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I!DIAT STATISTICAL INSTITUTZ
Rescarch and Training School
BeState Part III: 1968=~69

PIRIODIC.AL EXAIINATIONS

Statistics-3: Probability

Date:1669.68 Haxd rum Harks. 100 Tinmc:3 hours

lcﬂ)

b)

c)

4)

2ea)

b)

e)

e

403)

b)

Note: The whole p=per carriecs about 110 na.rks.
fnswer as nuch as you cane
The marks cllotted to cach question is
given in breckets [Je

Defino 1im sup A, ond lin inf A, for a scquence iﬁn}
of subsotas of a .sct L ") iMen 1o QIS-A‘ satd to have a
1imit? ' {3+3+43)=[9]
If TA,% 1s a aisjoint ‘scquonce, show t.hatfn“}con-
verges to #o (5]
r 3 i in Y that ¥ converges to
L 41&,‘1 8 incrcasirg, show 7:15\7; (4
(5]

ney (0,1 - 1} i n 1s oaa
If

Iin . if n 1is even
verify that E, converges but is-not monotonce (6+21=[8]

A class :[e of subgets of a set -_(___)_ is called a ring if
4B eJo => AO)B, LA BgR. Show that & 4o a ring 1f
and only if A,BeR=> A0 B, A - Bcfh (5]
Show that if JU“ is a colloction of rings, (")f‘. is a

ringe.. Hence define the ring generated by any class :
of subsots of () and show that it is the smallest ring

containing £ , [5+3+6)=[14]
fhow é}mt for a ring ? the following arc equivalcntx
is a cering; (11 R ia a nonotonc clnase’ (5]

tate whothor deach of the following classes i3 a

13 8 eniring (2) ring (3) fiecld (4) o-rinz (-5)0'-1‘1016.

6) nonotono claas (7) heriditary clasa ( S ) is an
uncountable sct).. i,

[42 % ®]=(21]
a) all finite scts ~ il
) #y, Ay L)L = Ay () whiero A 1s a fixed subset of ()
¢) g1l countable sets and their conplements

d) all single point scts.

e) () = the real linc, 211 bounded intervals (open,
cloacd, seni=cloged

£) all subsets of A where A 1s a fixed subsot of s )-.

Define a mecasurc on a ring .P Frove thnt it is nonotone,
subtractivc, continuous fron bclo w and from above at every
sct of R (5+5+5+12)=125])
Prove that a finite ncn-ncr-xtivo additive sct function de=-
defined on a r:mb JQ_ vlich 13 ecither continuous from dbelow
at every sct of jiu or continuous fron above at gis a
mansure on X e [26])



INDIAT STATISTICAL INSTITUPE

Roaenrch and Training School
3. State Part IIT: 1968-69

PCRIODICAL ILXAMINATIONS
General Sclence=4: Biochenistry Theory

Date: 23.9.68. Naximun Marks:100 Time: 2} hours

1.

2.

3e

4.

5.

6o

Natc: Answer g1l questlonge lerks allotted for each

question arc given in brackets { J.

Give onc examplo for cach of the followings:

Basic amino acid, Dchydrogenase, Dipeptido,
Phosphoprotcine, Oxidago.

Tow the proteins are classificd?
Give ono exanple of cach clans.
What are the functions of proteins.

How can you estimate protcin from a natural sourcc.

Dofine isoelectric point of anino acidss Vhat is an
essential anino acidY Give :ne colour reaction of
anino acidse.

What is an enzyme? What is transaninase?
Yescribe: the properties of:

(a) Acylese
(b) Catalase

(10)

[20]
(1s]

(15}

(15]

(25]



INDIAXT STATISTICAL INSTITUXE
Rescarch and Training School |§§]
.BeState Part III: 1968=G9

PERIODICAL EXAMINATION
Mathcmatice=3: Analysis

Datet 14.10,68 Maximun !Marks: 100 Time: 3 hours

lea)
b)

e)

24a)

b)
c)

a)
303)

b)

e)

442)

b)

Se
Ge

Note: Answer all qucstionss Ilarks alletted for cach
question arc given in brackets | .

R__denotes an Archemcdian Ordered Field

Define the terms 'Fleld! *'Ordercd Field' and
t irchemedian Ordcred Tiecld!,

Can a Ficld Consist of finite numbor of olements?
Give recascnse.

Can an Ordered Ficld consist of finite numbcr of elenents?
Give recascns, [1045+5]=(20]
Prove that any bounded docrcasing sequence in R 4s a
Cauchy pequences

Is conversc of ‘a' truc? Give recasons .

Prove that any convergent gequence in R is a Cauchy
sequenece

Is converse of "ot true? Give reusoné. [7 +247+43)=[20])

' Show that any sequence in R contains a monotone

subsequences

Show that if a subscquence of a Cauchy scquence in R
converges then the Cauchy acquence itself convergese

Doduce from 'a' and ' 'b' above, that the following two
statements are equivalent in R:

l. Any bounded 1ncfcasin@ gicquence converges.

2, Any Cauchy gequence convergese [84844]=[20]
Explain the torms 'Open interval' 'Open set' ‘limit point!
and ‘closcd sct's:

Show that a noncngty sct A contained in R 1is open

if and only if . (the complement of A in R) is
closed. [104101=([20]
Assignnents [10]

For clarity of cxpressicn. [10]



TIDIAH STATISTICAL IUSTITUTE
Resecerch and Training School
BeState Part II1:1968«69

PERIODICAL EXAIT'ATIONS,

Statisitics=3: Data Processing

Date: 21,1068 Masxdimua Marka: 100 Tinc: 3 hours

1.

2,

3e

4.

5.

lote: Answer all questionse lfarks allotted for each
question are ¢iven in braclets .

Yane the various tynes of Punched Card machines nown to
you and briefly explain thoir functiens, (15)

You have a ddck of cards which aro badly damazed by its
12-Edgel . )

Is 1t possible to reproduce a new pack of punched cards

by using thesc cards? If go' hows [s]

Tiferc is a ported dcck of 40,000 cards by conaidering
columnsg 6-10. It is nccessary to pull-out all cerds with
'4' punched in column 25 of those cardse

How will you get the work done without disturbing the

sorting scquence of the cardse . - (sl
It is required to preparc a new set of punched cards fron
the cards punchcd according to the design given below.
o change of desizn in the new set of cards 1s envieaged.
Card-deaimn _ Card Cols
cai 1l =24 Punch XXX1
dopartment 5
category 6
roll no. 7 =9
nane 10 =34
daily pay rate 35-238 (2 pl. decinmal)
Prepare the reproducer Panel diasren, [i2]
You are provided with a deck of cards punched according
to design X0 glven in question loe4s. Preparc control
Pancl diagran to prepare the statement given belows
departnent catermory nunber of worker total dailwv pay
s JL L_ox
2 e e ) -
departmont  sub=totnd ___
1 -
2
department sub-total .
departnent __sub=-total LR ——————
— Total ~ [20]

GO O TO THE NEXT PAGI



=
writp a pencral prosram in FYRTRAI I to evaluate the
nean and varisnce of i given nunbders xl,xz...., x".

oRn
“rite a program in FZRTRAN II  to find the roots of the
quadratic ecquation . - -

IL‘(F'+3X+C=0

where A, B,,0 ea-c L;iv;:m rcal nunbers,

7a write a program in FPRTRAN IT to obtain ! where M
' is a positive integer.

8e Class recordss



Date:

l.

2.

4e

Se

6o

I"DIAT STATISTICAL T'iSTITUTS RS
Repearch ond Training School
- Be Stote Part I1I:1968-69

PERIODICAL EXAMINATIONS
General Secicnce=5: Sociology

28,10.68 HMaximum Marks: 100 ‘Tiro: 3 hours

Note: Answer Qo6 and cny four from the reste
All questiong carry cgual markoe
EITHER :

Define and distinguish between family and houacholds Men-
tion the chief functions of family as a socistal institu-
ticn,

OR

How a muclear faadily differs from an extended family?
What are the inter-personal relationships you may expeet
from a nuclear family?

EITHER

What are consanguinal and affinal rclaticnships? Vhat ere
the differcnce between 'deseriptivet and 'classificatory’
systens of kinship? Briefly mention the impertance of
kinship in simple societicse

OR )
What do you mcan by clan? How 1t differs from lincage and
extended femily? What arc its nain functions ?

EITHER

Define 'rcligionT. Describe the nature of religlon and com-~
pare it with magic.

OR

What arc monogamy and polygany? Enumerate different types
of preferentiel nmarriages found in Indian socictics.
EITHER

Define and distinghish between caste and ¢lasse Enunerate
the fcaturcs of caste organization in Indiae

OR

What are cndogany and ecxogaiy? How do they influence caste
formation?

EITHER

What 1is 'incorporcal' and ‘corporeal' prceperty? Give exanples
from simple and complex societies,

or

What are the social significances attached to (a) lobola
(1) Xula and (c¢) pot-latch?

Formulate a decign of samnle survey for studying standard
of livimpg of dAifrerent faaily groupings in West Bengal with
special refercnce to (a) coverage of universe (b) unit of
sampling and (c) unit ol cnquirye



Date:

1,

2

3

4.

1.

e

4.

T9DL STATTSITCAL LISTITITS
Researeh and Training School (6]
ZeStnte Part IIT: 1UCE=GS

PERIODICAL EXAITNATICUS
Sconoitlca=3

4411.68 HNMaxinun lMorka: 100 Time: 3 hours

Note: Angwer Group A end Croun B in scparate angwer-
scripta.

Group 4t TFconcmic Developnent

Maximum Marks: 50 Suggested tino:l% hours
Attempt any twe quastionss Each questicn earriecs
TS5 norkas,

Describo tre significant chonges in the rational product
and its distritutiona in the edvarced cconcrivas in the
process of long perlod ecorcmic developrent.

Could cross scction national income data throw any
light on the subjecct?

Discugs Abramovitz'a airclysis of the long neriod pgrovth
of the US ccononye.

Can a similar analysis be applicd on the Indian data?
Bring out the main featurce of the growth modeli 3Jeve-
loped by olassical cccnomistce

Bricfly indicate its main differcnces fron Harv's nodel.
Discuss briefly thc growth modela due to Harrod and

Donmx and point out tho main difference between their
approachese

Groun 3: Indian Planning
Haxinun Marks: SO Suggested tine:l% hours

Note: Answor anv three quc ticné.

Is a planned cconsny cupericr to a non=plenncd one?
Give rocasons for your answer,

Critically digcuss the differcenccs betuecn progra-ming,
nixed cconomy planning and centralicscd plenning.

Discugs the approach and :22thoda proposca in the Bombay
Plan to doublc the per-capitn income in the course of 15
years.

‘fhy and what measurca were pronoscd in the Bombay Ilen 5
reduce inequality of incomx?



INDIAT STATMISTICAL INSTITUZE
Rescarch and Training School &7l
Be.Statse Part III: 1968=69

PERIODICAL EXAMINIATIONS
Statictico=3: Statis%ies Theory® and
Practical
Date: 11.11.68 Uaxirun NMarks: 100 Time: 3 hours

Noté: Answer o3 many questions as you cane liarks
allottcd for cach quention arc given in brackets L J.

1.a)Tho followins table gives the production of polished plate
glass in USA. Fit a suitable pclynomial regreassion for
the production of polished plate glass by using the method
of orthogonal polynonialse :

“production (i millions of squarc-

_ Yoar Tfoct momshly)
1933 ’ 7.2
1934 Te9
1935 15.0
1936 16.5
1937 16.0
1938 7el
1939 11,8
1940 1367
_1941 o 15.9_ o 161
b)Suggest a procodurc to fit the polynomial regressicn if
gome values arc missing in the data. (Mo computaticne
aro required). . (41

2, To dotcrmine tho yiecld rate (in mounds per acre) of paddy
by the method of rendom sampling ten vlots werc chosen at
randonm. Within cach plot a circle of radius 2 ft. and
another of 4 ft, were marked out at randome The crops in-
side the circles werc harvested and then the yicld rate
was calculatcd.Obtain a 95 per cent confidence interval
for the ratio of tlic variance of the yield ratc as calcu=-
lated fron circle with 2 ft. radius to that calculated fronm
circle with radius 4 ft,

radius of the yiclad rate
circle . —
2 ft, Gel; 544, 546, Ge3, Sel; 643, 59,
. 5.6, 444y Gals . :
4 £t, Se5y Ge0y 47, 5.2, 566, 6el, 5.7,

Se4, 562, 5.8.

fzo]

3s The table telow chows reasurenents of heights of 11 pairs
of twins of oppecsitc scx all c¢f tecn yoears of agce

81, Halc ht, Tcnalc Nte Sle Palc Mt, Femalc ht,

Ko. (din cm.) (in cne) Moo (dn e2e) _(3n eme) __ .

1 136 132 7 130 133
2 141 133 a 139 140
3 137 140 9 123 123
4 137 135 10 - 132 136
5 134 151 11 135 134
6 154 157

(0 077 RO T VEXT TAGE



4.

Se

Gea)
b)

c)

.Obtain 90 per cent confidenes linmits for the corrclation
bctwgcn tho heights of the twinsa,

7hat erc random nunbers? Discuas in detafl the various
roquircoents you imposc for the construction of randon
nunber tables, Corment on your rcquircnents.’

Obtain a randon sample of size 16 froa thé oxponential
distributicn with denaity funeticn.

Mx) =202 0 ¢ x<=
0 otherrise

Explain clearly what ar¢é mcant by SRS 7'R and SRSWOR
giving cxanplea of nituations in which you uase then,

Proposc suitable cotimate for the population mean and
give tts standard crrors in cach sannling proccdurcs

Ho'w do you uge your cgtinates to ohtain populatisn totalt
What 1s the-standard errcr oY your catinmntc.



Dates

l.a)
b)
c)

2.&)
b)

3.a)

b)
c)

4-2\)
b)

50&)
b)

6o

DINTECRRIEEE @A
Be State Part III: 1966-G9
IID=YEAR BXMIIATIONS
lMathenatics: Analyais
18.,12.68 liaszimua Yarke: 100 Tine: 3 hours

il

llote: Answer all questions. Marlks allotted to cach
quostion are given in brackets [ Jo

Defino the terms 'Fiecld' 'Ordercd Ficld'! and 'Archemedian
Ordcrod Ficld'.

Can a Ficld consist of finitc nunber of elecments? Juatify
your answers

Can an Ordercd Ficld consiast cf finite number of clerenta?
Justify ycur answex, {10+243]1=[15]
Show that any clnogad interval [a,b] where ad< b containg

a rational nunbere

Hence dcduce tha% given any rcal number x, there i3 an
inercasing sequence of rationals converging to 1te 15+5)={10]
Define clearly a 'scquence! and a 'series' of real

nunmbers, *

When do you say that a series 13 absolutely convergent?

Show that any absolutcly convergent serics ia convergens.
(3+2+5]=[10]

Define the Cauchy product of two scricse

If a series T a, converges absolutely to A and a series

z bn convergas to B then show tha%t tha Cauchy prodict
convergos to A+B. [2+8]=[10]

What is meant by rearrangement of a geries?

State carefully Riemann's thecoren about rearrangenent of

a series. (No procf is neoecded). [2+3]=(5]
Home assignments. 501

Note: COLLECT YOUR HOLEZ ASSIGNIENT QUISTION PATRPR FR0'!
THE DEAN'S OFFICE.

sse0enre



1.

-

3e

4.

Se

6o

7

84

THOIAN STATISLIC.AL INSRATUTES e
Reoscuarch and Training School &)
JeState Port IIT: 1008«69
NID-YEAR ™ EXVIINATIONS
Kathenatics: -Analysis
Fenme Assignment
NMoximum Horze: 506
Note: 1a You ghould pubmit ycur ansverscripts on er dofore
20th January 1969 in the Dooan's Office.
" 24 Answer all quosticns.
3. Your answers shculd be precioc, clear and logicala
4s Do no% cive unnocesanry deteils, But you shovlad
clecarly explain how ono step follows from '
previous one in your proofoe

If a, is a convergent serica of ponitive terrms then show

that I :ﬁ is also convergente

(Hint: After a cortain stago a2 < &)

Ir z aﬁ is convergent scrios then show thet T
284 2 .3

[Hint: -—n—-S a -l;n—z]

5n

- is alno

convergent.

If .8 & is convergent and n, Jo, then ghow thet I .',r?a.en
converges. . .
Show ‘that the series _2% i3 not convergont « Find aninte-

gor N  such that the Hth partiol sun of this scries is greoten
than 5. *

Show that the serics =T o, where
Bn =

= % if n d4s a perfect’squere

if n ids-not a perfeet square

B

Converges,. by showing that the partial'sums are Cauchy.
[Notes A positive integer 4s called perfect squere if it i3
the aquare of somo intager],

For any scquence cn{ of real number vhere ¢, > 0 for every
n show that,

e .
n+l
1lin inf - £ lin inf \n/c:1 .

£ L°
Show that the scrics T 15 convergent, but the Cauchy
n
product of it with itsclf 1s not convergent,
Show that for every rcal number x the series
w2 0
l + X457 +57 + ece
“o Oe

i8 convorgent, Denote thias by e(x). Show by using ilc
Cauchy product of scricsjy that

e(x+y) = e()ael(y).
.
If a power scries conzerges for every rcal number x, then
show that it absnlvicly co.verpes for overy number X.

* GO ON T0 TIE NBXT PAGE



10.

1l.

12,

13,

14.

15,

16.

e

Find out the 1imit guperior and linmit inforiorfor the followir
scquences

‘o =0,
& et ]
op = et
8ons1 = %ﬁ*% ’ for m21.
bR S
Finda 1n J/nZen - ni
n- -]

.[Hint: ./n§+n -an = —32___ 1,

/n“4n +n

Lot 1 %} be the scquencey
8 =/ , 8, = V2+/a . for n>1

Show that thc acqucnce iaﬂf ia increasing and bounded by 2 ani
hence convergose )

integor
If a power serics has infinitely nany non*croécooi‘ficicnta then'
show that its radius of convergenee ia at most 1.

You are given a number r osuch that' 0 { r £ + <, Exhibit a
power scries whoce redius of convergence is r. <

'Real number system' is defincd as a 'Complote, Arcnc—\edian
Ordered Ficld's From what you have learncd in the olass, *
discuss how fer the 'Archemedian' property and 'Completeness!'
property are essentiale

What is meant by a 'summebility method! in the real nunber
system? Write a few ascntcnees about the rcasonable conditicns
that a sumability method should satisfy, according to you.
Define and comment on Cauchy's nethod of summabilitys

[L4ax3 + 2 x4]



INDIAN STATISTICAL INSTITUZE @
Research and Training School
3.State Purt I11: 1863-69

LID-YEAR EXAAINATIONS
Econonico=-3

Date: 20.12.68 Maxinum arks: 100 Time: 3 hours

1.

2.

Se

5,

Sa

Note: Anawer Group A and Group B in separate anawere
scriptse. liarks allotted for 2ach question aro -
given in bracketa [ Jeo-

Group A
Zcenonice Development
@nswcr any three questions
Makximun Marks: 80 sbggcs‘ted timo:l% hoursg
Mention the inmportant items of Leibenstein's list of cha-,”
racteristics of underdeveloped countrics. L. [20]
‘What do you understand by ‘vicious circles' in this contoxt.
Growth of real national irncome is not fully explained by
changos in labour and capital inputs. Vhat other factors

should bo considered? Obtain suitsble expressions for
contributions of different factors to growthe

Discuss the relevance of the above propositicn for analy-
sing the long period growth of cither the U.8S. or the
Indian economy. 201

Why is it ipportant to study transactions in kind in
under dcveloped econonies?

Give a descriptive account of various transactions in kind
in India.

State conditions under which the share of transacticns in
xind (in aggrogate of all real transactione) fs. likcly to
(1) reduco, (1i) increcasc. [20]

A moasurc of intecracctoral disparity of average scctoral
earnings por worker is given bty

d= %‘ i.i" lyi'/(il
{2

¥y ,(1 regpectively standinz for shares of incone and

labour force in the ith secctors Construet sinple cxamples
showing that'dincreases with inercased disparitye.

How oould a sirilar measure of diaparity be.osnstructad for
eize distributions? .

What change in a aize distribution you would cxpcét when
intersectoral diaparity incr>ascs? hy is it casier to
study changes in sige distributicns cof roal incomd
through interséctoral disporcitics? (20]
Write short notes cn any two of the following:

1) backward sloping supply cwrve ol cffort;

i1) omployment concept an applicd to posrcr countrics

5
1ii) distribution of naticnal ingome ¢y factor sharss in
rich and poor countrica; cnd

iv) linkace confiicicatg, 201]
-

GO 7 TO TS (TEXT PAGE



1.

2e

3.

Gr~u»n B
Indian Planning
Angwer any two queations.  llaxinun lNarks: 40
Sugrested tine: ll_lihoov.‘s.

what influcnced the chanpe in the approach in the formula-
tion of the sccond five yoar plan? Indicate how this

change was rerlected in the size, ollocation of recsources

and objcctives of the seeond plan. [20]

wWhat arc the different pourees of finances for t}xc plan 1n
the public sector? Digcuns the estinates of thes s
resources for the sceond five ycar plan, [23)

What were the igsucs and what were the grounds that led
Ke T+ Shah to differ from the rccommcndation of the
Advisory Planning Doard? {20]



I..i 7wt SJALISLICAL INSTITUTS
Reserch and Training School (=]
3.States Part:IIl: 1968-69

MID-YEAR EXAIINATIONS
General Scicnee-4: Bigloay: Botany Theory e

Date: 21,12468 Mavinun ilarks: 100 Time: 3 hours

1.

24

3.

4.

3.

6o

dote: Answer any five questions. lMarks allotted for cach
question are given'in brackets.[ J.

The sugarcanc varicty C2.312 is very successful in the sube
tropical belt of India. ‘hat arc the factors which contri-
bute to the good performance of this varicty? [20]

Write an illustrated account on the morphology of the
coconut palne [20}

Ae Write names of ton oconomically important Logun_xen.

B. ‘Which arc the species of wheat cultivated at present?
[10+10420]=[40]

Give the statistica on the areca under and production of
Rice(Oryza sativa} in the varicus agricultural regions of
the worlde Nention the corresponding figurcs for China,
India and Pakistan. [14 +6]=[20]
EBITIER
“irite an ossay on the scientific aspect of your visit to f
the Rice Resoarch Station at Chinsurah,
OR
The Jute Agricultural Rescarch Institute, Barrackporce [20]
A: Vhat is the morphology of the econcnically irpertant
part ( or organ) in the following plant spacies?
(a) Musa textilis; :(b) Boghcneria nivea;
(¢) Helianthus tuborosusi (d) Acer ncmundoj
(e) Beta vulgaris; (f) Pisvn sativumg
(g) Manihot wtilissima; (h) Solanum tukerosum;
(1) Azave sisalanaj (3j) Gorcsypium barbadensc.

B: Describe the spikelets of Sarchum vuleare with suitable
illustrations, - [10+10]={20]




INDL Ul STAMISJIICAL INISTITUTE {e1]
Regousreh and Training School ¥
Re3tate Part LII: 1963=39

MNID=YEAR SXAINATIONS
General Scicnce-4: Rochezmistry Theory

Datc: 23.12.68 Maxirun lfarks: 100 Tinect 3 hours

Hlote: Answer 2ll quections. Harks allotted for cach
question are given in trackets { .
1. Deseribe the aorotic glycolysis in mammalien cells. [20]

26 What arec opinephrine and vasoprasin? Deszribe their
’ physiological pronertics. [10]

3, How can you estimate glucosz in hunan blood. [15]

4o Givo one, example for cach of the following:
Nucleoside, Aldosc, Triplycerido, Pyrinidine, Steroid. f10]

Se Yhat are the defficicrey syvrptoms of the following

vitaninsg,.

Vitanin A, Pantothenis acid, liazin, 7itanin K,

Folic acid. [15]
6e Discuss the origzin of kctone bodics in urine. [10]

7o Degcribe the blochomieal patiways of fatty acid
" oxidation. (201



INDISL SI2ATIS2ICAL IUSTITUTS

Rescarch and Training Sczhool &2I
Be3tate Fart III: 1468-€9
1JD-YZ/R EXATINARIOLS
Conoral Sclence=41 2loohcnisry Fractical
Datet 26.12,68 Jaximun Naxlios 100 Tines 3 hours
1. Dotoermine the total aarint of glucose in the

given samplce by Folhling's titraticn,
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INDINT STATISTICAL INSTITUTE (et
Regearch and Tvaining School =
3¢ State Part III: 1968-69

WID=YEAR EXAISINATICHS
Statistica=3: Probability
26+12.68 iZaximum farkas: 100 Ti:.o: 3 hours

Hote: The pepor carries 120 narkse, Angwer as much as ycu
can. lNarks allot#cd fcr each question arc given
in brackets z[\_

Dofine an outer measurc. (4]

How do you prove that given a moasure 4 on a ring R, it
can be oxtondod t» a comnlote measure ¢n a o-ring contain-

ing R? (Givo the noccssary steps without pronfs)e [n]
Dofine a Steiltjeca neasure function F cn Rk and the
Lebesguo-Steiltjes meacure induced by Fe f44+61=[10]

Dofine a mecasurable functicn fo If £ 13 non-negative,
show that 1t 13 a lircit of 2 mznctone incroaaing soguonco

of non-negative sinmple functiors. [4+8)=[12]
If ¢ arc neasurable, prcve that f+g, fg are
Doasurablo. ’ ’ {6+61=a[12]
It fn is a sequence cf measurable funciinns, show

that 1in sup £, 1is mcagurabloe ~(6]
Dofine tho intogral of a non-nesative mcasurable function .
and prove that it is unique. [4410]=[14]
Define the intcgral o:. a neasurable frunction whenever it

is poassible. (4]
Show that any moasurable function has integral zers over

a sot of moasure zoro. {el
If f 1is integrablo, show that £ 1s finito aeCe {6]

If A, 3B are diajoint neasurable sots end f 1s integra-
blo, show that

vy (AUB) = vy (A) + Vg (3)
wiore Vo (A) = [ fau. T3

Assuming that if £, are non-negativo, neasurablo and
incroasing, then J 1in £ du = 1in J £,4u, preve that
1f £ 1s an integrable function, then fer overy € > O,
there corregsponds a & > 0 oguch that

| ¥¢(B)| < ¢ vhorcnever u(E) < 3. (€]
Doduce fron the above tws rosults that if f is nene
negative and intesrable, then y £ i3 a nmeasure.
(Hint: it 1s enough tc ghow that M p is ccntinuoug

from above at @). {8l
State Raden=llikodym theerens What is its use in the
theory of probability? {6+4])=[10]

llcatness and clarity. (8]



IUDIi STATISTICAL INSTITUTS e
Regearch and Training School Lgi]
3eScate Part III: 1968-GO

NID=YEAR EXVINATIONS
Statistico=3: Statistics Theory and Practical

Datc: 28.12.G8 Paximun [iarks: 100 Time: 3 hours

Note: Answver any'rour questionse Marks allotted for
- each question arc given inbracfets [ ],

1. In a manufacturing conmpany, it 1s noticed that some
defective items are being produced. The authoritics wanted
to .find the nunmber of defective items in the stoclt they
havee.. Since the stock is very large they cannot afford to

" chack.up all the itcmse As a gtatistician suggest them a
procedurc of obtainirg an estimate of the nunber of defec-
tivo itemoss ‘/hat aro tiie properties of ycur ostirates?
Derive .explicit oxprcsasionse Also, suggest a nothod of
obtaining a confidence interval for the true proportion of
defectives. ' [25]

2 It i8 rcquircd to estinate the rate of incidence of a
particular discasc in a states Sincce the incidence of
digaase depcnds on the gencral socio-ceconomic conditions
it 138 decided to tako a stratified rondecm samplce.Juggest a
nethod .of conducting the survey giving detalls about (a)
how you would choose your samiples froa different strata 1if
you aro given a fixed anount of money C to be spent on
the eurwey.(b) he esiinate you propose for the ineidence
rato.and an estimetc of its variancce L 25)

3e The following datz show the stratification of all the
farns in a Tahsil by farc size and the average acres of
wheat poer farm in each stratua, :

Farm sizo llo. ol farms « Averazc acrcs Standard devia-

(acres) I, of wheat tion

- ?h dﬂ
0 - 40 394 Sed 863
41 - 80 451 163 1363
81 = 120 391 24,3 15,1
121 - 1.0 334 34e5 19,8
161 - 200 189 42,1. 24,5
201 -~ 240 113 501 2640
241 -~ 148 638 35¢2

Toy, =¥ = 2010 Y = 26,3

For a shmplo of 100 farns compute the gample sizes in each
stratum under (1) Proportioncl allocation

(11) Optimun allocation
(lleyman allocation)

Conpare the varianec of the estimate of average acreage
of wheat with proncrtional allocation md with SRSUR. {25]

GO Ol 20 T!S NEXT PAGE
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The following data were ‘collceted in an experinent on jute
4dn a village of Wost Bengal in 1¢53, in which the woights
of green plants and dry jut~ fibre were recorded for 20
individual plants scleccted at randonm.

Weight (in grams) of green jute plant and ary fivro for
20 plantae

Serial ilo. ot deipht in Frona —
plant Freen vlant dry fibre .
1 93 648
2 89 663
3 112 70
4 8 0.6
5 93 6.5
6 11 0.7
7 16 0.7
8 32 2,9
9 31 2.7
10 37 3.0
11 46 3e3
12 35 2.7
13 30 2.1
14 8 0.5
15 23 1.4
16 33 2.7
17 18 1.7
18 70 5.3
19 87 6.2
20 74 11.5

a) Obtain an estinaie of the regresaion cocfficient of
the weight of dry fibre on the weight of green plant,.

b) Obtain a 90 per’cont conri.dcncc irterval for the
regression coefficients ’

¢) If the weight of the groen plant is 5C grams, cbtain
_the 95 per cent'confidence interval for the average
‘weight of the dry fibre. - {25]
5 .
Obtain the valuc: of [ ,‘\‘ﬂ: by Gauss quadrature forrula
5 &

by taking 10 points in the interval., Give the details of
working. (25]

write short notes on' the follovdng: -
(s;) Two-stage sanpling .
(b) Poker test.

(c) Fitting polynomial regréssion by the nmethod of ortho-
gonal polynonials (llo derivations are necessary)e [zs)
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INTIAG STATISITCAL INSTITUTS -(1—5-]
Reseorch and froining Scheel
HeBtnte FPart III:

N D=YEAR EXXINATIONS

1968-39

General Science=5: Statigstical Mechanics
30e12,68 Maximun !larks: 100 Tine: 3 hours

Note: Answer all gquecti-nes Marks allotted for cach
question are given in brackcts (S

State and derive Stirling's approximation fcr the fac-
torial of a larse nuntere Suppczse there are thrce celle
in phasoe space 1, 2 and 3. Let N = 50,

Hl =M, = "3 =10 and o= 2 Jjcules, Wy = 4 Joules,

Wy = 6 joules. If aHz = =2, find Bﬂl and aH2.
[8+e]={16]

Dofine the following terms: Phase spacc, micro and
nacrostates, thermcdynanie probabilitj, Hoisonberg's
uncertainty reclaticne

Show that the number of purticles in the it cell, in
the state of maximun thermodynanie protability, is,
acccrding to [1=-B atatisvies

By = % oxp (- wi/kT),
the symbols having their usual meanings. [4 X4416]=[32]

What is meant by an cquation of state? Derive, using

M~-B statistics, the equation cf state for an idoal gas.

Al so show that the moler spccific heat capacity a

constant volume is 3R/2. [o+13+4] [20]

Bnunerate scmb cases wliere the =B sotatigtics have
failed. Applying tho Hosc-2inatcin statistics, derive
tho Planck's radiaticn ferrula. [6 +12]=[18]

Derive the Fermi-Dirac distrilution functicn for the
state of maximunm thermodynamic preobability. Cempare
and ccnirast the thrce statistics: =3, B-E and F=D.
[o+5]=[14]
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PIRIODICAL IXAIINATIONS
Mathenatics=3: Analyois

Date: 4,2.69 Maximwa Mavks: 100 Time: 3 hours
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Note: 1) Anewer nll questions, ii) Bach queation
carrica 10 narka. 1ii)Home asaignment
carriocs 40 marks.

State two definitions of continuity of a function and show
that they are cquale

Statc and prove the chain rule for difforentiamble functiong.

f  f, is a sequence of functions on la,b] viith conti-

nuous derivatives I"l and 41f tn => £ and f!'l -> q
uniformly then ghow that f 1o differentiable and f£'= Q.

If f 49 differcntiable function on  [a,b] with deriva-
tive £', show that the range of f' 1is again an intcrval.

Show that any continuous function defincd on a closed
bounded interval 1s uniformly continuouss

State the following thecorems carefully (no proofs are
noecded
i) NMean value thcorenm
ii) L' Hospital's rulo
ii1) PTaylor's fornula.



IUDIAT STATISTICAL INJTITUTE 1S
Research and Training School
Be State Part III: 196869
Mathenatlco=3 Analysis

Datc:24.2.69. Maximum Marks: 40

1.

2.

Hone assifnment

All the functions appoaring in the questions below arc dcfined
on the wholo real linec, unless the contrary is specified.

A function £ 19 paid to bo right continuous at a point x
iff whenever x, decrcases to X, f(xh) converges to f(xo).
A function f 4is said to bo left continuous at a point x4
1ff whonoever x, intrcases to x,, f(xn) converges to f(xo).
Answer the qucationa:

a) Give an £ which is right continuous at o but not left

continuouss X
b) Givc an f which 1s left continuous at o but hot right
continuouse. .

¢) Show that f 13 continuous at x; 4ff "1t is both right
and left continuoug at %g . °

d) If f 4s right cortinuous at X,y show that the function
g derfined as
g{x) = f£(-x)

is left continuous at Xge

A function f 1is said to have right dcrivative at a point x

"1f" therc is a rcal number « such that whenever hy, deereas®s

to zero ghd h, £ 0 for all n,

r(x°+ h) - f(xo)
— - > a

This « 18 called the right derivative of £ at Xoe Sini-
larly f 1s said to have left derivative at a point x, 1if
there is a real nunber § such that vhencver hn incrcases

to zero, hy £0 for all n,
f(xg+ ) - f(xo)
g

This . is called the left dérivative of f at xg.

-> .

Angver the questions:

ae Give an £ which has riglhit derivative at O but not left
derivative.

be Give an f which has left dcrivative at O but not riglt
derivative.

ce Givo an £ vhich has both left and right derivatives at 0
but they are not cquala

d. Show that f is diffcrentiable at a point x, iff both

the left and right derivatives at x, eoxist = and cqual,

GO Qi 2G TiE NEXT PAGE



A fanction f 1a sald to be additive if for any two real
numbers X, Y

fx+ y) = £(x) + £{y).
Show that 1if f 13 a continuous addifive function on the
real line then there is a real number, a . such that

f(x) = ax for all xe

in the Tecan's office
Home assignment should” be submittcd/on or before 28 February
1969. Along vith this you must subnit previous assignments,
if any rrs due from you, Othervise you will get zcro marks
in this.
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PZRIODICAL ZEXAMIMNATIONS

Econozmicg=3

Patel 343.69 Maxirun Marke: 10G Ti=e: 3 hours
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b)

34

u

1.

Noter Answer Group A, Group B and Group C in acparato
anp#crscripise Marks ellotted for cach questieon
arc given in brackets | Jo

GROLP? A: Ecenamic Tevelopnment
Maxirmua Marze: 50 Sugzested tires 1’2 hours
Answyer rny two questions.

Prcsent Rogtow's thicory of steges of growthe That are
tho main lincs of criticiom of his thecry? {25])

Bricfly 'deaoribo Bocko's theory cf sociological dualism,

What do you underatand by n-Achievencnt? Discuaa briecfly 1(25]
KeClolYand'a thanry of growth,

Write notes on the structural featuros of low incore
countries in respect of any two of the following:

1) health services;
11) cducaticnj
114) gcientific rescarchy and

iv) techknical nanepovers [25])
GROUP B1 Socijdint Plannire
¥axinum Marks: 25 Sugnested tize: 3/4 hour

Tho ncasurca adopted to guido the oooreny . inncdiately

after thc Ruasian Rovelution of 1917 Wove., tan not be

callod socialistio « Yould you anrco with thie view ?

Deseribe the moezures and give rcasons for your angwers (25]
GROUP C: Econonic Theary

Naxinun Marks: 25 Suggensted tine: 45 rcinutes

Anawer g1l questicnge

Bring out (in bricf) all the aesuzptions you rcquiroc to
Justify the investnment function in Harrod's model of
economic growthe (13]

If we dofine the equilibrium of the cecnony in the sense

of oquality betveen desired demand and degired supply in

all markets, then what ia the condition of short-run
oquilibriun in llarrod's nodel? [12]
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PERIODICAL EXAMINATION
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Date: 1063669 Haximun Xarkas: 100 Time: 3 hours
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Note: Answer as nuch as you cans Marks allotted for
cach question aro given in brackets .

and Y defined on a probability space (7). ,

If X and Y have an absolutoly continuous (joint) dis-
trivution, show that each marginal distribution is absolu=
tely continuouse Give an exanple to show that the converse |
i1s falso. {6+4]=f10]

Dofino tho joint distribution of two random yariablca X .
3‘3 e (4.

If X and Y are indopcndent end have an aece distribution,
show that f(x,y) = f;(x)ef,(y) where f; end f, arc the

parginal densitics and f(x,y) ic the joint dcneity. (]

If f2(x,y) = g(x) Nhy), show that X and Y aro indcpondent

and X has dcnsity ceg (x) where ¢ 18 & constante (6]

X and Y have the joint donsity’ function 2 over the region
in’ the plane bounded by the lincs x= 0, y= O and x+y=1,

and zero outsidoe Using (d), can ydu conclude that X and
Y arc independent? Givae rcasons. . (3]

Define the convolution F*G of two distributions F and G.[4])

Show that if F 1s5 absolutoly continuous, then F*G is .
also absolutely continuouse €3]

Find the density of the convolution of the rectangular
distrivution on [0, 1] with itsclf. [8]

Let ( (O,F P) be a probability space and lot X be a
randon variables Define the conditional probability of

an event givon X= x using Radon-likodyn theorem (give

tho necespary Jjustification)s (8]
If X and Y h'avo a joint aece digtritution, show that

£

(Y sorves as a denoity for the conditional diatribu-

tion of X given ¥ = y. {8l
Prove that if X hes density funetion f£(x) end Y= g(X)

is a function of X such that g is diffcrcntiable and
strictly monotone, then the density of Y at a point y

* £u(y)). |00

where h(y) is the inverse function of g(x). 8]

Statc. the analogue of thc above result for a k=-dimensional
random variable, [4]

Dcfine the Gamma distriﬁution. Show that 1if X and Y arc

indopendent and have Garma distridbutions G(A; al) and

G(x, ay), then 2 = w¥9 has a Jota distribution, Us X+Y

has a Gamna distritution and 2 and U arc independent,
(4a12)=(15]

GO Ol 70 THE NEXT PAGE .,
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S5eb) Deducc from 5(a) or prove otherwiso that

1=l ag=l * T=(ay) [lap)
J xa'l (1=x) % dx=—32 2 | (4]
o} T-(C(1+ l!p_)
e¢) dtate the relationsg you lmow botween tho following pairg
of diptributionae f?xE]:[gl]

(1) Beta distributions of the two kinda

(2) Nloynal and Cauchy

(3) Recfangular and Geoma

(4) Chi-gquare and F
.(5) Student's T and F

(6) Beta and F

(7) Normal mnd’chi-sguarc

d) Dorive tho density of Student’s t-distritution (taking

the definition ng the distridbution of the ratio of two
randon variables) with n degreccs of frccdom. You nay
aasune the density of the chi-squareo distributions Show
that atudent's t distribution with onc degrce of -freedon

is Cauchy's distribution. Is this (last) repult same as .
the rosult of Qne 5(c)(8)? Why? ~18+3+51=[16:
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PERIODICAL EXAMINATIONS

Statistice=3: Statistics Thecory and

Practical
1743469 Maxinum larks: 100

Notc: The whole paper carrics 125 markse. Answer as much
as you cane lMarks allotted for cach qucetion are

given in brackets [ Je

&)

Time: 3 hours

Explain two stage samplinge Obtain an cetimate of the

population total for a two stage sempling proccdure with
SRSWR onployecd at the first stago and SRSWOR ecnmploycd at
the socond otagece Also obtain an eptimate of tho variance

of the estimate you proposce

What is ratio method ol esotimation and when 1is it usod?
A ratio estimate io sald to be a blased cstimato in gene-
Also obtain

role Is this statement true? Give a proof.
an exprecssicn for the mecan squarc crror of a ratio catinat%.
2

8tato clcarly the assumptions you nake,

A sanmple of 15 villages was sclected from a population of
170 villages with SRSWR for cstimating tho arca under wheat
in the rcgion in 1964, Estimate the arca under wheat by
the mothod of ratio estimation and estimate its relative

standard crror.

Villago Noe Motal arca under Arca under wheat
cultivaiion
1 564 515
2 238 209
3 92 85
4 247 22
S5 134 133
6 131 104
7 129 103
8 190 175
9 363 335
10 235 219
11 73 2
12 62 59
13 71 60
14 137 100
15 196 14

A sample of size 5 1s drawn from a normal population with
mcan and unknovn variancce Derive a test criterion for
testing the h{pothesis that the variance 1s 4 egainst the

The variance

alternatives (1) the variance is 55 (2)
is 34 (3) The variance is cither 3 or 5,

Compute the powers of tho tecsts you derive in each case

against the specificd eltornativese

write short notes on:
1) Regression method of catimation.

2) Sicple and composite hypothesos.
3) Level of significance of a teste

{201

fo}
[3]
(2]
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PERIODICAL EXANIMATIONS

General Scionce-5: Psychology Thecory and
Practical

24.3.69 Maximun Marks: 1C0 Time: 3 hours

lote: Answer all questionse Marks allotted for each
questicn arc given in brackets [ J.

The soores of 5 students on cach of the 6 quostions in a

test are as follows: (30]
Questions
Students 1 2 3 4 S5 6
1 6 1 5 0 8 - 4
2 5 2 6 2 6 3
3 7 2 8 4 3 1
4 3 4 3 2 6 1
) 7 3 9 7 7 5

Obtain (a) question-difficulty-levels
(v) indices of discrinmination for cach question

and (¢) reliability of tho teste.

Vhat is Egychological noasurencnt? Explain how you would
asgsesg the knovdedge of an individual in a subdbject, say,
psychologye. [25]
vrito short notcs on [20]
(a)  Inteclligence

(b) Factor analysise

Practical Record worke [2s5]
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Genernl Scicncc=5: Engincering

Dato:31le3.69 ilazinun Markes: 100 Tine: 3 hours
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Note: Answer all questionse KFarks allotted for each
question arc given in brackets L Je

Writo short notes on the following:
a) Bonding moment diagran

b) Shear Foree dlegraa

¢) Moment of Resistonce

d) Free body diagrans. [20]

A horizontal boan of 20* sgpan, airply surported at its

onds, carrics a load which varies uniformly from 1/2 ton/ft
at onc end and 2 ton/ft at the othere DIraw bending

nonent and shecar force diagranse Find naxitun bending
monent and bonding rooment at the mid spane [30]

a) Derive the fornula g = % = §
b) Write a short note on chapes adopted for mild stecl
boans usod in ctructure. 20}

A toakwood bean 8' X 4' wide in cross section, sinply
‘supported at its onda carries a concentrated load of

4000 1ha at 333 £t from onc supperte The effective

span is 10 ft. -Find the nmaxirmun floxural stresses in

the bean (a) in the said case and also (b) if the
concentrated load of 4000 1b 1isg replaced by a unifornml,
distributed load at 400 1b /af:, trroughout tho bosar. {301

—— -
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Rescarch and Training School 102)
Be Stats Part III: 1968-G9
-AZHTUAL EXAMINATIONS
Hathcnatics=3: Anslysis
19e5469 taxirun Marks: 100 Timet 3 hours

Note: Answer Groups A and B in scparate answerscripto.
lMarks allotted for cach question arec given in
brackets [ Je

Groun A
Waximun Marke:s 60
Answer any threo questions.

Eiplun with oxanplea the two concepts "rirat kind of dis-
continuity! and 'sccond kind of discontinuity'.

Show i:hat a nonotono function can not have second kind of
discontinuitica. [B+0§]—[16§]
Stato and prove the generalized ncan value theoren for )
differentiable furctionse

Is-thore any differcentiable function on the real line
whose dorivativo is given by tho following:
£(x) = 0 if x 1s integer
Too=2 othervige.
Give roasonse N [12#.%]=[16§]
Explain the meaning of f fda where f 4s a bounded

funetion and ¢ 1is_a O nonotonicelly increasing func-
tion, both on [0, 1]. i .

Suppose « 1s an incrcasing function on (0,1] vhich is
continuous at the point P

x = 3. Define )
£(x) =1 it x =%
=20 if not.

Then show that £ 1a integrable werste a and the valuo )
of the integral is zcros [7+9§-]=[163]

Explain the concepts -'.orthonormal aet.': and -'conplctc
orthonornal set! for a collcection of functions defined on
Ny X Je
Show that the functions - ..
1 ; cos ® bBin » cos'2‘l.' sin 2K
1 ? ?
[ / /= /x
girm an orthonormal sect on [-m, ml]s You have to cvaluate_
th g 2
1 ¢ integrals involved horc, [10+6§]=[16-5]

GO ON TO THE NEXT PAGE
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Croup B
Maxtirun Marks: 50

Answer any three questionge

l.8) is a continuous function on the recal 1line such that
r(x+y) = £(x) + £(y) for all x and y show that there
18 a roal number g« such that

£(x) = ax for all xe
b) is a continuous function on tho reoal line such that

f(x+y) = f(x)-t(y) for all x and y ochow that cithor
there 18 a rcnl number « ouch that

L £(x) = ¥ for all x - -

or £ =0, [8+8§J=(16§-]

Qe State and provo carcfully the chain rule for differontia- _
ble functions. ﬁs:zg]

3.a) If a_scquence of integrable (Rio ) functionn £, on
(o, 1] converge to a function on [0,1]a Can you say that
is also Ricmann in‘ﬂograblo? Justify your answere

b) Show that 1f tho convergenee in the above quostion in—
uniform then f 1is intogrables [8463]:[16-]

4.a) State and prove Abclvs theoren for powor scriooe
b) If T a,y I by, aro two soriocs of real numbers with
Cauchy product 2 °n and 1f we know that thego three
sories donverge to Ay B, C reapcetively ‘then show that

AB = C. [1o+s§]=[16§1
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ATHUAL EXANNATIONS
Econonico=3

2005469 Maxirun Marks: 100 Time: 3 hours

Notecs Answer groups A and B in separate answerscripts.
Warks allottcd for each question arec given in
brackcts [ Je

Group Al Economio Developrontg
Haximum Marks: 50
Answer any threc questions.
Give your understanding of the theory of unbalanced

growth and explain driefly the uge of linkage cocfficients
in this contecxte f16]

Deseribe Arthur Lcwia' theory of ocononic developuent with
unlinited supply of labour. [16]
Make very brief commcnts on any three of the following:

1) 'big push!, .

11) labour and capital as factors oxplaining long

period growth,

111) dualisn,

iv) vicious circles, and

v) stages of grovth, [16]
Describe the classical view of growth following Baumol's

synthegis. Indicate some significant difference of lMarx
from this, (261

You have studied how structurel fcatures changed in
Viestern countries with economic-developments Do you think
that the poorer countries will exhibit exactly similar
changes with dcvelopment?

In your view, what aroc the main factors inhibiting Indian
development? Could you suggest somo measurcs that can
promote rapid growth in this country?

Would you be satisfied with a long period income naxini-
zation goal ? (161

Neatnoss. (2]

GO 0if TO THE UEXT PAGE
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Group B: Socialist Planning

Maxioum Marks: 50
Answer any two questions,

Digcuas the loéic and the conssquence of soviet price
policy as 1t oxisted in 'the fiftles. -

Give a critical review of the agricultural policy
pursued during the period biginning with the November
Revolution upto the conclusion of the first five year

plane

Write short notes on the following:

a) Tho scissors crisis of thc 1920's.

b) Allocation of investment #n.the first five year plan.

of_profit-and the new role assigned

o) Marxian concept
ghe Soviet Unione

to it now . in

25]

[25

[2g)

]
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Note: Answor Groups A and B in scparate answerscoriptse
Marks allotted for oach question arc given in
brackets [ le

Anower five queations toaking at leagt two from
ench groune

Groupn A: Indian Econonicg

Writo short notes on

a) Balance of Trade md Balance of paymente

b) Bill of Exchangce

¢) Torms of Tradce

d) Rato of Exchange. (20]
The growing aldversno balance of payment position of India

has not only hecen due to the emphasis in ber Pive Yoar
Plans on heavy industrics. Comacnte [20]

What do you mean by theo term Public Finance ? What role
can the fiscal policy play in the aoclievement of rapid
oconomic growth in a developing oconomy? {=0]

Critically roview tho fiscal policics of tho Indien
Government, in the context of the triple objectives of .
the Five-Yoar Planse - (20]

Tho increasing conflict betwcon the Union Government and

the State Governments is csscentially a reflection of the
erisis in mobilising financial rosourccse Dincusse 201

Group B: Econonic Theory

Describo the twoe=scctor planning model of Profe Mahalanobise
In an economy visualised in this model, what tho planncr
will do if he is interosted in maxinmising national income
at the cnd of a given planning horizon? [201]

Show that the warranted ratec of growth in Harrod7a nodel
of econonmic growth 1is unstablee What assunptions do you
reoquire for this rcsult? - [20]

Show that the income path in Harrod's model corresponding
to the warranted rate of growth is uniquee Also, show
that the long=-run cquilibrium in a Harrodian economy ie,
in general, imposaibloe, . [20]
Describe the way by which a typicel ncoclassicist (coge,
Solow) can solve the long=run ecconomic problem of Harrod's
modelse In this conncction also give the conditions of
cxistence of steady state in a ncoclassical growth model

and show that this steady-statc is stablce [20]

Prove that in a ncoclassical growth model tho steady-state
capital~labour ratio and not the* steady=state capital out-
put ratio 1s dependent on the form of the production
functione.

Verify, with the Cobb=~Douglag production function, the
neoclassical conclusions sbout the long-run growth of an
ogconony's {z0]
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Notec: Answor groups A and B in oeparatc' anawerscriptse
Marks allotted for oach question are given in
brackets [ Jle

Group A

Answor as many qucstions or parts of questions as
you cane The maxinun number of marks you can get
from this group is 50.

Define & moasurable transformations 2]

1t ™ (), ',}", ) => (R, §3) 1is mcasurable, then what
is the measurc induced by T on (R, §3)? Prove that 15
i8 a measurc. . . (445 )=[9]

If g 1is'a rcal valucd mcasurable function defined on R,

thon
S ealu ™Y = f(gM)au

provided ono of them oxdstse Assuming this show that the
expectation of a random variable can be defined in two
wayse (6]

A p=dimensional random variable U is said to have a nornal
distribution if T'U 1ig5dnormally distributed for all vec-
tors Te Show the followinge

(a) The characteristic function of U is
oxp{i T'y = ]2‘- Ty T} where u, £ are the mecan and
the dispersien matrix of U; the distribution of U 1a,
uniquely determincd by u and Ze [6+1]=(10]
(») any merginal distribution of U is normal. . [4]
(0) the conditional distribution of (U, ...,Uq) given
(Uq+1,-.., Up) is normal (assuming the dispersion
matrix of the sccond variable is nonesingular). (7]

(4) Assuming that the distribution of U is same as that
of u+ BG where B 1s a p X m natrix of rank

n=rank £ and G 1is a vector of indcpendent N(0,1)
variatos, obtain the density of U when £ 19 nonesin-
gularse [GJ
State and prove Fisher-Cochran theorem on the distribution
of quadratic forms of a sample X),ses,X, Ifrom N(0,1). [10]

Doduce that X° and I (X, - X)° aro indcpendents What

are their distributions? [8]

GO OIl TQ THE NEXT PAGE
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Group B

Answer as many questions or parts of questions as
you cane The maxinun nunber of marks you can get
fron this group is S50. i
o
Prove that X'AX()X® 4f and only if A =
where (XpseesyX }' = X 1s a sample from N(0,1)s Then,

show that the defe of X2 48 r(A)e- [20]
Doduce that 4f X (DN, (u, £) and E_ 1s non singular
then

e Hx-w O L (<)

If (x =23, x+3) 1s a continuity intcrval of a distri-
bution F vith charactcriutic function q, show that

T
P(x+ 2)= Flx=2) = Un %_JT' 21%-9-"- o7 g(t)at. o]

o
Deduce that 1€ f [q(t)|at < =, then F bhas a continu-
ous densitye [6]
State the generalisation of the above inversion "l:'hcorcn
for a 2-dincnsionzl random variable (xl,xz).

Q(tys t5) is tho characteristic function of (X;, Xp)
show that q(tl, ta) = Cb_(t ).qz(t ) for some functions

91> 92 inplies that X, x2 are independent €using the
reault you state above)e [446]=[10]
State and prove Helly-Bray theoorem. [8]
Assuning the inversion thcorem (Gn. 8(a)) and Helly's

lemma, prove that if f (t) is the characteristic func-

tion corresponding to thc distribution F, and if :

£,(t) convergos to a function £(t) which is continuous

at zoro, then F, ' converges weakly to a ‘distrivution F

whose charactoristic function is f (Prove any other
rosult you usc)e (12]
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ANNUAL EXAMINATIONS
Goneral Scicnce=5t Enginecring

24,5469 Maximum Marks: 100 Time: 3 hours
Noto: Answer groups A and B in separate answorscripts.
Marks allottcd for cach question are given in
trackots [ Je
Group A
Naximum Marks: S0

Answer gll qucations.
EITHER
Writo short notos on tho following:-
a) Slondernoss-ratio
b) Homent of rosistence
e¢) Contre of prossure
d) Venturi-moters [=20]
OR .
State and prove Bernoulli's theorom. [20]
A vertiocal gate 10' X 20' high fixed in a vertical dam
hap 1ts top 10 foot bolow the water levele Calculate the
contre of prossure and total water-pressuree Derive the
formula you usCe [30]

Group B
Uaximunm Marks: 50
Angwor all questions.
A horizontal boan 100 span, einply supportcd at its ends,
earries a load, which varies unifornly from 1 ton por foot
at ono end to 3 ton per foot at the other ends Draw
bonding moment and shoar force diagrams. [20]
EITHER
A 100 inches long hollow circular shaft with external
diamoter of 10 inches and internal diamctor of 5 inches
is pubjected to torsion of 1,00,000 in lbses If tho
modulus of rigidity is
5 % 10° 1b./4n%,
calculate the maximum ghoar stross and anglo of tuwlste
Derivo tho formula you usoe . [301]
OR .
(a) Writo short notes on Professor Rankine's formula for
atruts,

(b) A hollow CeIls colum vith fixed ends, supports an
exial load of 100 tonse If tho column is 15' long
and has an oxternal diameter of 10 inches, find the
thickness of moteal roquireds Uso tho Rankine's
formula, taking a constant of 1/6400 and a working
streas of 5 tons por sqe inchis, 130}



Dato:

loa)

b)

2.3)

b)

Se

INDIAT STATISTICAL INSTITUTE 3

Regccarch and Training School 107
B. State Pars III: 196839
AMUAL  EXAMINATIONS
Statistics-3: Statistics Theory
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Noto: Answer groupsA and B in separate answergeriptse
Marks allotted £9r oach question are givon in
brackets { Jla :

Ansver sny five question-.
Crovp A
Stato and provo Neyman-Pearson lemma and show how it can

be ugsed to obtain a most powerful toct fecr teating a
simple hypothesis azainst a gimnic alternative. [10]

On the basfs of a random samwle of oizne n from a ganna
distribution with frequency function

Pg-
- Pyl
£(x, 0, p,) a3 ., 0" %x 0
[(p,)

where Py > 0 1is fixed, 9> 0 and 0 ¢ x < o, obtain a

l}:d? lovel a test for tosting © = °o acainst tho alter=-
native 6 > @,e¢ Ia thig test also most powerful for alter-
natives © < 9,? {10]
On tho basis of n indepcndent tosses of a coin obtain -n

cxact level a most powerfl test for testing tho hypotinc-
gis that the probability of : tcas showing head is Py

against the alternative that it is py (< py)e {20]
The nunber of deaths from road accidents follows a Polisson
distribution. x_‘_,..., xn are the nunber of dcatha due to

road acecidents ecn n days chosecn at rendome How do you
test the hypothosis that tho aceident rate per dey say
A = A, againot the alternative that A £ A, at lovel of

significance a? 20]
Let Y (nX1) denote a vector valued random variable
vhich is normally distributed vith

EnXl(¥-) "z (nXp)E (17}11)5““l
[:]
V(!) = O‘“nIn where ;_g (n X p)

is a matrix of knovn constarnts mnd and 0'2 arc
N(P X1)

unknovn paramcters.

(a) Explain the principle of lecot oquares cstinatisn and
obtain the cstimates of @_a by ihat proccdurce Show
that they mininize the quadratic forn

(Y-xp)(Y=-Xxp) [z0]
~ -~ ~ ~ ~

(b) Denoting a sct of least cqueros ectimates by § , obtain
the distritution of v

RS = (Y-xB)xr-x8)
~ S5 ~"h

Henca obtain an unbiased estinate of o [
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Group B

In tho linoar model set up of question (3), obtain a noces-
:ﬁry and e\tu‘ficiont condition that a lincar function of
L]
o0 pardmetcrs E‘ s Day 3 1xp [§] (le)to be ostinablo.[lol

~
%bta%x; a bg?t lincar unblascd cotimate of an ostimablo
unetion By xp)-(px1)*
What ere contingency tadlos? When you have a sufficiently
largo sample: .

(a) How do you tost for given marginal probabilitics in a
contingeney tablo?

(b) How do you teat whether tho two attributes are indcpen-
dent with given marginal probabilitica.?

(c) How do you test for independcnce of the two attributes?

[10]

(Note: For (a)=(c) the corresponding distributions need
not be derived).

(@) In a 2 X2 contingency table how do you test for the
indeopendence of the two attributes when the number
of obpervations 1s not largce {4 x5)=[20]
Write short notes ont
(a) Unbiamsed test

(b) varianco stabilizing transformation for a randon
variable following a binomial distribution.

(c) Test of oquality of moans from two normal distribu-
tiorng with same variancce

(8) Analysis of variancc table for two way classification,
[ax5)=[20)

-
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Note: Anower any four questions from questiona 1 to 5.
Marks allottod for cach question are given in
brackets [ Je :

It 18 noticed .that tho consunmer cxpenditure per porson per
month on food grains in rural India.followo a normal dia-
tribution with unimown mean ¥4 and kmown standard dcviation
045 RuBascd on o random samplo or L6 inaividuals it ip
required to test that pu, = 8400 (rupces)

(a) Obtain the most powerful critical region for teasting
this hypothosis against the altornative u > T

(b) Obvtain tho most powerful unbiascd critical region for
testing this hypothesis against tho alternative w £ u
By taking a rcasonable number of alternatives draw
txo povor ocurve of the test in oach casce [20]

o®

A drug was given to 20 subjecte half an hour before ded
time while 25 other subjects werc kept as controlse The
next morning sudjocts estimated the timo taken by theom
to fall asloog. The following table gives tho reported
times of the two groupse

(a) Asccrtain from the data whether the drug caused a
uicker onsct of sleeps (Assunming that the variability
s tho samc in both groups of individuals).

Time in minutesg: |

Controls : 15, 25, 30, 15, 35, 40, 25, 30, 25, 35, 40,
25, 35, 20, 25, 40, 15,15, 25, 30, 25, 10,
50, 30, 40.
Treated with : 25, 30, 40, 45, 15, 15, 20, 25, 30, 25, 20,
arug 15, 10, 25, 15, 25, 35, 10, 10, 15. {12]

(b) Results based on observations on 27 randonmly chosen
individuals show that the average age of onsot of a
particular characteristic A is 48.89 ycarses The
standard error is given to be 1032 yoarss. Another
sct of 36 randonmly chosen individuals show that the
average age of onsct of tho characteristic B is 50
yoars and the standard error 1s 856 ycars. Can you
coneludo that the variance in the age of onset of the .
characteristic 1s the samc for both tho charactcristics?[ ]

8

Tho following table sunmarizes the means and corrected sums
of squarcs and productsof the weights of grcen plant and
dry Jjute fibre collected for 40 individual plants sclected
at randon.

IMean woight of green plant = 52,775 gnse
Mcan weight of dry fibre = 30992 gmse

Sxx = 33052497
SYY = 209,15
SXY 23386704
Test whether the correlation between the weight of the green

Plant and tho weight of the dry fibro 1o significantly
different from 04856 (o]

GO ON TO THE NEXT PAGE
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The following table gives the mecans and correccted oums of
squarcs_and products of systolic blood pressure (in mm of
ige) (Y) and the ago in yoars (X) of threec groups of
pubjcctse : :

Group Sanple Ncans Correstcd suas of ogquarcs
osizo b v and products
x Y s 8 s
- xx XY YY
1 80 266 90e4 1374875 746125 1274875
2. 120 2840 92,2 3904000 124,000 5154670
3 70 2848 9046 94,850 544290 3904860

Test whether the correlation between the blood pressure
and age is the aane in the three groupse (2]

The joint scgregetion of the two factors, flower colour and

‘pollen shape in Morning glory has been studied by Ipar.

Ho records the segregations as followsa

Pollen shapo Purplzlowor c:o].orncd Total
Long 296 27 333
Round 19 85 104

Total 315 112 £27

The marginal froqueoncics are:expected to be in the ratio

3311 and:if the two characters,flower colour and pollen

shape ere¢ independently inherited then the cell frequen-

cics are oxpectcd to be in the ratio 9:3:3:1, With this
knowlodge, snalyze the data carcfully, (e

Three groups of rats were given the same doee of hypnotic
druge The number of ninutes ecach rat-was unconscious was
recorded delows Ascertain by the analysis of variance
whether the average lengths of time the rats were uncons-
cious are significantly differcnt. for. the three groupse

Group I 13 16 19 14 16
Group I 20, 17 22 24 19
Group III 12 18 13 12 20
{eo]
Viva Voce {10]

Records (10]
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Note: Answer groups A and 3 in scparate answerseripta.
Marks allotted for oach question arc given in
brackectos

Grou
Haxinun !ia:t'kn= 40
Mngwer any two questionas.
Explain the handicaps for tho ipprovencnt of coconut by

breeding mothodse Ilention the possibilitics of cffeetin
clonal propagation in coconute [a+1aﬁ=[2o]

Writo an account on the foliar spirale in palms vith
special refcrence to cocos nueciferae Which palns are
tapped for the sugary juicc? - {1545]={201

Mention namcs of cight tuber crop plantas Give a morpho-
logical account of the plant Solanun tuberosun. {8+12]=(20]

Group B
Maxirun HMarks: 60
Answer quegtion 1 and any two from the rcste
Diagrans reprcscnting one nornal diploid (a) and five indi-
viduals with various anouploid or polyploid chromosome com=-

ponents (b to f) aro given bclowe Give gpecific nanmes
for oach condition,

ae diploid
b. ’ - ‘ Z ?
Ce - ?
d. -
fe— ?
Co .
£

Explain with puitable illustrations the terms deficicney,
dcletion, duplication, inversion and trmslocation.[5+15]=[20]

If you are a plant breeder, which brceding mothods you

would use for producing improved varictics in gelf-fertili-
zing plant spocies? llention under what circunstanccs you
would usc the back cross method in plant breeding. [1545]=[20]

‘l'mat arc inbrecding and heterosis? What 4s an indrceding
minirun and how it is achieved? Why docs homozygosity
incrcaso by inbreecding? {5+10+5]=[201]

What is polyploid{? How are polyploids induced artifi-
0ially? Discussa briofly the role of polyploidy in plant
brocding. (5+5+101=[20]
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Datet 3125669 laxinun Marks: 200 « Time:3 hours

Note: Answer groups A and B in ascparate anowerscriptse

Marks allotted for cach question are given in
brackets [ le Answer all quecotions.

Group A
Maxinun Marks: S0

1, Explain what is mcant by ;phylogonetic differontiation
of ability', ‘'ontogcnic difforentiation of ability!,
and 'ontogony rocapitulates phylogeny's Discuss the

inportant features in the difforentiation of ability. (201

2 Write short notes on the physical stimilus, physiolo-
glcal receptor, and psychological respongo for
a) wvision
b) audition

3e Practical Record York

Group B
Maximum Marks: 50

1. Specify the three factors which influence whether or not
a neuron will respond to a stimulus, and indicate the type
of responso which takos placee ZExprecss statistically how
a contfnuous nerve responge occurs if the nerve is
composed of ncurons differdng in terms of these three
factorss Oonsider different levels of stirmlus intensity.

2e Discuss human spcech in terms of articulation, audition,
and localization of coredral functionse

Se Practical Record Work.

(20]
[10]

{201
[20]

[10]
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