theoiry and Practical

Date: 1044471 Maximum Mazke:10C Time: 3]5. hours

1.

Marke allotte% Ter eaci: querticn are given
in brackete [Je

Group A_ 1t Ancwer any fous quectimnc.
Concider tiie Gaucc-MarkoIT cet-un in tie thaory of linear
estimaticn: o
¥ =3X8 + €, with D(e) = ¢"1.
(A1l cymbolc have tie ucual meaning.)
Show that i zank of X {r equal to tie number of column

vectcro in X, then tihie least cquaves ectimator of g ic
ELUE. (18]

Concide: the came cet-up as in Q.1 but without eny assump-
ticn regarding the rank of X. Concider a linear parameter
functicn P'B. ’

rove any three of the rollowing: -
1) P'p 1c ectimable .iif (a) Pe u(X'X) or equivalently

aze () P £ 1ic the came for all coluticnc B of
tile no:mal equationc. A

i1) If P'p is estimable, P' B d4c ELUE of P'B.

114) If P'g  1c ectimable, V(P' 'E‘) = 6"P'CP (vitere C
is any g-inverce of X'X) = o"A'P (where P = X'XX)

iv) If P's ic estimable, Ccv (P! 3. Y-XAB) =0. [18]

Cencider tie Gausc-Markov cet-up of Qel without ény

a‘g‘-.m.xmption on = >ank cf X. Shcw.tl\.gt o

lg/(n-r) ig an unbiased ectimater of o vhere R; =

n;n (y- Xp)*(y- XB) and n tire number of obrervationc.

If € ic nermally digtributed, chow further that
o

L

ner*

2

(18]

Censider k no:mal populaticne vwith means By sHpyees sty
[l ~
'm!t a common variance ¢~ and cuppose that iandom camplec

of rizen Ny algyeee,ny nave been independently diravm

Ircm thece populatisnce How would yecu test the null
nypothecic “o D= HpT eees "’k'7 '(You need not derive

tiie campling dictzibution cf the tent ctaticticy but
y2u chowld ctnte tie necescary theoreme,) 18]

GO O TO THS NEXT PAGR
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Ge

4 pcinte O, A, B and C 1lie cn a line in that order, o
OA=a ¢OBmb<0OC = ce Meacurements'of OA, OB, OC
AD, AC and BC are made, each only once, independently,
having errers widch arc noimally digtributed with zero
mean and a common variance o~. How would you ectimate
a, b, ¢ and ¢~ and alcy tie sampling variences of the
octimatcrs of &, b add e?

Gzoun B
Prenty ctudents of a clase were @ivided into 5 homogeneous
gxoune of four ctudents each, according tc their backgzoun:
knewledges Four nmethads of learning were followed, each
by cne of the ¢ studentc in each group. Tie marzks obtatine¢
by thece ctudentc in a rcubsequent tect ave given below:

Group m MEZ;’-‘ -.03‘.3?&131122 —-
6 8 4 7 5
Gn 3 3 4 10
GS 9 6 5 10
64 5. 7 8 e
Gy 7 7 1 8

cmo s

Anelyze the data and ccmpare the dirfrerent methods of
leasning.



Datet 1944.71 Maxinum Markn: S0 Time: lx hours

l.

INDIAN STATISTICAL INSTITUTRE (321)

Receaich: and Training School
B, Stat, Part IIT: 1970-71

PERIODICAL EXAMINATION
Econcmicc-3: Indian and Socialiet Planning -

llote: Ancwe: all the queatisns. Marks allotted fox

each questicn are given in dbrackete [l.

EITHER

Dicoucc the otatement that planning ic a better means of

econcmic development.

OR

Show how the approach and objectives of the cecond five

year plan weie conditicned by the reculte.of the Iirst
Tive year plan &nd .the resolutiosn on the 'socialistic
pattern of coclety's

Wiite nctes on any thiee of the following:

a)
b)

c)

a)

different kinds of planning

Toreign exchiange recources of a planj illustrate
vith figurec

proposed oirganication of the economy in the Bomday
Plan

K. Te Shah'c note of dicsent on the question of

natiznalication ittt the advigor 1lannin
pearls on gu ed to the sory p g

broad recultc of tihe cecond five year plan

financial ectimatec for the third five year plan.

f20]

20]

[10]
(10]
{10)
f10]

{10]
[10]



INDIAIl STATIS?ICAL INSTITUNE (355
Recearci and Praining Schosl 352
B, Stote Part III: 1970-71

PRERIODICAL EXANINATION

Gener-l. Seicnce=5t Prycinlcopy Thnory

Mta: 2664471 Maximura Mazke: 100 Time: 3 hiure

1.

4e

G

7

8.

inte: Masks ellotted feir each quentisn are given in
brackets [Je

Greun A
(Anpwer Quectizn 4 and any two 27 the rest)

Vhat ic 2 nerve impulce? Vhat iz mesnt by the alleor-none
Jaw? [10]

Deseribe the cercbrnl cortex and its basic functi-ns.
Exmlain what is meant by the localisatisn % cortical

Tunctiznge {10)
Deseribe the mecitanicm of loaring. Mentizn the peychols-

gieal attiibutes of auditory exporience and their coxrec-
pcnding physical chinracteristics cf gound wavec. (101
Wieite short notes on any eix of the following:

a) neuron (b) refractcxy perizd  (c) oynapece

d) =weflex are  (e) medulla sz‘g thal amue

g) retina (h) blind epot 1) eolzur blindness

(J) nczative afterimnage (x) phystiolegicnl zero .
({) paradsxical cold. (501

Group B
(Ancwer Questizn 8 and any tws 2f the reat)
Biumesate the chieractorictics of a ccif-actualizing percen,[15]

Jlame the endaeirine glands and write dowm the functizne of
the pituttacy glande 15]

State the adaptive and maladeptive consequences of
Iiustraticn, [151]

V=ite chni't nctee on eny_Yavr ol the Tellewing:

(2) hemeoctacis (v) phobin

(6) cuper ez (@) projective toct

(e¢) poychicnathio pergennlity

(£) apprcach-avoidance conflict. o]



INDIAN STAPIS?ICAL INSTITUTE [
Receaz'ci: and Training Sciiool
Bs Stat, Paxt III: 1970-71

PERIODICAL EXAMINATION
Gencral Science~5: Engineering

Date: SeSe7L Maxdimum Marke: 100 Mine: 3 hiours

1.

lote: Angwex pll the questicnge Marke allotted fox
ench question axre given in brnckets [J.

An ovrrhonging beam AB, 2515t. leng vecte on two rum.,rtc
widch ave at Qigtances 5 and 19 Teet recpectively fzom
the end A, The beam carxiec a load of £ tons at A,

1l tonat B and T tonc at the centre oi‘ the beam.

Iraw tho chearing force and bending moment diagram fox

tiie beams State tiie maximum ehear and maximum bending
mamente [

EITIER

An I-cection steel joict, 9% X 4" (wide) moment of Inertin,
in, unite, hac a cpon of 12 Teets Find the maximum

s':._e diztributed load per.foot zun it will cavry with a

viox ‘k*ng strecc of 8 tons per square incke Derive the

Tormula uced by youe [2t

OR

A 9" deop X 3" wide wooden beam, cpan 10 Pt. cupporte
a uniformly dictxituted load of £CO 1bse per foot run.
Calculate the maximum chear gtresse Derive the foimula
vitdichh you usee

—

Thie following obnexvaticns were made in tecting a sample
of oal: by bending, the load being applied in the contre of
the span. With .0 in. depth 2,97 in. span 55 in,.

The loads W and the coiTecponding deflection ccale

»eadings R were ac rYollows:-

100 © 200 300' 400 500 600 700 800 900 1000
04145 04718 0,287 04358 04430 04500 0.57C 04643 0.7C1 04800
Determine from thie obrervations the modulus of elasticity

of thc oak and alco 1trl*m't"ng elastic (flexural) strects
Terive tie, formala widch you uce to find the moduluc of

[&d
n

clasticitys (50



I'DIAN STA"IS"IC‘\L‘.IIB 170TE (37Z)
Reroach and T-aining Sehool ===
Be Stats Paxt III' 1970-71

ANNUAL EXMI.-‘!A_- 00
Mathemntice~3: Analycis

Datc: TeGeTl Maximum Harke: 100 Time: 3 houre

1.

2,48)

b)

3.3)

b)

e)

a)

Hotq: The papor cervies 144 na: ke Attompt ac many

quenticns ag you likes Tho maximum jyou ean
rco »g is 100, Marks allotted Tox o':\ch qun'-tion
e given in brackets |l

Prove or dlsprove tie Tollowing ntatements :

1) A cloced bounded intervel is comp2ct
11) A closed sct in compact
1i1) A bvounded rot ic compact
iv) An open cot it compact. [4444444]=[16]

Let I be continuous on & cloced bounded interval [a,b]
end diffcreatiable on <3, bd. Show that T c€ <2,b> guch

that
i_(.".%.:': -:.(.'}l = o ( o).

Give an oxample to ciow that the »oquirement of continulty

of thn Tunction ot:the end .points of the interval can not

ba removeds (848)=[16]
Lat £ oo a recl valued funct*on defined on an open not

U C IR" Explain wipat- you me2n by 'f hac a differentizl at

o point (x,y) € U'.

Show that if I hac a diffeventicl at (x,,y,) then it 1
continuous at (x, "W ) and that it han 11::1; orde" puf't"-’-ll
dexivatives wi tn "orpcct to ocach variable at’ (x ..; Yo

Let N N
e - o
y Y 2y 12 (x,y) # (0, 0)
X"+ 7
f(x, 3) =
0 i (x, y¥) = (0, 0)

Show tht fl,,(o,o) =1, Iy (0,0) 2 =1.
Stato a non-i:ivial cuf?icient condition on a function I
definad on mopen cet
n
v C mr*
urder which g = fme (Yo pioof needed). (3+3+9+3]=[18]

Prove or dieprove the following statementc :

1) A Rienonn integiable Yunction iz continuoun
1i) A vounded function iz Riemann inteograbloe
1i1) A monotoric Ifunction dofined on a cloced bounded
intexval [a,b] ic Rtomann integrabdle

37} Dasis etive of 2 function delfined on & clogced bounded
inteuved is Riemtum intograble, [4+44444)=(16]

GO ON TO THY 1EXT PACR
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¢)

Gon)

)

c)

7.0)

)

Zet)

)

"

-

Let I e 2 Riomann integrable funotion on [a,b] and 1a% x
go a point of cortinutty of . Thon the function P deiined
N t
P(t) = f L(y)dy 1c Aifferentiablo at t = x 2nd

A h

El =1

=X

Siowr frem firct prineiplostitzt 4f n > 1 ia an integer,

then b n me " uMI
{ Xdx = T
Calculnts the totsd vaiiation ol the iollord.ng_ function
cost + ioint 0Ctex
£(t) = N
2 cost + © icint n<t<ln [84444)<lt

Given tio cequoncocs
oo

o0
(t\n)n___o ’ (bn)n"o « Put
n
n o 4T n > 0; put A, = O.
Ao Eox .1
show tict if O ( p £ q then

q-1
av = A(b-b )sad - A _.b .
n-pnn Mpknn n+l qqQ p-1p

-] o N
Lot (nn)rhl' (bn)r.—..l be soquences of real numberc guch
that

n
Y4 n, | 1f1 °1| <K whero K 4ip a finite consctent

indopondent of 1,
11) bnlo ag n =dwx,
on
then I ab convergoss
noy nn -
o oin nr_
Show that the cerles’ i:l —~ =g -ie— converges.  [54546)s(l
: Na

n -
Show that ti ceidtes }:1(-1)". % cen be rearranged co as
n=
to bo dive:pont.
o0 n 3 .
Can you rensrango ):1(-1) . -]'5 co ap to ba divergont 2
. na n
Givo Toanons £o1 your NNGWCY. (1244 )m(2¢

Siwow that 1f a gorloc convelgec nbrolutely then evely
redrangemont convergos to tito chme pum.

a3 ovary rearvanrencnt of on 2bpolutely convevgent r.oz'!oti )
corvomie corolutely? Give retcons Yo your ancwers [6+6 B3

CO 0ii"0 THT iBXT PA3S



a)

b)

e)

a3

et Yo coanvergence o divergonce of :

1 T = 1 578 1) =)
n=0 n(log n)*/* neg logn

N |
1131) Z ———

=2 /nlogn
Let (fn):a;l be o uaifo:mly conweigent cequence of conti-
nwous functiong defined on 2 metric space M. Show that
the function £ to which the paquence converges 1is alco
continuouc,
Give an examplo of 2 gnquence of continuoue functions

(fn);;l wiich convergen pointvige to a function £ whdieh

is not continuouc, [64646])=[18)
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IIDIAH STATISTICAL INSTITURS

Researcn and Training School [325]
B, Stat. Praxrt III: 1970-71
AITTUAL EXA/TMNATION
Statictiec-5: Statisticc Theory
94Ga 71 Maximum Mazks: 100 Time: 3 hourc

lote: Answer any Tiva quectionss All quections carvy
oqual marks, '

Corgide: the estimation of a lincax parametric function P'p
in the Gaucs=Markoif cet up 4_n_§hc theory of linear estimation:

. o
Y = X¢ _+ [ E(c) =0 D(G) = oI,
X1 nXa™Anx1' ~!
(A1l symhols have their ususl meaninge.)

a) When ic the Tunction P'f said fo bo estimable?

b) If P!p 1g estimable, ©ind its minimum variance linear
unbizned estimatoi.

¢) Find an unbiqced estimator of the sampling vamiance of the
estirator obtained in (b),

If in tie sct-up meptioned in Q.1 € is agsumed to be nommally
dictributod, and R: = min (Y-Xp)'(¥- Xp), and
o

: 5 -
Ig'_' =nin (Y- xg) ' (¢~ JICB)l subject.to H'B = ¢ (where His am Xk
p : -
matrix of wank k cuch that ALHCM(X'), and £ a kX1
vocto;.;), tiien prove that

o
a) R; ~ 6" ;-r wieire = = rank (.X) .

b) R"; and 11*1': - R": are independently distributed,
[l .
¢) VUnder the hypotiecio H'S =g, lg_'- R‘zr\/ o Xi’; .

Give a geoieral aceowrt of tite analyeis of varience of two-vray
clogeitiod deta with m > 1 obeservations per cell., State the
nceunptions carefuwlly.

Suppoce youn have n obcervatione on two variables x and y

sucht that for X = x;y then are n; cdgervations on y denoted
Fy1r Tinresss ""1’11’ 1 =21,2,4e.y k)o Starting from & suitable
mnodel, obtrin a test of sisnificance of the regrescion of y on

x and algco a test of gignificance of the non-Iinearity in thin
regrosaion,

Discuns, W4 cuitndle illustrations, wity randomization and
weplication a2ro abnolutely essential for the validity of an
experimonte

'irat 4o mennt by loenl control? Explain with reference to the
donigns you know of,

GO OIf TO THT IBXT PAGS



Ge

Te

Give a briel account of tiie latin nquare decign, ctating tie
rmodel omploycd and the procedure of analysis.

Find tiio expectationz of tho treatment mean pquaire and the
Tocidunl me2n cquaitoe

W4te shiort notes on ony tiwveg:

1) Tio Kolinogorov-Smirnov tect of goodnese of fit,

11) Tho toot of cignificance of thc sample (1inenx)
regiacnion coc¥ficient,

i11) Tio coneccpt of interactich between tha tws faetors.

iv) Comperativa moiite of the randonized block decign
and site latin nquare designe



INDIAY STATISTICAL IWSTITUTE (556
Research cnd Teoining School Lo
Ry Stat. Part III: 1970-7T1
ANVIUAL ECAMTNATION
Statintice=3: Staticticec Practiecal
Date: 1QeGe7l Maximun Marks: 100 Time: 3 hours

Hote:  Ancwoir all) questionse Marks allotted for each
quection are givan in brackots <[],

1. Tirce objects Q) 40, and o- verc weigitted 6 timec in a balance
by placl:gy coma objoct:- cn tiie two pang and baleneing egainst

ctandarad we* gite placed on tue pans. " Tiho reswits cf the
sidghint are given below:
. ___-Obiects_on T _Stindnrd wolght | Cﬂ!n[ﬂ.- )
gt pan lef't pan ~ight pan loXt pan
01 03 - 4,17
Ol 02 - 1,84
01 02, O3 - 1.02
0, 014 Og 2497 -
05 Ol', O2 710 -
01104105 - - 9.08

Estimnte tie weighte of the tiireo objects nlong with theirs

ctand.d ervors. Alco tast whethier the cun of the thioe

woightn ic 10 gm. [30)
e EITHER

A comple of 20 obrervations on x and ¥ glves the following

cung: Ix = 18642, Ty = 21.9, & (x- Q)~ = £15,4,

- 0 )
E(y =~ 9" =86.9, =lx~X)(y =F) =106,4.

Ascuning tiint the regreccion of y on x irn of the foim

o« + % test the Yollowing hypotieses: (i) « = 0

)} B = 0. Ectimate the conditicnal me2n of y wien

15 and find 95 pex» cent cornfidence limite fox thin
ditionadl mean, [25]

gu o

1
on

O

OR

Below are given tite cums obtwined in a regroscion analysic
of data on age in years (x) and cnc"t-girt:' in inches %:,')
Toxr two gwoups of gtudontso concicting of 15 and 18 students

recpectively: R -

o x Ty T x~ zy" Zxy
Gooup 1 20247 S343 L7424 56 44,77 315,07
Groun & C44el 538 3314.01 174,40 729,82

Avouming: that tiie rogrescion of y on x is lineaw for
bati: the gioups, tent

GO ON TO TN IWmXT PAT



Se

1) wimotiier the to regieecion lines are paralloel,

41) ‘whotiter tho two “ogroccion lince ave identical.

An oxporiment on cugarchne conductcd in 4 rondomized blocks
gave the Tollowing obseivationc on the weight of. cano in
5. Tho tiwee treatmentscomnared vere intiogen (W),
phocphbrous (P) and potasi 1K).

“Hock __.Ir___lraﬁsg_ne.rzt_- o
1 oo 81 80
2 120 80 as
3 138 79 65
4 101 75 58

Annlyze tiie qita and compnie the yiolds of tite thiea
treataonts uring cultable tosts.

Practical Recoxrds

Viva Voce



IIDMIAL STATIS™ICAL IiSTIZUTS (577)
Regearcn and T=aining School =
Stat., Part III: 1970-71
AINNUAL BXAMIVATION
General Sciznce-5: Engineering

Tate: 1146470 Maximun Marks: 100 Time: 3 hours

Note: Marks allottcd Yor each quection are given in
vrackete {1,
Angwer all tite quenti-zne.
Ancwers ciowld be brief and =ow:h work chould be
scparated from tie materizl me.1t for tite examiner,

1. EBIER
A beam 25 Tfeet long ic cupported at one end and on a pilor
t a distance of 5 fte I:om tiie other end. Tie bean ig
uniroily loaded Trom end to end witi: a load of 1 ton pexr
lireal foots Draw the bending mement and chiearing Toice
dtagsams, giving tiie maximun value in each case. [15]
OR

Prove that the intensity ol cheax giress q at any point
ol tiie crosg=-cection of a beam ic

%Ai' viere § = shearing force at the cection,

I = mement of inertia of the eross-section,

© = Dbxeadth of ncetion at tiie point,

A. = avea of croce=section on tie fartier side of the

point -to the ncutxal axis, *
- r . O A .
and ¥y = distance 'of cege of tiig arca from the neutrel
axice
Show titat for a rectangulox cregeesection tiic maximum citeax
ctrcec 10 ono and 2 hali-times the average chear strescs

Ce ihat ig the modwlus of clasticity of a material and how in
it obtained?
A been of cact ircn, 1'' broad and S' deep i tected ‘wppon
suppoita 3 ft. apart, and chown a deflection of 1/4'* undex
a contral load of 1 ton. Calewlate the Young'c modulus B, [15)

Je Compare the gtrength of columna 12 Irte.long containing the
same volume or motal: (a) the column bainz molled gteel
joiet of Imzcetion 10'' X 8' (flange widtn) X 3/4"(tiick-
ness of web and fyrangos), (b) eact iron hollow cylindrical
columa®, the metel being 5/4'" thick,
Uso Rhnkine'c fommula =

T A

= ool

1 4 a(1/%)"

n

wiere I, Yoo ptecl = £1 tons/ in”
(2]
T, Jfox cast iron = 36 tcns/in®

a  Yo: gtecl = '27_;’55

a Yo» enct dicn = T?.’:ﬁ)" [20]

GO ON 0 Ti% MEXT PAGT



4o

Tind the time »cquired to empty a2 owimming bath tirouzh a
flat greting at fhc bottom: -

Depth of water = 5 feet
Length of bathh = 80 feet
Breadth of bath = 30 feet

Angn of grating 2 oquere Yoot
coeriicicnt of disch:iargo = 0.65

Derdve thie formula you ucce 7]
EITHER

Give £ Iull doceription of tiic principles underliing the
Venturtemeter wiith detaile of itg écrnstruction ard method
of working. [16]

OR

A circuler plate 8 feet dicmeter ip placed verticnlly in
viater co that tire centre of thwo plate is 10 fect below
the surface, Fihd the depth of the centre of preccure
and the totzl prcasure. IT the plato is placed with itc
centre 500 foct delow the cunface, ©ind approximately
tiie depth of tite centre of pregsuscs

The following obseivations were made during mencurements

on a weixr wioge crect (b) 1g 3 feet.

dedghit H 30 feeot 06 044 0.6 048 2,0 1,2 1.5

re st m— - e ——a

Q in cusces 04BL6 D434 4404 6i4B 940 11478 16435

If the discharge is given by =k b W' find k ond n. '[17]



IIDIAN STATISTICAL IISTITUTR 1558}
Rogenreh and Trailning School 22
B, State Part III: 1970-71

AIJURL BXAMINATION
Statintice-3: Pirobability

DntesléeGe7l Maximum Marks: 100 Mme: 3 houre

1,

Hote: Ancwor any four questionn.
Al quer.tionr. carry equrl marks,

10 verdables Xl and X,.. are independent and oach has the
Nadefs o-()‘ 9), x> 0 (=<8« ﬁ%, Zeio elee\me“e. Pind
the joint p.d.fe of Yl anmin and Y, = max xl.x,,).

Shew Shind Yl and Y:' 'Yl dre 1ndcpendent.

xl’ ‘(f' x:5 1c 2 random cample from a distridution having the

1 -x .
pedet, ;—5 X e ’5/9, 0 <x <= (85 0), zero elrewhere. Find
Aho Joint pedefs of Y = )&+x'.,‘+J%. Y2 = Xas and Ys = X
Compute the.marginal ped.fs of !l.

xl'x"""’xn is a random somple from thie normal dictribution
(0, ¢”)s Find the distrt but‘ on of the wnitable

/58

o
{You ney ocoume tint the pedefs of Xy 15 concts x* e %,

X > Os Since the numerator and denominntor are mot indepen-
dont, you may have to relate Y ¢to a yariable with

n ~ n n]
E Xy dingteod of fx}_’ .

__._... e,
g-l rfxr

Let Y = max xl,x.\,...,xn , where Xyseean Xy ic a randon

cemple n‘cm tho rectangular dictribution on ti:e interval (o,1).
8 n >1 is; an increacing sequence of pocitive rend

nunbergs, Prove that the limiting dictrivution of Zn-nn(l- Yn)
is degenercte

8, a
it -5- => 0, and non-degenerate if -F" =>¢ £ 0., Wiat happens
™n

if = Oe?

[You may uce the £nct: 1im (1 + E)m = e~),

m =) @

GO O 70 THE IEXT PAGT



A scquence of-randon varkatles - X.l, xc,..., is oaid to

converge in preoability to a conctant ¢ if for any ¢ ) 0,
P(lx, ~c|l>€) => v as n—=>e=,

a)

b)

c)

Prove thet X convergee in probability to ¢ 1if, and
only ir, the. digtrioution of X, convorgesa to the die.
:ioution degenerate at .co
(2]
Let py = B(Xy), of = V(X;)e Show that 1f g, ~>0

ag n =>=, then X, = F, convergés in probability to

Zeroe

n
axrc given cuch: that tho digtridution of xn converges

to a dictidtution with distribution function .F(x), and
Yn ccnverges in probability to a cenetant ¢ > 0. Sicw
that tiie dictiidbution of (JS': + Yn) tends to the dictri-
buticn with &ictitbution runction F(x- ¢).

Suppoee two cequences X, Y of random vaxiablec

[Hint: Foxr any event S, we have § = (S0 A)U(SI A') whewe

A i the event Y, - o] < cl



INDIAN STATISTICLL INSTIZUTR
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AUNUAL EXAMIVATION
Gonexnl Scicnce=5: Poycliology

,..
.
ral
st

Date: 166Ge 71 Maximum Marke: Y00 Time: 3 houre

1.

Se

G,
7o

84

ote: Anawer Groups A and B in ceparate anscwerseriptes.
TTTTT Masks allotied for eacit quection arc given in
brockete Lle

Group A
Ancwer Qo4 - and any Hwo of the reet.
Terperibe the ptructure and funstion of the non-auditory
laby=inth, Vhy ic the static ccnse an indirectly arourcd
gengation? (Mo diagram nocessazy o)

How would you dcfine punisiment? On what Pactorc doecs tic
offcctivencos of punisiment depend? Explain,

Define learning. What are the basic conditions of learning?

Dlacuss,
Virite chort notes on any threg of the rfollowing:

kinesthotic raceptors.
stimWllus diffcrcntiation,
trace reflex

experimental neuroesic,
sciedules of reinforccments

QLo B

Group 3

Vit are the diffciences between naveinss: 4 Nl neurocee?
Cive a schematic clagsirfication of the mojor Toims of
poyciiontc 0X NQUIOLCS.

Enmumerate the differcnt mothods of measuring personnlity.

Doseribe tho rclative influence of horedity ~nd cnviron-
ment on inman intclligence.

Wiitc choxt notcs on any thice of the Yollowing:

a) intclligence quoticnt
b) behaviecurinon
c¢) fecble-uinded percon

d) chock tierapy l()elac‘t‘,'.'\:pler./)
¢) Geetdlt paychology

Practiesd work recoxd.

[10.
[10.

{10.

[15]

[20]
(10]

[10]

15}

[30]



INDIAN STATISTICAL IUSTITUTR (336]
Ropeaxch and Training School 2
B, Stat. Part ITI: 1970=-71

AINTUAL EXAMINATION
Economice-3: Indian Fconomico

Date:17.66 71 Maximun Marke: 200 Time: 3 hours

N

Ge

7

llote: Angwe: four of tha following quosntions.
At leact one muct bo from each groun.
Al questions cariy cqual maxke,

Group A Public Finance

Critically exemine tiie Fiscal Policy of tike Union and
State Governmentc in the backzround of thc objectivo of
rapid and balanced cconomic growth.

The policy of increasing rcliance on indirect taxee for
mobilicing recouvices has Aefeztnd the social objectives of
Indian Planc.

Comment on the above statement and illustrate your ancwer with
relevant statictics.

Do you agirec with the complaint of N.A. Palkhivaln tiat India
ic the moct hipghly taxed nation in the worldd

Accoso tiic Indian Taxation Policy in respect of Indian Agricul=
ture during tho Post-Independencoe po:iod.

Gzoup B
Banking and Monetary Policy
Briofly outline the stiucture of the Indian Banking Syctem

and the functione of the Rescrve Bank of India, the State
Bank and the Comme:xcial Panks.

Examine the piincipal features of Indian Monetary Policy since
1960-61 anditt impact on the rate of growth of Indian Beconomy.

Discucs the main Tactors behind tho long teim tendency of
viging pricee in India, particularly cince 1960-61,



Matas

INDIAN STATISTICAL INSTITUT® (331]
Reconrch and Training School -
Be Stat, Part III: 1970-71

ANMUAL FEXAMINATION
Bconomica=3: Indian and Socialict Planning .
18,6, 71 Maximum Mosks: §0 T™me: lg‘honrn

Motc: Answer any two quectionec,
- Al quections carry oqual mavks.
RITHER

Digcucs the changes in agricul tural policy at different
rtagen of Sovict cconomic hintory,

o%

tImportant changes in tho oconomy and Qecisions on” important

igcues had to precede the launching of the Firgt Five Year
Plan in USSR' ~ Diccucs.

RITHER

Diceuce the viow that Soviet price poliey needed ouch 2
drantic cnhiunge ac occurred in the pixties.

OR
Critically examine the ctatement that introduction of
profit motivation in the USSR industrice ir urnMarxian.

iy wan the period of War-Communicm co called?
iy wore the oconomic policiesn puirnued during thin porded
changed?



INDIAM STATISTICAL INMSTITUTR
Researelr and Trrining School
B, Stat, Part III: 1970-71

ANIUAL EXAMINARION
General Scicnea=4: Blology Thenwy
10,6071 Maximam Marks: 100 Time: 5 hours

—
.
4]
)
—

l

Motg: Anawer Grouns A and B in geparate answers ~iptc.
T Maower oany two questions from ench Group A and
Groun b,
Mavke allotted for each quenticn are given in
brackets [Jo

Gzoup A

Woot are the mejor obotacles Yoi improving the coconut
pada by breeding? Discusc on the poscibvilities of effce-
ting clon2l propazation in Cocos nucifern, [a5]

Mention the nnaes of Iive improved varietics of whsat,

Gxve the ctatictics on tha aren under cultivation and pio-
duction of wieat in the differ~nt agricultural zZones or the
worlde Give an 32lugtiated botnical deseription of any
cpecica of wieats {2

%]
—

¥rite short notes en the following:-
a) Spikelet of Quyza gativa;

b) Rope seed :and mugtnnd;

¢) Importnnt legumec;

d) Poliar asgymnetxy in Cocos nueire
8) Tibre cropSe [25]

Groun B
Write on 1lustrated account of the nucle~r divigcion in 2
reproductive eell and ptate its significance. [20+5]=([25]}

Give on outline sehieme of the breeding metihods fox

improvement of crosp-fertilizing crop plants. [25]
Wit are inbrecding ~nd heterosis?

‘hat ic inbreeding minimwae and how 1ia 1t nchieved ?

ity sclection Tor vigour may delay the attninment of
nomozygosity?

vhat are thwe inportant cihrncterigtice of human population
living 2o 1colaten? f10+5+5+5]=[35]
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