TIIDI T ST.TISTIC.L INSTITUTS
Rescarch. end Training School 1115
3e Stats Part I: 1968-69

PIRIODIC.AL * EXIINATIONS
Gener~dl Scicnce=l: Chemdstry Theory .

Datc:l34r.68 I'axiour erks: 50 Tirme: 1% hours

l.

Hote: Angwer any three questions,

Vritc out the structurca of the following compounds,
a) . f-methyl, but 1:3 dicnce

b) 2-Sthyle 3 methyl but 1- cne

¢) 3:4:4 Trinethyl pent-2-enc

d) S-propyl 2:3 dicthyl octanc

e) 2:3 dichloro 2:3 direthyl pentane.

1) Writc out the structures, nnd also indicate the nunter
of & snd o bounds in the followingz compounds.

(a) o, (1) oty {c) cglge
i1) Nontion the valucs of the bond angles in cach of the

followving compounds,

(a) ey, (b) Collys (c) coHoe

ot 1s meant by the tero unsaturated compounds? Give a
few examples of such substanus, shoxing how their reaction,
differ fron those of saturated compoundss .
Write short nctec on’ (‘any three) of the followingse

a) Inductive effect, (b) m-clectron
¢) Electro-velency, (d) Free-radiceols.
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PIRICDIC/L  EXAIINATICHS
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OUBSTICY POOKLEZ: PAGIS O =4
THSTR!ICTICIS:

le Qucations 1 to 23 carry ecach 2 narks.

Quecstion 24 carries 4 narkae

24 Answer all questicons.

3e AMnagwers chould be writtcn on the ALSY

gcparatcly provided, by putting a tick (V) mark

in the appropriate placce

4e M1 rough work should be donc on the question

booklet itsclfs
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Por Questicns (1), (2), (3),
= The set of 211 cven integera.

S~ = Thoe sct of a1l odd integers.

Let xcsl and yC SQ’ then x y  belongs to

(a) 508, 5 (b) 855 {e) 5 3 (d) 3onc of these.

Let x¢ Sl and Y€ Sa» then x4+ 7y is a nemder of
(&) s; 5 (®) 5085 (e) S35 (a) nonc of these.

Let x€ 8§  and y& S, then x+4y. is-an clement of
(a) 5,3 (D) Sl(_) S5 5 {c) 8, 3 (@) ncne of these.
If A= (4, 5,6, 7)

D =1(6,7, 6, 4), then A ()B is
(a) (4,5, 6,8); () (5,7,8, 53 (c) (6,7
(@) (4, 5, 5, 7, 8).
If x=1(, 2, 4, 5, 6), then the nunter of subsets of X
1s equal to ,

(a) 645 (v) 31 3 (o) 26135 (a) 32

If A is a subset of B then A3 1s .
(a) A3 (b)) B 3 (c) cmnty sct 3 (d) none of these.

If A and B arc disjoint then A & B 1is cqual to
(a) A B3 (b) Dapty ‘set 3.(c) AC)B 5
(d) nonc of these.

GO O 70 THE NIXT PAGE
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If# A = The sct of all roots of the equation x2- 2=0,
d Be(+ /S, ~/C), them ALB s cqual to-

{s) Daptyoct 3 (B} (/Z, =/2) () (-/2 )

) {« /2.
Let X=1(1, 2, 3, 4, 6, 7)
A=(1, 2,3, 4)
B = (3, 4, 6)
then A & B 1e oqual to
(a) (1, 2,6); (®) (1, 2,3, 4,7); () (7)
(3) (3, 4, 6,-7)s ’
Let A, B, D be thrce sctce Then A ﬂ (Bc O
i3 equal to ’
(@, (A O OO (1) (4 Os")uu On).
(e) (A (_)D Yy O a0 D;  (4) none of theae.
If A = Ihe set of 21l prime nunbers,
and B = The set of all even intcgers, then A () B is cqual t

(a) Zopty sct 3 (b) odd integers 3 (c) even integers
(@) (2). o

If A = The sct of all rectangles which are not parallelogran:
and B = The sct of all parallelcgrans which are not squarcs,
then A (DB is cqual to .
(@) all rectangles; (b) all squares; (c) all parallelograns:
(a) empty set.

GO 0¥ TO THE NEXT PAGE
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Let X Yo a universal sct and A, a esubset of X, then
AQ;\C is cqual to

(a) A ; (8 43 (c) Bapty act 5 (a) Xe

(AU ¢ 49 cqual to . -
(@ 0% (0 0 0 L% e O
AO(BOID) i3 cqual to -
(2) (AODYQ) (302 A5 (®) (A3 D
(e) (AU B (DO A); (&) none of these,
(A-sO)BY()B 13 cqual to ' ;
(a) A0)3 5 (®) 4=B.5 (e) BLIA 5 () none of these,’
AAD 1is cquad to .
() WO O WOB; (1) (-5 (3-2)
(&) (a0 3O (4-3) ; (@) (3-00) (A 3.
Let A's (-«'5, -1’, 0, i, 3)
B= (-1, 0, 1)
D= (=3, C, 3)
Then (AAB) A D 1s cqual to-
(a) (0) 5 (v) (-1, 3)3 (o) (1, =3); (&) (-5, <1, O, 3).
If «, p arc the roots of the cquation x2+2x-1 = 0, then
the equation whose roots are 1/a, 1/ 1is
(a) x2—2x+ 1=0; ¢b) x2-2x-1 = 03
(c) X2+ 2x=1=0; (&) x°+2x+1-=0.

GO CIl TO THZ IEXT PAGE
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If 5 1s a root of the cublec equation xs-p.'x+ld = 0, then
p 1is cqual to

(a), 1353 (b) 22 5 () 53 (a) none of these.

Let x be a root of the cquation :(2-2 =0 then x is

(a) a rational numzter; (b) a posttive integer;

(¢) an irratisnal nunter; (d) a ncgative integer..

It 1+ x)" =°Cp+ Cyax + C,Z.x2 + eee + (!n.)?1 then

. 4+ Co # eos + C, io cqual to
2 : n

(@ = () 0 (®) 2 (21

If a, By Yy & arc the roots of “the biquadratic cquation
exPa2x® £1 20 then a+p+ Y + 3 + aBYd 1s equal to

Tl 25 () 25 () 0 (&) AL

If «, §, Y arc-the rocts of the equation Cax+l = 0,

then o+ 8%+ Y3 1a cqual to . <

(a) =3 3 () 33 () 1 5 (&) =L
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I:DIail STARISTICAL IXSTITUZE
Regenrch rd Training School
3, Stat. Part I: 1968«69 =

PERICDICAL EXAMIRATIONS

Mathematies=1: !lathenatics = Groun B
14.10.68 Maxinun liarks: 50 Tac: 2} nours=

Notc: Answer all questiona. !arks allotted for each
question arc given in brackets [ 1o

Find the points which arc a* a Qistance 5 fron (-3, =-4)

and at & distance 13 fron (5, 12).

Find the point of intcreection of the lines given by
2x=5y +1 =0 and x+y + 4 =0,

tThat is the equation of the linec through the point (2,1)
and parallel to the line joining (2,3) and (3,-1)?
[6+3+5)=114])

Conpute the acute angle betwsen the lines
3x+ y=7 =0 end Xx+2y + 9 =0,
That must be the valuc of tk' in order that the three
lines 4x+ y=3 =0, kx+ 2y=-3 =0, 2nd 2x=-y=-3 =0
should mect in a point? t6+6)=[12)

For what valuc of ™ doc¢s the equation given by
12x2 + 36Xy + Xyz + 6x + 6y + 3 =0 rcpresent two

straight lincs? (8]
OA, OB arc two fixed siraizht lines, A and 3 being

fixed pointse ‘7¢ tnke two -points P, O on these lines such

that the ratio AP:BQ ig constents Show that the locus
of the middle point of PQ 15 a straight line. {16]
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TUDIAN STATISTICAL INSTITYTE N
Regearch ond Training School
B, Stat. Part I: 1968-69 .

PERIODICAL EX/AMINATIONS

Subject: English
21,10.68 Maxioun Harkc: 100 Tine: 3 hourse
dote: © Angwer Group A and Group B in scparatc angwer-

ocriptse !larks allotted for each question are
given in brackets | J.

GROUP_A
Haxioun Uarks: 503 Susgested tine: 1% hourc.

dnswer all quentions.
Supply 'a', ‘an' 'eoma’, 'any'.'thc' wicre nccessary.
He was hungry after ___ owimming in __ _morning, but as .
there weren't __ _sweets in __ ghop, he bought ___ cake, 151

Make these 2 aentences into 1 by adding a connecting

relative pronoun. . N
What was the namc of the.filn? You saw it last night. i1l

- Show the differcnce in neaning between these sentencecs

by explaining each sentence.
(1) My fricnd who works in London, has bought a new car.
My fricnd, who vorks in London, hag bought a new car.

(11) His housc which ip by the river is very large.
His house, which is by the river, is very large. 4]

Supply the correct tense (Past, Prcoent or Present
Perfect) to the verbs in brackets. )

My elder brother (join) the army when he (te) seventeen.
Ye (serve) in India vhen the first World YWar (break) out.
He (continuc) his training there for a time, and.soon
(bccome) an officer. Afterwards he (fight) in Iraq and
Palcstine. I (expeet) you (hear) how he (win) a medal

for bravery. 110}

Add the appropriate relative prenoun.. If it can be
oritted enclosc 1t in brackets.
i; What is'the nane of the girl ___ lives next door?

ii) She is the tallest girl..  I've ever scene - .
i11) Bring me all tho books __ erc on' the table. 3]

Put the following sentences into the passive voice.
i) Has sonconc-mended tlc chalr yct?
11) The painter vwill be reinting the housc from
Tuesday to Saturday. .
iif) People expect that the ecomomlc situation will
’ improve very soon. LT
iv) Someone has found the boy the people vra.htcd.
(2 passives). ) ) [4]

If the main gentenco 1is truo, only one of the following
achtences 1s truc. Iake your choice.
At Camford Uhiversity 414 candldates passed their final
oxaninations this ycar and 59 failed, whercas last ycar
411 passcd and 83 failed. .
1) There were fower. candidates for the final examina-
tions' at Canford University this ycar than last year.
11) Tho final year studonts at Comford University were
of higher. acadomic standard thia year than last yeer.

111) Tho exaninors for Caaford University wore more
lenient thic yoar than last yoar.
GO ON TO THE NEXT PAGT



8.

-
iv) The nunmber of students at Canford University is
deccreasing. . [1:

B. Although it is moro cxpensive to go by train,, !N'r, Snmith

goco to his office cvery morning by train and not by bus
because the train journcy is 40 minutes shorter than the
btus journcy. .. T
1) !r. Spith has a 40 pinuto train Journcy bdetwcen
his home and his office.

11) Mr, Smith dislikes travelling by bus.

111) Mr. Snith would spénd 1less moncy on fares if e
travelled to work by bus instead of by traln,

iv) It tg alwaya cheaper to travel by tus then by train.

Hearly 30 ycars ago when Bernard Shaw visited MNow Zecaland
ho suggeated that ‘the gocothermal capacity of North Island,
a0 abundantly ecvident from its geyser end lot oprings,
could be hernesscd for industrial power. llow a geotharmal
power station at Yairskci hos boen delivering. 6,500 Xw.of
clectricity to the national grid for soac months. It 1d
the first natural -steas-driven' gencrating plant in the
southern hemiephere and its dovclopmont has proved so
satisfactory that u;f to 27 vores to top stoan down to
3000 fcet and to Acliver 70,000 Xw., of clectricity are
scheduled, '

A necond phase of development at the ‘site will inercase
the power output to 150,000 Kw. and it is estinated the. .
natural stean petentiol in the arca can gupport develop-
nont of up to 260,000 Kwe Onco testing and installation
arc conplete - and this is -the trickiest past of the
operation - natural steam is the cheapcst power source
in the world. Thc cost of all these stages of Few
Zealand's Walrekel project 1a cstimated at B 21 millien.

Wairakel is in fact only one snall outerop of .the vast
thernal reglon of New Zealand's North Island. The vhole
reglon oxtends across the centre.of the island in a huge.
triangle, whose’ points arc marked by the active -voleang.
Puapchu to the south, the spa town of Te Aroha in the
wost ond an offshorc island that riscs blazing out. of the
Bay of Plenty on tho castern gecaboard. .The United
Kingdon consultants who have been adviging the lecw
Zcaland government on the developnent cstinmate that there
arc 7,390 million BritishThernmal Units looked up in this’
triangle waiting to be uscds *

It 18 possible that, when this now source of natural
pover is exploited, tho stean may give out when rcleased.
Virtually nothing:-is known of the source of the undor-
ground heat, nor of its gcophysical cauge. At the
preaont gtate of kmowlcdge the chances are oven for -
steam production from undcrground to continue unin-
paired. Lot

1) Make up amentences of your own to show the meaningss:
of the following words and phascs: '

satisfactory; uéhcdulcd', potentialy outerop; ]

cxplolt; hancss forj evident from; lack up. (8
i1) ¥rite 4 short parngraphs on goothormal power in

llew Zoaland undcr the following headings:

Potential, advantases, difficultica, prospects. {e)

GO O TO THWY KEXT PAGS
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111) Writo ono ocntenco anawer to the following qucotions,
..on the pacoago. oo . . B
‘a) Whpt gavo -Bornard Shaw the 1dea that goothermal

. power could bo developed in lew Zealand?

b) Why was 41t decided to ecnlarge. tho Wairakei
insgtallation? i

¢) In vhat way ia Vairakel unique?,

d) What othrer -poosibilitico arc thezc of exploiting
natural gas in llew Zealund?

o) Why is 1t difficult to estimate tho cost before
production begina? (5]

Croup B .
Naxinun Marks: 503 .° Suggoanted time: 1% hours
T Anaver all questisna. !

remEs— !
Virite a preeis.of the following passaro and 0dd a puitatle
titlo: - ’ [2042])=(22]

1The universal tendency of tho lunan nind is to ghrink
from the troubXo of thinking out' any ¢f ita so~called
opinions. Poople become mentally indslent, too indolent
to Jjudge for tgemﬁelvco. Upon ovcry conceivable gubject
they take their opiniors roudysrade. The wazory thus
bocomes a storc-house of conventional rcady-mede opintiong,
and theso eventually harden into irratisnal ccnvicticna.

'Pcdplo'arolinflucnccd in thelr opinion by the prevailing

fashdion. They fear singularity moro thaa crror; they
accept nunbors as the fnde:x of truth, and they follow-the
crowds Tho diplike of labour, the fear of unporpularity,
the danger even of sotting up individual opinions against
ostablichoed convictiona, strengthen this inclination.
People take thelr opinions from their favouritc nowspaper,
fron the accepted teliefs of the society in vhich thney
move, or of the party or church to which they attach thenm-
selveo, fron tradition, from custom, from horeditary asso-
ciation, from any source except that of careful indcpens
dent thought. - If they arc acked why they belie?o a parti-
cular thing, they vill say, I have it cn good outhority, -
or I rcad 1t in a bock, or it 1is matter of comon kmow-
ledge, or everybody in the villasme belicves it, or I
learned 1t et schools

Theso replies mean that they have acceptoed information

from others, without making any attempt to verify it,

and without thinking thc matter out for theaselves. The
cauges of such bcliofo arc thus obvious, though such causes
are clearly not rcagons. Iut the causcs nay becosme reacens
if we are able to recognizc that our teachers, cur family,
and our ncighbours are competent and truthful perssns, and
posscss adequate information. Reapons of this kind ave.
probably the principal greund on which, in nature 1life, we
accept the great mass ¢f our geicentific, historical and
other convictions. I believe, for inotanco, that the.dia-
moter of the gm 13 about 850,000 miles for no other reaacn
than that I tclieve in tke competecnce of tho person3 wro
have pade the necergery observaticns end celeuletiond

GO ¢ 0 T MENT PIGE
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Replace the underlinod words, using the verbd 'takc' toge-
ther with an adverbdial  or prepositional particlc, and
making any neccssary chenzcs in word order.

a) The teacher said I ought tontm;t learning French.
b) He resemblea his father in many ways,

e¢) The scn agosured centrel of the business on tho retire-
ment.of hio fath or. -

d) The scerctary »rote the letter in shorthand.
¢) He sopke Znglish so well that people h‘Oqucntly asauncd
hin to be an Englichnan. e

Form verbs cnding in < ate according to the definitions
given, and writc sentences 1llustrating their use: -

a)- work together with somcono

b) make complex

¢) pacify or soothe

d) take part in

e) turn into vapour. {10}

Conpletc the table with related ‘lO"‘dS belonging to the
8necified Form clasaes:

Moun verd adjcetive adverd
terror ————— e memeee
—————— signify =~ emeeee- [

. Dostructicn = eeeaee.-d Y ememeeee eseeeo
------------------- astonishing ——————
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INDIAN STATISTICAL INSTITUTE @
Research: and Training School’
lB.Stat. Part I: 1968-69
PERIOTICAL EXAIINATICONS -

Ecoronico-1

28,1068 Maximum Marko: 100 - Time: 3 hours

Note: Answer Gi‘oup AyB, and C in separatc answeracripta.
Marks sllottcd for cach questisn arc given in
btrackets [ .

GROYP A: Micro Beonomic (Thoory)

Naximum Marks: 40 . -Sugeested timo: 1 hour
Answer any two questionas

Given a consuzer's total utility curve for'a comaodity,

the price of the cormedisy por unit, and the utility of

each rupec to the consumer, find by a geomctrical ceno-
truction thoe quantity of the commodity ihe conguner

would liko to by, [20]

Dofinc pricc-olasticity of demand at a point on a given
denand curvces .

If the demand curve is a negzatively aloped straight line,
show that pricc-clasticity of demand rmst bo differcnt
at differcnt points on it. {20] -

How will the total consuner's oxpenditure on a comao-

dity be offected by a small change 1n its price if the
denand for tho commodity ig (a) elastic, (b) inclastic?

Givo rcagsons for your enswir. . (20}

GROUP B: Social Frane Work, National Incone
and Accounting. )
Waxinun Marks: 30 Suggested time: 1 hour

. Mswer Q.4 and gny two of the reat.
Explain why !'Economic 1ife may be looked at as a syaten

of exchanges!, Add a ahor’ noto on any other woy of
looking at i%'. (12)

Should all kind of services te regarded as part of produc-
tion? Explain your answer and otate the prodblen as it

was scen by Adan Smiths . [2]
What are tho problems-connccted vith the assessment of

the resulta of a yeart!s production process? [12]
Tirito short notcs on any one of the following:

a) singlo usc goods cnd perishable goods. 6]
b) producer goods and Aongumcr goodss (6]

¢) relation betwsen labour force and age and sex

structurc of the populations (6]

GROUP C: Indian Economic Structure
Haxipum larks: 30 . Suggested time: 1 hour
. ilote: Ansver all questions.
Vhat do you rican ‘v ‘'econonic siructurc'? Discucs the
main indicators of econornic development and also cxplain
their limitationa, {151

Fully exarinc thc trend of aggrcgate nnd per capita
natioral income in Indla goinec 1948-49, 115]



Tato:

1.

Je

Se

Geo

THDIAY STATISTTCAL INSTITUTC 15
Rescaren and Training School
SeState Part I : 1968-69 .
PERIODICAL EXL!'INARIC:HS

Statistics=l: Statistics Theory and Practical
4,11.68 "axinun Marks: 100 Tiae: 3 hours

Note: Answer £11 questiongs ifarks allotted for each |

queatish are given in brackets [ ],

100 children took Cthree examinations, 40 passed the
first, 39 passed the sccond and 43 paased the third. 10
passcd all three, 21 failed all threc, 9 passed the.first
two and failed the third, 19 feiled the first two and
passed the thira, :

Present the above information in a suitable tabular form
vith apprépriate hcadingse. .lso find how many clildren

passed at lecast two cxaminations. 19+6)={151
Bxplein bdricfly the uses of the bar diagram and its .
variants, (151

Draw the-lesa thaa type ogive of tho folloving frequency
distribution:

no, of roong: 1 2 3 4 5 6 7 8 9
no. of houses: 17 32 49 23 12 § 4 0 1 . [10)
Statec briefly why the historran is preferrcd for conti-

nuous variates and the- frequency polygon for discrete
variates, l10]

Discuss the rclative merits and demerits of the mcan and
the median as neasure of location of a frequency distri=-
bution, 15}

The féllowing showras the frequency distribution of weights
of adult malcs born in a certain countrys

weight (1b.) no. of males weight (1bs) noe of nalea

% - 100 2 180 - 190 304
100 - 110 - 26 190 = 200 174
110 - 120 . 133 200 - 210 75
120 - 130 338 210 - 220 62
1350 - 140 - 694 220 - 230 33
140 - 150 1240 230 - 240 10
150 - 160 1075 240 = 250 9
160 - 170 881 - 250 - 260 3
170, - 180 492 260 - 270 1

a) Draw the histozram of this frequancy listritution of
weighta,

b) Calculate mcan, median, mode and the 9th decile of "
the distribution. {(20+84645+6]::[35]



INDIAT STATISTICAL INSTITUTE
Regoarck and Training School
Ba Stat, Port I: 1968~69-

PERIODICAL EXAMIMNATIONS
Genoral Scilence-l: Biolosy Thcory

Datet 11,11.68. Maximmr Marks: 100 Tine: 3 hours

5o

Note: Answer quegtion number one and any threo fronm
- the remaininge | Illuastrate yowr ansvwers with
sritabie diagrang vicrcever necossary.
Harlis allotted _for cach quesiion arc given
in trackets t Jo

Draw guitable labollod disgrana (culy) of any five of the
following: = ' P [

(a) Zuclcna, (b) Tricheny: “a, _(é) Zcction of a gpongo,

(d) Body wall of Hydra. (c¢) Segrent of o tapoworn,

(£) King erab, (g) 2spilcal inzect. I5 X 53}=125]

Compare and contrast the éistinguishing charactveristics

of the membors of phylum Ccelentcratn and phylun
Echinodernata, with notes on at least two members from B
cach phylum, [15+410)=i25]

Give on account of tho lifc-iistery of Schistosors and
discuss possible measurca to ~radicat> tno parasite.l0+5]1=(25]

Discuss the cconomic_iﬁportmco of iasccts in general
and outline tho lifc-history of silk moth pointing out .
how 8173t 18 obtainod, [15410]=[25]

Write short notes on any “ive of the following:-
(a) Eatanoeba higtolytiea, (b) iurelia, (c) Poldlo

w2, (d) Loech, (o) Octepus, Econentce importanze
of carthworns. (5% 51=[25]




INDIAN STATISTICAL INSTITUTE
Regaarch and Training School m
Be Stat, Part I: 19635=69

PERIODICAL EXNITNATIONS
General. Seience=1: Binlogy Practical |

Date: 8.11.68 Mexclmun Marks: 100 Tine: 2% hours

Hote: Answer all questionsa  lUarks allottcd for cech
— question arc glven in trackots [ J.

1. Doseribe tho specimen (A) provided with cuitabdble

disgranse [154-15]:[30]
2, Draw suitable dlogrens cnd identify thic specinen (B} R

rrovided. 1448]j=[20]
3. Identify and commert upon specimens C to L. l1ax3)=(30]

44 Practical rccords. [20]
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INDIA: STATISTICAL INSTITUTE
Roscarch and Training School
B,.State .Part I: 1966-G9
MID-YEAR EXAMINATIONS -
English

18.12.68 .~ Maximun Markes 100 . Time: 3 hours

Note: Writo Group A and Group B in gcparate answer- -
scripta. MNarks allotted for cach questizn arc
glven 4n brackots [ 1.

R Group -A . .
Maximun Marks: 50 Sugpested timo: 1,2 hours
Angwer all questiors. .
Inacrt’. 'a',fant, 'the', 'no"no' 'or ‘any! 1f ncccssary.
achaol by ﬂ_/:i tram, he

1) As _& boy was. going to
. vrote@w cssay about 4encho

2) Put into tho passive voice.

I'vo on.ly uged this pen cnce sinco’ the day ‘T had it
nendod (2 passives).

3) MaXe . the,following seritences into onc sontcncc by
ndding the necessary relative pronouns’
This is an inflatable unbrella. I.uge it during tho
nonsoon. W

Insert tin', 'on! o'i"“::t' in’the eppropriate spaces.

Yo artived Rmc)d m,emctly six O'clock and stayed
{~ our sunt¥s home for onc night. As we, left tprthe
morning, I remembered I had left ny key \"\ \"\r ny coat
which was tfnthe chail:. :

Add 1.}10 nccossa.ry rclativc pronouns in the appropri'\tc
spacgsy . . i

The lecturor cano yuetord«.y wag late bccauso tho
train - he caught ‘had“been” derailed. TR

Below tho passage you “rill find scveral choicc:a of
words -Tor each blank space in the passage. Plll in
the blank spacas with the best choicce °

Aftcr leaving achool he (1) . Prench in Parls for two
years then (2) to Aneriga whoro he now (3). He (4)
England once or tydce “a..{5) English quite well, but (6]
yot the Opportunity of v siting Duropcan countries.

4

~

—

5

6

~

(1) ‘A, has studicd 3, atu(\iod C. had studicd
" "% Ds was ‘atudying.

(2) A had moved B, will havc noved Ce has béen moving
o D.. moved. ..
<(3) A is living B. haa ‘becn living Co’¥ill havo 1ived
.De Liyes, .- N PR
(4) Av is visiting B, h:\s viaitcd Cs had visited
* " De visited.__._ . n
.(5) Ae-Ymows B. 18’ Jmovring. Ci has knoin D..had known.

(6) A. wIll not have.B, ° 1as not had Ce had not had
De is not h'wing. , s

..

—

Re-.vord the fol" ouing a:mtencoa using'too! or 'enough'

“The studont was vcry clovor could solvo am,' mathcn'\-
tical prob;.cm.

The -r.lndow \vcm sro dirtv thcy ooulfn't soe out of it.
GO ON' TO THE MEXT PAGE

1oug08 he had. scen. (5]

(2]

[1]

Ls]

[2]

f6]

f2]



IT.

8) rut the adverbs in the brackets into their correct

crder dn-the scntence. - - -
The poldfer sang (last.ycar, gally, at midnight, in
tho aquare). - ; %

Recad the passoge carcfully then anawer the quodtiorﬁn
tolow, - . o .

Hever before han abstract mathomatics been epplicd to so
nany problcms.. To ncot. tho dermands of industry, techno-
logy and other seicnces, mnthenatics has been enlargod
alnost boyond reccognition.

"Milst applicd mathenaticions have been involved with
overyday prcbloms, tho purc nathenatician scems to havo
lodt touch with the world, Yct this abstractncss can be

-uscful, as it nay help the mathcmatician sce beyond the

suporficial dotails to tho simple ‘pittorn bencathe For
instancc, colestial mochanica once used only Fy astrono-
Derg to calculate the positions of plancts ana.comoys,.is
now of practical valuo in ¢alculating the orbits of the
carth's satollitos, o t

Even pathematicel gomes can bo usefuls- For cxamplo,
Dathematicians arc still trying-to find a general rule
for ocalculating tho numbor of .wways a particlo can travel
fron one corfer of a rectangular net to anothof corner
without erosdi®®.1ts ovm path. ' Frem tho solution they

-will be ablc to. toll cherdsts ebout the build-up of the

long chain woIccules.of pclyasra.

Hathcmaticians have solved many now, problems, they have
dovelopod new statistical methods for controlling quality
in-high-spcod industrial mass: production,;thoy have devo-
loped Opcrations Rescarch tecliniquos used. by businessmen
for organising production & distribution, they have created
an information theory for copmunications-engineers to
evaluate telephone, radic snd-television circuits, thoy
have investigatcd hunan tehaviour througzh gemo *theory,
used in both military and busineas stratcgyy . the design
of autonatic, control systems in such complex schemes as
factory production lincs and supersonic aircraft has been
analysod - next’ they must turn to space flight.

Although nmathenaticiang tiave cnly just become involved in
biological and social..seiences,these sciencés are already bec:
ing more mathcématicals Bilologists arc applying informa=’
tion theory to inheritante,gociologists-arc using statis-

.tical methods to control. their sampling, Fron thosellinks

biometrics, cccnometrics, psychomotries otc., havo deve-

1opod. e

With tho arrival of the ccmputer,’ mathcmaticiens' can solve
rodlems which before would have taken years of galcula-
gion. and in designing and programning conmputers fhey have
hai to dovclop new techniques. While computers have as
yet contributcd 1ittle to pure mathematical theot'y, they
have been used to toat certein recla¥vicnships amon’g numberss
It now scems possible that some day a copp}xj:qr will dis-
cover and prove a new mathematical, theoreme. .

Give short anuwci‘s, in your ovm worda, te the follewing
queationss ° T ! .
1) How have mathematiciana beerr affected by Xechololo-
gical progress? o
1) \'m%v_in a gonoral usc of puro. nathenatios?
111) ilow would mathematiciang have.ealt with prablen (6l
* " now solvod by computers? i g

GO Ol"M0 THE NEXT PACE



2. Find phrascs in the paassago which mean the seme as-,
1) no longer oconcernod with ordinary probleme cf
1ife

11) methods of approach to probloma,'_ as used in
coomerco or in battles " .
114) tho 1ittle things which on the surfaco seem
. ioportants | ) . (31
3. Explain the meaning of the following werds from the
" passage, by puttinrg.thea into sentences of your owm.
Analysc, 1link, technique. o : [6]
4, Write, in your own words, a short account of the
inportence of higher matheratice in tho advaneement
of scionce and technologyes Give any oxamples you

think will mako your account clecrer. [8]
5. Suggest a title for 10 passage. f1]
. "o v
) Group'3 . .
Maximun Marks:-50 . . " .. Sugzosted times 1?2'- heurs

. Answer ali “quéatﬂ.cx.e&n , .
Writc a procis of the folleving pa?;‘i.,_f_::o;-—

In all civic unrcst-thoro cro always.a certain number of
men who,. elther from oxciied passions,. or fanaticeal con-
viction, -or evil intentious,-or just frem a perverso taste
for disorder, do all they can to push things as far as
possible: they propose ani suppo-t the.wildest suggoations,
and fan the flames whenevar thay begin' to die dowm: they
vant the riot to burst all. bouads and rostraint. | But, to
balance thesc, there arc always a certain nmuater of others
who are working with pqual ardour aud persiatence to
produce the oppositc results; some noved by friendship or
partiality for tho people throatened, other with no other
notivo than a pious and instinctive herror of bloodshed .
and atrocity. May hcaven bloss them! In-each of these
rival parties unanimity of dosire croates, even ‘without
any prior arrangements, an immediate wnifcrmity of aztion.
The mass or, one mdght elmoast say, 1he material for the
tumult consists of a haphazard unixture of people who tend
towards one or the other of these extrecos; moved partly
by hot-hoadodness, partly ty knavery, pardly by a desire
to sec’ justice dono as they underatand it, partly by the
urgo to asce somothing exciting happcaj ready for savagery
or pity, for hatrod or adoration,.as tha opportunity for
wallowing in any of thesc foolings eomes upj lornging. to
hear and to bellevo  astounding news cvery moment, needing
sonoone to shout at, to'applevd or to deride, 'Long live!
and 'Death to!' aro the words. shey bring out nest recadily.
And anyono who hags succooded 11 persunding thom that such
and such a persen dces nob- degurve %o va hangod by the :
nock, need vee nc nore werds te persuade them that the
samo man 1s worthy of bdoinz carried ir tiiuoph. They are
actors or spectaters, instruncnts or obstacles, according
as the wind 1s tlcwing; roady to kocp quiet when they hoar
no more cries to repeat, to stop whei therc is no longer
anyone to incito thecr, and to digpersc vhen they hear many
voices agreeinz and nc-ono cortredicting thet it is time
to goy ard on gotting bacl: homo they ask cach cother what
i1t was all avout.

’

(0xford G.C,E.)

GO CUTO THE UBXT PAGE
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Ce Replaco tho word Said' in the Hentences by ono of tho {s)
. words at the head ' .

duggested nhoutcd. '_ clairod
boasted - aduitted s
a) 'I can speak six languagos fluently', ho said,
b) 'Lot's go to tho oinoma this ovening', ho matd.
., ¢).'Stop that noize in the. classroom', sald the tcacher.
d) *'That car you are eriving is Ty .property!, safd.the nan.
o) 'Yos, I broke tho windowe with'my catapult’, sald the

boye A . ;
3. Complote tho sontcnoecg with puitablo clauscs:=
ZA[;,“.&, Et\glOthat----'—_-_--
! .(b) Incaso = =« = = - = - - - -
"r} ‘JM us (c) 1f y

“"flj (d) umless = - = = - = - - - -

(e) boforo = - - = o - - . - - (10]

4e Complote the scntonces with participlel f\rasos introduzed
by the verbs in trackots, using the fcmpauggostod and -
retaining tho purctuaticn given: -

(a) Tho accuscd was lod out of tho court, etill firnl
- == ==« « - - - (naintain, present participlo¥
(b). I last saw hin - - -(go, present participle) .

(¢) Tho gamc kecper caught a men - - - (shoot, preaent

T . .participle). . [7/,

(@) - - - - - = -, they dceided not %o spend their heldingolid
in Kashomere (tell, Passive pdrfoct participlo)

(e) The platforn was crowdod with pcogxlo [

- - = - (were, present partieiple {10]
Se Fcrn vorbs endin; in- -fy according %o the 2efinitions
given: - .
(a) make purc

(b) £411 with terror

(c) inveet with glory

(d) recport

(c) mako clear. (5]
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Resarch npad Training School

s State Part Is 196869

MID=YEAR ISXAJINATIONS

lathenatico=1t Sct Theary, Algebra and
Trigonenetry

Datc: 19.12.68 ) liaxiona ilarkas: 100 Tine: 3 l;ours

slotet Angwer all guestions. larxs allotted for cach
qucstion aro given in brackets [ d.

l.a) Statc Demorpan Lawss . [4]‘
v) Simplify: (o proof is nceded)
1) AQ (3 Oe)
11) a0 (B A ©) [242)=(4]
¢) Find the number of subaets of a set consisting of n clo-
ments, where n 4o a positive integer, [6]

2.a) Sxplain clearly tiw terms: function, Domain and Ranse of a
function, [3+3]<(6]

b) When do you say that a sct is an enuacrabvle infinito sct. [5]

¢) Show that the set of all integers i8 an cnumorable infinitc
scte [101

3. Prove or disprove the followinz statcments:

a) If A, B, C arc any thrce scts then
(AQB) = ¢ = AQ) (B-C). ° [5]

) Let A be.the sot of all positive intcgers afid'B Yo
the sct of all rational numbers. Define £(n)_=n® if
n 13 a positive integer, then

1; £ 18 a onc~ono function,

ii) Range of f = Beit. [2+43])=[5]
4.a) State Binomial thcorcn. (4]
B) If (L+x)" = Co + Crox + 02"‘2 + serd ('Jn.xl’1
prove that
S s>V H (9l
(n?)
¢) State Remainder theorems [4]

d) Solve xs - sz + %é X+ g =0, given that the roots are in
arithmetical progrecssion, [10]
S5ea) Dofine the *modulus' and tanplitude' of a complex numbers

(2+21=04]
b) Find the modulus and anplitudc of

1+

FaT . le)
¢) Define the multiplicaticn of two complex nunmberss (3]
d) State Demoivral thoorcem. {s)

o) If Py, Py ropresent tho peinta corresponding to two
ccnplex nunbers 2y 25 in the Argand diagram find the
peint corroaponding te the complex nunber Zl+ Ioe
Jugtify your answer,s [10]



INDIAT STATISTICAL INSTITUT2

Rasoarch and -Training School )
B, State Part I: 1968-69
., . .UID-YEAR EXAMIMATIOIS *

Mathooatice-1: Coordinato Geomotry and Calculus

Date: 20.12.68 taximun Merka: 100 - Tine: 3 hours

26

3e

4

Se

Ge

Hote: .Ans\vcr all quostions. larks allotted for oach
quostion are given in brackets {.].

Mower any two oub=divisiona:

a) Show that tho middle point of the line joining (5,1)
and (3,7) 18 also the niddlo point of the line joining
(20,9) and (-12,~1). What goometrical conclusion can
boe drawn from this fact?' . (6]

b) The axcs b;:ing rectangular the c'qu:\tion of a certain
© curve is » 2 .
. X" 4y = 4x + Gy = 14,

What will this becomo if the origin is transferrcd to
(2, -3) without changing thc dircctiona of -the axes? (6]

c) Find the oquation of a line perallel to 3x-8y =21
and naking an intoréopt of (=-7) on the x- axis. (6]

Prove, that the product of the lenzths of the perpendiculara
from (a, ) on the lines given by g s .

C sl 2. 5 s :
axz + 2hxy + byz =0 is M‘&ug—— . (14]
o Ve 9)% 4 av?
Show that the lino x+y = 2 touchos ‘the circles

Xy =2 and ¥ +y° '+ 3x + 8y-8 = 0 at_the samo
point. : CE )

(8]
Find the equation of the circle whose dimmeter is the
comon chord of the eircles:

2+ y% +oxe3yrl =05 X+ y24 4x+ 3y+ 2 = 0. [10]
Show that the length of tho'comﬁon chord of thé two cir-
oled x2+y2+ 2fx+ ¢ = 0, ‘x2+y2-|; 2my-¢ = 0 is given by

2\/(/(2--0)(m2+c)/(,(2+ nf)e T o ; [14]

Find the length of the latus rectum and tho positions of
the vertex, focus, and equation to direcctrix of the para-

bola y2 +2x =4y +3.=0. - . [3+2+2+3)=[10] )

PROVE: EITHER ) )

If (xl.yl)(xz,yz)(%,ys) bo thrce points on the parabola

v® = 4ax  tho normals at which meet in a point, then

Yy +¥p + ¥y =0 ’ [12]
&

If a chord of the parabola y2.= 4ax subtond a right
angle at the vertox, the tangents at its extremities mect
on tho 1ino x4+ 4a = O ' (12)

GO Ol T0 TR MNEXT PAGE



8.
'( +2x+ 1
a) Mo =SS

X=> =1 :

¢) Linm —_—,
d) Lin ==k X

\+7

¢) Lim -t

i
x->(-3) x* 4+ 5% + 6

2 3
£f) Lim Zt+t7 - %
=50 t(t 4+ 2

r-‘inl the I‘ollo wing linits, (An:wct any four sub-divisions)

&)

. 3)

[z)

{z

9 In what range is cacin of ths followins; functions continu-

ous? Tiscuss your answer in full, | ttcmpt any two sub-
divisions].

0000 s i

o
. Zox e Al

£f(x) =
1 for x =1

X= 3,

111)  £(x)

2u+;—1 u

iv) f£(x) = ._<_:_9__. .

X“= 21e 3

(4]

4]



TADTAN STATISTIZAL IUSTITUTE
Resegreh and Training School [El
e Stute Part I: 1968-69

HID-YEAR EXAMINATIONS
Eccnomics~l

Date: 21412.68 Maxinun Harks: 100 Tinmc: 3 hours

1.

3e

26

e

Yote: Answer Groun A, Group B and Greup C in scparate
answerscriptse MNarks allotted for ench questiortare
given in brackets [ e )

.

Groun A~
. Miero Eccononie Theory
Haxioun Marks: 40 Suggested time: 1 hour ’

Answer any two quecticns -

Is it right to say that a two-commodity consumorts indif-
fercnce map censists of a fanily of negatively sloped '
parallel straight lines? Give rcancns for your answere [20]

Explain why
i; no two indiffercnec curves have a’cormon point,

and 1i) no part of an indiffercnce curve is parallel to
cither axiss {=0]

Define price offcect, inccme cffecet and substitution cffect
and show that pricec effeet is the algebraic sum of the

other two offccts, . 20]
Groun B
* Social Framec Work, :fational Income and Accounting.
Maxinun Liarks: 30 Suggested times 1 hour

Answer any two questionse

¥hat arc the considerations and vhat arc the nmethods
available to distribute the labour among different
occupations in an.cconcmy? 151

“hen unenployment comes, the constructional trades suffer
particularly badly = why? [15]
Urite short notes on any threc of the following:

a) Fixed cepital and donstont oapitalj;

b) Working capital and variable capitalj

¢) Deserve Stocks cf single usc capital goods;

d) Ordinary sharcs, prefercnec sharcs and bondse [15]

GO Oif TO T'Z NEXT PAGE



1.

2,

.3‘ n)

Group O
Indian Beonomic Structure
Maxioum Marks:. 30 Suggented time: Ll hour
: Angwer gny two quostions. -
Indicate the goneral structural fcaturecec Hf underdcve-

loped economicse Critisally oxaminei|the ccenonic probleng
of all the undcrdeveloped countriecs arc.similar. [1045)=[15)

. Analyso tho scctoral "crisin of national incomo in India

and its pattern of chango during tho peried from - -
1948-49 t0 1964-65. 1s)

Indicato the ago-structurc of tho population in India
and oxplain‘its oconomic significancce

* b} Explain tho conceptat

i) Population at working ege; and
A1) labour forees . [9+6]=[15)



INDTAN STATISTICAL INSTITUTE

Roscarch and Training School 12
Ze Stat.. Part I: 1968=69
MID-YEAR EXAMINATIONS *
. Statistica=l: Statistics Theory
Datc:23.12.68 laxiouwa Narks: 100 Time: 3 hours

1.

2.

3

4.

Mote: Answor all questions.. Marks allottod for oach

question arc given in brackets [ Jo
Supposc you are preparing a frequency distribution for
sumnarising a larze nunber of observationss How would you
choosc the number and tho pogitions of the class-intervals
for this purposc? (16]

Let x bo a variable asswﬁing values 1,2,ss.4k, and lot
Fl= n, 1-‘2,...-, Fk bo tho corresponding curulative fro-

quencies of the groator than typo. Show that tho arith-
notic mean is given by ,

=i £ R : [10]

BITHER '\\
If X 9XpyeeesXy Ore non-negative observations on a
variato x, prove that thelr arithmotic mcan cannot be
less than thelr geometric mean. f16]
or .
Lot X)sXpgess s be n obscrvations on a variate .
Find the valuo of x, for which the sunm of absolute devia-
tions fT‘ci- X | 15%he smallcsta toate

) ‘ (16]

My 1s the standard dcviation widely used as a ncasuxre of

dispersion? Stete its irportant propertics (without .

proof). Show how it is rclatcd to the sunm of 'squaros of

the differences between all possiblo pairs of observations.
[8+8+6])=[22]

EITHER

Write a short note on the rengs, expleining its frequent

use in statistical quelity control. fic]
OR

Defino the c‘ocffi‘cicnt of verdation and oxplain its uses. [12]

Descrive fully, v th computational layout, tho calcula-

tion of mean, se.ds, By and B, from a froquency distri-
bution table with cqual intervals. IHention Sheppard's
corrections and indicate when they should be applicd. .
(You nood not prove any rolation.{ . (1846])=[24]



INDIAT 3TATISTICAL IUSTITUTE
Rescireh and Training School
3e Stat. Part I: lU68=GY

IID=-YEAR EXA'TNATIONS

H
£
2

Jtatiotico-1: Statintico Practical

Dator 24.1%.68. Maximin Marke: 1007 ° _  Tind: 3 hourg

24

34

Koto: inswor all quosticno. Marks ollottod for cach
question arc given in bracketa.[ l. )

The following information was obtained from the Yoar Bock
of tho Commonwealth Burcou of Cenpus and Statistxco,
Australia, Ho.39, 1953, p. 5G4t

Anong the permanent.new arrivalo to . Australia, during 1950
there were 101949 males.and 72591 females, and of theso
21210 males and 19948 females belengod to the age group
funder 15 yoars's Tho number or maleo and,.fcmales in tho
ago-group '15 and under 45' vere 71801 and 43175 reopec-
tivelys; the ‘corresponding nunmbers for tho age:<group '45
and under 65*, woroe 7784 and.7824, and for tho'ago-group
'65 and over', 1154 and 1640, rcspectively.

Pregont tho above information in a tabular form with appro-
priate hoadings, adding appropriato totals. .

Exprecas the numbers in different ‘age-groups as percentagos
of the total number in all: tho age-groups, scparately for
gagllx scx, and prescnt thego percontages also in the same [
a

Give a suitable dia\,rammatic rcprcscntation of the follow-
ing data: .

Percentage of Working rorce of -

15)

Sector — Certain Country
1870 1950 .
Fartiing ) 47 11
Proprictors, officials and =
. profcsaionala ) 8 21

Lower nalariod L 2 .18
Indusfrial wago earners 26 43
Othera R, 7

Total 100 . © 100

; (20]
SITHZR ) .
Bolow are given szomo datu on: u.ageu (-3 throo groups o!‘ agri-
cultural labourecrs:. .
Noe. of Dailv warc rate !Rﬂ.)

Group lpobcurors nean Sede

men 270 3.50 0.62

women 130 . 2.25 04,46

children 40 1.50 0,28
Find mecan and s.ds of tho wage ratos considoring ull the
throo groups of labourera togcthor. [20]

4O O TC Ti!Z NEXT PAGE



Je-

“ 4

Se-

. OR

Tho following shows tho num‘ocr o!‘ runs mado by two batsmen
in a nuabor of inninga: °

Batoman A ¢ 9, O, 18G,. 72, 106, 34, 66, iss). 2 2y 27
3atsman B 1 25, 51, 12, 67, 89, 47, 33, 59, 8, 8

Comment on tho pot!‘orms\ncos of tho two batsmen after cal-
culating noans, stendard doviationa and cocn‘iciontn of .
varmtion of. \‘.hclr 8EOTO8s TNt - *(20)

EIT‘{"'R . N .. -
Find mean and varianco of tho tollowing froquency distri-

bution of percentago cortain content obtained in 178 deter-
ninations on a cortain nixecd po«vder. E

percontago carben Trecquencey
(elrun nark)
40140 1
‘44245 o 2
. 44345 7.
44445 20
£e545 - 24
44645 ' 3
44745 38
441345 . ’ 24
44945, . - ‘21
. 5,045 o 7.
5.145 .- . 3.0 . [3s)
OR '
For calculating “hce moments of a froqurncy distribution
of annual mossege uso (x) of 995 telcphone subSeribers,
a computcr “Introduced a transformed variable .
(x - 525)/50, and obtained the following sungt
£ fu= - 95, I ful=9676, I A= “22952,

z tu? = 283564, )
vhere £ donotes frogquencys Find tho nean, the sedea-and
the By and B, coecfficiocnts of tho distributian,
applying Sheppard's corrociions.for grouping... ' . {35)

Practliea‘l_L-R'ecords. - o {10]



INDIAT STATISTICAL YUSTITUTE (TZ]
Rescarch and- Training .School ==
B, Stats Part I: 1968-6G9

NID-YEAR EXATNATIONS
General Scicnee=l: Physics Thecry

Date: 25.12.68 Kaxirun !erks: 100 Tinc: ’3 heurs

1.

3e

4.

5.a)

b

~

Hote: Answer all questicnecs, Marks allotted for cach
question are given in brackets . .

Define surface tension and anzlo of contact. How is
surfaco tension connccted with tho surfaco cnergy?
Derivo an oxprossion f£or tho capillary riso in a tube
dipped vertically into a liquide What is Jurin's low?
3 x24549)=[20]

Explain what ig nmeant by the phenowenon of viscosity.

‘fhat is Nowton's law in this context? Henco define the

coefficient of viscosity. t‘hat aro its dinensions?
[4424343)=[12]

Explain the follcwing terps: Atomic number, isotopo,

nucleon, alpha particle. What is Paullls oxclusioen

rinciplo? Distribute the electrons of L shell

n = 2) 1into the differcnt sub=shells using the )

Pauli's principle. (4 x343+9]=[24]

Describe with a schematic diajran the experiment of

Geiger and Marsden that established the existence of

atomic nucleus, Doseribe the construction and the prin-
ciple of action of a linear accelerator, [12+12]=[24]

Calculate the radius of tho first Bohr orbit of hydrogen,
with yho following data:

h = 6.62 10727 erge 80Ce, M = 9,11 1028 8De )
072 oigoue - [12]
Calculate tho cxcess prossurce Inside a spherical soap

bubble of diameter 1 inch blowm with & soap solution ef
surface tension 25 dynos per cm. {8l

0 = 4,80 1



ILOIAT STAUISTICL INQITTUIY
Rescarch and Training S2hacl - [(15)
By State Pardt I1: 1%19-69 .
MID-Y AR ERXLTHATICNS
General Science~l: Tnyeica Fracticnd

Dates 9412468 Haximus ‘arka: 100 T4ne: 8 hours

Darks

1. Perforn the experinent o3 indle<ted in

Card A. 60

. 24 Practical llote Book 10
e Class work 20
4. Oral test ) 10

Distribution of narks of Q.1l.

Theory and working formula: 10

Table : 40
COalculation : 5
Accuracy t 5

.HeB. Speeial credit would be given fir intelligent
mltiplication of data.



IHDIAY STATISIICAL INSTITUTE 15
Rescarch end Training Schnol (sl
Bs Stat. Part I: 1968-69 .

. MID-YEAR EXANINATIONS
. Goneral 8Scionce-l: Chemistry Thoory

Date: 26412.68 Moximua Marke: 100 Tike: 3 hours

1.

2

3.

4

Se

*Iotc: Anpwor any four quecationss WMarks allotted for
quostion are given in brackets .

An organic compe containg 85472 per cent ¢f carbon, .

14,28 per cent of- Hyd:egene -'Lole wte: of the coopound

is 98. This comp vhen trecated with Bromino water and

alkalino solution of lc.mo4 separstely the eolour is atcnco
discharged. When treated’vith - Oz2ono forms (Ozomide, wh
which On hydrotyeis gave dimethyl ketonc as onc of the
products.  Writo dovm tho nome and structural formula of

the compound aloo givo. Oqunticns ot the rcactions involvod[,,sj

Give a briot Account of goonctrical and optical isoncrh’m.[

25)
Writo notos on

a) - Hofpann rcaction

b) Aldol condensation, :

o) Holl—volhand ‘.elinsky Reaction

a) Harkomikort'a Rule. : {25]

What happens when
a) Primary, Sccondary and Tertiary alcohols are scporatcly
oxidised by al‘calino ‘o.no4 solution.

b) Acid chloridc, aldenydos, and Estors aro scparately
reduced,

¢) Sodiun derivatives of ulcohold aro heated with

alkyl halide. . [25]
Starting from othyl alcohol how can you preparce

i) propoonic acid
11) Butanone
1i4) n-Butyric.Acids o y (25]



INDIAY STATISTICAL INSTITUTS
Pascerch and Training School @
Be State Part I: 1U68=G9

PERIODICAL EXAMIUATIONS
Econonico=l

Datc: 363469 llaxinuna larks: 100 Tine: 3 hourg

1.

3.

4.

1.

1,

24

3.

Nota: Answer Group A,. Group B and Group C in scparate
answerseriptse Marks Ellottod for cach qucotign
are given in brackets ].

G20UP_A: Miero-cconsmic theory

Maxinuo Marks: 40 Suggested time: 1 hour

Answer any two questionss

Show that a two-cormodity consumer's demand curve for a
nornal comodity must betnogatively slopeds o (20]

Define inforior cormmoditye Vhen can a two-commodity
consumer's demand curve for an inferior commodity have

(a) a positive slope, (b) a ncgative slopc? Justify

your answ¥ers [20]

Define a firm's igoquant maps Prove that no two isoguantg
can have a cormon pointe [20]

What conditions should a firm patisfy in order to produce

(1) the largest output at a given total ecost and (i1) a

given output at the least total cost? Justify your

answers ’

{¥.Bs For Q.3 and Qe4 assumc that the firm produces a
singlo comaodity end uses only tuo inputs whooe
prices are given].

GROUP B: Sccial Frame Work, National Income
and Accounting
Maxioun Marks: 30 Suggested time: 1 hour

Rote: Answer gli questions.

Why are Jjoint stock conmpanies preferable to partnership
Firns? [15]

In drawing a balancc sheet for the nation, what are the
prcblems conneccted with the cvaluation of capital goods? [15]

GROUP C: Indian Economic Structuro

Maximum Marks: 30 Suggested time: 1 hour
Note: Answer any two questions.

Exanine the main fcatures of underdevelopment in the .
Indian Economys (15]

Deseribo tho production pattern of the main agricultural
crops of India indicating their regional dlstribution. [15]

Examine the main causes of low sgricultural productivity

in India indicating the per acre productivity of sclected
cropss [15]



Date:

24
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INDIAL STATISTICAL IHSTITUTE
Pescarch and Training School (15}
By State Part I: 1008=69 —
FERIOLICAL EXAMIHATIONS
Genoral Scienceel: Phyries Thesry
103469 Heximun Marks: S0 Tinec: 2 hours

Nete:  Anawer all questionse MNarks allottcd for

cach question arc given in trackets [ Jo

Descride, with a necat diagram, the construction
and the principle of action of a cyclotrons [5+6+7)=[18]

Give briefly the history of the discovery of
cosnic rayne

Establish tho Kinetic =~ thcory equation and hence

prove the Avogadro's hypothcsise i14+4)=[18]



INDI 2T S2ARISTICAL INSTITURE —
Regcareh and Training School [‘—-
Be State Part I: 1968«(9
LCIZRICDICAL EXAIINATICONS

General Scicricee=lt Flology -~ Botany Theory .

Datc:il7¢3469 Laximua Marka: 100 Time: 3 hours

1.

2.

3.a)
b)

44a)
b)
e)
d)

Se

Notes Answer all queations. Marks allotted for cach
question arc given in orackets [ o

Rewrite the following statenents correctly vithout chang-
ing thc portion vithin trackets: .

a) (Tho class Pungi inperfecti 1s so naned because of) tho
dovelopzent of imperfect scx organs in its meabero.

b)(Ascemycetc\;:s fungl are characterised oy the prescnce
of) aseptate hyprc and asi ccntaining excgenous
spores knowvn as a@ciospcrege.

(Tropic movenent may be defined as) .a spocial kind of
novenent of locomoticn exhibited by tropical planta.
(The following arc the essentiel factors reguircd for
succossful gernminaticn of a sced narcly) low soil
nutricntloptinum light and high atomogpheric CO,.

~

[

d

~

e) (A phyto¥ornome may tc definecd as a) stationary cheni-
cal substancc produccd in a cpecific plant organ where
it excrts its specific c¢ffcet at a very high concen=-_
tration, {=x5)=(15]

Write a short account on differcnt kinds of movements /
in plants. [20]

Define 3rowth\/

Enuncrate differcpt internal and oxternal factors that
affcet gromh.\/ (4+16)=[20]
Vhat is ncant by germination of a socd2

What are the verious conditions nccessary /for germinatidn?
¥hat arc the roles of different factora?)

Can you suggcst an experinment to determinc that a snecific
teoperature level is required for germination? [245484+10])=[25]

Wirite short notes on:

b) Grand period of growt
¢) Classification of fungi _,

d) Role of plent growth substances in agriculture
and horticulturo. (4 x5)=[=0]

a) Apical dominence .
h JI
|



IUDIAT STATISTICAL. IWSTITUTE
Reccarch and Traintns School &
Be State Part I: 1063~69
PERICDICAL ZEXA'INATIONS ¢
Statistica=l: Statistica Theory and
Practical

Tate: 24e3469 Uaxdnun Marks: 100 Tinc: 3 hours

1.

4

6o

Notes ilarks allotted for.cach question erc given in *

brackets | Je

. ; . GRO['™P A
Angwor ~ny fouxr questiona.

Define the cerrelation coefficicnt r tetween tud .

vuriates x and y, and show that {f u and v are linecar
functicns of x and y respectively, then r and r.. .
arc nuncrically eqguale (5+422)=[15)

Suppose you have fitted a linear regression y = a+ bx, by
least gquares method, to a sct ¢f n cbtaservation-paira
(x977) seesy (x,5¥) on two variates x and e

Provo the following results (all symbols have the usual
neaning): : :
. - 2

e
(1) r, =0 (11) i =1e ———y
§e : ¥ T (y=y)

Express the anfle tetween the two lines of regression in
ivariatc problen in torems of the two cede's and the
correlation cocfficient Ty Discuss the cascs

Tyy = =1, 0 and 41, with apprepriate diagrans. {1043)={15]

{15]

Explain the least aquares neothod of fitting a parabelic
repression Y = a+ bx + ¢x2  to a set of obsorvaticns

(%15 ¥3)seeey (x45 ¥p)eo Give the norpal cquatisng and

the conmputational layouts. What short=cuts aro aveilable

vhien the observations forz a time oerico? - [12+431=(15]

Define the corrclation ratio 7 5 .and prove tint it cannot

be smaller than the correlation cocfficient r._ .

Discuss, the following cascso k:ri[cﬂT with scatter dia/::‘az;n:]::[ 5]
Nyx = 0: Nyy = 1 ond Nyx = {Txyle {44546 =§

Discuss- the significance of the corrclatisn coefficicnt,
quoting, necceasery resultse In whaf way *he corrclaticn

ratio is an improvement over the eorrclaticn cocfficicnt?
(You need not prove any rcsult.) - [9+61=[15]

GO 0i! 70 TI® NEXT PAGE



o
=l

G0UP_3
Ansv..cr 1l quosci"na.

7. * EITHIR
- Computo the corfolation coofficicnt botween Podoral Rosorye
Bank discount ratoo eand the discount rates of comnorgig)
banks from the corrclation tablo given bolow, . APPLY usumy
checks on tho celculaticnse
LY
YN -
géa E discount retoa(g{gﬂg{n{gsferu. "TEoCrve b, :, r(‘i
§§§gé§ 1.50 2,00 2650 3400 3450 :1.00 4450 5.00 5450 6.00 6,50 7,00
et '
8.00 1 1 2 ‘\\
7450 ? 9 1l 5
7400 5 4 63 9 36 1
6450 4 22 10 2 1 3 g
6400 9 21 146 150 8 32 . e
5450 1 90 164 175 :45 r - - -
8400 4 .25 111 196 65 1 = = .e. =~ 40
4450 16 27 122 96 3 - - - - - 26
4.00 1 9§ 19 19 29 - = - = = - =M
3.00 4 2 1 - 9 - - - - - - - 1
Total 5 11 40 72370 477 393 223 22 125 ) 20 42 IE
° {ae

OR

Find the constants of the lcast squarcs rcgronaion lino of
on x from tho following obscrvations on gonme citios in

y o
the US in 1950:

City x: average fanily incomo Y: avorage fanmily consuaer

Ho. (thousand dollars) - ©  oxpenditure (thousand
: dollarg)

1 3660 3e40

2 5010 - 4452

3 3478 3490

4 3404 3409

B 504 4458

6 3415 , 3e22

7 355 3647

8 4400 3.55

) 493 2,85

10 5433 5405
Draw tho scatter diagran and show tho rcgression line
passing through the scatter. [254104+5])={40]



INDLAN SPATISTICAL INSTITUTE =
Resoarch and Training School (22}
Be State Part I: 1968-69

PERIODICAL EXAUINKATIONS
EIGLISH

Date:31.3.69 Yaxinun Eacka: 100 . Tino: 3 hours

Sl

4o

Notc: Answor Group A and Group B in enparatc ancwerasceripta
Marks allottcd for each queation arc given in
vrackets [ J. :

GROUP_A . .

Maxinun Marks: 50 Suggeoted tino: 1% houras
Azgwor al) quections.

Put the following scntencen into the paast tcnecs

a) They nust do 1t at ‘oncc.
b) You arc not to choosc an expensivo onoe .
¢) Ho won't have to read tho whole Look, will ho?

d) You don't noed to call hin 'Sir‘e {4]

Supply tho correct tense of the verbs in brackotse.

a) I'11 como to sco you before I (loave) for Enzland.
b) I would have cone sooner if I (know) you were there.
¢) When I (see) hin, he (sit) asleop in a chairs

d) Ho (discover) to his Morrer that he (oat) the naggot.
0) If I (be) a ghost, I would frighten 211 the people I

. disliko. .

£f) Wo (necet) you tomorrow after you (finish) your work,
g) I will give you good marks, if you (be) goode ’

write a few paragraphs on ONE of theo following:

i) My aabition in Life.

11) Iy fAvourito Festival.

111) ‘A narrow escapo. .

1v) What the werld will be 1ike in 2,000A.D.
v) Harvost tinc. :

Read the passagd carofully and answor the following
questions:

There are severnl general considerations which nay profi-
tadbly te borne in nind when approsching the pubjoct of
statistics. E

Firat, it io both a science and un arte It im £ scicnceo
in° that its nethods are basiecally cystenatic and have
general application; and on art in that their successful
application dopcnds to n conciderable degree on the skill
and special oxgcricncc of the statistician, and on his
knowlodge of the ficld of application, Cefs. Ccononicse
Statistical nethods ars not a ldnd of autonatic nachine
into ‘which nunbers can be put rnd fron which perfect
reoulte can be tokene | MHevertheless, the subjcct is not a
closed mystory, ond ‘I believe that it 1g not nocessary to
bc a statisticion to appreciate the goneral principlea
undorlying 1t,

CO OF TO TilE NEXT PAGE

{10]

[20]



L$]

As a scicnce, the otatisticad mothod 18 a part of the
general scicentific nothod, and 18 basc® on the opno
fundanental 1doas end proecgnese It toaches tho seicn-
tific nethod in terns of things of everybody.expericnce,
and inctlecatos a habit of scicntific approach to ordinary
ccononic, nocicl, and political problerige. It wildl to
goon, howover, thot statistieal mothods have their ovm
epecinl featurce. Theso arisc fronm the fect that tho
data are not sinple, like thodo that usually reowlt from
a wclle-designed and well~-controlled aclentific experi-
nent, but arc relatively coaplex, being the result of o
nuntor of causcs all operating togaether without control,
Statistica doals with figurecs that ere subjoet to
uncontrolled variation. - Lo

Another feature that statistics has in c¢omnon with otrer
sciontific subjects 15 that 1t is not finished and con-
plete; it 1a elwoys developing.: -Despito itg powor and
osscntinl uscfulneos, it has limitationa and inperfec-
ticnsy tut futurc develeprents will undoudtedly rcduce
theco. o '

The scope of the subjcets included under statistics is
wide; and few, if any, statisticiens nre expert in 211
branchea. Sonc cpecimlize in tho development of the |
mathenatical thcory underlying statisticel nethods, and
arc esscentinlly nathematicianse. Others are interecsted
in the nmethods themsclves, toth elementeory and advenced,
and in their gonersl erplication to alnmost eny ficlad,
although tlicy often have also some special expericnce
of ono . fiold. Thorce arc also-statisticians who ere
adble to use with confidenes only clencntary methods =~
perhaps feirly osimplo tables, diagrans, and averages -
but who havé a vory wide asd deep kmowledzo of sonc
ficld of arplicatien, -

a) Vhy 1o ptatistics both a geionce and an art?

b) That are the featurcs stotistica Bas in common with
othor_ucicntific pubjcets? ‘

¢) What are tho special feoturcs of otatistics?

d) Suggest a sulteblo titlo %q the above paosago.

(s;

(5)

i
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S

CROIT B
Maxinun lMarks: S0 Suggeoted time: 1.:'-'; hours
Ansver 211} quostionse *

write out the ocntencea using She verbs in tracketa in
the gerund, participle, or infiritive form: -

(a) After (get)(moim) in batter, I regretted (Judge)
hic unfairlye

(b) A job worth (do) is wortih (do) well.

(¢) I should prefer (go) to thc Cinena rather than (ait)
here (listen) to the rodioe

(d) I sowld advisc (you, wait) before (decide) (accept)
his offers

(e) If I catch (you, chent) zgein, I shall nake you (stay)
in after School (do) some cittra worka 1101

Coaplecte the sentences wilth an adverdizl clause as

indicated: -

.

(2) He speeks Enzligh nuch better o...... (comperiacn)
(b) 7o left the €ar eeee . 0o eee  (Place)
(¢) Such was his caxicty wes ess (Result)

(d) ... eee , I shall ecxneet to sce ysu morc often
T1rc)

(») We erranged to hirc a Coach ees  ee. (Purpose) (10]
Forn verts ending in ~ fsc according to the definitions
given, and write sentencces 1lluctrating their usci-

(@) Prepare for moveaent or aciion

(B) rcduce to a miniaun

(c) go through carcfidly a:d corrcct whore nececssary -

(d) say thnt onc is asorry for dolng wrong

(c) happen at the sanc time. {10?

P{11 in the tlanks:

(a) T an tired =--- dcpending --- tron service --- getiing
--- tovn and backe .

(b) I don't want to turden you =-- ny worrics --- the
futurc.

(¢) The loudgr~atr was blaring =--- dance music ---
the hours

(d) The books are ==- logn ==- ug =--- a private litrary.

(8) It is no use your tegging --- BCrey === D, {10]

tirite in about 150 words on how to nake a good inmpres-
sion at an intervicwe

-
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NWDIAN STARISTICAL INSTITUTE 53]
Rescarch ond Traininz School =2
Be Stat. Part I: 19¢8-69 .

PIRIODICAL EXMIIIAZICLS
NATHE!ATICS
744469 Haxioua ilarke: 100 Tine: 3 hours

licte: faswer Groupa A and B in gerorate onecverseripis.
Narks allotted for cachi question ore pgiven in
brackots [J.

GROU® A
Sct theery, Adgebra and Trigoncretry.

Yaxinum Mariis: 50 Susmested tice: 1:15 hourg
Aswer nl1l questionse

State clearly (1) Cauchy-Schwarts inequality

(11) Arithnetic ond Guonctric incquality..
[535)=[10]

If the sun of .the gides of o triangle is ¢ ccnstant show
that the area ig grectest when the triongle is cquilatcr:-l[.
. 10

ag Mo, S

Show that -2—;—+-ﬂ—3-+...+—\,§\—-+ -a-l—Zn‘
where cach a; > O, {5
Ixplain clearly the terns "E‘icld of sct&'-, and "-Ring of
scts's 8]
Is 1t truc that cvery ring is a flcld? Juatify your B
ANSWCT (7]
Let X be the sct of all positive integers. \
Define 3« =34 A CX, A io.finitc or A 1a finit?} '
Show that 3( is a ficld of octa. . {10]
GROUP_ 1

Coordinate Geometry and Celculua.

Maxinun Marks: 50 Suggested tine: 1% hours
Mnswer all questions.
x

In the curve y = a o2, if // (pol) be the englc which
the tongent at any point nakcs with the axis of x,
prove that y = a ton,© .

Prove that if a particlc nove so that the space deperibed

is proporticnal to the squarc of the tine of description,

the velocity will Le proportional to the time and the R
rate of increase of the velocity will be constants [5+5)={101}
If f£(x) =1:_L_—x prove fif(x) = x

Mse 1f f£(x) = a+ bx chow that

4
£4(x) = £000(x) = 2@ + v (3+4)={7}

GO ON 70 T!IZ UEXT PAGE
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448)
b)

b)

Fird g—-:f in the following cagses [Attenpt any three

sub-divisionsle
2
1) y alog S rxsl (11) y = (x+a)2(x4b)"
X° = x+1 '
1-x (1v) y = sin™t =L — .
A+ x2

) y= /1%
164646 ]=[15"

TThathe n*! derivative of o™ Sin (bx).
Find the maximun and nininua valucs of the function given

by R
X" - x4+
Yy Sr——"
x"+xe+l

o]

A closcd box whosc basc is a rectengle twice as long as
it 1s wide, 18 to have a total surface arca of 108 sqe

inckegs What is the greatest capacily the tox can have?
(6+92=:.



TUDIAT STATISTICAL INSTITUTE
Rescarch and Training School @j
Be Stat. Part I: 1968-G9
ANNUAL EXANINATIONS
Erglish

Patet 1945469 Maximun Marks: 100 Time: 3 hours

U

a)

b)
c)

d).

2‘
\a)

b)

\3s

A

a)
b_)

7

0 o'W

tlatc: Answer groups A and B in sgcparate answerscripts,.
Marks allotted for cach quostion arc given in
brackets [ Te

Groun A
Maxinuo liarks: 50
Angwer all questions
Put tho verbg in brackets into the correcct tense.

Yhen we (§°) to sce themlast night, they (play) cards;
they (say) they (play) since 6 0'clocks

I (go) if I kad knovn about ite

In a few minutes time, when the clock (strike) oix, I
(walt) here for three-quarters of an hours

If I (have) the courage) I would have answercd hin back. [8]

Reword the following scntences using —'—too' or ‘'cnough's
Asis is po fat hc can't tic up his ovn chocse
I have very little ink; I won't be able to finish this

.~ letters [2)
Insert the adverbs in btrackets in their correct place in
the ,oentencee -
Saroj arrives (always, at ten O'clock, punctually, at tho
Institute), (2]
RFern the following conversation into reported specche

'Suppoasc we change the subject?, the bdiarch Hare interrupted'.
'I vote tho young lady tclls us a story's

'I'm afraid I don't know onc', sald Alice a little alarmed
at the idcas

'Then the Dormousc she_‘Ll-'-, cried the March Hare and the Mad
Hatter.s 'Wake up, Dormcusel!

Dormouse fecbly sald, 'I wnsﬁ't aslocpe I hourd cvery
word you were saying's

‘Tell us a story', sald tho March Harce

'Yos, plcaso do', pleadecd Alicce [5)
Reword the following sentenceg using thave! or 'gct’with

a pasy participle

Order somcono to send the Cokes round to the hostcle

I ackcd a man to mend my shocse {2]
Ada a'y 'the’, TaT, -'-cm'. 'sonc-'-, 'amﬁ, or ‘a rclative
Fronoun vhere necessarye Put '0' where nothing is

rcquired.: |

— filo - I saw yostcrday, but = name I cannot recember,
wag = strange once I could not understand = languagc,
yct overyonc was roaring vith = laughtere fe]

«Wirite a few paragrapha on OITE'oi‘ the following:

Travel is the best cducation,
Vhat nmakes my 1ife worthwhiloes
JLeisure time 13 wasted time. [15]

GO ON TO THE HEXT PAGE



8.
a)

'b)

T

Qomprohonsicne.

The clain that coclology ir a scientifie discipline ralsos
oore intcrosting quostlonss Trne phyelcel scicencas”have

long held pride og placo ¢s oxamrles of what scienced

roally should vos Ihc verification of hypothoscs by contrg
lod oxporiment, the abatraction of such rhysical characte-~
ristics a3 are vocmirable end tho“discovery of functional
dependence otwoon one measurcment and encther, the esta-
blishoont of cad wdfying theorics, in terms of vhich a
tooming varioty of whonsmona aro cxpleined, togother with
that predietive accuracy whlch enatles the scientiot to
apply-his theories to the conatruction of.bridges, ntean-
cnginos, noroplanos, tcloviaion sota end-atomic bonbdo all
these havo sed a-otandazd cf 'sclontific! rcsearchs f

you cannot oxporiment, if yoa ctarot nengure, if you -cannot
be confident it your cocial ongincerirg, you cannot bo said
to bo cngaegod in golentifio study atv alle lowover, probleng
of -microphyoicas in gencral, and the principle of indoterrd-
nien, in particular, have ziven rine %o a great dzsl of
uncagy refloxdons Tho chaiges in theory which have followeg
ono pnother 85 cviftly have nade te loss ciertain that what
'scicnce toachoa! to-dayr will b what scienco vill toach |
to-porrows It 18 now roalizod that the obntrest mathemati.
cal thoories which apply to ccriain aspects of raslity noed
not be of the eame order ns .vhogn whieh arc appropriate --
for dcaling with othor acpcetoe  Yho motion of what is -
meant by a scicnco ehould nat bd taken o be “he clogost
gpproxination to the proccdures end formulaticns of the
physical sociences; 4t ie coxntling fer. norc gcncrﬂl.'

Anower ell the follsvwing ;uost ong in yovr cm wordn.

‘1) How 18 noclology. different fron thy n)v;i".al ccimc-ns.
"1} How can wo now Justify calling it a sclences & G

If the mgin soatorico 18 true, only onc of tho .ollow'l.ng
scntences is tru* lnz.k'x your ckoice s
A, Simuliid flics aro common in a3ny parts- oi‘ the tropice;
furikernmore, taroughout Central Africn and in parts of
Central America they arc carrices of a particulerly
unpleasant discaco, !mo.m ap Onchorccrodasis, \vhich nay
causo dlindnecase

1) Simwliiéd flie¢m, by carrying the -Miccase known as
Onchorcorcinsic, arc o najor cause of btlindness
in the tropicso. o

11) A disoase vhich can recudt in blindncss ic carricd
by the Simuliid flics in certa’n tropical arcase .

111) Throughout Central America, Simuliid flies act
ag discasc carriers,

1v) Onachercercincis, o diecase which deotroys the
vizicn of thoso who cateh it, is carried ty the
Simidiid fly throughout Central Mrica and parts
of Central America., .

'The Tkeory of Taninar Flow' by the late Professor

J «BiHorrookg, vias first publiched by the Fordhan

Press in 1"46. and a sccond cAition thoroughly revigsed

by Prof. H.R.Czith, was publighed in 1957,

1) The guthor of 'The Theory of Leminecre Flow' ig

Profcssor HeRoSmith,

11) *'The Theory of Laninar Flow! was vritten betrsen
1946 and 1957, . .

111) Tho Iirat_odition of Horrocks' 'Tho Theory of
Lominar Flow' wag publizhod by fordnam Prcass

iv) Profcagor Smith roviged 'Thd Theory of Leminar

B
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Group B
Haxdnun Narks S0
Ansiwer 01l questions.

l. Conplete the sentences, observing a correct scquence of

tenseot - .

(2) Should you nced my helD again, secses

(b) If only you would rcad morc carofully, sese

(¢) If you had taken my advice, ese : fc]
. Chango tho clauses underlincd into participial plu‘asos.,

naking any necessary changes in word order:-

(a) As he had witncssed the crino, hc yag cxooctcd to
£1ivo evidence in courte

{b) When I visit a stronge city, I like to have a guide-
book with nce -

(&

(¢) It strikes ne t)mt he ig an _intelligent man, [6]
QL' Complete the sentences with edjectives ending in - able,

__ible, or __ uble, derived from the ‘verdbs given in

brackets: - ’

(a) Only a limited number of types of fungl arc (eat)

(b) His moods erc very (chango)

(c) Mon may die, but their words are (destroy, negative). [6]

4e .1‘1111 in the blank spacecs: -
4(a) Write ess pencils
(b) She sat ess her sunt and uncle.
(¢) The strects are 1it +ee clectricitys
(d) He 43 «s. the phone. ;

(e) I've nothing to writo ee. [5]
5. ~ Complete the table:=
lloun _Vory Aicetive
Stability - -
- tolerate -
- - ’ cqual (3]
6o l?u't tho verbs in brackets into the correct forms: -

{a) I sav hin (help) her (cook) the dinner,
(b) Are you going (keep) me (wait) all day?
(c) (8co) is (velicve)

(d) Ho refused (allow) her (think) for hersclfe

() Children are supposcd (obey) their parents without
(ask) why. (5]

GO ON TO THE NEXT PAGE



Te

-lim

Make a precisc of the pnssase and add a suitablo title:-

Intercat in the ecnsucer an o factor in cconomic activity
is of receent origine Adan Smith and hia followerd assumcd
that tho consunmcr would be the final crbiter of econenic
activity, for by his power to buy or withhold his patronage
he could deteraine what wao produccd, how much was offercd
for aalo, and thc price at which goods were sclds Mo one
roelly telieved thisy ond virtual control over oconomic 1ife
aritatcd into thce handa of the producerss Through adver
gIsing and monopoly, produccrs centrolled consumcrg' dosires
end pricess Thc censumer goon tecame the 'forgotten mant
of cconomicses ieacntnent ngainst this condition has founa
an outlet in two dircetiona: thrcugh lecgislation and througy
consunier organizations. Through tho forner the conoumer
has gccurcd protcetion against the most dangerous end frau-
dulent practices of producersy through the latter consurera
have been using their -ower to bargain and demand fair trepi.
nent, on the threat of withholding.pa%ronngo and cstabliche
ing a consuncr controlled systen of production and distribu-

tione

Only the most fanetical supportera of co=opcration, however,

Yook upon it as sn cventual substituic for the present
ccoronic systcme liore conscrvative peroons recognize that
the grcat valuc of the co=cperative novenent lies in
offering competiticn and a ‘yard stick' for priwate
busincsa entcrpriscce Co=operative businces activity will
probably never be able to enter the ficld of largeescale
industry where heavy overhcad requires a type of fineneing
not open to co-cperative group s. Furthercore, the co-opee
rative undertakings are subjcet to the fluctuations in
tusiness activity which undermine the stabllity of the
ccononmy as a wholce The concunmer go=operative movenont is
not yct in a position to act as a staoilizing fector,
albeit there arc gome vwho. ¢claim that the co-oporatives

were résponsible for the easc with ‘which the storn of
depression was weathered in Scandinavien countricse In
rceent ycars the organized consuners speeking through their
co~-operative socictica have been notably inatrumental in
foreing consideration for the consumers' problens into

the forefront of governrmcont ccononic activity. [1¢
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NDIAY STATISTICAL INSTITUTE 5]
Rcscatch and Training School =
Be Stats Part I: 1968-69

AINIUAL  EXUIINATIONS

Mathenatics=-l: Set Theory, Algebra and
Trigonoactry

5469 Vaximum lMarks: 100 Time: 3 hours

Notes- Answcr Groups A and B in gecparate answerscripta,
Marks allotted for cach question arc given in
brackcto .

Group A: Sct Theary

This group carrics a total of 65 markse Answer as nany
questions or parts of questions as you cane The naxinmun
nunber of marks you can get from this group is 50.

Define the aymmetric difference of two scts A and B,
Illustrate by a Venn diagrans [1+2])=[5]

State De'Morgan Lawse Illustrate by Venn diagranse (4]

When do you say that two scts arc disjoint? Lot A},
1<£1¢&n, #ots. Express

aM
as a disjoint union of n sgctee [2+45]=(7]

Find the nunber of subscts of a sct conoisting of n
elenents where n  is a positive integere - (]

When do you say that a set A is countable infinite?
Show that the sct of odd integers and also of rational
nunvers arc countable infinite octse {2+345)=[10]

Explain clearly the teros 'Picld' and 'Ring of subsets
of Xe Givo onc exanple of eache [3+3+2+4€])=[20]

Stato which of the following rclations are correct and
vhich incorrect and justify your anawer in ecach casca
a) For any three sets A, B, C
AU(B~C) = (AUB) - C (s}

b) If R, and R, aro rings of subscts of X then
R)OR, is a ring of subacts of X. {s?
¢) If P, ond Fp arc ficlds of subscts of X then.
FUF, is a ficld of subscts of Xe (51

d) Let X bo the set of all positive integerse ILet R
be the set of all finite subscts of X

If AeR define n(A) to be the nunmber of elements
in the set A then

n(4Uky) = n(ay) + n{Ag) = n(Ay 0 Ap)
wherc by € R, 1 =1,2. (5]
¢) Every ring i3 a ficlde ’ ’ (s]

GO Ol TO THE NEXT PAGE
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Greup B: Mredra _end Trigonometry

This <roup carricoa a total of Gl markoe Answer ags nany
quesaticng or varts of questions as you can. The naxioun
nuzter of narka you can get from this group 1s5:50.

State Cauchy-Schwartz incquality end prove ita. [243]y;
Show that : .

1%1 n’-.irfll 3‘.1- 2n
where each’ ay 13 greater than zeroe [

' Show thet

whero ecach a; 1s a positive runbere le

Define the product of two cdmplex runmberge Show that this
product is associative. (2+3)=(5;

State I.\a-:doivrc-'.a theoren for a positive intogral power
and prove it: . [2+4)=(

&

Dofine the ter:us,'nodulus"-and —'-principal amplitudo-'- of a
complex numters {24255

Find the 'mdulusT ani 'pr:.tncipz\l amplitude! of
n
2 o .
114)-3 where 1% = -le [3+4)=[
. 1 -1) . .
State Blnomial thcorem for a positive intcgral exponent
and prove it. [246)=t2
n .
I2 (14 )" = € + Crax + Coux” 4 ane + Cpoal
where n 1s an cven positive intcger show that
Op + 03 + eee +Cpy =C 4+ Cy + sas +Cpe G
State ‘rcoatnder theoren and prove ite . {246]=(¢.
For what values of a,
ax? - (a-l)x3+n.*cs—6x+1
1s.divigible by (x - 1)? [s!
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ATIUAL  BXAMINATIONS
Liathenatics-1: Co-ordinatc Geometry and Calculus.

ratcilleSe69 Maximun ¥arke: 100 Tinc: 3 hours.
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¥otet Answer groups A and B in scparatc answerscripts.
Marka allctted for cach question are given in
brackcts [ Jo
Groun A )
Answer as nony questions or peris of quostions an you con.
‘I‘):csnaxinun nunbder of warks you can got from this group
is 50. .

If p and p' denote the perpendiculars from the origin
upon the lincs x s0c @ +y coscc @ = a and
X ¢cca©® -y sin & = a cos 28 respeetively, then proeve -
that 2 - 5

™ 4p° + p'° = a". {4]
Find the angle between the lince 3x+ y+12 = 0 and
X + 2y =1 =0+ PFind also thc co-ordinatce of their point
of interscction and the equations of lines drawn perpendi-
cular to thea frem the point (3,=2). ©[3+5+343)=(22)

Write dovn the cquation to the pair of straight lines Join-
ing tho origin to thc points of interacction of tho otraight
linc y = px+ ¢ and the curve

x2+y2=u?.

Prove that they vill be at right sngles if 2¢°

= a%(14a)
[4+5]=[9]

Given the threo circles: x’“o+y2-16x+ 60 = 03 .

3x%+ 3y%- 36x+ 8L = 03 and X2+ yo= 16x~12y+ 84 = Os

Fnd (1) the peint from which the tangents to then arc

equal in length and (it) this lengthe [5+5)=(8]

Find thc cquation to the circle which passcs through the
origin and cuts’orthogonally cach of the eircles
2 o

2 . 2 o ]
X" +y ~-6x412=0 and X +y =2x =2y +7 »0. ]

-1
Given that y = ot X,

Prove the following
1) (1 + xz)ye + (2x=1)y; =0 and
1) (O + xg)ym‘_., + [2(na)x = Ly 5 + n(n+l)y, =0

where the suffixes dcnote tho derivatives of the corrcnr])on-
ding ordere [6+8]=[14]

Investigate the maxinmunm and ninirun valucs of the expres=

pion 3x° = 25x° + COx. {121

GO O TO THE NEXT PAGE
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Groun B

Angwer as many questiono or parts of questions as you can,
The paxioun number of marks you cen got from this group
1s 50

Por what point on the paratola y2 = 4ax 1e tho normal
oqual to twico the eub=tangent? - (e

The normal at tho point (ati, 2aty) mcota the parabola
¥% = 4ax again in tho point (at2, 2aty);
Show that ty = = % = —%—l- . =

In the hyperbola 4x° - 9y2 = 36, find the axcs, tho
co=ordinatos of the foci, tho cccentricity and the latug

rectun, . (3+44244)s1y

Eoint (ay B} on
-dgieions .

Find the equation to the tangent at the
the following curves [Attempt any two su

1) 24y =’ (11) y =dog x
111) y = tan"tx (v) y = o% [545]=[1g)

Find %lx in the following cascs: [Attcmpt any three
sub-divieions)

1) y=5in ( /3 ) (u)y=sm-1°;§ggg;
a0
11) y = (6% H(rogse? B (tv) y = oF
[74747)<[21)

EITHER . - A0
@) If y= /Stnx+¢¥ show that - 22, (10
oR

b) If 8, denotes the.oum of a GsPe to n  terms

prove that (R-1) m’-‘- = (n=1)S; = nS, 5 where R 4s
the common ratios (10]
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LIDIA STATISTICAL INSTITUTE &)
Resecarch amd Jreaining School =
Be State Part™I: 1968-G9
ANMUAL  EXNITIIATIONS
Econortcs~l: Micro=cconomic Theory.

22,5469 Maximu Marks: 100 Time: 3 hours

Iote: Ansuer groups. A end B in seporate answerseriptse
Liarka allotted for cach quontlicn are given in
brackets [ Je

Grour A

Laximun Marks: 50
Anover cny two qucationse

Define the isoquant map of 2 singlc-output, two input
firo. (11]

Assuning that thc input priccs aro given, find tho condi-
tions which a firm should patisfy in order to

1; produce a given output at ic least cost and
“41) produce the largent output at a given coste [7+7]=[14]

In what respects does a f.*.rn'u silort-period cost differ
from 1ts long period cost? S

Explain why in tho short period =~ fim c averaze variablc
cost curve and (overall) avcr'x(c co:xt curve are both
U-ghaped. (20]

Prove the following:

a) The output of a firm for which the overall average coct
1s the lowest 1s greator than the output for which the
average variable cost 1c the lowcste N 653

b) If a firn's average variable cost doercages as its out-
put inecreascs, then its marginal cest ig legs than it3

average variablo coste 7]

¢) Vhen a firn's average cost is the least, it is cqual .

to the marginal coste [3]
Groun B

Haximun liaris: 50
Answar any twd questions.
Prove the following: If a two-commodity consumer thinks
that he «ill be botter off if he has more of onc cormo-

dity and no less of tho other, then in hig indifference
nap

a) i'o two indiffcranco curves will have a common point ¢ [12]
b) no part of an indiffercnce curve will have a positive

slope; 6]
¢) no part of an indifference curve will bc parallel to
elther axise (7]

GO OY TO THE IEXT PAGE



A consuacr'e indiffercnce mep in a two-commodity world
conaiste of ncgatively sloped parallel straight lineose

a) Show that the consumcr wil]( cither (1) buy only one
of tho two comaoditics or (1i) opend his income just
wyhoit, ’ (15

b) Prove that in which of the two ways the consumer will
behave w11l depend on the ratio of the prices of the
two cormodities, tut not on the consumcr's spendadble
inconecas (1o

The dcmand curve for a commodity is a negatively ocloped
straight linec.

a) "hat do the intercepts of tho dcmand curve on price
and quantity axoe rcpresent? . I

b) At which point on the curve is the modulis of tho
pricc-clasticity of demand equal to 27 [7}

¢) Can the pricc=clasticity of demand have tho sane val
at two diffcrent points on the curve? Give reasons ue
for your answcrs .

VN
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Hote: Answer Groups A end B in scparate answeracriptos
Marks allotted for cach quecstion arc given in
brackets [ Jo

Groun A: Socinl Freme Work, National Income
and Accounting
Maximum Marks: S50
Angver gny two questionss

Why and what qualifications arc nccessary to the fundamen-
tal equations of earning and spending of the social income
duc to the cconomic activitics of the state? [°3]

Explain the statecment 'in the case of an opcn cconony,

wo ar¢ not able to establish the identity between social
income and not social product either on the earning aide

or on tho spending sidey but the two ways of reckoning

rmust be consistent with one another'. [<5]

Asouming a closed economy and no econonmic activity of the
statc, show hcw one can build up the cstimates of social
product and/or social income from tho accounts of indivi-
dual firms. [25])
Group! B:' fndi:m Economic Structure
Maxioun Warks: S50
Answer quegtion 1 and gny two questionsfronm the

rest
EITHER
Deseribe the age~structurc of the population in India and _
cxplain its cconomic significances [10]
OR : .

Indicate the variations in the levels of per capita consu-
ner expenditure of the Indian pcople in rural and urban
scctorse [10]

Do you find any reclationghip between,

a) ver caplta national income and digtridution of labour
force in different scctors; and

b) por capita national income and scctoral origin of
national incomne, )

in different countries of the world? Quoto statlistical
data in gupport of your arguncnte [20]

jo

Examine the trends of agricultural production in India

during the period of planninge To what extent have
inprovenents in productivity and the extension in acrecage
contributed to the risc in agricultural preoduction in

this period? (20]

Indicate the distinctive fcatures of the industrial struc-
turc of India before independences Exanine to what .

cxtent the Fivo Yecar Plans have made an attempt to corrcet
the imbalances in the structurce [zo0]
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ATIVAL  EXAMINATIONS
General Seienccel: Chemistry Practical

Date: 2445469 Uexinuo Marks: 100 Time: 3 hours

Hote: Anower pll questionsge Marks allotted for oach
question are given in brackots [ .

1. Dctermine tho strength of Pottassium Peraanganate
solution agninst oxalic acid of given etrcngth. (53]

Find out the organic clenments prescnt in the given

-t
organic saaplce 25]
3. Latoratory Noto Book. (10]
f15]

de Viva Vocce
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Note: Answer groups A and B in geparate ensworscripts.
Narks allotted for each question aro given in
brackets .

Group A
daximun Marks: 40

Answer gay two quostionse

Explain the concept of tho regression of y on xe
Establish the relation 2
)

2 2
B°=Sy(1-r

for tho variance of recsiduals o fron the lincar regres-

sion of y on xe (ALl symbols have the usual neaning.)

What light does the rclation throw on the correlation
cocfficient? (5+8+7]=(20]

Given n obscrvation-pairs (xl.yl),(xg.y?_)....,(xn.yn)

on two variates x and y, how would you fit a rogres-
sion oquation y = abX by the method of least squarcs?
Describe tho method fully giving conmputational layoutse
Mention angigraphical tcst%s) you might carry out bcfore
choosing this type of cquations (14+6]=[20]

Writo short notcs on any two:

(1) The index of corrclation, (11) Limitations qf the
correlation cocfficient, (1ii) The origin of the term
‘regreasionts [2x10]=(20]
Groun B: MNaximum Marks: 60. Anower any three queations.

Bring out the advantages of the mothod of orthogonal poly-
nonials in the fitting of polynomial rogressions of y on xt

20]

Define Spearman's rank corrclation coefficient and obtain

its cxpression (in terms of the sun of squarcs of the
differences between ranks) for the casc where tieg are
present in both the rankingse {5+15)=[20]

Dafine tho generalized corrclation cocfficicnt between

two variates x and y, and show that the product-nonment
correlation coofficlent and Kendall's rank corrclation
coefficient can be regarded as specliel cascs of the gene-
ralized coofficicnte [5+8+7]=[20]

Explain tho concept of association betwecen two attributes

A end B, giving appropriatc illustrationses !ention tho

comnon measurcs of association for a 2 X 2 contingeney
table and oxanmine tho circumstances in vwhich they attain

the values # le {845+71=[20]
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THUAL EXAMIIATIONS
Statistics=1: Statistics Practical
Date: 2745669 Haxinua Merks: 100 Time: 3- hours
Notec: Answer all questionse Marks allotted for cach
question arc given in brackets .
1e The following showa the monthly cxpenditure on clothing
(y) and on all consumcr itenas {x) for ten fanilies:
Faoily Nq. . 1 . 2 <) 4 5 6 7. -
Nonthly '
oxpendituro -
in Rse on:

Clothings 1646 1701 2246 2447 282 27.6 3349
Al items 17444 19843 25249 2974 342,1 387,5 46842

Feanily Gioe 8 9 10

Monthly .

oxpendi ture *

in Rse on:

Clothings 4747 5742 (710l

All itcns 57061 86942 125343 & o
Draw a scatter diagran and conment on the naturc of the
dependonce of y on X (10+5)={15]

24 EITHER

The following Yivariate frequency distribution 1s based
on an enguiry on the production of jutc in West Bengal:

weight in gne length in cme of grecn plant

of dry jute ____ claoe=-nark
fivre 1115 12745 14540 15945 178e5 191eD 20745
(clasa-nark)
14175 12 25 15 1
2775 1 4 33 59 29 3
44375 1 4 28 35 14 2
54975 2 20 18 1
74575 1 1 14 5
9.175 ‘ 4 8 2
10775 . . 3 2
12,375 3
Find the corrclation ratio of the weight of dry fibre on
the length of green plante. (30]
OR 4

The following gilves some information on the rclationship
botwveen marks obtained by students.at their first attempt
at BeAs cxanination (denoted y) and their marks at
Interncdiate Arts exanination (x), both marks being
cxpressed in percentage forno:

interval of xi 30-37 35«59 40ei4d 4bwdd 50«54
nos of students: 18 66 57 35 16
average of Y: 3762 4143 4442 47,0 51.8

Given that tho standard deviation of y ig 8,76, find (1)
the linear rcgression of y on x, and (ii) the correla-
tion coefficicnt between x and ye : : {301

GO ON TO THE NEXT PAGE



3..

4

Se

-l

Bclow 1a indicated the variation in hardness along the
length of a 18-inch long bar of stocl:

distance from ono

cnd of bar {inch)
(x): 0 346 742 1048 1444 1840

hardncss (y): 250 298 374 454 558 671

FLteadocord degred polyfionial regreosion of y on x

and display the fit graphicollye (Crodit will bdc given’
for uscpof the technique of orthogonal polynonialse) [35:
. Viva-Vo.cé [1@:

Practical Record: {1e)
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General Scicneco~l: Phynies Theory
Datet 2845469 Haxinun !ferkes: 100 Time: 3 houran

Mote: Answer groups A and B in scparato answerscripta.
Marks allotted for cach question arc given in
brackotns [ Je

Group A
Maxinuwa Marks: 60

Answer any three qucstiona.

le Doduce the dimcnsions of the following quantitice:
Congtant of gravisation, surface tcnsion, coefficient of
viscosity, Youngfo moduluse [12]

Assuning that the period T of vibration of a tuning fork
dopends upon the length A of ito prongs, on thc density
¢ and Young's modulus Y of tho material, find by the
nothod of dimcnsions a fornula for the period of vibra-

tion. [s]
24 Doduce the oquations relating the bulk modulus, modulus

of rigidity, Young's modulus and Poisocon's ratio of an

elastic isotropic eolid materiale (7+7]=[14]

Prove that Poisson's ratio 1s less than 0s5 but cannot be

leas than =1. . f6]
3e Y¥hat is surface tcnsion? Derive an expression for the

oapillary risc in a tubec. What is Jurin's law? [4+9]=[12]

Water can risc upto a height h 4n a certain capillary

tubce Supposc the tube is irmersed in water so that only

a length h/2 1is above the surfacc of watecre Will the

water flow out of tho tube liko a fountain? Explain your
answere [7]

4 What are tho critical constants of a gas? Writc dovn
the Vander waal's equation for a gas and calculate the
valucs cf the critical constents in terms of the constants
of this oquations Hence dcduce tho reduced equation of
stato. {6+2+745)=[20]

Group B
Maxinun Narks: 40
Answer any tvm questionse

Y.a) What is radioactivity? Deduce the radioactive decay laws
Defino 'half 1lifo! of a radio-clement and correlate it to '
1ts decay constante (3+4+61=(13]

b) Explain wkat you mcan by on isotopce Enumerate, with
nuclear symbols, the different isotopcs of hydrogene .[44]?[7]

2, Describe, with a noat diagram,the construction and prin-
ciplec of action of a Wilson cloud chaabere How would you
distinguish the track of a p-particle fron that due to an
a-particlc, [446+6+4])=[20]

GO O TO THE NEXT PAGE
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Writc notcs cn wny tvo of the following:
a) Dipcovery of cos=ls rayse
}) Fusicn

¢) Bubble chaszker

d) Cyclotrene . (10 +10)<[z;

Derive Bohr's oxorenaion far tho frequency of radiaticn
oaittod duc te clectronic transitiona in a hydrogen
atone Whet is tho significanzo of the negative si

to the total encrsy cf the eclectron? ]_74.3,];[2C
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Note:

Perform tho cxperiment as indicated in card A.

Laboratory Noté Book

INDIAT S8TATISTICAL INSTITUTE
Roscarch and Training School
Be State Part I: 1968«GC9

ALIUAL  EXAUNATIOLS

Answer all questionse
question arc given in brackets [ Je

Class work

Oral

- Genoral Seience-l: Physics Practical

Datet 29e5e69 Maxinun Iiarks: 100

Marks allotted for cach

Distribution of Marks of Qe 1

Theory {working fornula)

Accuracy

Tabular recording of data

Calculation

[~

40

g

Tinc:3 houfs

fe0]

f10]

20)

[10]
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ATIUAL  EXAMINATIONS *
GCncx:nl Scicnec=1t Blology: Theory

Date: 3065469 Maximun Marks: 100 Tinmc: 3 hours

1,

24

e

Nétm_ Angwer groups A and B in scporatd anowerscriptos
ilarks allottcd fer cach queatinon arc given in
brackets o vt

Groun A
Maxinun Marks: GQ
Angwor question 1 and any two otlicr questiong.
Rewrite tho following statementa correctly without chang-
ing the portion given within the bmc}_ccts.

a) (When a hyponthodiun inflorescenoc develops into a
fruit) it is known a3 syconus. /

b) (A legume is dofined as) a dry indchiscent fruit
having an inforior ovary of five united carpclss

¢) (Flowers vith imbricato corolla have their petals)
tedsting regularly either to the left or to tho righte

d) (In a hypegynous flower, the ov § is placcd) below
tho rest of the floral portae \7

o) (Tho tuborous part of tho potato plant is the modificad
adventitious roote \/ '

£) (Geotropic movenent may be defined as) a special ki
of ogcillatory movement found in tropical plantas

g) (Basidiomycectea fungl are characterised by) ascptate
hyphae and basidia with endogenous spores kmovm as
bagidiosgporcss

h) (Tho esscntial factors requircd for germination arc\)/
scil nutrients, optioun light and nininun COge

1) (In hypogeal germination the cotyledons) penctrate the
80il and function as rootse

j) (Leaf-spot of rice and stem rust of wheat aro.caused
by the pathogenic) becteria Brcillus subtilig and
Ppalliots camncstris respectively, [10x4)=[20]

What ie a fruit? Give the clasasificaticn of i‘ruitn.
Write an illustrated account of the flesby fruipe.,
1248410]=(201

rito en account on any two of the following

As Homology and analogy,

B. Stipulos,

Co Tondril climberse [10+20)=[201
What 18 a roct? What arc the functions of roots?

Enuncrate the acrial modifications of roots givi f an N
oxample for cach modificationa 34+5412]=[20]

GO CN 0 THI NEXT PAGE
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Creous B
Laxioun Marks: 40

Answer any twm of the following questionse

l. Define growth. iMat is nmeant by grand period of growth?
N What arc the different external and internal factors
that affcct growth? [246412]:[2(;]

24 /m-no a brief account ¢f the variocus kinds of movements
in plants. 2)

3e° VMat arc tho important characteristic fecaturcs of the
differcnt clasaca of fungl? Write the lifc history of
any cccnooically important saprophytic fungus that you
have ntudicd. {8+12]=[2o)
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Resenrrch and Trairning School

Be State Tort I: 19608=69

ATIUAL  ZAXINATIONS

General Sclence-l: Biolegy Practical

tates 31e5469. tlaximua larke: 100 Time: 3 hours

Hote: The nuober of marks allQtted .to cach question
i3 given in bracketsa [ 3. Anpgwer a1} questicns.

1. Give a dctailed botanical descripticn of specimen A
suprlicd with suitebdle labellod oketclies of different

partss (10+10)=(20]
2e Pcrform the expericent as indicated in the card B, [;.5]
3. Comment on specimeng/cxperinments  C = Go (5 x5)=[25]
1. Identify spocimens H = L. [5x2]={101
S Yiva Voce {10]

6e  Practical recordse [z0]
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PERIODICAL EXAIINATIONS
Natheératicu=2: Calculus

Date:l6.9468 Maxirun ilarks: 108 Tipe: 3 hours

1.

3e

4e

Ssa)

b)

7..

Mote: Ancwer s)) queanticns, The nunber of narks
allottcd to cuch qucstion is givern in brackets []_

Do the folloving limits cxiznt? Give a reason for your
answcre -
a) o -5 b)) 1lim x/ 1+(1/<%) | (30]
x>0 IxT° x => 0 -
Evaluate the following linits

3

a) X =3x+1 03 X =)
2xT - x"+ 2
1 - ein x
b) e 23 x => n/2
x
¢) x as  x => 0 +
a) (cot ¥)* as x «> 04 {10}

Supposc that 1%1: £(x) = lin h(x) ¢, and f(x),
x=> a
(x) h(x) arc defincd and thot f(r) (x) Z h(x) £
21l x with 0 ¢ [x~a] < be Then 1in x) = e (10
X=> a

State and prove Sixe Rolle's thcorems Deducc now the meen
value theorcr.s

Consider a closcd right elrcular oylinder vith a given
surface arcae mat radius and altitude Provide maxioun
volune ?

Find the dimensinons of the rectangle of naxdmun arca
which ezn bo deg=cribed in the cllipse
2 2
Loy Ly 20]

n we

A bridge i3 30 fte above a Canals A motor becat going
10 ft./scc. passcs under the oanter of the bridge. at the
sanc instant that a man walking 5 ft./scc. rcaches that
pointe How rapidly will they be scparating 3 scce later?

{10}

An erc light is 15 £t. above & sidc walke A man 6 fte
tall walks away from the point under the 1ight at the
rats of 5 fto/scce How fast is the shadow Iengthening
when he is 20 ft, away from the point under the light?  [10]

GO O TO THZ !UCXT PAGE
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8o Draw the groph of function determining its points of
inflcction, rclative maxizua ond rclative ninioun

) s’ V3ax [0

-9« Fina the Ta;,’lor-'-n cxpanaion for the follovins functionse

1) fx) = /X~ ot a =4 .
£) f(X)a —2—y at amO
1+ x°, .

(upto mnd ircluding tro tera (x- a)?). {10]
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PERIODICAL LX: SIINATIONS

Datet 2349.,68 Nexioun linrks: 100 Tinc: 3 hours,

loﬂ)

b)

2,

3e

4.0)
b)

e)
5.

lea)

b)

llote: Anawer the two froupns in separate o.r.u'.wlerscriptu.
ilarks allotted for cnch gquestisn ere given in
brockets [ Jo

Creup A: Statistica=2:Probability
liaxennrks: S0

Uatet Msver 11 questiona,

Descrite the sample space rnd deternine its cnrdinality
in the cxperirent of distrituting r bdnlls into n
cello in the followdin: cases:

1) The balls ond the cella are distinpuishables

41) The bdalla arc indZstinmuishable mnd the cells
distinguishables

In a certein fanily four rirls take turna at woshing

dishess Out of a totedl of four trealnges, find the proba-
bility thnt at lenst 3 treckeges were cruscd by the eldeagt
airl. (7 +3)=[10]

Explain how Hyperceconctric probability distribution can be
used in eotinmating the total nunaver of fighes in £ pond.
Justify the rntionnale bchind the estimation tecimique
involved in the solution, .

f10}
Construct a suitnble prodetility model in the following
two cxperinentse

1) The ronden plecing of balls into n cells continues
until for the first timc a ball is placed into a
ccll already occupicda .

11) 7e fix a cell (szy ccll nuaber 1) end continue the
procedurce of placing balls as lonz as this ccll
rensins enpty - [8+51=(10]
Dofine I'.path fron (0,0) to the lattice point {x,y), x > 0'.

Esteblish a necessery and sufficient condition for the
oxistence of a path fronm (0,0) to (x,y), x > O,

hat does the freflection principle’ say? [3+3+4)=[10]
Assignnents. ) ’ [10]
Group BiStatintica (Thaery mnd Practicnl)

o Maxe Marks: ' 50
Nete: Answer all ques*ions.

If (x+k) 1a the nunbrr of tricls roquired to set k
successes vhen the probability ¢f suecess in a singletrial
{8 p, evoluate the probatility distrilution of the
randon veriable Xe [10]

Fron rendon nunber tablzas senerate a scuple of 20 fronm a
populetion having the distridbution given by (a).
Eotinnte p from the sannle, . [10]

GO O°f 20 THY IBXT PAGE



(x;s Xzee00s X)) 13 o seaple of sizo ‘n. from a population
whose first fcur centrel moncnts are My Hay My oNd Hy

rcepeotively,
a) Conputo the first four moments of tho sample morn
+ (%), -end show that for larce n, B.(X) 18 nearly
zerd and Bo(X) 1s approdnately equal to 3. (20)
(10}

b) Compute the expoctod valuo of the sanple verinnce,
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PERIODICAL ZIZXAVIFATIONS

Date: 14410468 "laximun Marks: 100 Time: 3 hours

1,

2y
3.2)

b)

4a
Se

1.

2,

s

Hote: jnower Grpuw ) and R in senarate ancwerserints.
Greun A
Economicn=C: Zconenic Theary

Haximun PHarke:s 80 o Suggested Time: 1% hours
~

inswer any three guesticonn,

queatisna earry coqual
b e

Exrlain how differcnt types of deposits are crcated by
connereial bankce Can these bank deposits te regarded as
neney? Give rcaszcns fer ysur answer,

Discuss the quantity and interest effcets of the oentral
bank's oncn market policy.

That arc the factsrs that deteraine the ex ante level
of national incouc?

'Given the savin~s functisn and a given amount c¢f net in-
vegstoent, the equilibrium level of incoine is thot at which
houscholds wish %o save an aacunt cqual to the given
investiaent's Elucidate the statenents

Briefly descrite the multiplier nmechanisn.

Give in brief the vic;ws of Tucsenterry end Fricdman about
the rclatisnship of consuzption to inecnce

Greoun R
Econonics=2: Indian Economties

aximun Marka: 50. Sugncnted tine: 1%- hours.

inswee any two questisnse Tiarks allotted for cach
qrosticn are given in tradkets [ e

Discuss the chanzas that have taken place in the direction
and compocition of India's forcign trade since 1ndcpcndcncliés]

Exanine the trend of India's f;Jrci;;n tradc during the
pericd of plannings “hat are the madn causes of the
growing dcficit in India's balance of payments? : 251

Indicatc the distinctive features of the agricultural
structure of India. (25)

Discuas in full, the conscaucnces of lend-tcnure systens
introduced in India during the period of Britich rule. [25]



TNDIAT STATISTICAL INSTITUTZ otk
Ressarch and Training School i‘:ﬂj
JeState Part II: 1968-69

PEIRIODICAL EXNMNATIONS
General Scicnce=2: FPliysics Theory

Date: 21,2068 taximum farks: 50 Tine: 1} hours

Note: Answer _rLL. quecticns. llarks allotted for each
questinn are fiven in brackets u Jo

1. Define the ternms:

ponent of inertia and radius of gyration.
That is the Physical Signifiesnce of monoent of inertia?

Derive an expresaion for the moment of inertia of a
solid sphere about a dinneters (343+4446)={16]

2 Deduce the differenticl equaticn for the simple
harmonic motion of a particles Solve the equation
and show that the motion is igochronous.

Suppose s smooth gtraight tumnel is bored through the

carth and a body is dropped into 1t., Show that the

tody would exceute Selleife (Assume the earth to be &

uniforn sphere). {4+44349]1=120)

Je Obtain an expression fer the time peried of a compcund
pendulunme  Show that the centres of oscillaticon and
suspensicn ere interchonpenble. . [747)=[14]}
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Resc=rch and rrining Schoo —
BeStat. Part II: 1968-69 E
PERIODICAL EBALTATION3Z

Genersl Seicence-2: Chemistry Theory

Datc: 21.10.68. fteximun Norko: 50 Tice: 1} hours

1.

2,

a)

b)

lotes Anewer a1l quesivicna, Mirks allotted for

eazh question are given 1a brackets § ). i

Explain what is meant by 'isotonic sclution'. ‘hat is
osmotic pressurc of a solution?

Statc Raoult's law governing the vapour pressurc of
dilute gsolution and show hoa they can be emnloyed to
calculate *he moleculer wt of an organic substance.

or

At 20°C, 36 gn of mernitol disoslved in 1000 gn of
water lowered the vapour pregsgure by 00614 rme of
mercuryes The vapour pressurc of vater at 209C 13
17.5391 menn of mercury and its densit: 0,9962,
Calculate the 'lol, vwts of mannitel and osootice
pressure of the solution,

. Exrlain the significance and inter-rclatisnship of the

following:
a) Transport numbers.

b) Equivalent conductince at infinite dilution.
¢) Ionic mobilities.

Statc the law of masa actisn and apply it to any two of
the followings cquilibria:

a) U, +0, = 2U0 - 43,200 cal
b) Cacogs = Cao + o,
¢) Pelg = Pelg +cl,

Diocuss fully the cffect of temporature and pressurc on
thesc rcactiona, .

or
‘Iritec rotes on,.
a) PH of a solution.

b) Equilibrium econatant.

(8]

[12)

{201

{15]

[15]
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FE2IODICAL EXALILNATIONS
Gereral Scienee-3: Geclogy

Datc: 28410468 Maximun larks: 100 Timec: 3 hours

1.

3e

4

Se

Ncte: Answer qiestisn_7 and any four from the rest.

Harks allotted Tur cacht questicn are given in
trackets [ Jo

What arc the majsr clermenta thot constitute tho carth's
crust? Yhat is a nineral ? Jame the imnortant minerals

which censtitute: (1) granite, (11) basalts {1045453=({20]

Yhat 1o a scdimentary rock? IMfasc the differont cnviron-
nents in which a  ecdinentacy rock con forme  Pricfly dege
cribe the nineralogical compoofitisn and physical proper-
tics of two inportant scdimentsry rocka. Y

Hew are the major mcuntain belts distributed on the sur-
face of the carth? Do ysu thind that the mountaing exis-
ted in their prescent positizng right fronm the beginning

of the carth's history? Justify ycur answer, . {5+15]=(20]

‘hat 18 an unconfornity? How is 1t gencrally dctected?
lention some of the major unconfsrmitics in tho geolo

of the Peninsular India. L5+lg}+'5l]=[20]

Name five pnincrals of cconoric importance. What arc the
rocks in which these mincrals are generally found?  Where

arc these deposits found in India? [5+5+101=(20]

Corment cn any five of the fellewing:
1) Cross=stratifications arc found in river
delta scdimentse
11) Reef limestencs bear skeletens of coralss
111) Fossils arc not found in igncous rockss

iv) Hunan foscils are not fcund in the Mesozeie
rocks whereas, Dinosaurs, found as foosils
in these rocks, do not cxist nowe

v) Rocks found in many cf the high mountains
contain fossils of marince organisna.

vi) Coal beds of India arc associated with
scdinments which were ;l.aid dovn by riverse

vii) Thokrees of the carth's crust varies from

the contincnts to the ocoans. [+ x5)=(20]

How do you likec the subject of Geology? D»n you think

that a Jnowlcdge of the basic principles of geology can
be of any usc to a student of Statistics? Angwer 1vin§ ,
rcasons. f5+15 =120)

5+5+10)={20]
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IUDTAN STATISTICAL TISTITUTS
Reacarch and Tradning School
DeStats Poot II: 2968+59

PERIODICAL EXANTNATIONS
Statietics=2
4,11,68 laxinua Marka: 100 Tine: 3 hours
Note: Answer Group A and Group B in écru.mtc onawer-
$

scriptss arks allotted for cach qucetion are
given 1n trackets [ Je -

Groun_A: MNuncrical Hathenptics Thcory
: and Practical

Maxipun Marks: 50 Suggested timo: 1,1; houra
Mawar all quentions.

Let y; = f{x), x =X, +4h for 1=0,1,2

vhere "
£(x) = a+ bx + ex“ .

Show that
2 h
J f(x)dax = % (yo+dyy+¥p).

*o

Use this result to evaluate

f2 dx
7 X
by using nino ordinates. . (25]
Write a FORTRAY program for Lagransge's Interpolation

‘Formula uuing four ordinatos, . [25]

. Groun B: Statistica Thcory and Prnctical.

lHaximun Marks: 50 Suggested tinme: 12- hours
Angwer all’ questions.
X; and X, are two independent nornal variates with
ncang My Mg and variancea o1 and 95 roespectively.
Obtain the distribution of the rendonm variables
U=3X + Xpe {101

If X; and X, arc indcpendent and arc distributed as
X with n, and n, degrees of i‘recdom, show that
X + X, is algo distriduted as a X2 © Dol

Vel ot

)
1 = &l

-—— . .
A s ) R
‘»

at.

GO O TO THT NEXT. PAGT



The followinz tables gives the acorcs of f13 cundidates
in an adnmicsion test.

63 57 83 2 70 35 53 52 69 82
50 83 40 74 66 36 51 48 42 52
53 69 50 23 GG 83 56 41 G5 47
52 46 50 58 6l 50 438 65 41 69
67 49 61 60 71 ‘35 68 63 S1 77
35 43 50 57 a2 62 66 & 70 56
40 45 78 64 2} 52 56 37 63 56
41 43 62 35 85 51 56 46 62 59
39 36 33 K1 &6 48 49 44 39 83
42 56 41 36 QQ G0 23 56 67 62
47 55 36 34 48 41 58 47 63 47
34 61 45 67 41 69 31 7L 5&¢ 65
49 65 71 B2 40 €3 63 70 54 78
42 49 52 61 51 43 &) 45 65 54
44 60 43 86 50 . 63 42 51 57 30
53 60 45 79 45 45 M 40 79 4l
54 €68 43 66 92 79 B3 TL 49 59
36 32 69 60 €1 45 52 64 65 7
58 47 61 S7 35 53 52 46 65 57
65 67 51 73 77 69 41 57 46 71
50 53 60 73 43 17 52 67 77 @5
65 60 80

a) Preparc a frequency distributions {10]

b) Fit a nornal distrituticn to the frcqueney distri- :
bution and compare it with expceted frequencicas 20]



TIHDIA" STATISTICAL INSTITUTE . -
Rescarch and Training School -
B.State Part II: 1968-69

PERIODICAL EXAMINATIONS
Nathenatics=R: Haj:rix Mgebra

Datc: 11.11.68. Maxirmz Marke: 100 Tine: 3 hours

Hotc 1. Angver as many questions as you cans Each question
carrics 7 nmarkse., Tho nmaxirun narkn you can acorc in
this papor is 70. 30 marks arc rescrved.for houd
aaaignment'-

.2, Read the questicns carofully. Your angwecra should
bo briof and preeigcees

:

Instructions for qucations 1-4
For any integer m > 2, lct {Z 041,200, m-l} and for

any «y B in- z, lct a +§ denote the rcmair\der obtained

by dividing the (ordinnry) oun of «a % by. 01 and «f
denote the remaindor obtained by dividing tho (ordinary) pror
duct of o« and f by nD.

State whether the folloving assertions arc truc or falsc.
Give rcasons for your answcr,

(1) 2, is a floldi
(2) If m 4o not a prime number, then 2, 1s not a ficld.
(3.) In the field le" (-3) + 2(5-1) -

(4) Let V be any 2-dimensional veetor-space ovér the
© ficld Zyz. Then V has exactly 26 vectorse

Instructions for nucqtionq 5-9

Let R be the sct of rcal mmocrs. Addition and scalar
mltiplication arc definecd in R® vy -

(xl'xg.-...:g.‘)-t(yl,yg....,yn) = (x1+y1, Xp#¥greees’ ’Sx*yn
@ (xp9Xpre00,X ) = (axl,atgnu,mg‘) (e€ R)e

(5) 1In Rz, define  A(x) %) = /x]. + xg » Then is N a
lincar functional ? .
(6) Let A= {(xl,xz) e‘R2: x, =-3}.. That is the span of A?

I}
= ‘-(x,l, X5y xs): Xy = 2x3} .
Then vwhat in the span of AU B?

(" In R®, let 4= {(xl, Xpe Xz) ¢ X = 2,1 and

(8) Let A= {(xl,xz,xs)c R xp4x, = o}. Find a subspace
of R3 vhich is a complement of Ae
(9) et s = {(1,1,1),(1,2,2),(2, a.o)} Docs § form a
. basis for R°?

(10) ‘“men 13 a finitc sct of vectors sald td be 2 linearly
indopendent sot? :

GO ON TO THE WEXT PAGE



(11) Let Vy,V, “de tio veetor opaces over a ficld F. When

arc Vl and V, ‘said to bo isonorphic®*

(13) Lot V e a vector cpace over a fioxd Fo Lot z}
be a sct of vectorss Then ghow that § x+¥, Y+z,
18 a lincarly independent set if, and only if, {x,y.z
i3 a lincarly indcpecndont got.

S .

{(13) Let V+bo a finitc dimcnsional vcctor spacC over n

ficdd P, Lot °S oni T te gibspaccs of V such

that S C T and dicension of 8 = dimension of T.
Then show that "S = T

Instructions for qucntionn 14..em4 15

Let P dcnote the sct of all pol_,'noniala in a real variavle
.te  Addition and scalar mltiplication arc dcfincd as
follows: For any x, ycP ond a« € R

(x4y)(t) = x(t) + y(t) for all +teR
(ax)(£) = o x(t):
) C T,
(14) Define p(x) = S t"x(t)dt for 211 xcR
", o.
Then i3 p & linear functisnal on P ?
. 1 " ’
(15) Define nlx) = J x(t°)dt for all “xeP.
. o

Is =« a.lincar funetisnal on P?
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LT D-YEAR BXAMTHATICHS
) Matherratico-2t  Calculus

QUBSTIO:N DCOKLET

B

Pagos: 1-11 Roll iln, 1 ’ ‘

Date: 18.12,68 Myximun Harks: 100 Tire: 3 hours

1. Answer all questions

2, '"Write your answorn in the cpace provided under cach
question.

3. Marks allotted for cacn erc given in brackots [ J.

4+ Blank whito papers are attaczhed with this booklet

for rough work,



TUTEGRATION ) .
1, Dofinc a real step function on tho real line, (2]

2+ Show that tne gset of 'all step functions d2finod ea above
forms a voctor gpacts (9]

GO O 70 THZ NEXT PAGR



-
-3- .

3. Dofinoc an intogral for a e%cp functions end givo reason that
1t 18 well dofinode (3]

G0 0 TO TS NEXT PAGD



4. Show that tho intogral of a non-nogative stcp function is
non=negatives

5¢.Suppose @, 1s a scquence of stcp functicns,all vanish-
ing outside the sane intervel [a,b]. Lot I, to the
naximum valuc of qn and supposo that !.Ln tonds to zero
as n tends to infinity. Then prove that

lin dx =0 5
n =>w -g(?r (s

30 04 T0 TiE NEXT PrCR



6. Glve an example of a secquence cf step Zuncticns 3!1
vaniahing off (0,1], tendinz to zoro for all x, and voi-
lating the conclusisn in 5) above. [10]

7s Integrate log x tetwner: O and 1. (2]

50 Off TO TiL3 NZXT PAGE



-C=

Lo

8. Intograto- o®% sin bx.

{3)

94 0fino tho torm 'Fleld of subsots's . _ . (2

GO ON T¢ TIE NEXT PAGE



10, Definc the term 'aeqaarabls apacc's

11, Define the term "mcanurc'.

12+ hen does a finitsly additive measure becomo a countably
additive moasurce :

13, Justify your answer in Q.12.

GO O 20 T3 LUEXT PAGD

f2]

f,s]

{s]

(101



«10 =
DIFFERENTIAL EQUATIOII3

1. Elioinato tho arbitrary constents from y = Ao%+ Jo™*+ . [3]

2, Solve the equation ydx - sdy = xydx. . (5]

GO O TO THE NEXT PAGS



e

o

. AY
3. Bolve the oquatfon x;r_-'gr_-'z_ ey o™X [101.



INDIAT STATISTICAL INSTITUTE )
Reacarch and Training School =
B,Stats Part IT: 1968-G9

MID=YEAR EXAMINATIONS
Mathematica~2: Matrix Algcbra

Date:19,12:68 | UMaximum Marks:.100 Time: 3 hours

1.

24

e

4o

5.a)

b)

6ea)
b)

lote: Anawer as many questiona as you can out of
questions 1 to 7. Marks allottéd for oach gqueation .
are given in brackots [ . '

If A and B arc two finite bases for a veetor space V
over a field F, show that A and B have sanc nurber of
oléments, [12]

" Let X bYo a soti Lot V denoto the set of .all reol-

valuod functiona definod on ¥, Addition and scalar multi-
plication in V arc definoed aa followa:

(£+ g)(x) = £(x) + g(x)
(af)(x) = af(x) for a1 xeX,
where f,g€V and a is a recal number.
a) Show that V 15 a real vector spaccs . [5]
b) Let feV. f is'uaid to e finifcly non-zoro if
fxex: £(x) A o} 19 a finite gubgset of X.
Let 8 ={feV: f is finitely non-zero} .
Is § a cubspace of V? . [7]

If 3 and T arc finitc dinmcnsional subovaccs of a vee-
tor space V over a ficdld T, show thet

dim (8) + din (T) = din (8+ T)'+ din (SO) T)
vhere §+ T denctes the span of 3% . [12]

T If 8, T_and ¥ arc subspaces of a veetor space V, show

“that sOY (2+ (3O) M) = 5OOT) + (sOYW). f10]

Let A be a finite basls for a vector space V and let
v+ dcnote the dual gpace of V. Define what we pean by
the dual basis of A for V¥, [4]

Let V denoto the rcal veetor space RO with usual addi-

tion and scalar nultiplication,
Let % = (3, -2, 3), x5 =(1,2,3), x3=1(2,1, 4.
Then A = {xl, X5y x3} is a bnois for V.

Let A = {xi, x3, Xz} donote the dual basis of A . for
ve, Lot x = (5, 4, 6). ' :

“Then find xI(x),'xg(x) and  x5(x). {101

Iofine the annihilator of a subset of a veetor spacc. . [3)

If U.is en m-dinensional oubspacc of an n-dimensional
veetor spaco V , .ghow that its annihilator is an (n-m)

dimensionnl subgpace of V4, (121

GO CI' 7O TIE HEXT PAGE



G.c) For any two subspnccs 8§ and T, of.a veotor spaco

7

8. -

W,

ghow that - L.
(5+ T)o = So(_) Tol

where’ A dendtes tho anmnindlatok of A'for any subaot

A of W. L ) (5]

Let V be a veotor space over a fiold F. Let V*  donote

the dual space of V and V** .tho dual spacc of V»,

a) Define tho natural correspond4nce bctwcen Vo and V'.‘!.[ 1
Haa ) 4]’

b) When 48 V padd to be reflexiva? {4)
¢) If YV is finitc dimensional, ehow that V is

reflexivo. (12}
Assignments. [20]



LiIDIAN STATISTICAL INSTITUTE

Rescarch and Training School [50].

. BeState Part II: 1968-69
MID-YEAR EXALINATIONS
Econonics-2: Economic Theory

Date: 20412468 Maxioum !arks: 100 Time: 3 hours

1.

2e

3.

4.

.S

"7

Note: Atteopt any five questions. Marks allotted for
cach qucstion aro given in brackoeto [ J.

‘Only in certain cascs do changes in the quanﬁty of noncy

-influcnce offective demand, and through it, under certain

circunstances, prices's Discuss this statement eritically,

Discuss whother the Central Bank's discount policy can, by

itaclf, guarantec its control over the lending potential
of commorcial banks,

Bricfly oxplain the conditions requircd for oquilibrium
in the product and moncy markctse Graphically derive tho
IS and LM functions and hence show how tho equilibrium

levels of incomo and intercst rate are simultancously
deternmined. .

In classical thcory there is only one equilidrium level of
rcal income and one cquilibriun level of cmployment where-
as the typical Keynesian would admit of scveral possible
oquilidrium levels of real income and cmploymente In vhat
regpects does the Keyncsian differ from the classicist?
Show that both the classicol and Keynesian systems are

‘self-consistont, given their initial assumptions.

Distinguish between replacement investment and induccd
investment. Explein the acecleration prirciple and dis-
cuss the conditions under which 1t is velids ’

Give a dynamic analysis of the multiplier procecss when
tho change in investnent is autonomovs and given. How
will the change in investment affect income when invest-
pent is a function of the rate of interest? Under what

conditions will thesc two different situations have the
sanc multiplier?

writo short notcs on:
a) the interest oficct of open market policy
b) tho Pigou effcct. '

{20)

{20]

[20]

(20]

(20]



IWDIAN STATISTICAL INSTITUTI @
Research and Training School

BeStat. Part II: 1968-69

IID-YEAR EXAUTHATIONS

Econonicag-2: Indian Econsnic Problems

Datc: 21.12,68 Maxioun Marviis: 100 Tize: 3 houra

Note: Anewer any four questicnoe Marks ullloatod for
oach qucstion are given in brdckets .

1. Dissuss the changes that have taken place in the composi-
tion of India's forcign trade since independence, Vhat
aro the main causss of tho growing deficit in India's

balance of paymenta? [25]
24 Exanine tho problcos of agricultural labour in Irdia and -
suggest remodial measures, - {25}
3e Discuga the main aspcets and objectives of land reforn
- in India. - ' [25]
44 Analyso the progrcoas ¢f land reforms in India in the
light of the rccent review by the Land Referms Implencn-
tation Comnittecs [25]
Se tAdvantages of Co-operative farming arisc malnly from

its large size, Joint managcnent and individual proprio-
torship's - Critically exanine the statcment.

Do you agrec with the view that tho cxpansion of Co-opera-
tive forming in India would create more unocnlovment?
Give roasons for your angvicre [25]

6. Write short notecs on tho following:
a) Permanent scttlement.
b) Report of the Kumarappa Comnittees

¢} Cencentration of land-ownership. [25]



INDIAY STATISYICAL INSTITUIE 52)
Research nnd Training School
B.Stats Par% IIt 1968-~G9

MID-YEAR EXUILATIONS
Statistics-2: Probability

.

Roll Fo. _|—_—[

Date: 23.12.68. Haxirua Narks: 100 Tinc: 3 hours™

N : Pages: 1 - 8
Ingtructions to exaainces:-
1) ' Write your answers 15‘ tho ppaco. provided under cach

question.

11) Marks allotted for cach questien ave given in
brotkets [ J,

111) Tho vhecle paper carrics 107 marks. Angwer as ouch
as you car, ‘

iv) Do a1l the scratchwork in the questicn booklet

itgelf.



1. A dic 1s marked vith tho numbers 1,1,2,2,3,3, and ansther
dic is markead with the nuaders -1,-1,0,0,1,1. Theae two
dice aro rollod once. Lot X dcneote the ascorc on tho
first dioc and 2 the maxinun of tho occres. Find the
joint probability distridution of X and 2. . (o)

2, The following is tho jcint probability distribution of
two randonm variables X and Y.

7 -2 1 4 7
S & 4 o 1
° @ m T O
L I




X. gnd Y3~

1') Frite dovm’ the.maszinal probability distributions
of . .

11) Are X and Y indepcnacnt?

111) Find EX, BY, Var (X), Var (¥Y) and ccrrelation
coofficicnt between X and Y,

GO ON TO T.IC NEXT PAGE

2]

(2]

(8]



iv) )I:}nd the conditional probability distritution

= =0

v) Find - EX/Y = =2 and Vor (/Y = 2],

GU 04 TO I NEXT PAGS

of

3]



vi) Pind tho probability distribution of X+'Y.

vii) Find the probability distribution of x3.

3. Givo a sufficicns condition for the following to hold.
EXY = EX.EY T

4¢ If X and Y arc independent, ohcw that corscooff.
correlaticn cooffieient (X, Y) = O,

GO ON TO TIZNEXT PAGE

{s]

(2]

{2]

(2]



-S5e

5. Givo an oxamplo teatifyinz tho fact 'Cors ococaff. (X,Y)=.0
nocd not inply X ond Y are indopendent's : [5]

6, If two random veriablos X snd Y assuno cnly two vealucs
cach, and 1f cov (X,Y) = 0, then show that X and Y
arc indepcndent,

(Hint: Use tho fact that correlation cocfficient is unal-
tered under the change of origin and scale of the
random variablos]. (10}

7. TDefine indepcndsnce of tuo events. Explain how will you '
goneralise this notion to any finito number of events. (3]

GO OM TO THE NEXT PAGE



G-

8. 7hon do you say that two ovents are mutually oxclusives

9.

Goncralisc thia notion to any finito nu=mtor of cventao.

Let () =(1,2,3,4,5,6) be a sanple spaco associated with
aome oxporinent, Let A = (1,2,3,5) end B = (2,4,6) bo
two oventa, Lot P bo the unifcrm probability measure
on (7). Show that A and B aro not indopendent under P.
Construct a probability roasure P' on () which zivos
positive probability to overy samplo poin% and under
which A and B arc¢ independent,

.10, State carefully Chobychev's incqualitys.

GO ON TC TIE NEXT PAGE

(3]

(10]

(3]



11. Tho random X haa the following probability distribution

X: 0 1 2 . 3 e
- 2 2
Pr.: Lz & s ..

Find Pr. [|X~2]| > 4] and compare this prcbability with
the upperbound given by Chebychev'a incquality.

12. From a bag containing 3 red and 3 green narhles a person
removes 3 marbles at random but does not inspect their
colours He then puts 3 bluc marbles into the bag and
again draws 3 at random. Find the probability that all
the three nmarbles dram being all of different colours.

GO ON TO TiLi NBXT PAGE-

(5]

(10]



-

13. Assignnenta. {20]



IIODUAM STATTSTICAL INSTITUTE

Ragerrch and Training School @

DaJtate Part IXI: 1968-G9
HID=YZ,R EXNMUATIONS
Statistico~2: Statistics Theory and Practical

Latc: 24,110,068 HWaximun Harka:100 Time: 3 hours

1.

B

4.

Se

-

dote: Answer 0,1 and iy three from the rest.  Slarka
allottel for cacn question aro given in brackets

In an experinental scheme, 342 anmpleas were drawn from a

certain pepulasion and a statistic T was calculated fron

oach samples The frequency dlstribution ¢f T ia siven
below. Fit an appropriate Pearccnian type distribution.

Frequency distrioutisn of 1 atatistie T

Claas interval Frcquernay  Clacs interval Fregqueney

2 4 14
4 23 16
6 51 18
8 69 20
59 22
12 %4 24
14 35 26

<16 14
<18 18
<20
<22
< 24
<26
<28 1

[o- B T R e

INIA LA LA A A A
SRR A B3

10
12

BB EEAa AR
A A A A A AN
T
2
INIA A A IA A IA
H oo oan

L]

Total _ 342

X and Y arc two Gamma variates with parameters (a,p)
and (a,q) respectively. Ozbtain the distribution of tho
randen variable 2 = X/Y.

Shew that as the sanmplo size increaso, the distribution
of the saaple mean anpriches Lormal distrituticn,

X) 0 Xppeea s ¥y in a oample ¢f£ oize n  frem uniforn dis-
tribution in th: interval (0,1)s The range R, c¢f the
pample 1s defined za the differcnee botween the uaxioun
obscrvation end thc minimun observation, i.c.
R = [ nax (x;) = min (x,)]
i 1
i i
G2mpute the freoquency denoity function of R,

In a scries of 12 toases of[é‘uin, it was ctscrved that

heads turncd up 8 times., I3 there any evidence to suspect Y

that the coin is biasecd?

The mean and gtandard deviatim cf the menthly income of

workera emplcyed in industrics in a certain city in the -~

tao year 1945 and 1946 was cstimated from sample surveys

(407

[20]

[20)

[20)

{20]

and arec given belowe Do .you think that therc was en iiopro-

vement in the average income of the werkers in the yoar
1946 as comparcd tc 1945?

Bean and Standard Deviatien of the Menthly
Inceme cf Werkerg

Yoar Smaple sice Tanthly incsae {zupccs)
_— e S tandranl_deviation

1945 230 1846

1946 346 172

{201




LiiDIAY STATIS 'TCAL INSRITLTH 53
Res .)rw'c‘l ond 2vadning School .
BeStots Pars 1I: 106E=G0

UID-YE/R EXAUTNATIONS
Statistice-2: lumerical Analyois Thcory and Prmtic:\l

Datet 25.,12.68 Kedoun llarke: 100 Tire: 3 hours

Loto: Angwor all queationse. Yarks ellotted for cach
quostinn ero miven in bracketn [ J.

1. Write a prorrum in IORTRM to ovaluata

£(x) =x°,='x =4

for x =1 0(0.0001)2.0 S [15]

26 A root of th: oquation 4
X' =x=420

1108 ‘betweon 1 ard 2. In crder to ovelupte- thia root to
4 placcs of dceinals the follovwdng iterative procedure

has becen guggested
. x, = 10

o~ =
-t =
x1+1=x1—4 1 =1,2,,..
stop at the (n+l)-th step 12 |x, 4= x| < 0.00001}
(a) Exomine whethar the above procedurc will work. (15)
(b) Usingz any proccdure you 1ika, ovalvete the root
corrcct to 4 plazes 5f dncimale. [15]
3. EIMER ‘
The following table gives vulues of

X < I
Ux) = £ omt/2 g4
. [2n =
for sclected values of x: Find by interpolation - .
1) the value of . J(x) fer x = 0.0234 B # £
11) tho value of x for 1ﬂdcn J(x) = 0.55567. f18]
X F(x) ' ’
0,00 0.,50000
0,05 0451994
0,10 0453983
0415 0.55962
0,20 05792

OR - Tttt T

‘If a table 1s available in which the above function 3(x)
is_tabulated corrcct to scven places of dvcimals for
values of x atarting from 0,00 at intervals of 0,01 and
wo use lincar interpolation thero to obtain some velue of[

Q(x), what would be the accuracy of the result? 30]
4. EITHER
Solvo the Cquatic'ms: Ax = ¢, vhoTe X = (xl,xz,xs)
1,000 0,313 0.280 0.182 -
A= 0.313 1,000 0,652 and ¢ = 0.554
. 0.280 0,652 1.000 0.747 [25]
OR

Vrito a progran in K)I(’I'RA." for solving oimultancoua
linoar oquationsa . [2s]



INDIAT STATISTICAL INSTITUTE @]
Rosdarch ond Training School
SeStats Part II: 1968-69

HID-YEAR EXANINATIONS
Genoral Science-2: Physics Theory

Datc: 2641268 Maxinun Merke: 100 Timo: 3 hours

1.

26

3e

4.

Se

Note: Angwer all quoétionu. Morks alotted for ecach

question are given in trackots [ Je

State and oxplain Kirchhoff's lawa of distribution of
currents in a network of conductorss Find the current
through tho galvenomctor in an unbalanced Yheatatone's
bridges Henco find tho null condition. What 1

Specific resistance ? . : i7+9+3+2]=[21J

Explain what is mcant by coofficient of self-induotion..
Doduce oxprcssicns for the growth and decay of currcent in

a circuit contalning an inductance 'L end a rcsistance

R 1in serios with a tattory cf oen.fe Es Explain your
rosults with the help of dlagrans. What is tho time

constant of tho circuit? [3+2045+3]1=[21]

r

Distinguish botween tho mosn value and the root rpean square
value of an alternating currcnt and find the rolation
botween them. Torive an oxpression for . the current in a
circuit containing an inductance and a resistance whén

a sinusoidal alternating o.n.f. io applied to 1it.

[4+8+9)=[21]

What 1s a cantilever? ZExplain how you would determine
experimentally tho Young's modulus of the material of a
rectangular bar by bending it in tho form of a double
cantilevers Doduce the relaticn you usce [3+7411]=(21]

1
A tolephone oporatos et a current of 120 milliemperes and
has an inductence cf 10 henrios and resistance 100 ohms.
If a 24-volt battery havinz negligible internal reosistance
is suddenly applicd colculats the operating time. [16]



Dato:

DIDIXN STATISWICAL INSTID'TE (331
Rescarch ond Training School . b=
BeState Part IT: 1968~69

.- IED-YEAR EXAMINATICNS
Generol Science-2: Chemistry Theory

27.12.68 Yaxirun Marks: 100 Tine: 3 hours

- Noto: Answor any four quosticna. Marks allotted for

l.a)
b)

2

3e

4, 1)

i1)

Se 1)

49

100.0 m of 0.l Il Acotin Acld bo mivod with 200,0 ml

oach question v given in brackets {1

Vhat is moant by ithe torms Intornal Bnorgy, and
Buthelpy?.

Egtablish tho prossure voln::o rclnticn 1n Reveraible
Adiabatie proceass [25]

. Stato sccond lav of thermodynanics. Find an Expresgsion

for tho offinicnecy of any reversiblo “eat cngine opcrating[

botween tho temps Ty and | Tye . 25]
Find the oxprosuionu:i‘or kP for the fc;llovdng reactions .
(1)' Uy + gHy . g=2 2NH,
y .
(2) 50, + 50, &=250; . [25]

of 0.5N Na-Acetatcs The I of the resulting mixturo

at 250 4s 5.757, calculate ¥a, tho dissociation cons-

tant of Acetic Acid.

At 20% - the Yapour pressure- of ether is 442 mm of mercury.
When 6.1 gms of a subs. are dissclved in 50 ga of sather,

the vapour pressurc falls to 410 mm, What 1s the molecu-

lar woi ht of the subse? .
(Mole. whe of ethor - 74). ’ [25]

State Hess's lawe Calculate the hoat of formation of
the salt. ’

a) Ha( ) =-> l!a(g~, - 26 Kcal,

b) Na( ) -> Nat + & - 119 Kcal.
¢) & Cly(gy = Clig) = 29 Feal,

a) 01(5) +5>cl+92ien

o) Nat + cl = Hac}.(g) + 128 Keal -
f) Nncl(é) = Nacl(a) ‘+ 52 Kealo

Expla.{n with 1llustration: - lload of solution
Heat of formation, Heat of dilution, {25]



IODIAN STAISAICAL INSTITUTE
Roscarch end Treining School
BeState Part II: 1968-69 ,

LID-YEAR EXAMINATIONS
Goneral Science=3: Blolcgy: 2Zoology Theory

DatE: 28.12,68. axioum Marks: 100 Time: 3 hours

1.

2.

3e

-
Se

Notc: Answor all questionn. Uarks allotted for ecach
quesation are ziven in’brackets [S

What aro the charactoristics of tho chordatos?
Draw conmparative diagrams of tho fundamental plans of a !
non=-chordate and a chordato. [20]

State the gonoral characters of liemichordata. Discusg

the phylogenetic affinity of Ralancglogius. . (20}
State tho characters shovm by Potromyzon, absont in

Awphioxus and-typical of Craniata. Stase aleo the specia-

1ised characters of Potrorvzon. . [20]
Doscride a generalisod vortcbra. [20]

Rowrite any fivo of tho-foilowing sentences naking corrce-
tions if necessary but without changing the portion within
brackets. (20]

a) [ Trochophorcllarva of Balenoglossus resembles]

tornaria larva of tho Annoclids.

b) [ Balanoglosgus shows rescrmblanco to] Annelida by
its- cireculatory systen. g

¢} [ Notoshrrd is) not proacn{:_in the adult Urochordates.

d) [ Branchial sac of Merdnania 18 a) food collocting
apparatus and at the same time it is respiratory in-
function.

e) [ Hopatic portal system.is] not prcscnt_ﬂin Anvhioxus.

£) [ In India, Balenoglossus is fornd] in a island noar
Ranoswarana o -



INDIAY STAPISTICAL. IKSTITUTE . 53
Repscarch and Trainirg-School * —
" B.Stat,"Part II: 1968-69

i MID-YZAR EXAMINATIOLNS
Gonoral Seicnce-3t 310logy: Zoolcgy Practical

Date: 30.12.66 Maximn Harks: 100 Timo: 3 hours

1.

2,
3e
4.
Se

6.

Hote: Answer a1l ques tions. Harks nllotted for cach
quoetion aro given in dbracketo [ 1.

.

Deascribe specimen A pupplicd, r_:ivlng detailod labelled
akotchos of tho differcnt exteimel orsans. Assign tho

spocinmen into tho clesg to which 1t bolongs. [16+1]a(20]
_ldentify spocimenc B — E. ‘ {4 x5)=[20]
connem; 61\ specimera P - I. . {ax%3)=[12]
?@3",,23‘;2?1 end vcntral vi‘m\s of spocil:on J and label [iB]
Viva Voco. : fx0]

Practical ro‘:ord_:x. [20]



INDIAT STATISTICAL IUSTITUTE 60
Rescarch and Training School
3uStat. Part II: 1968=GY

PERIODICAL EXAMIUATIONS
blathematico-2: Calculus

Datc: 1742469 Maxioua liarks: 100 Time: 2 hours

1.

24

Je”

4e

Kote: All questicns carry cqual marko: Angwer all
qucstions,

Find the surface arca of the oolid of rcvolution for
the fellowing:

a) £(x) = 0% 0¢x<1

») x = t3/2, v =t3/3 1¢t¢3,

Find tho volunmc of the golid of revoluticn for the
following:

a) r = a(l - coa 6) 0<6 <xn/2

v) x=1t/2, y=t3 1<%L3.

If a continuous periodic function f(x) 1o represented
as

(a, cos n x + b sin nx) o

=31

z

- 0O
#£0
Find the fourier coecfficients 8y A, and bn'

Obtain the fourier scrics for the following functions,

a) £(x) = o* “n{x<x

b) £(x) cos? x =x xRN .



INDIA! STATISTICAL INSTITIZE : [E]
Research and Training School
JeState Part II: 1968=69

PIRIODICAL E:\’J‘U‘"A["A':IC"S
Mathematica=2: latrix Algebra

Datet 2,02469 Naxirua Marks: 100 Tine 3. houro

1.

3

44

S

G,

Note: Answer as many questions as you care Twenty
five marks are reserved for home asaismmentse
llarks allotzed for cacli question are given
in brackets [ Jo .

énrcfull:,' define the following terms:

a Lincar functional

b Isomcrphisn

¢ Reflexive vector space

d Anihilator

0 Direct oun of two subspaces

by Linecar transfornation c

g) Matrix of a linear transfermatisn, © {14]

If a vector space V ig the dircct cunm of two subspacea
1 and Y 'show that tho dual epace of V is the direct sun
of the annihilator of i and the annihilator of e [12J

If S and T arc subspaccs of a finite dimensional vee-
tor apace 1, show that - ’

din (5+7) = afu (8)+ din (T) - dia (S()T) where

S+ T denotes the span of ST » f12]

Give an exanple of 3 sutspacco sl ,8,,,33 of a vector space
V such that ~

sl(—) (324‘53) f (sl(_) 52)* (slﬂ 53) . llol
Let A _be a lincer transformation on the real vector

apace RS let xl_=(1,2,3) Xo= 2,3,1) x3=(3,1,2).

Supposc the matrix of A with respect to the basis
{x0% ,:'.3} i3 given to be ’

-1 2 -4
7 3 9
3] -4 -2
Then find A(x) wiiere .
x = (1,1,1). {10]

Let P; denote the rcal vector space or polynomials (in
a real variable) of degrec at most e
Let (Ax)(t) = x(t+1) - x(t) for every teR, XEPxe

Then ghow that A is a lincar transformaticn on Pé.
If x(8) = -2, 5(t) = t, x5(t) =14 t> and x,(t)= ¢°,

(,tCR) then find the matrix of A with respect to
1 %) Xoy Xq, x4} N [12)

GO CH TC TS NEXT PAGE



7ea)

b)

c)

8.

o

-l

When 1o a linear transfor=ation on a vector spaco oald
to te invertidlo?.- - .
Constder tho linoar transformaticn A defined in Qo6

A invertitle? Give rcasona for your anawors:

Ie
If a lincar transformaticn T defincd on a vector cpacc
is suoh that D
I SISE S SR
then show that T {is dnvertibles Also find %, 13)

If A end B are lincar transformaticna cn a vector
space V puch that AB = Os Doco it nceceoarily follow
that BA = 0?7 If go, give a proof. If not, give a
[10)

counteroxamplo.
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l.a)

b)

2.
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3e

lotet Answer Group A and Group B in ocparate answerseripta,
- Marks allottod for cach juesticn are glven in
brackets [ Je

GRCUP A: _ Econemic Theery

Marinun Marka: SO Suggested time: 11§ hours
Angwer ony two questicnse

Explain tho sacrifice principle of tauation. State the
assumpticns you may make in formulating such a principlo.
Represent graphically the three different sacrifice
principlea.

Supposo tho utility of an income is given by the functicn

uy) = c -3

whore ¢ 1s a constant. Discuss whether the tax system

would bo progressive, proportion:il or regressive when there

13 cqual absolute gacrifice and when there is cqual vrepore .
tional sacrificc, 11748)=[25)

Diacugs the effcct of a balanced budset on national income
when taxation does not depend cn incoric end when taxation
is an increasing function of income, [25]

'The way the budget affccts the quantity of noney and
liquidity preference is of considerable influcnce in deter=-
pining the total cffeet of a given cocbiration of govern-
ment oxpenditure and revenue on national income's Discuss
tho statement criticallye.

GROUP B: Ipdian Esonemic Problens

Haxinum Marks: 50 Suggested time: 1% hours
Agwer any two questions.

Examine the various aspects of the prcblem of agricultural
finance in India indioating the nain findines of the Al
India Rural Crcdit Survey Coumittces [25]

Critically cxaminc the main features of the 'integrated
scheme of rural credit! as recormended by the A1l India
Rural Credit Survcy Committecs [25]

Discuss the muain prodlems of "agricultural marketing in
India and suggest remedial mcasurcs. [25]
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IHDIAN STATISTICAL INSTITUTS 53]
Regerrel and Training Senodol —_
B.State Part I 1468=69
PIRICDICAL  TXAMINATIONS
Statistics=2t Probability
1043469 Naxirua Harka:s 100 Tine: 3 hours

Feter The whole pancr carrics 131 markas Answer as
cuch ags you cane  Marks allotted fer cach
questicp.are glven in trackets [ s
Define 'convergence in Probubility'. [5)

Exanine wihether the following scauence of randonm variables
convergcs in rrobability or nct.

X, ¢ o . n2

Pr.: r_;l % n>1l {8]
{ Xy 0 Z 1} is a scquence ¢f random variables guch that

E)’h - u 28 N =) = end
Var (x) >0 az n=>w,
Show that {Xn’ n> 1} csnvergea in probability to w. | [20]

State and prove a version of tha weak Law of Large
Sunberas . (0]

Dpfine 'gencrating function of a scquence of real numters
2,5 n 2 0}' ond 'probability generaring function of a
nen-ncgative integer valued randanm variable X's i (4}

Let P denote the probability generating functicn of a
nen-negat.ve integer valued randon variable Xo Derive
the followving formal identitics -

(1) Ex = P'(1)

(11) var.(x) = P'2(1) + P1(1) - [pr(D) I (]
Define the convolution of two cequences of rcal numbers
{ar n 20 jandfby, n20 g 3]
Find the convolutiens of the followirg pairs of scquencess

1)t\k=l for cvery k 20

bk=1 for every k > 0
1) a = k for every k >0

bk =1 for cvery k>0
131) ao=n1=%, a. =0 for every k22

{bn’ n> 0} is any arbitrary scquence. {6]

Let {ck, k >0 ] ve the convelution of Ja, k > 0} and

bk’ k > 0} « Find the rclationahip betreen their’ genc-
rating functicns, [5]
If X and Y arc non-ncgative integer valued mutually inde-
pendent randon variables with gencrating functicns A(e)

and B(»*) respectively, chow that the gonerating function
of X+Y 1ig Ak') B(*)% [5]

GO Cif 70 TIHZ NBXT PAGE



Sen)

b)

Ge

7.&)

b)
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P

Find- the probability generating function of a negative
Pinomial ;robubility dietritution with paramctcrsa r

and pe : (5)

Xy +Xgseeey X are T independent randon variables cach

huving Geometric protability distritution with the oamo
paraacter p. Show that X+ Yo+ ese + X, has ncgative

Binonial distributions 0]

Let gq, be the probability that in n  tosses of an ides),

coin no run of threc ‘conseccutive hcada appcarse TFind the
generating function of {qn, nyo }. {10}

Define bivariate probatility gencrating function of a
pair of non-ncgative integer-valucd randon variables X
and Yo . . [2]
Derive the genereting functicns of margirals of X and Y

in terms of the bivariate goncrating functi_c.n’ of X and Y. [4)

Derive the generating functicn of X+ Y in terms of the
bivarinte gencrating function of X and Y. [4)

Derive a ncccagsary end sufficient conditicn for the inde-
pendence of X and Y in terms of generating)functionse (8]

The coefficicnts of the equation a:'.2 +tx+c=0 are
determincd by rolling a symmctric die three tinesse Find

the provability (1) the couaticn has real reots and

(11) the cquation has cqual roctse . . . i10]

Tho probability gencreting function P(e) of a non~
negative randsn variable is a rational functione ~Under

suitable conditiong to be gtated cleuarly and carefully
on P(*), derive asymptotic formulac for

P, = Pre {x =nl, {151



INDIAY STATIéTICAL INSTITUTE (m
Regcarch and Training School
BoState Part II: 1968-69

PERIODICAL EXAMIMNATIO:N:
Statistica=2
Dato: 173469 Maxirmn NMarks: 100 Time: 3 hours.
Note: Answer Groups A end B in gcparate answerscripts
Marks allotted for cach question arc given in
brackets [ Jo

GROUP A: Statictics Thecry

Maximun Marks: 50 Suggested time 1%; houre
Angwer as much as you cans

1e  XysXpseesy X1 bo m (n» 1) indcpendont sanploo

coming from a normal population with mcan u end veriance
- n
o2 LotwXemi I %
i=1 n % 2
Z (4= X)

a)  What is the distribution of 1—=-—az— ?

b)  What is the distribution of DX =Kl o .

. n o2
(X, =X)
. . /1= i
. . L

. . . o, ‘
s i An=l) (X = )
¢) ¥nat'is the distribution of Ll e 2 [3x5)=[15)

)  ly .2 .
R

2,a) writc down the joint density function of the random varia-
ble (X, Y) where (X,Y) follows a bivariate normal distribue
tion with ncan My and respectively and variance-

covariance. given by the following .
n
Var (X) = c'f, Var (Y) = o}, Cov (X,Y) = 5,09 .
b) Deduce the marginal distribution of Xe 3 |\‘
¢) Pind out the conditional distribution Y gilven X=1x. ~
[e¢12+12]=[.;?]
-3¢ Lot X4, Xyseeey Xy be k+l random variables. Let
T a ((0y4)) denote the varionce~covarisnce matrix of
(XD....,xn) [dij = Cov (Xiyxj) 1 = 0,00y ky J= oyo'-vk]'
a) Define the multiple corrclation coefficient of Xo on
Xp» Xpyeery Xpo Write dovm its expression in teros of
the elements o‘ij's of _Z.‘
b) Define the partial corrclation coefficient of Xy and
Xy after ecliminating the cffeots of Xnyoesy Xk.
Write dovn its cxpression in terms of the o‘ij‘g.
110+10]=[20)

GO Oif IO THE MEXT PAGE
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GROUP_P: S¢atictics FPractical -

Suggested time: 1-.]5 hours

taxioun ifarke: 50

Anawer o)1 questiong.
All questidna cerry cqual rarkes

Follewins 18 the frequency distributicn of the nusbcr of
red blocd ccrpuaclcs (rbc{ per ccll of a hemocytonctcra
Exazine whather the data ia conaistent with the hypothealas
that the mcan nuaber of (rbe) per cell is 1°?

'

Froquency Distributicn ¢f rbe

Huaber ¢f rhke. Munber of cells

143

156

€8
97t

S

1

Total ~ewey

AN QDO

Two independent estimates of area under cultivaticn in

Rural India (: etandorderrors) are 343151+ 7553 (000 acres):
and (?,SOA:OQ: 4934 (000 acrca)e Arc the two cstimatcs conais-
tent? .

The radii of 15 circular sockets (in ea) are given below.
Exanine whether the nean differs significontly from 2 cm.

Radil of 2403 1493 2,24 2,17 2,09
Sockets 1497 1485 1469 2403 218
714887 1,95 1,84 2,01 2417

The follewirg tatle gives the variance of staturc in cng.,

fer Muslins in the wndivided Sengal as obtained in the Bengel
Mtiropozctric Survey, 1945, Do you think that the variances
arc significantly diffcrent? If not, obtain a pcoled estirale
for the common variancc. . .

District Sample size Variance of stature
in sqe cno,)

"Lacca : ’ 337 3942262

Lyceneingh . 299 3803306

Practical Recordse
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PERIODICAL EXAMINATIONS
Statistics=2: Indox Nuabers and Time Scrics
Thoory and Practical

Datc: 2443469 Maxioun Marko: 100 Time: 3 hours

l,

2.8)

b)

Je

4

Note: Answer all questionse Marks allotted for each
question are glven in brackots | Je-

What are indox numbers? i .

Dofine sioplo agzrogative price indoxe Starting fron

this index obtain Laspeyrc's, Paasche's and Harshalle-
Edgeworth indicecs, oxplaining tho featurcs of tho weighta
uged in deriving theme . (3+12)=[15)

What arce the differcnt typoé of crrors that may creep in
tho constructicn of index nuabers? .
Explain how they can bo detocted and minimigods

Bxplain™ th® terns

(1) Chain index (i1) D-test. ' {10481=(15]
The following table givoe the data of production of swoot
potatoes in tho Ue,S, (1931=1952).

a) 'Plolt the obscrved productien against tho times

b) Fit a lincar trend to thio data and plot the expected
values on the same graph pepers
{10+201=[30]

Tablo 1
(1111140ns of bushels)

“Yoar Production “"“Ycar " Production

11931 G743 ’ 1942 .. 6545
1932 8646 1943 711
1933 7446 1944 6843
1934 7747 - 1945 61e3
1935 . 8lé2 1946 6048
1936 598 . 1947 4946
1937 6841 1948 4361
1938 6846 1949 4560
1939 6147 i 1550 49,8
1940 5147 1951 2848
1941 6245 1952 28,3

Following table gives the farcors prices and quantitics
produced of a nunber of grains in UeSe (31950 and 55).

a) Compute Laspeyre's, Paascho's, Marshall-Edgeworth's
prico indices, for 1955 takiing 1950 as bage yoars

b) Coapute tho woighted ariihmotic ncan and the woighted
goonotric nean of price relative, the woights being
the quantitics in the bazo ycar all expressed in
oillion pounds, '

GO O TO THZ NEXT PAGR



Tadle 2

: Convera-
Price pion
Quant.i vy ___fnctor
Craine Undt ~ " 1530 1935 Unit 1550 1955
‘m‘.cac nillion 1019 935 ‘tushcl 2,00 1498 1 bushel
tusholo = 60 lba,
Rye " 21 29 e 1432 1.06 1 bushel
. . = 50 1lba,
Rico nflldon 39 56 dag 5.09 4480 1 boz
bago - = 100 1ba.
Buck aillicn 4 2 bushol 1.11 1,17 1 bushel
whoat bushela a 50 1tc.
Corn v 2764 2084 v 1.53 134 v,
Oata " 1369 1503 " 0479 0460 1 bushel
= 32 1ba.
Barley " 304 401 ' 1.18. 0492 1 bushel
. = 43 1lbga.
Sorghuns e 234 243 1e 1.05. 0498 1 bughel
a 50 1lba,.

[25+15]=1401
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INDIAT SPATISMICA, TLSRILUTE =
Regeareh ond Troining School E)
SeStrte Part II: 1068-69
FERICDICAL EXAINATICHS

Genersd Scienncel: Physics Theory
313469 Hodroun Marks:s 50 Tine: 2 hours

Yote: Ansvier pl) queatiounse Varko allotted for ecach

questiorn arc given in tracketa .

Establish the equation conmoeting pressure, voluuc end

tenperature of a ges in ndiabntic transiorzations

A litro of air 76 cme of nercury and 56% 1s ndiabati-

cally corrresged to a prescurc of 120 coe of moncury.

Calculate the now volune and risc of tenoperaturc,
{104444)={10]

Leseribe darnotts cycles Teduce the efifcicney of a

garnot's engine working betucen two teaperaturess

State and prove Carnot's theerco.

A-carnot's enyine has an efficicncy 25 gcr cent  vhen -

its high-temperature reservoir is at 1279%. By how nany

degrees centigrade nuat the temneraturce of the rixﬂ-c be

lovered to inércase tho efiiciency to 30 per cent
|,f.+4.s(4+4l {18]

Develop en equation connecting the imstantancous value

of the current with the irposcd sinusoidal esnefs in

an L-C-R circuite Intcrpret the cquations +What is

resonance? Calculete the rescrnance frequencys | .
16444242 ])=(14]



INTIA STATIGTIC.L INSTITUTE 3
Pegcercl: and Training School E]
BeStats Part IT: 1968-59

PZRTODICAL EXAIINATIQNS
General Scicnee=3: Blology: Zoology Theory
Date: 74469 Hexioun Marks: Z0 Tize: 2 hours

Uste:  Answer 1) questionas Ilorks allotted for

P .

each qucscien arc ziven in brackets (1.

1. State tho dentrl cs well es the skelesal ehnracterg of the
clags Mamaliae 16+14J=[20)
ETTHER

24 State the general cheracteristies of birds. {15]
OR

Give examples of any fivr:. of the following:-

a) M egg-leying nammal

b) An aquatic manmel

¢) Volant adaptaticn in Reptile

d) Arborcal adaptation in Anphibia
e) Curgorinl adaptatisn in mumid

f) Indisn sclrmander, [5 x 3)=[15]
Se Wiritoe short notex oni=
a) Dinoanurs; (b) Mcoteny ond

(c) Gastrule. i3 x51={15]



IiDIAY STATISTICAL INSTITUTE (s3]
Research eni Training School ==
3eState Port II: 1968=69

ATIUAL EXANINATICHS
Mathenatics~2: Calculus

Datet 1945469 Maxioun Harke: 100 Time: 3 hours

Note: Answor grouds A and B in scparate answerasriptas
Marks allotted for each qucation arc given in

trackets [ Jo

Group A,

Maxinoun, Marko: 48

Answer question 4 and any two from the rest of this group.

1. Integrate
. X =1
a) f_,,_."__ dx
(x° +2x + ‘:';—)-Z
b) -'——-'F dx
- X
c) == {6+6+21=[16]
1l +x
2. Integrate o
a) S 512 T4 cos x 0%
% .
dx
v) {5 + 2 cos x
n/2 ,
c) /(% cos® @ + 2 oin® 0)a0
)
6+6+4]=[16]
3a Evaluate the intcgral C 3=l
«Q
dx
a) S (11]
o (xa) T
2
») S =X ax (s]
o Y1+ x°
40 Conpute the area bounded by the X- axis and an arc of tic

the cycloid,
=a(t -sin t), y=all -cos t) [848]=[16]

GO O T0 THEZ NEXT PAGE
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Group B

Naxdmun Marks: 52

Aswer qucstion 3 and any two from tho reat of this group.

Conputc the length of the hypocycloid (astroid)

X = &cou3

3

t, y = a.sin” ¢

and find tho volume gencrated by the revolution of this

curve about the

x = axige

Find tho Jacobian of the transformation

Evaluate

X =T coa @ ain ?

Yy =T sin @ oin CP

Z

T cos ‘?

/’2_

Va©=x —y2 ay Jax

{9 +9] ={18]

(8]

fe]

Find the fourier cx-p'm..ion Zor the following periodic
function f£(x) w:.th period 2x,

£(x) = o

-nd<x<n

and hence or otherwise deduce that

z ~
n=l n

X
=76

Test for the convergence of

a)

b)

¢)

(=]

£y

ax
{ (1 + 0%
J-m ) dx
1

i

f]- :1:1/4 log x dx.

(1e]

[6+6+41=[16]
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AEIUAL  EXNANINATICNHS
Hathematica=2: UMatrix Algedra

Pate:il045469 Maximun farks: 100 Tine: 3 hours

1.

24

3sa)
b)
c)

44a)
b)

c)

iote:  Anower groups A and B in scparate anewereeripta,.

Harks allotted for cach queation arc given in
trackets [ Jo

Lreupy A

Angwer ag many questions or parts of questions as you cane
Tho naximua nunber of marks yecu cen get fron thig group is
L]

Carcfully explain the meaning of cach of the following
otatcncntol - .
‘a) V 18 a reflexive vector spacce

b) Tho pair of cubspaccs (M,N) rcduccs a linecar
tronsfornation Ae

¢) P 1s a projection of VY,

d) A* 1s tho aljoint of A,

c) ((eﬁ))n xpn 19 the matrix of T with reapect to
the basco {xl,xep....xn} and {&leEvlo-»Ym} .

£) The nullity of A ig 1.

g) V 1ip an inner product spacce

h) {xl.xe....,xi} 19 a completo orthonormal sct

in V. =
" (8 xef 1-(=c]

EITHTR

a) show that every finite dimensional vector space is
reflexivo

CcR

) Show that any two bases for a finite dimensional vector
space havo the same nuaber of clemcntse . (12]

State and prove Ecssel's incquality.

Henee, or otherwisc, derive the Cauchy=-Schwarz's inequalitye.
it {xl,xz...., x,} 1o a complote orthorornal sot in an
inner product spacc V, then show that fecr any x,ye V,

n
KX, ¥yde 1z: <Xy O x5y [643+6])=[15]
=1 .

Give en oxanple of two linear transformations A,B on a
veeter gpace V into V gsuch that A £ 0, B # O buy AB = O,

Givo on cxample of two lincar transfornations S and T on
a vector opace W into W such that ST £ TSe
Let Vl, Vo V3 be vector spaces over the same ficld and
let B: Vy => Vo, At V, => Vg Ve lincar trangfornationse
Let X = {xoXpreeas} o ¥ = {y)a¥psesesy} ond

Z= {Zl'zc""'zk be bascs for Vy,Vp and Vg
respectivelys Suppose (A3 Y, Z]=((“1j))k % n nd
(B: x,Y] =((T13)?n sne . Then ohnw that [AB; x'zJ=((cij)KKn

GO ON TO THE NEXT PAGE
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a)

2...

3e

40

Y- .
n
where ey = rfl“i“ brj' 1 21,2000y ky 3 =21,2,00.,n,
Let A and B bo liroar transforoationa on a voetdr ‘spaco V

into V. Supposo A+B and /sB pre¢ invortidle. Then phow °
that thero oxiet linonr transformations X cnd Y on V into

Y such that
AX+IY =0 end BX + AY = 0, {4 x5])=(201
S G-x:ou.n R‘
Anewcr ao Rany questions or parts of questions as you cane
Tho maximum nunber of marky you can get from this group is
.

Lot V denote the real veotor ppaco 33.
a) If A = {(xl;xz,xs)e:v: X+, = 2} then {ind opan of A

b) Lot 8 = {(il.xz,xs)e;lz 2% = "2‘7 and. .

Ta {(ﬁ!ﬁ'xs)cv‘ 2%+ X3+ 3 = 0}.
Show that S+ T =V,
Fnd dia (8SN71). ) [4.,3*,3],:3-0]

Stato whothcr the following statenonts are true or faloo.
If a statoment 1s truo, preve it; 4f 1t 1o falso, give a
counterexanples - o

a) Every 5-dimgnsional vector speco over tho field 2 has
exactly 32 clcmentoe '

b) Let V be a finite diucnsionéi'vccfor 8paco over a
field Fo Then 1t 18 possitle that a lincar translor-
nation on V into V is onec-to=-onc but is not invertibdlo.

¢) If a linoar transformaticn P on a voctor space V inta
V 1g idenpotent, then P 1is a projcction of Ve

d) Tho union of any two subspaccs of a veetor opaco V ig
a subspace of V,

o) If Vl'.Va and V3 aro vector spaces ovor the sero ficld
and B:" Vy=> Voy A Vp=> V5 oro linear transfornations, .
then (AB)* = B*As, : [xs)l30]

Consider t.hc" veotor apace R2 vith usual inner product.

Lot 8 = {(x,y)enz: THy = o}. R

a) Find tho crtriogonul complenent of S.

b) If u = (3,7). find tho compoient of u-along Se

¢) Find the minioun distance of u Lrsm S, )

State (without prcofs) cny theoremo you may usce [3+3+8]=012]

Let V and W be finito dimencional vector spaces over the
sazo £1qld and 1ct T be a lincer trancformation on V into

w.
a) Show that 1) rank of T cquals rank of T*:
11) rank of T + nullity of T = din (V).

b) Indicate.briefly how tho 'above.rccults can bo usged to
prove that the row rank and colurn rank of a matrix .
arc samce ° CEREEER (10451=[15]

e
.
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ATWUAL  EXNUAINATIONS
Econorico=C: Economic Theory

F
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rate: 2165469 Maximun Marks: 100 Timc: 3 hours

108)

b)

2ea)

b)

3

4-3)

b)

1.

totce: ’ Anower groups A and 3 in scparatc cncwerascriptss
Marko alloticd for cach question are piven in
brackets [ Jo ’

Groun A

Naximun Markos: S50
Angwer any two questionce

Discuss carcfully tho e¢ffecta of collectivo bargaining on
wages and employncntse ‘

Explain how factor pricca arc dctermined under different
narket conditicns for factors and productss 25]

Prove that in a simplc nonopoly the inmposition of a oales
tax will inducc tho monopolict to rcduce his output and
raisc the price tut that of a lusp sun tax will not affecct
his output and pricce . .

A monopolist in a markct with a demand function p = 48=q
can also sell hisg product in a competitive nmarket wvhero
the prevailing price 1s Rge 20 per units The total cost
of production 1o R54065. Qs

(Q = totad nwaber of units produced

q = nudber of units demanded in the monopoly
narkct at the price of Roe p per unit)e

Show that thc moncpolist will rcap greater profits by scle-
ling in both tyncs of markets than by sclling in the mono=
poly market aloncs [25]
Bricfly discuss how differcent cquilibriun pricc-gquantity
continations arc possible, depending on the modes of
behaviour of the two partica under bilateral monopoly.  [23]

If a firm has a honogencous production function of degree
ono, chow that its output is indeternminate under perfect
compctitiona.

Show that under discrinminating monopoly price will bo lowcr
in the market with a greater clasticity of demands (25)

Groun 3
Maxioum Marka: 50
Answer any threc queationse
Two pmarks arc reserved for neatness.

'We havo to consider whether a change in the quantity of
moncy leads to a chango in effcctive demande Next we

have to conoider whether a change in effective demand

brings about a change in priccs'e Exaninc the Quantity
Theory in the light of this statcment, (18]

GO Oi! TO TIE MEXT PAGE



24a)

)

4.

b)

a)

b)

5.

Discuss tho offcct of an incroase in rosource-using
government oxponditurc on thec national incomo in a .
closod oconomy whero taxecs ere a rieing function of U‘ue]
naticnal incomoe ' N

In a closed cconomy, the comnunity's planncd consunption
oxpcenditure is four=-fifths of i1ts privato diofosablo
income and the government's not tax recoipts 1.04y texcs
loss transfor payments) aro onc=fourth of the nationel
income at market priccse Initially the resourcc-using
oxgcndituroa of the government aro Just balanced its
net tax rccciptse Show that if tho government doublos
national income by increasing its oxpenditures whilo
private investoent renains unchanged, the total defieits
incurred by it will bo Rpel500 crorcs if the initial level
of national income was Roe10000 crores. (18]

In a two-country modol, discuss the cffeccts of .
1) a change 4in putonomous cxporta, and

11) a change in autonomous investom ts, (both of
country I) on tho national incomc and balance of .
paynents of the two countrios, ' Qel

Explain the differcent cacrifice principles of taxation,
giving graphical illustrations

Suppose tho utility of an income y is glven by the
function ' ' ’ )

u (y) = log, ¥e.'

Discuss whether the ta;x syoten would bo progregsive,
proportional or regrosoive when thero is cqual absoluto
sacrifice and when there is cqual proportional sacrifice.

(16)

Bricfly discuss thc offecct of a balanced budget on
national incomnos ’.[15]



TUZIAN STATISTIC,Y TLUSTITUTS (78]
Regearch and Training School -
EeStote Part II: 1963=69
ATNYAL  EXAINATIONS

Eaoromles=2: Indian Economic Problems
Datcs 2265469 Maxicum Marks: 100 Time: 3 hours

Natas Angwer Groups A and 3 in geparate answerscriptos
Marks allottcd for cach qucation arc .given in
brackets
Angwer five queaddeng tatinz at lenst two questicns
Trom cach jiroupe

Group A
1. Analyse the progrcss of land r&forns in India in the light
of the recent review of the 'Land Reforms Implementation .
Conmittco's . [en
2e - 'Advantages of co=operative farming avige nainly from ite

large 6izo, Joint managenment and individual proprictorship'’,-
Critically examine the etatenmcnts

Do you agreeo vith v{{‘e\v that the expansion of co=opecrative
faroing in India would create more uncmployment? Give

rcasong for your answers . (20]
Je Explain the problcmas of agricultural finance in India and
in this context exazino the reocormendations of the *All
India Rural Credit Survey Committec's [20]
4. Write notes on the following:
a; Concentration of landeovnership; and
b) Problenms of agricultural latouregers. [20]
Groun B
1. Elucidato the main fcaturcs of the Industrial Policy
Regolution of 1956 indicating the background of the
resolutione [20]
2. Indicate the main objectives of the cxpansion of Public

Soctor in Indiae

Explain how public scctor can act as an instrument in
, achicving the objective of rcduction of incqualities in
incomo and wealth, [20]

e Argue tho case for a scparatc Industrial Developmont
Bank for India in thc present times in addition to the
oxisting specialized agoncics for industrial finances

Do you think that therc is an overlapping of functions
between the newly formed Bank ond the other gpecialised
finaneinl agencica? (co0]

4e Stato the nature and nmagnitude of the Forelgn Assistance

.in India during the period of Planninge Also indicate
the policy of the Government regarding this assistances  (20]



TuDIAMI STATISTICAL INSTIZUTS (73)
Rescerch and Trairdrg School —
3eState Part IT: 106669

LNUAL  DXAUILARIONS
Genernl Science=2: Phyecica Theory

Date: 2345469 Meximun Marks: 100 Time: 3 hiours

1.

Je

4.

dMotet Anawer groups A and B in geparato answorseripts,
l'erks allotted for ecach queostion are given in
brackets [ Je

Groun _5.
Hoximut. M ~ko* /)
Angwver any two questionse

Define tho termse: monment of inertia mnd radius of gyraticn,
What ig the physical significance of moment of inertia?
Derive an oxprosalon fer ‘the monent of inertia of a eir-
cular dise abecut a dicmeter, (444+3491=(20]

Deduce the differential equation for tihe sizplo harmonic
poticn of a particles Solve the equation and show that
the motion ig isoelronous, [345+44]=[12]

Tho apacc=time ecquation for a SeH.M, is given by
x = a oln (wt+ €)e Show that the velocity v and the
acccleration £ gatisfy the relation:

~ 0 e S
N L . [8]
Obtain an expression for the time period of a compoud pen=

dulum and ghow that the centrcs of oscillation and suspen=-
sion are interchangcavles - [6+4])=[1C]

. b
In a Kater's pendulum the timo perfods about the two Jmife
cdges arc t aad t+€, where € in smalls, If the knife:
odges are distant [ and ' frcm the centre of gravity

ghow that
{ + ('l‘ = B_E.t s + -—’(' } 10]
41‘ R tt l( Wl c L] [

)
Deseribe with relevant thecry how a cantilover may be used
to doternmine Young's modulus of the material of a bar.
[12 +81=(20]

Groun 3
Haxinun ilarks: 60
swer any threc questicnss
State Kirchhof ““s laws of distribution of current in a nlct-
work of conductors. Apply it to dcduco the current in the

galvaneneter in an untalanced wheatstonc's bridge and .
hence deduce the null-ccrnditiors (6+7)=[15]

12 wires cach of resintance r erc joincd to form a

skelcton cute and a current enters at cne corner and lecaves
it at the diegonzlly opposite cornere. Find the cquivalent
regsistance. (]

GO 0N TO TAT VEXT PAGE
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e

[

Be

b)

Find an cxprcosion for the AvVErazo power in A.Ce circultg.
What 1o ncant ty'pcwer factor? (7+3)=[10)

Derive an oxpreasion for the instantancous current during
growth in an L-R circuit having a atcaly cemefe Eo Uhat

“1s meont bty the timo constant of the circuit? [7+3]1=[10]

Degeribo tho Porous-plug oxperiments Explain why there is

cooling for sone gascs and heating for some otherse Cal-

culato the temperaturc of inversion for a Vander wonl gage
(347+5)=[13}

A nass m of water at '1‘1 1s 1aobarically and adiabati-
cally mixod with en cqual oass of water at '22'. Show
that the entropy chenge of, the universe is

(1, + 2,)/2

2ne_ An
p /1 5

[6+1g=[7]

whore ey 1s spceific heat of water at eonstant pressure
and provo that this is positivc,

fhat are the conditions of interferenco of light?

Describe,with a ncat dlogram, the production of Nowton's
rings. How could you determine the unlmowvm wavelength .
of light by thip method? [3+34747]a(20]

Deseribe, with a neat diagran, the construction and the
principle of action of o Michelson's intcrferometere
What arc i1ts usca? {5+646431=[20]
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INDIAT STATISTICAL IMSTITUTE @]
Roocarch and Treining School
BeState Part IIf 1968-G9
AMUAL  EXAMINATIONS
General Scicnce=2: Physics Practical
Naxipun Marks: 100 Tino: 3 hours

Note: Answer all questicnge Marks allotted for each
question aro given in brackets [ Jo

Perforn the cxperiment as indicated in Card A.
Laboratory Notc Book.
Class work.

Oral,

Distribution of Marks of Q.1

Theory (working fornula) 6
Accuracy 6
Hethod 40
Oalculation 8

{c0]

{10]

f20]

{10]



Date:

1.

2.3)

®)

305)

v)

o)

4ea)

LDIKT STATISTICAL INSTITUTE few
Regearch and Training School . l--7-—1‘3-]
BeState Fart II: 1968=G9

ALIUAL  EXKITIATIONS
Statistico=2: Probabllity

2845469 Haxioun Harks: 100 Tine: 3 hours

Notet Answer groups A and B in scparate answerscriptsae.
liarks allotted for each question arc given in
racketa .

QGroun A
Maxinun Hlarks: SO
Angwer any thrce questions. Two parks are allotted for
clarity in the answerses

Poter and Paul, with an initial capital of Rae20 and ReoelO
rcgpectively, decided to pley a serics of gancs under the
followling rulcse

1) The playcr who loscs a ganc should pay Rupce onc to
the winner.

11) The play should be continued until one plqycr is
ruincd coopletelys

Suppose the probabilitics of Poter's winning and losing
a gaoe to Poul arc 1/3 and 2/3 respectivelys Find the

probability of Pcter's ultirate ruin, (6]
Let N, xo.xl,xg.... be a scquencoe of independent non-
negative integer~valucd random variables such that

1) X,%, X5 <o aore identicolly distributed,

11) Pl¥%, =01 = 1.
De{inc S. = Xo + X1+ e + Xﬂ
Find the probabllity distribution of S its mean and
variances [6+2+3)=[11]

Give an example of a situation Iittinp into the francvork
of the problea-stated in 2(a). . v

converges in probability to a constant

[s]

When do you say a cequence of randon Vt-.ri"\)blcs {xn s N2 1}[ ]

Exaaine whether the following scquenco of randon variables
converges in probability or note -

2
H 0 n -
Xn B B n>l
1 1
Pra l—ﬁ T

{xi n 21} anafyy n2n

randon variablcs such that
Plin . X, = ¢ and
Plin Yn = de

—

arc two acquencea of

Show that Plim (X, =~ Y,) = c=d

Lot X, and xf,_ bo two independent random variablea cach

having geometric probadility distribution vith the same
parancter pe Find the conditional digtritution of Xy

given Xl + x: = N,

(6]

(7]

(6]



~
-0

44b) Let X1 Korees Xy be nutually {ndcpc:ndant random variablca

1.

24

34n)

o

c)

a)

c)
4;5)

each having the unifora distribution P[X=K] = -Ilf for '

K =1,2,000, Is Lot U =nax ({,Xpre0e,X,) ond

V, = oin (X)e0.%))s Find the individual digtridutions of

Up and Ve -+ [5+45)<[20)

Groun 3
Meximun tarks:s 50
Answor sny three questionss Two marks arc allottod for
ncatness in tho ensweraoe

We sclect:one of the integers 1,2,3,4,5 at randome Aftor
dipcarding all intégers strictly lcas than the sclected
integer, wo draw onc of the remaining integers at randor.
Let X and Y dcnote the nuaters obtained on the first
and pceond draws respectivelys . .

a) Congtruct the joint protebility table of X and Y

b) Deteroine the individual probability distributiéns
of X and Y. .

c) Exanine the independence of the two randon variables
X ond Yo .

d) Detcrmine the conditional probability distribution
of Y glven X = 3o '

0) Find P(X+Y > 7) and P(Y-X > 0) [8+2+14342]=[1¢)
Applying probabilistic methods, show that ony real-valucd
continuous function defined on [0,1) can bec approximated

by polynomials uniformly to any dcoired degree of .
approxinationa : [16]

Define . -
1) an algebra of subscts.of a sct ()X

11) a o-algebra of subscts of a sct ()
i11) a probability mcasure on a o-algebtrae
Lot ()= {1.2,3,...
L‘ot€'={{1} v {2} (3} sees
Find the smallost algebra containing 8 . .
Let A, € Q; € Qyc.e be an increasing scquen-
¢@ of algebras on a sct ().
Show that (;)10n 15 an algebrae
n

Show that chry probability measure is countably sub-
additive.

Statc and prove Borcl-Cantclli Lennas [343+3+3+4)=(15)
Define ! Co oo R
1) gencrating function of a pcquence of real nunbers
] . [,]
fainse) |

- GO Ol TO THE XEXT PAGE



4en)

b)

11) convoluticn of two scquencca of real nulbters
(=]

{%;ﬁ;o} md{%;nzo}
drnote

111) In a pequenee of 3ernculli triale, let U
the probatility that the first corbinaticl ST oceurs
at triale nuebcr n=1 end n.  Find the renerating

functicn, ncen and variance or{Un; n>d, -
- [541+2)=(%]

Applying convoluticn tecktniques, phow that if ¥ mma y
arc indcpendent Folresen variates with paraeasters

and X, respectively, then X + Y has Poisaon distritu-
(:J

ticn with paranoter xl + Aae



Dates 2

1.

24a)

b)

3e

4.A

5¢

1.a)

T:DIAT STATISTICAL INSTITUTE [E']
Reacareh and Training Scheool
BeState Part II: 1963-G9
. JTWUAL - EXACILATIONS
Statintics=23 Statistica Theory and
Iractical
705469 Maxinua Marke: 100 Tizc: 3 hours

lote: Answer groups A and B in geparate answerscriptas
Marka allottcd for cach question aro given in
brackets [ Je

Group At
1axinua Narks: 50
Anawer qucsticn 4 pnd two other from questions 1 to
3 in- this group.
I1f the joint distribution of (X,Y) is bivariatc normal
dcrivo the following:
(a) tho marginal distribution of X .
(b) E(Y|X = x). (5+5)=(10]
Define the multiple corrclation cocfficicnt between X
and xl,Xon.., xk.
Define the partiel corrclation cocfficient of X5 and X,
clininating tho offccts of XjsXpseesy and X ye  [545]=[020]
Let X, ¥ be independent Polssen randon variables with
parancters X and u reaprctively.
(a) Derive the distridtuticn of XY
(b) Derive the conditional distribution of X glven X+Y=t.
[5+5)=[10]
The following table glves the data for 450 studentio on their

intelligence quotient (I), hours of study per weck (S) and
Durks obtained in sczhool (if)s

Veriable  Tican Stendurd Corrclation
deviatien cocfficients

I 100.6 15.8 IM: 0460

S 2440 60 SAHS 0432

M 18,5- 112 IS: = 0635
a) Obtain a suitable fornula for predicting M based on

I and S,
b) Computo the nultiple corrclation cocfficient of N

with § and T, {12+8]=[20)
Viva Voce. Ll (o]

Groun R
Maxinun Marks: 50

Anower Qu4 and two other from questicna 1 to 3 in this
« groups .

Derive an omrcsrion for the partial correlation coofficient
T12,3 0f X and X, elininating X5 in termg of the total

correlation cocfi‘icicnts Tyo9 r23 and Taq (rij = corr‘cln-
tion coofficient of X, and xj).

GO 07 T0 THE NEXT PAGE
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3

4ea)

b)

~
-l

1f Typ = Tpy =Ty = 9 ohow that.:

e (190429 (5+5)={10
1-Ryes= ¥ . - )
Lot xl,xz..... X, be indepcndent randon pamples fron a
normal distridbution with mcan n and variance o' e, )
1) Statc the distribtution of the following randen variablea:

n
a) == I
1 n i=lx1

¥ T, = ;12 151()(1' 0?
(= 2 Y 4 -0
c) TS = 'il——n“) ‘. (——Xﬁ o”) 0 2
I (X = n)”
i=

11) ¥rite down the joint density of the pair (Ty,Tp)
T, ,T, are defined tn (1)7. 1ta%x2441=(10]

Let X and Y be independent random veriables having the
denatity f\n{ctions fn(x and fn(x) respectively where

£, (x) =~2E— &L omPx 1f x>0
(1) B
=0 .- if x¢0
i=n,n
p>0, n>0, n>d>O0,
Derive the distribution of X+ Y. 0]

A producer of clectric bulbs in his desirc for putting

only good bulbs for sale, rcjects all bulbs for which a
certain quality choracteristic X is lcss than a certain
constant Ce It is Jnowm that X and the lifec of the

bulb in hours Y arec jointly normally distributed with
the fellowing parancters

X Y _
noan 80 1100
standard deviation .10 ' 100
corrolation cocfficient - 0.60

Compute the proportion P and tho average 1life L of bulbs
put for asale for O = 75. - [5+5]=(10]

The followdng table gives the additional hours of sleep
gained by 10 paticnts in an cxperincent to test the effi-
cicney of a certain soporofic druge Do tho data give
evidence that the drug produces additional slecpe

Additionnl hours of slceo gained

paticnt 1 2 3 4 5 6 7 8 9 10

houra of slcep , oo

gaincd 047 =Llel =002 142 041 344 347 048 18 240 (0]
' 10

S

Practical Records . . [10]



INDIAN STARISTICAL INSTITUTE 779
Rescarch and Training Schoel E-
BeState Purt II: 1068=G9
AVIUAL  EXAIINATIONS

Statistics-l: Index Nuateros and Tinme Serice
Date: 2845469 Haxinua llarka: 100 Time: 3 hourn

Yote: Angwer groupa A and B in scprrate answerscriptas
arks allotted Zor cach question are given in
- trackets.[ Jo
Groun A
Uaxipun Marks: 850

inswor al) qicaticnase

1. What 1is tize aeries? Yhiat are 4ta differcnt cemponerto?
Explain the ncthod of leaat squerca for fotting a lircar
trend to-a time acricy data.

Why is this mcthod called thio nethod of least scuares?
[2444643])-1 -5]

2a For the tinme cerios data siven below caleulate the

indices of scasonal variation by the nothod of moving
averagese (23]

Pricc of gold in Sonbay Bullit)m tarket (4in Rupces per
. tola

1353 1953 1955 1656 1557 TEH8 e

a7 83 20 96 106 110 Jan.
90 87 93 28 108 113 Feb,
87 89 93 104 106 112 ifcreh
87 93 96 104 106 113 Avril
87 91 94 104 108 112 Nay
91 85 94 103 106 109 Jun2
88 85 94 101 107 106 July
88 88 95 104 108 107 Augast
87 87 95 103 108 108 Scpte
2 87 95 104 107 109 Oct,
83 83 96 105 109 113 Yove
82 88 94 104 108 114 Doc,
3o’ - Viva Voce {101
Group 3

faximn Harks: 50
Angwer g1l qucations.

1. Write short notecs on
1) Use of orthogonal polynorials in time scrica analysise
11) Mcthod of 1link relatives for computing scasonal

indices.
111) Sclcction of basc year in the construction of index_
nusabera [5+4545]="1% "
26 For the following tine series data find the trend conmponant

by fitting polynoaisl of eppropriate degrec using ovthorc-
nal polynominlsae & ¢

Hatisnsy Tneame in U S,



INDIAN STATISTICAL IMSTITUTE :;‘.‘I]
Regearch and Training School
BeState Part II: 1968-69 .

ANUAL  BXAMINATIONS
General Seioneo=3: Blology Thoory

Datet 2945.69 i Kaxinuz Harks: 10C Time: 3 hours

1.
2.

3e

4.

1.

24

3e

4.

Notc: Answer groups 4 ond B in geparate angweracripts.
.Marks allotted for oach quontio'\ aro given in
bracketa [ Je

Groun A
 Maximun Markas: 50
Answer queation 1 and gny two other questionase

Explain the acativation of corolla in Ualvacoac. (10

Writec a eystcmtic account of the fanmily
Graninose mcntioning tho names of cight plants bclongi.n
to thoe fonilye ﬁ [20]

Comparo the morphology of Papilionaccac and caoaalginin oae
with 1llustrationa and oxamplcse (10410 )=y 20]
¥rite short notca on any four:

As Syngenocious stanens,

Bs Cyathiun infloresccne,

C. Economically inportant plants of Solanacoao,

D. Stanmcns in Scitanineao, .

E. Infloresconce of Palmao. 6 x4)={20)

Group B
Haxinun Harks: 50
Angwer quoution 1 and any two from tho reots

write on account on the prineipal ecological factors whic‘n

“influence & vegotation. [z0]

What 18 moant by physlclogieally dry noil? Write a brief
account on the worphological and anatomical charactcristics

of hydrophytes and halophytes. . [5410)a(15]
vrite a critical account of the different theorics on .
ascent of pap in planto. {151

Write short notoo on gny three:

Aes Tropic movement in plants,

Bes Drought,

Ce Osmosin, .

D. Root pressurc . - (3 x5)=(15])



INDIAN STATISTICAL INSTITUTE " 175)
Reacarch and Training School —
DeState Part II: 1938=69

AMNUAL EXANINATIONS
Genoral Scionce-3: Biology Practical,

Dates 305469 Maxdinun tarke: 100 Timot 3 hours

1.

2

3e

4.

Se

Ge

Note: Thz nunbder of nmarks nJll ttcd to cach question
13 given in .brackets 3
Answer gl questionse

Give a botanical dooeription of opecinen A, with deotailed
labelled sketchese Aonign thc plant to ita tnnily zivh\s ‘
valid rcasonse [1545)a(20]

Cut a thin trangveroc soction of spccimen B md loavo \
the mounted spccinen for cxaminations

Draw a labelled plzetch of the different tiscucs and cons |
ment on tho ccological adaptationa of the plante(5+10+5)={20]

Comnent on spocimens/ cxperiments C = Go {5 xa]=(20)

Identify gpocins  H - L. {5 x2)=[10)

Viva Voce - [10]
. \

Practical records . - [20)



INDIAY STATISTICAL INSTITUTS [6_—\)]
Repeerch and Tredning School
BeState Fart II: 1963«G9

LAPIUAL  EXATUATIONS
General Science-l: Chealstry Practical
Datet: 31e5469 Waxinun Marks: 100 Tine: 3 ho wa

Notc: Answer all questionse Illarks allotted for cach

question are given in brackets .
1. Doterzire the Pertiticn co-efficient of Iodine betveen
water and orgaric laycrs [s0]
24 Find out the Iodine value of an oile [25]

3 Viva Voce {15])

N Latoratory N-to Book {201



INDIAN STATISTICAL IUSTITURE
Rogearch and Training School
BeStnte Part III: 1968-69
QUESTION, PAPERS ~ COITEINTS
Sl. Exar{-~
Yo. D8%  natien o, Subjoct

PERIODICAL EXAIVATIONS

1 1Ge 9468 81 Statistico-3: Probability

2 234:0468 82 General Scicnco-4: Biochenistry Theory
3 14410468 83 Hathenatice-3: Analysis

4 21410,68 84 Statigtico-3: Data Procepsing

5 28410468 85 Genoral Scicnce~5: Soclology

6. 44l11.68 86 Econonico~3

7 11,11.68 a7 Statigtico=3: Statintico Thecorr and Practical

MID-YEAR EXAMIFATIONS .

8 18.12,68  8SA Mathematics: Analysis

9 © 88B Nathomaticn: Analysis Home Assignnent

10. 20412468 89 Econonics=3 . .

11. 21.12.68 90 Goneral Scicnco=4: Diology: Botany Theorye

12 23412468 9 Genoral Science=-4: Biochemistry Theory

13 -24412.68 92  Gemoral Sciencc~i: Biochemistry Practicel
93
94

14 26412,68 _Stntisticu-s. Probability

15 28412468 Statistice-3: Statistics Theory cnd Practical
16 30612468 95 General Scicnce-5: Statistical lechanics
PERIODICAL EXAMINATIONS

17 244 2469 96A Mathematico-3: Analysis

18 244 2469 963 Uathcnatico-3: Analysios Home Assignment

19 3, 369 97  Economles-3 ’

20 104 3469 . 68 Statistico=-3: Probability )

21 174 3469 9 Statistics-3: Statiastico Thecory and Practical

22 244 3469 100 Goneral Science=5: Pgychology Theory and
Practical ,

23 31, 3469 101 General Science=5: Enginecering
ANMUAL _EXAMINATIONS .

24 194 5469 102 Mathomatics-3: Analysis

25 204 5469 103 Economics-3

26 21, 5.69 104 Econonics-3

27 234 5,69 105 Statistics-3: Probability

28 244 5469 106 Genoral Scicrnee=5: Engincering

29 26e 5469 107 Statistice-3: Statlstics Theory

30 274 5669 108 Statintico-3: Statistico Practical.
31 29, 5,69 109 Genoral Scicnce=4: Biology

32 3le 5469 110 General Scilence=5: Poychology Thcory and
Pract ioe\l




I.DINT STATISTICAL INSTITUTZ ..
Research nnd Training School 31
3e8tAte Part JII: 1968=69

PZRIODICAL EXAITINATIONS

Statistics=-3t Frobability

Latci1649468 Haxinum liarks: 100 Timc:3 hours

l.a)

b)

c)

a)

20&)

b)

c)v

3e

4ea)

b)

Kot.: The whole papor carrics cbout 110 marks.
Jngwer ag nuch as you cane
The rarka a2llotted to cach gqucation is
givon in breckets .

Define 1im sup A ond Mn inf “\n for a ocquence (A%
of subscts of a .sct _(_ )_ imen 1g S &“ satd to have a

lirit? (343431a[9)
If ‘:Anz i1s a disjoint "ccquence, show that ‘5 %3- con=
verges to . {5]
< < Y
If < is increasing, show that 1! converges to
£ An} ¢ 49§ €
(s}

m (01 -—] 1f n i3 odd
Ir

—. if n 4is even
-verify that X3, convergcs but 1s-not monotonc. [6+2)=[8]

% subscts ')

A class_ O of subscts of a sct ) 1s called a ring if

AB e = A0 B, A4 DgR. Show that D 10 aring if

and only if A,BeR => A()B, 4 - ¢S {s)

Show that 1f f\ is a colloction of rings, (_M. is a

ring. Hence dcfir.c the ring genoerated by ony clasn ':
cf oubscts of () and chow that 1t 15 the cmallest ring
containing £, [5+3+46)=[14]

Show that for a ring Q the following arc equivalent:
(1) /& is a o-rinz; (11 i3 a monotcne claase 5]

State whether wach of the following clasases-is a

il; 3 eriring (2) ring (3) ficld (4) o-rin (-5)c-ficld
6) Donotono claas (7) heriditary clasa E_L
unceuntable sct). ¥,

[42 % ®)=[21]
a) all finite sets ~ e

b) # Ay (L =4, () where A is 2 fixed subset of [ )

¢) oll countable scts and their conplements

d) all singlc point gets.

e) () = the real linc, all bounded intervals (open,
closcd, scni=closcd).

£f) all subscts of A where A is.a fixed subsot of ! 2

Dcfine a neasure on o ring .‘Q Prove that it 1s nonotonc,
subtractive, continuoua fron bclow and from abovo at every
sot of A . [3+4545+12)=125)

Prove that a finite nen-negzative additive sct function do-
dcfined on n ring 50 wihich 13 cither continuous from below
at cvery set of i or continuous fron above at # i3 a
Tongurc on - e [16)



Y:DIsY STATISTICAL IUSTITUTE
Reocrrch nnd Treining School =
Be State Pnrt III: 19C8-69

PIRIODIC/L CZAIIN/TIONS
General Sgicnec=4: Blochenistry Theory

Date: £369.€8. Haximun llarks:100 Times 2% hours

1,

4,

Se

64

ligsct  Answer all quesiionss arke allotted for cech
question are given in brackets .

Give onc exanple for cach of the followirgs:
Basic acino acid, Dehydrogenase, Diveptido,
Fhosploprotcine, Oxidascs

How the protcins erc classificd?
Give onc example of cach claas. o

Wnat arc the functiona of proteins,
How can you estimete protein from a naturel source.

Define isoclectric point of zaino acidss VThat is an
casentinl aaino acid? Give ne colour reacticn of
arnino acida.

That is an enzyme? That is transaninase?
lescrito. the propertics of:

(a) A-ylese
(b) Catalase

[10]

{20}
[15]‘

[15]

[15]

{2s]



Dates

1.&)
b)

e)
24a)

b)
c)

d)
3.6)

b)

c)

4e1)

b)

Se
Ge

T¥DIXI STATISTIC/L INSTITUS
Reascnarch and Training School Rk
BeGtate Fart III: 196869
PIRIODICAL EXINATIONS
Matheratics=3: Analysis
14.,10.68 Maximun Marks: 100 Tinc: 3 hours

Note: Answer all quentiznse Marks allotted for each
questisn arc siven in trackets | J.

R__denstes nn Archenmedinn Ordered Pield

Define thie terns 'Field! 'Ordercd Field' and
V’rchencdinn Ordcred Feld'.

Can a Flcld Consist of finite number of clcments?
Give rcaacnsi ¢

Can an Ordered Ficld esnsist of finitc number of elonants?
Give rcassnel [104545)={20]

Prove that eny hbounded decrcasing gequence in R is a
Cauchy gequence.

Is converse of ‘'a' truc? Give reascnsg o

Preve that any convergent sequence in R is a Cauchy
scquences |

Is converse of ‘'c' true? Give rcascns, [7 +74743)=(20)

Show that any scquence in R containa a monotone
subsequences
Shew that 4 a subscquence of o Cauchy scquence in R
converges then the Cauchy scquence 1tsclf convergese
Deduce from fa' and 'b' above, that the following two
statencnts are equivalent in R:

les /ny bounded increcasing scquence converges.

2, /sny Cauchy ceguence convergess {848+4)=[20]
Explain the terms 'Open interval' *Open set' 'limit pointt
and ‘closcd sct's
Show that a noncnpty sct A contained in R is open

if ond only if A® "(the complcment of A in R) ig ’

closed, [104102=[20]

Assignnents [10]
10}

For clarity of cxpressicn.
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1,

2.

Se

4,

Se

IIDI,G STATISTYICAL T7'STITUTD
Reperrchh and Praining School E
EoState Part III:1968-69_

PERICTICAL EXAIUMATIONS

Statistics=3: Data I'roccsaing

21410463 - i'axinun Marks: 100 ‘Tine: 3 hours
Yotot  Angwer all quertisonas Marko allotted for each
question are siven in brackets .

Hane the varioua tynca of Punched Card machines known to

you and \:ricl‘ly explain their functicns.. [15]

You have' a deck of cards which are tadly danazed by its
2-Zdzce s

Iu it posasitle to reprodice a new pack of punched cards

by using thess carda? Ifsgo hows (6]

There 1s a sorted deck of 40,000 c-\_rdn bty congiderinzg -
coluang 6-=10, It i necescary to Tulle-out all cards with
'4' punched in column 25 of those carda,

How will you pct the verk done without disturbing the
sorting scquence of the cardss 5]

It is rcquired to prepare a new set of punched cards fron
the cards punched accorﬁinc to the deairn given belows
llo chanfic of dcoiyn in the new pet of cards 1o envieaged.

Cardsdncim _ Card Cols
edi 1l =4 Punch XX1
departnent 5
categery 6
Troll no. 79
nanc 10 =3<
daily pay rate . 35-238 (2 pl. deeinal)
N
Prepare the reproducer Pancl diagran. [12])

You arc provided with a deck of carda punched according
to design XXX riven in question llo.4s Prepare control
Pancl diagrenm to prepare the statenent given belows

departacnt eateroyy nhunber of worler total dsily pay
1

2 -
departoont  sub-tot-l . -

bid

departacnt  sub-total

departacrt  ginetotal
—_ Total

: T i)

GO 0 T0 THT HEXT PAGES



Ts

TR et

#rite a 'gencral prograa in FYRTRAI IT  to cvaluate the
ncan and varianco of . I given nuaters XpeXosesy Xoo
jekid . . LN

¥Yrite a progran in F/RTRAT IT to rind the roots of the
quairatio equaticn -

N

Tl execao o -
where A, By O arc given real nuaberae {15)
‘ N .
Trite a progran in FYRTRAT I1 to'obtain Y¥! where X
{2 o positivo fategcr, - (8)
Cluss receorde, ' ()]



TUDIAT STANISTICAL ITSTITITR =1
Reacareh ¢ Training School
B, Stnte Fort I117:1968-69
PERIODIC/L EXAIINATIONS
General Scisnce=b: Soclolorny

Pate: £8,10.68 MNaxinuzn Marke: 100 Tire: 3 hours

1.

24

2.

4.

Se

6

lcter Angwer Qo6 rnd zny faur froa the reste

M1 queaticng carry cqual narkse
EITITR
Define and Aistinguish ketween fanily and hcuschold, len-
tion thic chief functicrs of fanily a3 a socistnal inptitu~
ticn. .
oR
How a puclcar fandly differa fron an extcnded fanily?
"mat arc the inter~personal relationchips you pay expect
froa a nuclcar family?

SITIER

What are consansuinal and affinal rclaticnships? What are
the differcnee between 'descriptive' and 'claasificatory!
oysteng of kinahdp? Bricfly mention the iapertance of
kinship in sirple socictics.

OR

What do ycu mcan by ¢lan? fHcw it differs from lincage and
extended fanily? “hat are its nain functions ?

EITER _

Define 'recligiontse Dezerite the naturc ¢f religion and conme
parc 1t vith magice

orR

Yhat arc mencgamy and pelyramy? Enuncrate different types
of rrefercentisl narriages found in Indian socictiese

ZITUER

Iefine and distinghish tetween caste and classe Enumerate
the featurcg of caste cerganization in Indias.

o5}

Yhat arc cndozany and cxcgmuy? ilow do they influence caste
fornmation?

EITHER

Vhat 19 'incorporcal' and 'corpareal! preperty? Give exanples
fron gimple and complex socictiess

oR

What are the aocial sirmificances attached to (a) lobola
() Xula and (c¢) pot-latch?

Formulatc a design of sample survey for studyinz standzrd
of living of different faally groupings in West Bengal with
speeial refercnce to (a) coverage of universe (b) unit of
sanpling and (c) unit of enquiry.



D'DIW STATISITCAL INSTITUTS &)
Reacareh and Training School
JeBtnte Part ITI: 196069

PEZRIODICAL: EXAMINATIONS
Econonlco=3

Dato: 4.11.68 Naxioun Warka: 100 Time: 3 hours

1.

2. 7

3.

44

1.
2.

3e

4.

Hote: Anawer Greup A and Croup B in sceparate angwer-
sceriptg.

Groun At Economic Developmert

Maximun Marks: 5C Sugzected tinc:l% hours
Attcopt any two questienns, Bach quertien anrrics
25 narks. A

Degeribe the aignificrnt changes in tre national product
and its distritutions in the £évancold oconcatsen ir the
proccss of long period cconontie developacnt.

Could cross soction nationnl ircomo data throw any |
light on the subjcct?

bincue;s Abronovitz's enclysis of the lorg neriod growth
of the US oconony. .

Can o sinllar analysis bo applicd on tho Indien data?
Bring out the maln fonturoc of tho growth modcl devo—-
loped by classical ccononistse o

Briefly indicatc 1¢s main differences from Harv'a model.
Discuas bricfly the growth models due to Harrod and

Pomar and point cut the main difference between their
approachcss

Group B: Indian Planning
Maximum Harks: S50 Suggeeted ttmc:l% hours

Note: Answer any three questions,

A11 quogstions carry oqual merks. -

Is a planned cconony guperior to a non-planncd ono?
Give recasons for your answcre

Critically discuss tho aiffercrnces between programing,
nixed econonmy planning and contralised plevning.

Discuss tho approach and methoda proposcd in the Bonbay ’
Plan to doudble the per-capita income in the course of 15
yoars.

Why. and what ncasurcs werc proposcd in the Bombay Plan to
reduce inoquality of income? :



INDIAN STATISTICAL INSTITUTE 7
. Researeh and Training School @]
* B.Stat. Part III: 1968-69
L PE@IODICAL EXRIINATIONS
TStatistica~3: Jtatigtics Theory and,
Practical -

Date: 11.11.68 Yaxitun Markg: 100 Tioe: 3 hours

Note: Answcr as meny questicns as you cone Marks .
allottcd for cach queation are given in brackets [ ).

l.a)The followinpg tadble gives the production of polighod plate

2.

e

glags in USA. Fit a cuitable polynomisl regression for
tho production of polished plate glass by using the ncthod
of orthogonal polynoninlse .

procuctien (In nill{ono of poquaro-
e fectrengy) o h
1933 7,2 .
1934 749
1935 1540
» 1936 1645
1937 1640
1938 : 7.1
1939 - 11.8
1940 13.7
1941 15.9 [16]

b)Suggest a preccdurc to fit the polynomial regrossion if .

scme valucs arc missing in the data. (o computations
are rcquircd), [4)

To deternine the yield rate ({n mounds per acre) of paddy
by the method of random sazmpling ten plots were chosen at
random. Vithin cach plot a circle of radius 2 ft. and
anothcer of 4 ft. were marked out at randoms The crops in-
side the circles werc harvested and then the yicld rate

* wag calculated.Obtain a 95 per cent confidence interval

for the ratio of tho varianco of the yield rate as calcu-
lated froa circle with 2 ft, radiug to that calculated fron
circle with radiug 4 fte

radius of the yicld rate
circle . - : :
2 ft, Gal, 5ed, 546, 6e3, 5.1, 6.3, 5.9,
5eGy 4e4y Gole - . -
4 ft, 5¢5, 640, 47, 5,9, 546, 6.1, 5.7,
Sedy 542, 5.8. -

— {20}

The table below shows measurcments oﬁ heights of 11 pairs
of twins of oppocito sex all of ten years of agce

81, lialc ht, TFotialc Nt. Sl. Nalc Wt, Fomalc hte
oo (dn cm.) (dn cmy) Ko, (dn eae)  (dn em)

1 136 132 7 130 133
2 141 . 133 8 139 140
3 137 140 9 128 123
4 137 135 10 132 136
5 134 151 11 133 134
6 134 137

GO O TO THT NEXT PAGD
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Ge

a)
b)

c)

-l

Ooptain 90 por cent confidence limits for the corrclation
between tho heights of the twina, -

; (;
¥hat arc¢ random nunbers? Discuas in Jetall tho various )
roquircoents you inpoass for the construction of rardon
nuzbsr tablea, Comment on your requircnents. (23
Obtain a randon cnople of size 18 froa the oxponentiml
distritution with denolty functicn. *® .
_l\‘ .
f(x) = 2 o™~ 0 & x <o

otherwlise | : N {23)
Explain clearly what arc meant by SRS W'R and SISWOR
giving cxamples.of ocituations in which you use then. lev
Proposc suitablc ogtimetc for the populationmecan and
glve 1ts standard crrers in cach sapling proccdurcs {9

How do you uaq, :lo‘ur eotinates %o obtain population total?
What is tho etandard error or ycur cstimatc. [;]



IIDIAN STAITSIICAS TUSLIDVIZS 7R A
Regearch and Training School
3o State Part IIT: 16Cu=G9

IID-YEAR RLUTIATIONS

liathematies:  Analysis

Datc: 18.12.68 lerimen Larkeo: 100 Tices 3 hours

lea)
b)

c)
2.0)
t)
3.a)

b)
¢)

40a)
b)

Sen)
b)

6s

iotet Answer all questions. Farks alletted to cach
questian are fiver in trackets [ Je

Define the torms 'Ficld! 'Ordercd Ficld' and ‘'Archencdian
Ordcred Ficld's

Can a Flecld consist of finitce runber of cleuents? Justify
your anawcrs

Can an Ordcred Ticld conaiat of finito nunber of clerenta?
Jugtify your enswer, [10+24+3])=[15]

Show that any ¢l-ru-d intervid [a,b] where ad b coantains

a rational nunber,

Henco decduce that given any recd number  x, there is an
increasing scquencr. of raticnala converging to 1ts 15+7)=[1C]

Define clearly e 'sequence! and a 'serics' of real
nunberse

shen do you say that a series-is absclutely convergent?

Show that any absolutcly corvergent scerics is convergant,
{3+2+5])=[10]

Define the Cauchy product of twos scricas

If a gories T a, converges absolutely to A and u acrics

h bn converges to B then show that the Cauchy product
convergos to A-B. [2+81=113)

¥hat is meant by rearrangenent of a serics?
State carefully Rieman's theorea about rearrangement of

a scricse (Mo procf ia nceded). 2+3)=[5.
Home assignments, [0

Note: COLLECT YOUR HONZ ASSIGIIZNT QSSTICL PATEPR FROKW
THE DESAN'S OTFICE,



1.

4e

S

6o

7

9

ﬁ;.ﬂ:—ﬂs\ ﬁ:g k;‘;t\?\ifxssgih;ol Es)e
TeStaty-Part I1T: 106R=G9
NHID-YEAR EXAIEATIONS *
! Lathematiea:  Analyais
et Asoignment
Mexiour Mervo: 8l

dete: 1o You shculd publnit ycur nni'wcrccripto on or boforo
© 20th Junuary 1969 in the Dian's Officcs

2. Anower r£l1l questiens.
3. Your answerm ghould bo rrecise, clear end 1ogical.
4, Do not givc unnceccsanry dctailss  But you shonld
clecarly explzin how onoe step follows from
previsus enc in your pr.ofse
If = % is a eonvergent .geries of positive terrs then show

that I cgn 13 also cenversents
{Hint: After a certain stage tg') <uyl : ‘_an
If = zxﬁ is convergent geries then ghow that L —¢ 1s also
convergont, 2
BT\ .

[Hin%: - < iln +7] .
If £ a, is convergent and a ‘L 0, then ahow that I £
converges.
Show that the series Iy L 43 no% _convergoent . Pind an intc-

Ta i

gor N, such that the nth partial sun of this serics is grcator

than S,
Show that the serles 2 a, whuere
% =

if n 1is rot a'perfect squarc

=1t :’!\Jl—‘

if n 1sa perfect nquore

Converges, by showing that the partial sums are Cauchye.
[Hote: A positive integer ic called perfect squere if it is
the square of pome inteser).
For any scquence {cng of real number there ¢, > 0 for every
n show that,
~ Snn “
lin ind —F== < 1inm iIni ".'/cn .

°n

Show that thc gcrics I U.)_ iz convirgent, but the Tauchy
product of it wvith itgelf is not convergant,

Show that for every rcal nunber x the scries
3

=

1+x+-—.?7+-3'—,-+,...

i convergents Donote this by o{x)e Skow by uasing the
Cauchy product of serios; that

c(x+y) = o(x)ec(y).

If a power series converges for overy real number X, then
shew That 3t abgolvys :cly co.verges for overy nunber  Xe

GC Ol TO TilE MBXT PAGE
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11.

13.

14,

15,

16.

find cut the 1izit guperfor and 1inll dnferiorfer the (o\loving‘
gcquenac:

=0,
" fonn
Q=" TT '
1
= = r o2l
Opmy1 ™ Mot T ¢ ==

e

Fird 1io. ,/n:+ n = N

n=> o

< [
(Hint: /n"+n-n = __r\__ IR
J/nen + 0

Let 1 %} te the scquenee,
o =/T , o, = 2+ /;; fer n> 1 ¢

Show that the scquince ixnl is inereazing él*_\.d tounded by 2 and
henee ¢onvergese .

teror
If a powcr serics has infinftcly rany nonserc/esefficicntd th\.n
akow that 1ts radiug of convergence 13 at moot le

You arc given a ruzber r  such that O < r £ + «, Exhibit a
pcwer series whese radius of cenvergence is re

'Real nuober gystem' is defined ao a *Cermplete Archencdian
Orderecd Field's Froao what y-u have learned in the clnsg, .
digcuss how fer the 'Archemcdian' pronerty and 'Coaslotcncas'
prorerty arc essentials

What is ncant by a 'sw—.mbiuty ncthod! in the re:l nunber
systco? heite a four gsentences absut tlhe rcasonable cenditiczng
that a sumability nethad should satiafy, according to y2ua
Define and cennent cn Cauchy's neihad 5f sunmadility. .

fLaxX3 + 2%¢4)



TIPTAN SPATISTICAL INSTITUTE ‘G3)
Reecarét and Training School
3.State Past I11: 1963-69

)L[DT‘(EAR EXAINATIONS
.. Ecenemico-3

Dater 20,1268 - ¥aximm Larke: 100 Timo: 3 hours

24

3

4

5.

"-Note: Answer Group A and Gioup B in scparato answer=

scriptse larks allotted for each question are .
. givcn in brackets [ Jo -
. ,\ : Groun A
E¢onoric Dovelopment : * .
" Angwer any throe quostions

Tt ,n .. Maximum Matkos 60 - Sugested tinmo: 1-{ hours

Mcntion the 1nport'\nt itcms of Leibengtein's liot of cha-
racteristics of underdoveloped countrics. {20]

What do you understand by 'vicicus circles' in this context.

Growth of reoal natiobnal income is not fully cxplaincd by
changes in labour and capital inputs. Vhat other factors
should be conaidered? Obtein suitable oxpressions for
contributions of different factors to growth.

Discuss the relevance of the abeve proposition for analy=-
sing tho long period growth of cither the U.S, or the
Indign ccomonye - [20]

¥ny is 1t important to study transacticns in kind in
under devecloped oconoaies? .

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

State conditions uader waich tho sharc of transacticns in
xind (in aggrecgate of all reel trancactions) is. likcly to
(1) reduce, (ii) increaso. 20]

A neasure of intersectoral dispari ty of averago scctoral
oearnings per worker is givean by

1
= %’ if‘ |:>’i"l(1|

Yy ,(i respoétively standing for shares of income and

‘labour force in the ith scctors Construct sinple cxamplos

showing that'dincreascs with increcased disparity.

How oould a similer measiire of digparity bo.oongiructed” for
‘sizo distributions?

What change in a-sizc distribution you would expect when
intersoctoral diaparity inercases? 'y is it casier to
study changes in sige distributions- of .roal. incomd ' ._ .
through interséctoral disparitics? " (20]
Write ghort notes on any t79 of the Tolloving:

i) backward sloping supply curve of effort;

11) onmployment concept as applicd to poorer countrios;

111) distridution of national income by i‘-\ctor ghares in
rich and' poor countriss; and

1v) linkage cocificients. {20]

-~

CO Ol TO TIHS NEXT PAGE



1.

3e

Gr~un B
Indian Planning
Answer any two queationa.  Naxinun lMarks: 40
Sugaeeted tines 1}3‘\\0“‘-'8.

vhmat influenced the change in the approach in the forrmla-
tion of the sccond five year plan? Indicate how this

change was reilected in the size, allocation of rcscurces

and objcctives of the gsecond plans (23}

“hat arc the different sources of firances for the plan in
the publiec seeter? Discuss the estinmates of these
regourcea  for the gccend five ycar plens [20]

What were the iscucs and what were She grounds that led

K. To Shah to differ from the rccemacndation of the
Advisory Planning foard? {20]



INDI.CT STATISIIZSAL INSTITUTI -
Reocarch and Treining School =)
3.5tate Part:III: 1968-~69 .

MID-YEAR BXAIINATIONS .
General Scicnce=-4: Biology: Botany Theory

Intet £1.12.68 Kaxioun Liarks: 100 - Time: 3 “woura

2e

3e

4.

S

6

Notet Angwer any five quoations. larks ellotted for cach
question are given'in brackots,l Je

The sugarcane variety C€-2.312 is very succesaful in the sube
tropical belt of India. What are the factors which contri-
tute to the good porformanco of thin varioty? {20]

#rito an 1{llustrated account on tho merphology of the
coconut palme : [20]

A+ Writo names of ton oconomically impcortont Logumos.
Be Which aro the spocies of wheat cultivatcd at present?
{104104+20}=[401

Give the statisties on tho arca under and production of

Rice(0 sativa) In the varicus agricultural regions of .
the worlde dtention the corresponding figures for China,
%\%li&and Pakisten, 14 +61=(20]

Writo an 0gsay on thc gscientific aspcet of your visit to ©
the Rice Resoarch Staticn at Chinsurai,

0% -

The Jute Agricultural Reasarch Institute, Earrackpore. [20]

A: Vhat {8 the norphology of the oconcmically irpertant
part { or orgaa) in the following plant spactes?

(a) Musa textilio; (b) Bookemeria nivea;

(c) Holiantlus tuberosnsi (&) Acer nemindo;
(e) Beta vulgarie; {f) Pisun gativun;

(1) Azeve sisalanay (J) Goscypium barbdadengos

B: Descrito tho spixcleta of Sorghun vulpare with suitablo
11lustrations. . {10+10]=[20]



IUNIM STADISTICAL INSTITUTE (1]
Roscorch ond Sreining School .
B,State Part III: 1963-60

LID-YEAR EXAKINATIONS
General Szicnee~4: Biochemiatry Theory

Date: 23,12.68 Naximun Morks: 100 T4me: 3 hours
Hote: Angwor all jueations. Iarks allotted for each
quoation are givan 11 brackets .
1. Doseribe tho aorotic glycoiysis in m:n':ml‘ilan. collss [20]
2. What arc opinophrino and vasoprasin? Deccribo their
‘physiological pronertics. . [10]
3, How can you ostinato gluocro in hunan blood. o [15]

4. Givo ono oximplé for cach cf the followirg:
Nucleoside, Aldose, Iriglyceride, Pyrinidine, Steroid. . [10)

Se¢ What aro the defficiency symptoms of tke follo\ringA

vitanins,

Vitanin A, Pantothenic acid, 'iacin, Vitauin K,

Folic acid. . (15]
6. Dlecuss the orizin of Xetono bodies in urino. [10]

7. Describde the blochemical pathways cf fatty acid
oxidation. . - [2Q)



INDIAN STATISTICAL INSTITURE E-E—I
Rescarch and Training School =
BeStats Part IIT: 1968-69

MID-YE/R EX/NITATIONS
Genoral Sciencc-4: Blochemistry Fracticol

Date: 24.12.68 Maximun Marke: 100 Tire: 3 hours

1. Dotermine the total amsunt of glucose in the

given sample by Fehling's titration.



ILDINF STATISTICAL INSTITUTS 33)
Rogoarch and Training School =
3, Stats Fart III: 1963-69

MID-YEAR EXANTINATIONS
Statistica-3: Probability

Date: 26.12.68 nximum Varke: 100 Tizc: 3 hourg

lea)
b)

c)

24a)

b)

)

3.a)
b)
e)

d)
4e¢a)

b)

¢)

d)

Se

Note: The papor carrics 120 narka. Answer as much as ycu
can. lMarko allotfod for cach quostion arc given
in bracketa .

Dofine an outer moasure. (4]

How do you prove that given a moasure g on a ring R, 1t
can be extendod to a comploto measure ¢n a o-ring contain-.

ing R? (Givo tho noceopary steps withcut pronfa)e Q)]
Dofino a Stetltjoa moasuro function P cn R™ and the
Lobesguo-Steiltjco measuro induced by F. {4461=(10]

Define a measurable function fo If £ 13 non-regative,
show that 1t is a 1linit of a monctecne incroasing scquence

of non-ncgativo simplo functions. [4481=[22]
If £, g arc measurable, preve that f+g, fg arc

moasurablo. [6+6)=(12]
If f, 1s o soquenco cf moasurable functicns, show

that lin eup f,, 1is mcasurablo. ~{6]
Define tho integral of a non-nogative moasurable function

and provo that it is unique, . (4+10])=(14]
Define the intcgral of a measurable finction whenever it

18 possible, (4]
Show that any noasursble function has integral zero over

a sct of moasura zeros {61
If f 4s integrable, show that £ 1o finite aece (6]

If A, B are disjoint moasuradle sots end f 1is integra-
blo, show that

Ve (AUB) = ”f (4) + ‘Jf (3)
whore )Jf (a) = {fdu. 6]

Assuning that if fn aro ncn-nogative, measurable and
increasing, then [ 1in f,du = 1im [ £ dy, prove that
if f 1is an integrable function, then for every € > O,
there ccrresponds a 3 > O guch that

| vf(s)l < € wherenever p(B) < 2. {8]
Doduce from tho above two rosults that if f is nen=
ncgative and integrabdle, then y ¢ 1s a poasure,

(Hint: 1t 1s onough to shew that Y ¢ 1s continuens
from above at @) (8]

State Raden-liikodyn theorems What is its uso in the

_théory of probability? {6+4)=[10]

Noatness and clarity. (8]



IUDIST STATISTICAL INSTITUTE
Rogenrch and Training School (33).
SeState Part III: 1Y68-69

. -lfID-'!BAEf. EX.;\.‘iI!(ATIOHSl .
» Statistico=3: Statistics Theory pnd Practical

Dato: 28.12.68 Jaxtoun larks: 100 Tine: 3 hours

1.

2'.

e

. rato and an estinmeto-of its variancc.

Notet - -Anavor gny four, q'ioaéionn. Marks allottcd for
cach question arc given in braekets | Jo -

In u-.manutncturin(; company, it i,'u noticed that 'uono
defeqtive items are being produced, The autheritios wanted

‘to fipd the nunber of dofoctive itema in tho atock they

haves,. Since the stock is vory large thcy ceannaet afford to
check..up all the itcos, As 'a otatistician ouggest then a
procedurc of obtaining an estizato of the number of dcfec-
tivo-itense What are the properties of your ostirates?
Derivo .explicit oxprcssionss Also, suggest @ method of
obtaining a confidence interval for the truo proportion of
defectivea.

It s 'rcquircd to cstimato the rate of incldence of a
particalar discase in a statcs Since the incidence of
discaes depends on the genoral socio-cconomic conditions N

‘1t 18 docided to take a stratified randonm samplceJuggest a

method.of conducting the survey giving dotails-about (a)
how you would choosc your samples from different strata if
you are given a fixed amount of moncy C to bo spent on
the survey.(b) Tho ostimate you proposa for.the incidence

Tho following data show the stratification of all tho
farns in a Tahsil by farm size and the average acres of
wheat por farm in each stratun, .

Farn pize Ho. of farms Avcrage ncres Standard devia-

(acros) n, . of wheat - . tion'
i o< 0" .
Yy h .
- 0= 40 394 © . 544 8.3 '
41 - 80 461 T 1643 1343 - .
8l - 120 - 39) o 24,3 © o 15.1. .
121 -1.0 . 334 . 34,5 19.8
161 - 200 169 a2, .. 2445 - '
201 - 240 103 . .. 5041 : 26,0 .
241 - 148 63,8 35,2
Th, =1 = 2010 Y = 26.5

For a samplo of 100 faran conmputc tho gample sizos in each
stratum under (i) Proportional allocation

(11) Optimun nllocation
(licyman allocation)”

Comparc the varianco of tho cotinate of average acrcage
of whoat with preporticral allocation and with SRSWR. [25]

GO Oli T0 T!{E NEXT PAGE



4.

Sa.

6

-
Tho following data were ‘collécted in on oxperinent on jute
in a village of Wost Bengnal in 1953, in which the weights
of grecon plants and dry jute fibro were rocorded for 20
individual plants sclected at random.

Weight (in grams) of creen jute plant and dry Tibre for

+ 20 plantse.
Serial Hoe of Yeight in pramg
___rplent Frocn nlant dry fibro
1 93 6.8
2 89 6.3
3 112 ' 740
4 8 6.6
5 93 645
6 11 v 047
7 16 0.7
8 32 2,9
9 31 2.7
10 37 3.0
11 46 343
i2 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 cstimate of the regrosasion cocfficicnt of
the weight of dry fibre on.the woight of green plant.

b) Obtaln a 90 per cent confidence interval for the
regression coefficient.

¢) If the weight of the green plant is 50 grams, obtain
the 95 per cent confidenco intervel for tho average
weight of the dry.fibro.’ - '

. 5 : -
Obtain the value of ' [ Sax by Gauss quadrature forrula
-3 2x+ 3 "

by taking 10 points in tho Lnterval. Givo the dotails of
working. . : . R T

Writelshort notes dn‘the following: -
(a) Two-stoge u:vnpling' .
(b) Poker test.

(¢) Fitting polynomial regréssion by the method of ortho-
gonal polynoaials (No dorivations arc necessary).

{251

{25

Pl

2

]

(25]



Dato:

1.
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3

4.

Se

a)

b)

TIDI A STATISTICAL INSTITUTE @]-
Roscarch and Training School
B.3tat, Part III: 1968-69

HNID-YEAR EXATINATIONS
General Scicnece=5: Statistical Mechanics
30412.€8 Maxiomu tMarks: 100 Tiae: 3 hours

Notet Angwer all quc.stions. Marke allottod for cach
quostion arc given in trackcts [ Je

* State and derivo Stirling's approximation fer the fac-

torial of a largc nuabers Suppctse thero arc threo cells
in phaso 8 :\co 1, 2 and 3. Let N = 30,

Hl =Ny = 3 =10 and w =2 Jeules, w2 = 4 jouleo,
Wy = 6 Joules. If aIJS‘e =2, find aI.'l and 3lN,e

[8+8]s[16)

Dofine the following terns: Phase space, micro and
nacrostates, therrodynamic probdability, lieisonberg's
uncertainty reclatione

Show that tho nunber of pmticlos in tho ith cell, in
the state of maximum thermodynamic prodbability, is,
accerding to =B statistics

. uy = 32! oxp (- wi/kT), .
the symbols having their usual meaningg. " [4 x44016)=[32]
What i8 mcant by en equaticn of state? Derive, using
M-B statistics, the cquaticn of state for an 1dca.1 gas.

Also show that thc meler speeific heat capacity
constent volumo is 3R/2. [3+13+4] [20]

Bnuncrate scmo cascs wvhero the MN-B statistics have
faileds Applying tho losc-Zinatein statistics, derive
tho Planck's radiaticn forrmlae {6 +12)=[18]

Derive the Fermi-Dirac dlstributicn function for the
‘state of maximun thermodymamic probabilitv Coriparo

and contrast the thrco statistics: =B, B-E and F-D.

(045)= [14]
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LiDILI STATISTIC,L INSTITUZE o) A
Regaarcsh and Teaining School E]
PaState Part ITLl: 196¥=C)
PERIODICAL EXAIINATIOHS
Mathcnatice=3: Analysis

Date: M ,2.69 Maximey Vazks: 100 Timoe: 3 hours

1.

2.
3

40

5.

6o

doter 1)  Anower all qucstions. #1) Bach quention
carrics 10 marks, iii)Home assignment
carries 40 marks,

State two dcfinitionsg of continuity of a function and show
that they arc cquale

State and prove the chain rule for diffcrentiable functiona.

It f, is a gequence of functions on  la,b] vith conti-

nuous derivatives 1"" end if fn => L and f; =>§
uniformly then show that f 13 differentiadble and f'=9.

If £ ig differentiatle function on  [a,b] with derive-
tive f', show that the range of f' 1is again an interval,

Show that any continucus function defined on a closed
boyndcd interval is uniformly continuoucs

Statt:: the following theorems carcfully (no proofs are
neceded) -
i) Hean Valu;! theoren
i11) L' Hoopital's rule
i1i1) Taylor's fornula.
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IUDIAG STATISTIC/Y TLSTITHTZ ELLE
R~gearchk and Traini School
Je State Part ITI: 106869
llatlenatica=3 Analyris

562669, Faxinua darzoas 40

L]

"Ml the functisna eprecaring in the qacstions hc‘-_;-.v arc defincd
on the wholo resl line, unlegsa the contrary is epccificd.

A function f 1o sald to bo ripght esntirusua at a point X,
1ff whenever X, ‘decrcases to Xy f(xn) cenverges to t(xo)-
A function f 13 sald to be 1cft continuous at a point x4
1ff whenever L increanen to- Xot i‘('(n) ccnverges to 1‘(1 ).
Answer the questicns:

a) Give an f which is rvight continuous at o but not left

continuoua,

b) Cive an f which 1s left continuous at © but not right
continuouas

¢) Show that f 15 continuous at X, 1ff 1t s both right
and left continuous at Xge DR

d) If f is right continusua m; Ko show th at the function
g deofincd ao
g(x) = f£(-x)

i3 left continuousa at Xqe
A function £ 1is said to have right derivative at a point x|
if there is a real numter « ouch that shenever }5\ deereasts
to zero ahd }51 A0 for all n,

flx + ) - £x))
e
This o« 1s called the right derivative ¢f £ at X, Sini-
larly f d4s caid to have left deriveative at a point Xy if
there 1o a real nunter f  such that shencver hy iIncreaces
to zero, hy £0 for all n,
f{x + hy) = £(x,)
_—)Tn'——'_—' -) ﬁ .

This § 13 called the loft derivative of £ at X
Answer the questions:

as Give an f which has right dcrivative at O tul rot left
derivative.

be Give en f which kas left derivative at O bdut not rizlt
derivative,

cs Give an f which has both left and right derivatives at 0
but they are rot cqual.

ds  Show that f 4s differcntiabtle at a point X, iff both
the left and right derivatives at x, exist and equals

GO OH TC Tif3 NBEXT PASS



3.

D
4

A fanotion £ in sald to be additive if for any two resl
nunboers X, ¥

f(x+ y) = £(x) + £(y),

Show that 1f f 18 a continuoua addifive funotion on the
rcal line then there is a real numboer -, @ such that

£f(x).= ax for all’ xe
- 0

in tho Ican's offico
Hooo amssignnment should be suboitted/on or bofore 28 February
1969, Along with this you nust 'sutmit previous assignnento,
1f any ers duo from'you., Otherwiso you vill get zero marks
in this.



INDIA! STATISTICAL LNSTITUIR . 52
Rescerch and Treining 3chool o
2o State Part III: 1066-69

PERIODICAL EXAIDNATICNS
Econonico=3
Datot 3.3.69 ' Hacimun Marka: 100 Tizes 5 rours
Note: Angwer Greup A, Group R and Group € in scparato
angseracriptss  ifarks nllotted for cach queatien
are glven in brackats | Je

GROWP_A: Ezonomic Developmant
Maxinum Marks: 50 Suzzested tine: 13 hours
Anguer pny tro questiona.

1. Present Rostow's theory of ptagea of growthe 'hat arc

the cain lincs of eriticisn of his theory? [25]

2.a) Bricfly degeribe Bocke's theory ¢f sociological dualisme

b) What do you underatand by n=Achievenment? Diascuss bricﬂ.y'l
Le 21 Tard's thaovy of growth.

3. Urite notes on the atructural featurcs of low income
countrics in respoct of any two of the following:

1) hoalth services;

11) cducaticny
111) scientific rescarchy and
iv) technical man-pover,

GROUP._T: Soei 1igt Plamning -
Maxizum Marks: 25 Sug;ieated tirme: 3/4 hour

1. The meacurea adopted to guide the ooorory |, inredintely
aftor the Russisn Revolution of 1917 Yove, ean not be
called socieliotic » %ould you agrce with this view ?
Deseribe the measures and give rcasona for your answers

GROMP C: Eoononic Theary
Maxirun Markas: 25 Sugsested time: 45 minutes

Answer all questicnse

1. Bring out (in bricf) all the aesumptions you requirc to
Justify the invegtrment function in Harrod's model of .
ocenonic growthe

2. If we define the equilibrium of the cconomy in the gense
of equality betveen desired denand and desired supply in
all markets, then what is the condition of short-run
cquilibrium in llarrod's nmodel?

(25)



INDIAT BTATISTICAL INSTITUTE fory

Research and 2raining School & .
CeState Part I11:19323-69 R e
PERIODICAL EXAINATIONS

Statictico=3: Protatility

rate: 1063469 Haxinua Narks: 100 Tine: 3 hours

l.a)

b)

c)

d)

c)

2ea)
b)

c)

3.!\)

b)

44

b)

Sea)

Ecte: Angwer as ruch as you cane Marks allotted for
cach question arc given in Yrackets (J.

Pofine the joint distritution ol two rm\‘%o:: ariables X

and Y defined on a protability space ()., '§-. P {4)

If X and Y have an abosolutcly continuous (joint) die-
tridution, show that cach marzinal distritution is absolu=
tely continusuase Give an exaaple to ghow that the converso
is falee. (6+4]=[10]

If X and Y arc indcpendent o%d have on nece diotribution,
show that f£(x,y) = £(x)of-(y) where f) and f, arc the

narginal densitics and  f£(x,y) is the joint dcneity. (61

If f(x,y) = g(x) ny), show that X and Y arc indcpcndent
and X' has density ceg (x) where ¢ in a conotent, (6]

X end Y have the joint density function 2 over the regicn

in the planc bounded by the lincs'x= 0, y= 0 and x+y=s 1,

and zero outsidos Using (4d), can you cenclude that X and

Y arc indcpendent? Give rcasons, {s]

Define the ccnvoluticn F*G  of two distributicns F and Gl (4]

Shcw that 1f T 15 absolutely continucus, then F*G is
also absolutcly continuoucs [8]

Find the density of the convolution of the rectangular
distribtution on [0, 1] with itself. [8]

Lot ( O, P) be a protadility space and lot X te a
randen variablce Definc:the conditional probability of
an event given X= x using Radon-liikodya theorcm (give
the neccsgary justificaticn)e (8]

If X and Y have a joint aece Alstribution, show that
1

T-({'-;,*)- oscrves as a density for the conditional distribu-
n

tion of X given ¥ = y. {8l
Prove that 1f X has density function f£(x) and Y= g(X)

i a function of Z guch that ¢ 4is differentiable and
strictly nmcnotone, then the dennity of Y at a point y

is .-
Al
£(u(y). [0
where h(y) is the inverse function of g(x)e €3]

State tlic. analoguc of the above result for a k-dimensional
random variable, {4l

Define the Gama diatri'bution. Show that 1f X and Y arc
independent and have Gama distributions G(A; al) and
G(M, an), then 2 = 7\%? has a 3eta distribution, Usa X+Y

has a G2mna distributicn and Z and U are indepcndent.
[4412)=[16)

GO 01 ©0 THE NZXT TAGE
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Seb) Deducoe from 5(a) or provc othcrwise that

1 g,-1 o=l =lay) r(an)
S x1 (1=x) 2 ax m ———— . (4]
0 T(ay+ ) o
c) State the rclaticno you know totween tho following Yai
of distritutiona. 3]=[9_1]
(1) Beta distriduticns of the two kinds .

(2) iormal snd Caucky

(3) Rectangular anl Gomma

(4) Chi-square and 7

* (5) Student's T and F

(6) Beta and F

(7) Nerpal and chi-square -
a) Derive tho density of Student's t-distritution (toking
the definiticn ag the distribution ¢f the ratio of two
randon vaeriablce) with n degrees of freedems  You Day
agsuae the density of the chle-square diotributions Show
-that student!s t distribtuticn with one degree of freedon

is Cauchy's distritution. Is this (last) result samc as
the result of Qne 5(c)(2)? Why? “18+3+5)=[16]



TUDIAN STATISTICAL INSTITUIE ..
Rogcnrch an? Training Schonl [@]
Be State Fart IIl: 1969=69
PERIODICAL EXNIINATIONS
Statistice=3: Statiatics Theory and
Practicel

Datet 1743469 "mdnu:: r'\rko. 100 Timo: 3 hours

1.

Je

4e

Se

Hote: The whole paper carrics 125 narkse Answer as nuch
as you cane liarks allotted for cach question arc
given in erackets [ Jo

Explain two stajc samplinge Obdtain pn cstimate of the
population total for a two stasc saaplin; procedurc with
SRSYWR employed at the first stage and SRSWOR employcd at

the sccond otagce Al3o odbtain a~n egtinmate of the variance

of the estinate you propcac, {20]

“hat is ratio method o cstination and when 43 1t used?

A ratio eatimate i3 suid to be a blaccd estimate in gene-
rale Is this otatement truc? Give a proofse Also obtain

an cxprésoicn for the ucan squarc error of a ratio catimatcs
Stato clearly the ansunmptions you makee {20

A sample ¢f 15 villagpcs vas sclected fron a population of
170 villazes with SRSVR for cstimating the arca under wheat
in the region in 1964, Ectimate the arca under wheat by
the metrod of ratio cotination and cstimzte its reclative
standerd errere

. (35]
Villagc No. lotal arca under Arca under wheat
cultivaticn

1 564 515

2 258 209

3 92 85

4 247 22

<] 134 133

6 131 104

7 129 103

8 190 175

9 363 335

10 235 219

11 73 S

12 62 59

13 71 60

14 137 100

15 196 14
A poaple of size 5 is drevm from a normal pspulation with
ncan 2 and unknown variancce Derive a tect criterion for
testing the hypoihesis that the varience 1s 4 against the
alternatives (1) the variance is 53 (2) Tho variance °
is 34 (3) The varionec is either 3 or Se
Compute the powers of the teste you derive in cach case =
against the specificd alternativess (351
¥rite short notes on:
1) Regression ncthod of cstimations {al
2) Sirple and conposite hypothcaes. (c]

3) Level of eipnificonce of a teste {4)



INDIAMN STATISTICAL INSTITUTE {Tﬁﬁ]
Researeh and Training School o
3, State Part III: 1968-69
PERIODICAL EXAMINTATIONS
General Scienco=5: Poychology Theory and
. Practical

Datot 24.3.69 Yaxdnun Marks: 100 Timot 3 howra

1.

24

3e

4,

Yiote: Answer all quentionss Marks allotted for cach
question aro ygiven in brackets { J.o

Tho soores cf 5 students on cach of the 6 quoationa in a

teat aro aa follows: {z0]
Questiona
Studcents 1 2 3 4 5 [
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
5 ? 3 9 7 7 5

Obtadn  (a) question-difficulty-levels
(b) indicca of discrinination for cach question
and (e¢) rcliability of tho testa

Yhat is guychologicnl noasurcnent? Explain how you would
assoga tho knowlcdgo of an individual in a subject, say,
PEYCLology. {25])
Write short notes on [20]
(a) Intclligence

(b) Factor analysis.

Practical Rocord wmorke {25]



TUDIAN STATISTICAL INSTITUIZ
-Resenrch and Training School or)
PeState Part III: 1968~C9

PERIODICAL IX/CTITATION
General Science=St Engincering
Dato:31le3469 ifazdrun Marks: 100 Tinc: 3 hours

Hote: Answer all questionse Harks mllotted for cach
questlon arc given in bracketo | Je

1. ®rito short notes on the follovdng:
a) Bending moment dlagron
b) Shear Foree dazena °
¢) Moment of Registance .
d) Freo body dlagraas. {20]
26 - A horizontol bean of 20' spen, sicply nupperied at its
ends, carrics a load which varics uniforaly from 1/2 ton/ft

at one end and 2 ton/ft at the others Drew bending
noncnt and shear force diazraise Find maxioun bending

monent and bending concnt at tho nid open. {501
3o a) Derive the foraula ;{; = % = -}g
b) Writc a short notc on chapes adopted for mild stecl
beans uaed in gtructurc. {20]
4 ' A tonkwood bean 8'" X 4'' wide in croas scction, sinply

supported at its ends carrics a concentrated load of

4000 1bs at 3.33 £t from one supporte The effective

span 1a 10 ft. 7ind the nmaxinun flexural stressos in

the boan (a) 4in the sald caso and plso (b) if tho -
concentrated load of 4000 1b  is replaced by a unifornmly
distributod load at 400 1b /of+, trroughout the boam. [30]



INDIAN STATISTICAL INSTITUTE 163
Resecarch and Training School =
Be State Part IIIt 1968-69

AIRIUAL  EXAMTITATIONS
Hatlicmatico=-3: Analysio

Datet 1945469 Moaxicun Marka: 100 Tine: 3 houro

Angwer Groups A and B in ocparatc answerscriptse.
Marks allottcd for cach question arc given in

brackets { Je

Note:

Group A
WMaximun Narke: SO
Answer any trreo qucstions,

l.2) Explain with oxecples the two concepts "first kind of dig-
continuity! and 'accond kind of diacontinuity'.

Show that a Donotono function can not have sccond kind of ..

b)
discentinuiticas [9‘0§]=953]
2ea) Statc and prove thc gencralizod mean value theoren for
differentiadble functionge
b) Io there any diffcrentiable function on the real line
" whoge derivativo 1s given by the following:
£(x) =0 if x 13 integor

=1 otherviac. - -
- o
Give roasons. . [12#-:";]:[16:2;]

1
Jea) Explain the ncaning of f fdd where £ 1o a bounded
function and o 1is_a 0 monotonically increcasing func=-

tion, both on [0, 1],
b) Suppose « 4is an increasing function on [0,1] which is
continuoug at the point 3 ’
x =%« Define =
f(x) =1 it X =%
=0 if not.

Then pghow that £ 1g integradble werets a and tho v;aluo >
[7+9:;']=[16-5]

of the integral 1s zeroe

" 4ea) Explain the concepts Torthanormal sot"? and .'complotc
<[>rthonomal oct' for a collection of functions defincd on
=Ny +%Je 3

b) Show that the functions )
1l . cogx gin X coa 2% sin 2% .
’ y oo

/g’.‘.' /.u. ’ /.’?‘! /E /;‘.

ﬁ{nthmiozt}wnomul oct on [~m, n]s You havo to evaluate_
e integrals involved herce C 2 2
(1046%)=(16%]

GO ON T0 THE NEXT PAGE



l.a)

b)

3ea)

)

4ea)
b)

n

Crour B
Macdoun Marka: 50
Answer gnw three questionge
10 » centinucus funation on the recl lino guche that

I
f(x+y) = £(x) + £{y) for Al x and y ohow that thcre
19 a rcal nuaber « puch that

f(x) = ax for ‘all xe

If f 10 a continuous function on the real linc such that
f(x+y) = £f(x)of(y) for all x and y ohow that cither
there 13 a real rnunber a such that
£(x) = %% for all x B _
) . 2 2
or f = 0. (8+83)=[16%]

Statc and prove carcfully the chain rule for difforentia- -
ble functionse (163]
3

o

If a_sccquence of intecgrable (Rienamy) functions £, on
[0,1] converge to a functisn £ on {0,1]s Can you say that
f 19 aleo Riccann inScgradle ? Juatify your angwers

Show that 1f the convergence in the atove quegticn ia- -
uniforn then £ 4is intcgrablee ’ [e+e%]=[10?-]
3

State and provo AbCITu theoren for poucr ocriess

If Zapy T by» arc two aeries of real rumbers with

Cauchy product % ¢, and if we know that these three

scries donverge to Ay B, C reopccitvely then show that -
_ -

AB = C. [10+65]=(163!
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ATICAL  EXAINATIONS
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2005469 Maximnz Marks: 100 Tinme: 3 hours

Note: Anower groupd A and B in geparate answeracripta,.
Marks allctted for cach question arc given in
trackets [ Je

Groun A: Beononie Developront
Maxitua Marks: 50
Angwer nny three questiona.
Give your understending ofs the theory of unbalanced

growth and cxplain bricfly the usc of lirnkage cocfficicnts
in this contexte {1c]

Deoerite Arthur Lewla' theory of cconomic developuent with
unlicited supply of labours [16]
Make yery btrief comments on gny three of the following:

1) '®ig push!, .

11) latour and capital as factors oxplaining long

period growth,

114) dualigz,

iv) vicious cireles, and

v) stagces of growth, {16]
Degerite the classical view of growth following Bawwol's

synthesises Indicate some sipnificant difference of larx
fron thia, (el

You havc studicd how atructurel fcaturcs changed in
Weatern cowntries wilth econoric developments Do you think
that the poorer countriecs vill cxhiblt cxactly similar
charges vith developnacnt?

In your vicw, whet arc the nain factors inhibiting Indian
developnent? Could you susgest some mcasurcs that cen
promote rapid growth in this country?

Would you be satisfied vith a long period income naxinie-

zation gop1'? 16,
I'eatness. {~]

GO 01 T0 TH® WSXT PAGE



Group B: fretist Flanning

Yaxioun Marke: 50
hrswer pny $ve questions.

Tiacuss the logiec aad the conssquence of coviet price
policy aa 1t exintcd in the £ifticop. . {25)

Give a critical review of the arricul tural rolicy
pursucd during the period biginning with thro November
Rfv'oxlutxonvupto the concluafon of the first five year
Placie

—
[&]
r €0
—

.

Wirite ghort notea on the follovirg: .
a) The scissors crisis of the 1920'se
b) Allocation of inveotacnt #n the first five year plan.

¢) ¥arxinn ooncept of profit and the new role asaipned -
%o 1t now in Phe Soviet Unicne & (5]
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Note: Anower Groups A and B in ocparetec ancwerocriptse
larks alloticd for cach qucation arc given in
brackcts .

Anauwnre five nuegtiona ta%ing at lennt tws fronm
gazh sFroune

Group A: Indian Dconomien

Frito short notcs on

a) Balance of Tralc md Br:lnnco of paymcnt,

b) Bill of Exchangce

¢) Terms of Tradce

d) Rate of Bxshange. (0]

The growing a&verae balance of payment position of India
has not only heen duc to the cmphasis in her Five Ycar
Plans on hcavy industrics. Comacnt, {20}

What do you mcan bty the term Public Finance? What rolo
can the fiscal policy play in the achiovement of repid
oconomic growth in a developing econony? [20]

Critically revicw tho fiscal policico of tho Indian
Government, in the context of the triplc objectives of
the Five-Year Planse (20)

The increoasing conflict between the Union Government and

the State Governeents ig osecntially.a reflcction of the
erisis in mobdbilising financial resourcess Discusse {201

Group B: Zconozie Theory

Degcribe the twomsecter planning model of Profe Mahalanobise
In an econony visuzlised in this model, what tho planner
will do if hc is interested in caximicing national income
at the end of a given planning horizon? [co

Show that the warranted rate of growth in Harrod's model
of ccononic growth is unstablce What assunmptions do you
roquire for thig result? fzc]

Show that the income path in Harrod's rodel corresponding
to tho warranted rate of growth is uniquce Also, show
that the long-run cquilibriua in a Harrodian economy is,
in gencral, impossible. . (20}
Deacribe the way by which a typicel ncoclascicist (Cege
Solow) can solve the longerun economic probdlen of Harroed's
modcle In this conncction aleo give the conditions of
exiatence of steady state in a ncoclassical growth nodel .
and show that this steady-statc is stablee (=0

Prove that in a ncoclassicol growth model the steady-state
capital-=labour ratio and not the steady-state capital out-
put ratio ia dependent on the form of the production
function.

Verify, with the Gobb=Douslaa production function, the
ncoclassical conclusions about the longerun growth of an

oconony e (2]
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AUUAL  EXAIINATIONS
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llote: Answer grouvs A and B in cceparate answerocriptse
larks allotted for oach question are given in
bracketa [ Jo . .

: Group A
Anawcr as many qucations or partsof qucstions as
you cane The maxinua nuaber of marks you can get
froa this group.is &0,

Defino a measurable transforcations (4]

1t (), Ty 1) > (R, §3) 1s ceasurable, then vhat
i8 the mcasurc induccd by T on (R, %)? Prove that 13 .
is a ceasure, [4+51=(9]

If g 1s a rcal valucd ocasurable function defined on R,

then
S ogale ) = f(gT)an

providcd one of them existse Assuning this show that the
cxpectation of a random variable can be defined in two
wayse (¢l

A p-dincneional randon variabdle U is said to have a normal
distribution if T'U ig normally distributed for all veec-
tors Te Show the followinge.

(a) Thre characteristic function of U is
cxp{i ' - }., 'L T} where u, £ are the mean and

the digpersion matrix of U; the distritution of U 1
wniquely determined. by u and I [6+4?=[10]
(®) any narginal distribution of U 43 normal.’ {4]

(0) the conditional distribution of (ul,...,uq) given
(Uq+1"“' Up) is nornal (assuning the dispersien
matrix of the sccond variable is non=singular). {7]

(&) Assuming that thc distribution of U is same as that
of pu+ BG whero B 1ga pX m matrix of rank

n=rank £ and G 15 a vector of indcpendent 1(0,1)
variates, obtain the density of U vhen I ig non-sin-
gular, (6]

State and provc Fisher«Coclran theorcm on the distritution
of quadratic forms of a seaplo XpsoesyX; fron N{0,1). (101

Deduce that X2 amd I (Xi- ;()2 erc indepcndente What
arc thoir distrituticns? (8]

GO CIl TO THS NEET PAGE
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Group B
Answer as many questions or parta of questions ao
you c¢ane The maxirua number of marxs you can get
fron this group 19 50. N

Prove that X'AX(D)X® 4f and only if A% = A,
wiero (%5060, )" = X 18 a canplo from 1¥(0,1)s Then,

ohow that thc defe of X° s r(A)e (0]

Deduce that if X (_)Hp (uy £) and I_ is non singuler

then . PN .
e - O X (4]

If (x -2, x + 3) 1o a continuity interval of a diatri-*
bution F with characteristic function* , show that

p e
Flx+ )= F(x=8) = 1o L 2ip 2% it g(g)at.

-7 (101
-]

Deduco that if S {q(t)|dt < =, then F has a continu-

- 00
oug density. s (6]
State tho generalimation of the above inversion .theoren
for a 2-dincnsional rendom variable (xl,xe).
Q(ty, tp) is the characteristic function of (X3, %)
show that qQ(t;, ty) =.<h(t1).q2(t2) for some .functions
9 q2 inpliecs that Xy X, are independent (uaing the
rcesult you stato above)e ' [4+6)=[10]
State and prove llclly-Bray theorcne (sl

Assuning the inversion theorcen (Qne 8(a)) and Helly's
lerma, prove, that if i‘n(t) 1s the characteriatic func-

. tion corresponding to the distridution F, and if "~

£ (t) converges to a functicn f£(t) which 1is continuous
at zero, then F,, converges weekly to a distribution F

r
vhose charactoristic function is £ (Prove any other
result you usc)s [12]
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Hote: Answer groups A and B in gcparate anewcrscripts.
Marks allottcd for cach questicn are given in
brackets [ Je

Groun A
Liaximua Marks: S0

Answer all questiona.
EITVER
writo short notca on the following:=-
a)  Slondorncss=ratio
b)  Noment of resistance
¢) Centre of pressuro

d) Venturi-noters {20]
or
State and prove Bernoulli's theorcm. (201

A vertical gate 10' X 20' high fixed in a vertical dan
has 1ts top 10 foct tclow the wator levele Calculate the
centre of pressure and total water-prcasurcs Derive the
fornula you usce {30]
Group B
Naxdaun Marke: S0
Angwer a1l questions.

A horizontal bean 10' gpan, sirply supported at its ends,
carries a load, which varics'uniformly from 1 ton per foot

at one cnd to 3 ton per foot at the other cnde Drew

bending moment and shear force diagrans. (20}

EITHRR

A 100 inchco long hollow circular shaft with external
dipncter of 10 inches oand internal diamctor of 5 inches
is sudjeceted to torsion of 1,00,000 in 1lbge If tho
modulus of rigidity 13

5 % 10% 1b./1n%,

calculate the maximum shear strees and anglo of tuwlste

Derive the formula you uses (30]

® |

(a) Writo short notes on Professor Rankine's formula for
struts,

(b) A hollow Cele colum with fixed cnda, supports an
exial load of 100 tons. If the column is 15' long
and has en external diameter of 10 inches, find the
thickness of metal roquircds Uso the Rankine's
fornula, taking a conatont of 1/6400 and a vorking
stress of 5 tona per sqe inchi=, 130]
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Noto: Answer groupsA and B in ucpnirut.) angwerocriptse
Ularks allottcd for onch quecstion arc given in
bracketo { Js )
Angvier gz fivo question-. .
Group A
1.8) Stato and prove llcynan-TFearson lerma and show how 1t can

be ugcd to obtain a moat poverfu) teat for teating a
sioplo hypothools against a simple slterrative. {10l

b) On tho basio of e randon samplec of size n from a garna
distribution with froquency function

Po- . Py-1
© £(x, 8, P,) a2 o= O%, 40
(p,)

where Py >0 ie fixed, © >0 and 0 < x { =, odtain &

U lovel a test for testing © = 6, egoainat the olter-

nativo 6 > 8, Ig this tost also moat powerful for altoer-

natives & < 9,? : e
2.a) On the basis of n indcpendant tosses of a coin obhain a0

exact level a most powerful teut for tcsting the hypcthe-
sis that the probabllity of a {osno showing hcad.is P,

against tho alternativo that 1t 18 py (< p,)e (x0]
b)  The number of deaths from road accidents folloyas a Poisson
distribution. Xjse04y X, aro the number of déatha due to

road accidents on n days chocen at randome How do you
test the hypothcsis that tho accident rate per day say
A = A, ngainst tho alternative thet A # A, at lovel of

esignificance a? (10]

3. Let Y (n X 1) denoto a voctor valued random variabdle
which 1s normally diotrituted with

B yeq (Y) =X (n)&p)g (px1)end
V({) = o'a.In where, X (n X p)

is a matrix of known constants and B ad o erc
N(P X1 )

unknovm parancters,

(e) Explein tho princinlo of leagt seuercs ostimstion anc

obtain tho estimatoa of by that proccdurce Show
that thoy minimize the qualeatic form .
(Yrxp)(Y-Xp) (0]
_ ~"3ZF PR A -
() Denoting a met of loasy ecunrcs cotinates by § , obtein
the distribution of ~
2 AT
Ry (Y-38)(yr-x8).
Henco obtain an unbiagcd estincto of . - (101

GO ON T0 THE NIXT PAGE



Greoup B
n (3), obtain a nocco-

4.8) In the linear model set up of.qucotio
pary and sufficient condni'.on that a lincu.rt.;uggttgréiggblc
¥ a
tho paranctcrs g y ooy 5 1xp E,(le) 1

10]
b)  Obtaln a best lincar unbimscd catizate of on ostimablo - (10}
function B (1xp) ?..(p x1)*
Se What are contingency tables? Then you have a oufficiently
largoe eamplcet
(a) How do you tcst for given marginal probabilities ina .
contingenecy table?

(b) How do you tost whether the two attributes are indepen-
dent with given marginel probabilitics.?

(¢) How do you tecat for independence of the two attridbutes?

(Hete: For (a)=(c) the corresponding distributions nced
not be derived)s

(d) In a 2 X2 contingency tablc how do you test for the
independence of the two attritutes when the numter
of obeervations is not larges (4 x5)=[c0]

6.a)  Write short notes ong

(a) Unbiased test

(b) Variance stabilizing transformation for a randon
variatle following a binonmial distribution.

(c) Test of equality of means from two normal dlstritu-
tiorg with samo variancec.

(d) Analysis of variance table for two way classification.
[4x5)=(20]
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Mote: Anower ony faur questiens from questicns 1 to Se
Uarxs allottcd for cach qucstion arc given in
bracketa [ Je .

le It 18 noticcd that tho conowner cxpenditure per person per
ronth on food grains in rural India follows a normal dig-
tritution with unincvn mcan g and ¥movn gtandard deviation
0e5 RuZascd on a randca sample oY 16 inaiviauals it ie
required to test that g m 8400 (rupees)

(a) Obtain the most powerful critical rcgion for teoting
this hypothesis againat. the alternative u > Hye

(b) Ovtain the moat powerful undbiased critical region for
teoting this hypothcols against the plternative u £ by
Bly takinrg o rcaconabdble nunber of alternatives draw
thie power curve of the test in cach cascs [20}

2e A drug was given to 20 pubjects half an hour before ted
tize whilo £5 other gubjects worc kept as controlse The
next morning subdjeets estimated the tino taken by them
to fall asleeg. The following tadle gives tho reported
tinos of the two groupses

(a) Asccrtain from the data whether the drug causcd a
quisker onsct of slecpe (Assunirg that the variability
ig the osamc in both groups of individuals)i

Tino 1n__minut_é_s )

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.

Trecated 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 tascd cn observations on 27 randomly chosen
individuals show that the average are of onsct of a
particular characteristic A 1o 48489 ycaroce The
otandard error is given to bo 10432 yoarse Another
osct of 36 randomly chosen individuals ohow that the
average agc of ongsct of the characteristic:B is 50
yoarg and the standard error is 8456 ycarse. Can you
concludo that the variance in the age of onset of the
characteristic is the same for both the characteristies?

3ea) Tho following table summarizes the mcans and corrccted sums
of gquarcs and productsof the weights of green plant and
dry jute fidre collectcd for 40 individual plants sclocted

at randon.
lican woight of green plant 2 = 524775 gnce
Mcan weight of dry fibre = 34992 gnoe
S}D{ = 33052,97
= 209415

) SKY = 2338470,

Test whether. the correlation between the weight of the green
plant and the weiglhit of the dry fitro is oignificantly
different fron 085, (2]

GO O TO THY NEXT PAGE
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The following table gives the meand and corrcctcd suns of
squarca and products of systolic tlood progsurc (in om of
Hea) (Y) and the aco in years (X) of three groups of
pubjcctos

Group Sample L.cano Ccrrcated sums of oquarcs
. size X Y erd products
<
. S Syy Syy
1 80 2606 90.4 137,875 744185 127.875
2 1°0 2340 9242 3924000 124,000 5154670
3 70 2848 9046 944350 544290 3904860

Teot whether the corrclatian bdbetween the bdlood prcnnu'rc

and age is the sans in the thrco groupse (2]
The. Joint scgregation of thy two foctors, flower colour and
pollen ghape in liorning glofry heas deen studied by Inar.
Ho'records the scgregations as followse

~lower coler

Pollen shape Turrle Ired roee
Long 296 27 333 "
Rotind 19 85 104
Total 315 1T T

The nmarginal freoguencica arc expected to be in the ratio
351 and if the tu» characters,flower colour and pollen
shapo arec independently inherited then the cell frequen-
clea are cexpected to be in the ratio 9:3:3:1, With %hia
knovledge, gnalyzc the data eccrefully,

(zo0]

Three groups of rats were given the same dose of hypnotic
druge  The number of nminutcs cach rat vas unconscious was
recorded belows Ascertain by the snalysis of varlanoe
vhether the average lengths of time the rats were uncons-
clous arc significantly diffcrent for the three groupss
Group' I 13 16 19 14 16
Group II 20 17 22 24 19
Group IIT 14, 18 . 13 12 20

: : {20l
Viva Voca {10}
Records

(10]
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Note: Anawer groups A and 3 in separatc answerocripts.
Narks allotted for oach gucation arc given in
brackctoe

Gtmn- '5-
Haxioun Marke: 40
Answer any two questiona.
Explain thc hendicaps for the ioprovement of coconut by

brceding methodge ilcntior the possibilitics of cffectin
clonal propagation in coconute LB+135=[20]

Writo an account on the foliar spirale in palms with
ppecial refecrence to ¢ocos nuciferas  $hich palng are

tapped for tho sugary juice? [1545]=(20]

Mention namcs of cight tuber crop plantse Give a morphos .
logical account of the plant Solanun tubcrosun, {8+12]=[20]

Group B
Haximun "arka: 60
Answer quegtion 1 ond any two from the reoats
Dlagrams represcating ono nornal diploid (a) and five indi-
viduals with various anouploid or polyplold ¢hrornosozc com=

poncntg (b to £f) arc given delows Give gpccific nancs
for oacth conditions

e : . diploid
b - ‘ -
Ce ?
do :
—_— ?

Coe —

. == 4
f. 2

Explain with puitahle {llustrations the tcrms deficicney,
deletion, duplication, inversion and trzmslocationo[5+15]=i20]

If you arc a plant breeder, which brecding ncthods you

would unc for producing improved varictics in sclf-fertili-
zing plant apecies? llenticn under what cireungtances you |
would usc the back cross method in plant breeding. {1545])={z0]

What are inbrecding and heterogis? Vhat 1s an inbrecding
oinirun end how it ia echicved? Why docs homozygosity .
incrcago by inbrecding? {5+41045)={20]

What 1s polyploidy? lHow are polyploids induccd artifi-
cially? Discusg briefly the rolo of polyploidy in plant
brecding. {5+5+10]=[20]



INDIAT STATISTICAL INSTITUTE -
Reacarch and Tradning School @]
Be State Part III: 1968-69
A:mug.b EXAIIATIONS
General Sciences3d: Poychology Theory ani Practical
mtet 31la5669 Maximua larks: 200 Tinc:3 hourg

Hotet Anpwtr groups A and B in scparate anoweracriptos
Marks allotted for cach queation are given in
trackets [ Ja Angswer p)) questiona,

Group A
Haxirpun Marks: S5O

1, Explain what is mcant by 'phylogenctic differcntiation
of ability', ‘ontogcnic differentiation of ability*,
and 'ontogeny recapitulatea phylegenyts Discuss tho

iopertant featurcs in the differentiation of ability.
24 Frito plort notes on the physical stirmdus, physiolo-
glcal rcecptor, end pasychological response for
a) vision
b) audition
3o Practical Record t‘fork
!

Groun 3
Haxipun Markss 50

1. ° Speeify the threc factors which influence whether or not
a ncuron will respond to a stimmlus, and indicate the type
of reopongso which takca placce Expresa statistically how
a continusus ncrve reaponge occurs if the nerve is
composed of ncurona differing in termg of these three .
factorss Consider differcnt levels of stirulus intensity,

2 Discuss human speech in terms of articulation, audition,
and localization of ceredbral functicnse

Je Practical Rccord Work.

[20]

(20]
(10}

[20]
(201

{20)
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Probability’

Inference

Statigtical Mcthoda Theory
Statintical Uethods Practical
Dosign of Exporicents
Planning Tectniques
Economotrics .

Industriel Statistics Theory
and Practical

Gonotiea
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INDIAN STATISTICAL II'STITUTS . )
Regcarch and Training School
B.Stats Part IV:1968-69

PIRIODICAL EXAMINATIONS
Statistico~4: Infercnco

Date: 14410468 Maxicun Marks: 50 Tno: 1} hours

Note: Anpgwer gny thres questions. Marks allotted

for cach qucotisn arc given in brackets [ Jo

For a monotone likolilood ratio fanily show that one
sided most powerful tcsts cxist for ell sizcs a. State
your arguacnts carcfullye (You_nay use the Neyman-

Peargon Lemna.) (16)
Let X be a real valucd randon variadle with density
£,(x) or !'lix) vihere i
. 1.2
- X .
t‘o(x)--1 e g @ {x o

«n

- 1i.1y2 R PR
i pr ke oo et )
2t =z i/z;0 Y ° -

and

Find tho P, -test of H,(f= £,) voe 1y (fa £)) of size

a = +05, . [16]
Lot X have the Cauchy denoity
oy
I(x)=——§ =0 Lx (0 =@ B (o,
° T 14(x-6)

Find tho locally most powerful test of Hy (0 =1)

voe H (6 > 1) and show {ts power >0 as © => ®i (161

Identify the mininal pufficient statistic in the follow-
ing casos: .

a) Xyseeey X, are ieled. with cormon density
fo(r) =6, if rai, L=1,0., K _
. X -
here © = (8500558, ) and (= {0', ]}.:01= 1,0, 0}.

b) - XyseeeyX, are as in (a) tut () contains only two
' 1 1 1
points (11-(-,...,'1]2) and (%- —)1‘9, % + _}1(_2’ 1(—.-..,1(4-

Tor ncatnesa

(2]



INDIAN STATISTICAL INSTITUTZ .
Rescarch and Training School m
D, Stat, Part IV:1968-69

PIRIODICAL EXAIINATIONS
Statinotics=6: Denmography Thecry and Practical

Batc:14,10.68 Matizun larka: 50 Tine: 1} hours

-

2.

3e

Note: Answer all qucoticno. Marko allotted to eac
question are given in brockots .

That arc tho different colunns in an nbridgcd 1ifc tablo?
How aro thcy relatod? Doduce tho relationship between ;g

and ,n.e Stating clearly the assunption invelved. [18]
You arc given tho following data taken from occupational
nortality investigation.

Ago Standarad Occunation X Occupation Y
group populnti~n populutlon qx population qy
“population Ay
at rick .
15-24 270,000 , LO001 . 4,000 . ,L,005 13,000 - X1
25-34 310,000 ., ,002 16,000 . L002 20,000 .001
35=-44 350,000 . 4003 28,000 . ,002 . 33,000 002
.45«54 320,000 008 33,000 - 4007 29,000 .008

55-64 250,000 . 4022 28,000 . J02) 28,000 4025

The mortality exroricnces of occupations X and Y may be
conparcd by comparing the stondardised death ratee by

1) dircct method (2) by indirecct method. Calculate the

dcath ratca by cach of these mothods and state with recasons

to what cxtent you think a rcliable comparison between tho
occupations is obtaincd. . {17}

Bricfly discuss any three of the following:
a) 'de facto' and ‘de-jure' population énumération,

b) nethods of identifying nenbers of ccononically active
population,

¢) doficicncies in Indien vital regiotration atatistics
and ougsesticns for. improving then,

d) ecrrors in census data. [15]
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Reocarch and Training School 153
B.Stets Part IV: 1968-6G9

PERIODICAL EXAITNATIONS
Statietico=7: Econcmetrics Theory and Practical
21.10.68 " Naxioum Narke: 50 Tee: 13 hours

ste: Answer all' quostions. Harks allottcd for cach
question are glven in btrackets 5

How and when the quostion of multi-collincarity becomeo
important in conncotion with the cstimation of a demand
function. Suggent a method to got over this dAifficult
situation, {

Give a statcment of the Cob=7ed nodel of demand and
gupply, of onc comodity only. Examinc tho identifia-
bility of tho oquationg of the model. Derive the tinmo

path of the cquilibrium pricc and give your comnacnts, {15]

From tho following data draw the concentration curve
for the total per capita consuner oxpenditure, and con~
pute the Lorenz ratio from the sare data.

Table (1): Per c:qzita nanthly total conguner
oxponditure (Rs.) by classcs of expendi-
ture level, with pereent of persons in
cach clags, all-Irdia, Urban, 1953-54,

POT capita monthly percentage per capitna monthly total
oxpenditure class  of pergons consumer expenditure in

Roe ) Rn.

(1) (2) {3)
0-8 . 7,52 6,24
8 ~11 . 12,09 9436
1 =13 8.56 11,92 -
13 =15 9.29 14,01
15 - 18 - 11.36 16,27
18 ~ 21 10.44 18,98
2L =24 7.79 22,59
24 = 28 8.32 25,64
28 = 34 ' 5.41 30467
34 =43 7.85 38,15
43 - 55 4.86 - 48470
55 and above 651 - . 80,33

[25]



IDIAY STATISTICAL INSTITUTS .
Roacarch and Training School az=s]
BeState Part IVt 1968-69

'PERICDICAL EXAMINATIONS
Statistico-7: Planing Techniques

Date: 21.10.68 Naximun tarks: 50 Tnot 13 hours

l.a)

.

2,

3e

Moter Answor gny two quostisns. Marks allottcd for
cach queation arc ziven in trackots, .

Explain tho constructinon of inter-industry tables
and show how they can bo uscd to demonstrato the
oequivalence of the threo concepts of national income.

Statc the basic agssuoptions of input-output

. analysis. [1847)=[25]

Discuses the ncecssary ond sufficicnt conditions for
a bill of goods “eing producidle under the Leontief
static systen. [25]

Solve the follovdng linecar programiing problems
graphically and shade the region reprcocnting the
feasible solutions:

(2) 2x) +3x, < 6 (v) 5%, +10x, <50
X v e oxp 2l
X 20 X L4
' Xy % 20

max, 2 = x.l + g X . .
Mn, 2 = 2%+ X i25])



D'PIAT STAT(STICAL INSTITUTE AN
Regearch and Training School
BeState Port IV: 196869

PERIODICAL EXAXINATIONS
Statiotico-4: Probability

Datot 28.10.68 Haximun Markss 50 Tino:l% hour
Notos Answer all quostlons. HMarks allotted for cach
qucation are given in trackots .
1.a8)  hat 18 a stochagtic matrix ? {4]

b) Prove that if A 4g a stochastic natrix l\2 19 also
ones . : G}

o) It A2 18 a ptocresatic matrix, .Gocs it Zollow that A dis
a Btochastic ngtrix?: Give a proof or a counter-cxample,
whichcver may be relevant, :

d) A 1s a cotrix in whiclh
1) eovery entry 40 >0 , aond

L8l

11) tho sun of tho clements in cach row is <1, A2

is a atochadtic matrix.
Provo that A 1s aleo a ntochastic matrix. 3]

2.¢) P 1s a otochastic matrix cuch that PO has omly pooi=
tive cntries in the lest column, Prove that

1o P* = ¢
. n
cxists and has identical rowss Stato md prove the
needed lerma on weighted everoges. {10+4]=014)

b) - Give a stochastic matrix P such that every column
in every powor of P contains at least one zero and
such that [PM] converges to a 1init matrix as
as n —> e« ), {8]



DNDIAN STATISTICAL INSTITUTE \1233)
Regcarch and Training School
, BoStats Paxk IV: 196869

PERIODICAL EXAMINATIONS

Statiptics-4: Samplc Surveys Thoory
ard Practical

Dato: 28.10.68 Maximn Marks: #0 Time: 1} houre

l.8)

2.

3

b)

c)

a)

b)

c)

Note: Answer nli questionse MNorks allotted for each
qicsticn are given in brackets HS

Prove trhat the prebability ¢f sclectizn of a specified
unit at a specificd draw 1s equrl t0 1/ £5r gerece
without replacenent whero N 4s the population size.

Prove that the sample moan is tho best lincar unblased
estinator of the populetion noan in the subolass

far ¥4 where o, {r = 1,2,4.0, n) 15 %10 coofficient to
be attached to tho variate value of the unit appocring at
tho r-th érav and yl. ic the volue o2 “h: unit dravm at -
the r-th'draw, for ores without replecencnt, -

Assuning that tho finite popvlation is a randen sazple .
fron an infinito, rorm:l super-pépulatior. derive exact
confidence limits for the porulation me#n, + [54745)=017)

Derive an exact upper tound for the bies of the classical |

ratio entimatcr.

Derive an apprroxdmetoly unties2d ratio setinator whose
asynptotic bigs does nat occntein terms of ovder n-l and

¥l for srs witheut replaccacata
Suppose there &sn M dsmatas in the pomulation. Derive the

: r - o
cstimator of dﬁl ,(1 . f and derivo its veriance for serere

) . M -
without replacenent where flﬂ =0 and jY 1s the jth
domain population mean. ' _l5+e+51=[18]

From a population of sizo 120 a samplc of 10 is drevm with
8eTe8. Without replacements The vilues of y and x of
two charecterictica roagured on each c¢f them ere as
followvs:
Unit ¥oe 1 2 3 4°5° 6 7 & .9 10

Yy 2 42 43 6 7 5§ 41

x 65 125 54 120 95 173 270 150 118 40

The population is divided into 4 domains. The scample
units in thece 4 demains arc as given belows

Donains 1 R , 2 3 4
Unit No. (1,3,10) (2,5) (4,6,8,9) "

Given that the population mean of x for domain 3 ia

153 estinmate by atio mcthod the population mean of ¥
for that domain. Eotimato its officicncy over the usual
unoiasod cotimate, Give rationale for waing ratio methed
here. .

110)

Assigmentne (5]
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MID-YEAR EXAMINATIOUS
Statiotien-4: Probability
Dato: 18,12.,68 Kavimun Barks: 100 Timo: 3 hours

lNote: Angwer as tuch as you cens Marks allotted for
cach questicn arc givon in brackots [ Je

l.a) There arc 12 statcs in a Narkov chaine In the stochastic
matrix, there are positive entries in tho following cella
and zoro in overy other cells Doternine the tranaient
statoo, orgodic classcs and c"clically moving gub=classcs
in oach crgodic clacse

;1 94 é ; (2,1). 23”- (3163 é 95) (5 3)7 (6)1)1
Gy7 7,4 s (8)1), (8,9 9,1 , (9 11
18,11), l11n2), (1~, {12]

b) Same as-above but (1,8) and (9,8) also centain pooitive
entrics (in addition to the 17 cclls of the previous prob-
lem)s  You are advised to draw a completely new network
for this second problemy otherviso there may be econfusion. [12]

240) . oC 3 Wl
P= .2 0 8
C .6 2

obtain 1im P". Describe your method; proofs (for the

theorens Used) need not be gived, [12]
i)) Deternine any nonsingular stochastic matrix P such that
o5 o2 43
n P" 10Q=" 45 .2 .3
" T8 a2 a3 le]

¢) Detormine a nonsingular stochastic matrix P auch that

1) 1in P" is the Q above, and
n

11) the cntry in the (1,1)= coll is ¢3. (8]
3.a) Prove that overy recal eigen value of a stochastic matrix
K 118s an the interval [-1, e {10]
b) Show that no stochastic matrix of order 2 X 2 can have
tho cigen valucs =1, =l, . [12]
¢) Give an oxample of a stochastic matrix whose cigen values
are
i) +1, 41,
11) 4, -1, : [5+5)=[10]"

d) Forn the maximun weighted average of 1, 6 and 4 satisfy-
ing the following omditionax

1) As usual, thz weights Viyy Woy o aro’ all nonnecgativo
and Wi+ Wot Wz =13 :
and (11) Wy 3 Wy Wy ) Wa
You rust provc conclusgively that your average is the

greatost possible. {10]

4,a) Wnat is a transiont state? (2]
b) Prove that 1f J 1a a consoquent of i and k is a consc-

quent of j, them X is a conac:qucnt of ? (7]

¢) Prove that overy consequent of a nontransient stato is
nontransient, (7]
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l.ID-YEAR SXAMIMATIONS
Statintics-4: Infercnce

Date: 19.12.68 Madmun ifarics: 100 Tz0: 3 hours

1.

2,

3e

4.

Se

6a8)
b)

7

liotet Answer questions ? and 8 and any threo other
questicns, larka allotted for oach queaticn
aro given in brackets [ Jo - -

Dorive tho UNP \mbiancd tcst of oilze a for independonce
ina2X2 ccntingcncy tablo, {16]

Lot xﬂ_....,xi n, ) 1 = 1,‘. be :Lndoweﬁdcr\t nornal with

moan py and ve.riunco a' . I-‘ind tho MP similar tost of
Blze a of i (i~ up) coatnot 1{1(u1< Hp. e . . el

‘Lot Xj,eeeyX, bo independent, I (u.c e Show thut a UP

test of size a cxisto for Mg (o"-:oz) vse nl(u =o’l) if
o? > crﬁ but no such test oxiots 11‘ 0'21 < o'i. Does a MP
ainila.r tcat of sizo « oxist fecr the latter case? [16]

Donno Frascr-sufficiency. Show hew 1t can bo used to '
got a MP sinmiler tost of gizo a-in the fcllowing problenm,
X)seee,X, are ieied with a continuous distridbution func- .

‘tion F(x)s Test I (Medien = 0) vs. % (median > 0)e el

Let ,XseessX) . beo 144sd with common density

£4(x) = k(8)o®% ¥(x)s Doscrite the Zayes cclutions 4n a
two action prohlecu if .
1) tho loss-difforence hac onc sign-chango
11) thc losg-aifference has two sign-changes
(You have to prove- a1l the.regults ¥ou necd). [848)=[16]

Digcuss bncny th'\ use of b*\.ndod conplotcnona in tcsting.

Show that a sufficicnt statistic vith boundcdlj complcto
family of distriduticns is mininal sufficient. (You Y
assuno tho sot-up of discroto distrivutions.) [6+1o] [16]

In the following X 18 a random variablo, real or vector
valued, with denoity fg(x) ~a < 6 < b. Tho statcments

below aro either truo or felscs ‘I'rove the true statements
and provide counter examplcso in other casose

a) If T(X) 4= sufficiom: for tho family of distribu-
tions of X and (T(A)g is pufficicnt for tho family
of distributions cf =(¥) then @(T(X)) is sufficient
for the family of distributions of Xe
b) If T, {e sufficicnt for © and T, 1is indcpendent
of 1‘1‘_ under cach ©, tlcn the distribution of '1‘2 ic
freo of ©. . 4]

¢) The likelihood retio test depends on the sufficient
statistic only. (4]

d) Tho likelihcod ratio test in unbiascds Y

G0 O TO THT NEXT PAGE



.

" 2
) 1. - 2(2-6) N
o) It f,(x) a-— 0" .an
) Yo
Foalx) =1 4f x>d a (¢
, ¢
) =0 othervise
1s an unblasnd a tost of Hj (G 0) vge 1L (6 #0) then
o = =4, LR [4]
£) If for some «, and 9, threrc cxists a ?’.!‘. teat of
ToHg0 =0,) vel Hy(e > ¢ o) then the fantly { 1'9} 18
m‘ IR :unuy in x. . {s1*

g) A neccasary and °uf1‘1cicnt -conditicn for donaltles
fo(x) to have nonotcnerlikelilrood ratio, 1f tho mixed

gecend derivative .
n . .
g K logii“(x) s
. 003x
oxista, is that thia dcrivu..!vc bo >0 for all 6
- and x. (8]

8. Pind the pminimal sufficient statistic in cach of the
following cases and cxamine whether it is conploto

,8) Xpaees, X ave iaiud and Po\’ﬁ =n} =55
e, =1,2,.0., 0 .
=1,2,3,00 v T

b) X 1s a ranacm verisble and the ﬁaraﬁ%tcf egpace is
the fanily of &ll syanctric distritutiorns

PO{)(:]:} =~:qulx=-n} , m:O,l,“2,...
) Xjieew, X, ere 1,1.4,
folxy) =0 1f ¥ =1
1=-90 if o= 0

and () ".consists of thrce points © = }2,
) [74646)=[19)..
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;'.lIP-YEAR‘ SXAIINATIONS
Statiotics=5: Stetistleal Methods Theory and
‘ ’ Praotical

)
3|

Date: 20,12.68. " Maximum Marks: 100 | E Time: 3 hours’

l.a)
b)

Notet Anawcr Group A rnd Group B in peparate anawers
seripts. Marks allofted for each gquestion arc
given in brackets [ Jo. : -

Gronum A

Theory . 1 .

Maxinun Markss 50 Sugseated tino: 1-:; hoursg
Angwer a1l questions.

Dofine *tolerance 11nitn:. . .. (3]

Ifr (xl.xz,...,xn).rcp_rcsrmt a sample of size n f{on

Wy, o?), % =% Zx, 8° ='m1': E(xi-i')2 and

- S Reka Y 27 2
P(He) = S L om(xm) /267 4y

%-¥a - A/Cnd. - N ]
show how a valuo of Xk ‘could be dotermined such that the
.cx}mcted ‘coverage “by tho tolorance linits Ei-ks. R+ko),
EP(R,8) 13 oqual to a preassigned valuo- a (0 <« <1). [i2]
Constder randon varle\blcs'(Yl,Ye,._.. W) =X chd g

lincer podel under which E(Y) = X p , dispersion matrix
DY) = ¢°I. The matrix X 1s knowm dnd § 15 a Yoctor

of unknown paramoters.: Assuzme further that the variables
.are nornally distributed.- Show that .

a) If RS- nm(;!_-xg)'(y_-xg) show that/RZ/c° has a’chi-

squaro distribution with n-r d.f. vhere

T = rank of X (8]
b) Consider '@ hypotheols: HB=h and 10t
R = mn (L =%6)(X- %)
B:HB=h - =
L= = B ’ . L s
Show that if each component of H3, is individually -
cstimablo . - .
RZ - R = (HE ) (X' X)7H) T (HE- 1) . {10]
. o
Yhat can you say about the distribution of (R2-R2°)/°“' \
1f no component of HA in individumlly estimatic® €3}

Obtain tho analysis of covorianco for a two-way classi-

fied data with oqual nunber of obsorvations per eell taking
into account a oingle concemitant variable which has been
observed along with tho prinmary variablc of interest, 151

GO 01 TO THE NEXT PAGE T



1.

2.

3.

4e

ireun 3

aracuic"l .
Maximua Marko: 50. - +'Bligzested timo: 17 hours.
Anavcr ail questions.., -

In aotting confidence 1ntcwa1c| for the modiah of a conti-
nuous distributicn using the symmotrically cpaced order-
statistics X(r) and X(norsl) on tho:basis of a’ saaple of. .+,

sizo n = 28, find the largeot values of T yielding a con-
fidence co-officicnt not lcss than . . )

a) 0495 . ..
b? © 0499 (10]

The measurcmonts of Nasal Length 6f ‘4ndividuals, belonging
to 4 differcnt ctilmic grougs, as obtaincd 1n an Anthropo-
metric study arc given bolowe

Apply a non-parcneiric test to oxantno whe ther Nasal Length
is useful in distinguishing among ttcac £rcup3d.

Group tensurcaento in na. . - Sacple.

- size
KURUN3A 46,51 ,48,53,44,45,49,42 8
HAKKIPIKKI ~ 40,46,48,45,47,48 - 6
NUSLIM 48,44,55,49,54,50,56,47,59 9 -
SOLIGA 54,£0,58,44,49,40,47 . 7

Thirty persons in tac incone zZroup R$+1000-R8.1500 were
asked to gupply rcturns of thelir nonthly inconcs for _
purposes, of taxations But only £0 reiurns were reccived v,

" 111 tho epocificd last Jatc, and 1t has to be decided ~\

vhether theso can be' accepped. as represontative of the
30. There arc prior rcasons to beliecve that thosc with
larger incones ve natural reluctance to supply., thc
figures and nay dclay more than the otlmrs.

Tho followi.ng are the figuros in the 20 roturns rccoived,
in that order:i~ | et .

1220,1290 »1180, 1270 ,1400 ,1090 1190 1 0 1170 1300,1310,
1280 41350,1320,1380,1420,1590 ,1470,1360, 1460,

Examine whether there are nufi‘icicnt cvidenc"s for the
abovo claim. {10]

Practical rccords. L - : (10]
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LID=YEAR EXATUATICNS
Statistico=7: Planning Tockniques

Dato: 21412468 Haximua Marks: 100 Tire: & hours

Hater Attempt pry ter. questionse DYarks allottod for
oach qucsucn aro given in brackoto [ J.

lea) Explain how o linear prograaning problem involving linear
incquality constraints can bto convorted into onc involving
congtraints in tho form'of a sct of simultancous lincar
oquations po that there will bo a onc=to-one corrcgpendence
between tho fcasible coluticns to tho former and those of
the lattor. How can you engure that the optimal valuca of
tho odbjectivo funotic.as, 1 thcre aro gny, will also bo
the eane in both caoos?

b) Explain the procoduro fcr the rcduction of any foasible
soluticn to a lincar. pregranming problen to a basic fea-
aiblo solution, .

¢) Consider the sct of ccuatinna:

Sgy = 4Ep + 3z + ¥y 3,
2:1 + gp + 5:3 - 3(4 0,
Ey +66p = 463 + 20, =15
A feasiblo solution ie gy =1y g5 =2y ¥z =1, [, = 4
Reduce the solution to a basic fcasible molution.
.. [20426+16]= [so]

2, Given a basic feasiblo-solution Xg = B 'b to the et of

) conatraints AX = b for a lincar progrannirng probdlenm,
with tho valuo of the objective function for this aolu-
tion being Z = OgXpe If for any colum a, in A but not

in B, the condition Zj- )’J ¢ 0 Mholds, and if at lcast
one T, > 0, show that it is possible to cbtain a new

basic feasible solution by replacing one of tho columng of
by a,, and thc new valuo of the objective function

Z satisfies Z > 2. If, Lowever, 2y~ )3 20 for overy
colum aj in A, show that tho correesponding veluo of the

odbjective function will be the maximun that it can attain. (50]

3.a) Explain how you would find an initisl basic feasible
solution to a lincar prograrming problenms

b) Solve the following lincar progranning problen by the
sinplex meothod:

£ + 3 + Ey =< 4

2% + Ig £ 3
R S 4:3 + Ly £ 3
Ey9 Enr B39 £, 20 .

mAX 2 = 2fy 4 AEp + £y ¥ Lge [25425)=(50]
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UID-YEAR ~ EXAIUATICNS -
Statiotico=7: Economctrics Thesry and Practical

Date: 23.12.68 - lavimun Markst 100 Tinet 3 hours

1.

2,a)

3.0)

b)

4.

Notes Angwer 11 guestions. Marks allotted for cach
qucstio?l_i'\rg givan in brackets [ 1.

Discuss, how you wwuld formulate the asgregate demand fune-
tion for a particular cormodity starting from the theory

of consumor bohaviocur. Oonsider both lincar and nonelincar
formulations for this purpono. [15]

It xl.x.,_.....:n aro 1ndop\cndcnt1y ard identically distri-
buted as A (k, o) then, give tho distribution funetion

n
4 . .

Jyivo the equation of tho Lorenz curve for a randon varisble
al3oributad as ‘A (1,0%) and examine tho proporties of,  (14]
wnis LOTCnz curve. -

What are family budget data? What are the major uscs of theae

-data? Briefly describe the method of collection and tho ma[i.n]

source of guch data in India. 15

Exanino the rolo of houschold sizo in tho formulation of the
Engol curve. (20)

Tho folloving table gives tho distribution of Inconme as
wbtainod from the Indian income Tax Returns (1955). Pit

a Poroto distribution to the eppropriate number of income |
classcs, by cstimating the peromoter from the Lorenze-
ratio of the distribution,

Tablo: Statistics of Individual Salarics asecssed, 1955.

range ol Incoce in number ol Inconmes total Incone

rupees  (annual) agjonsed assessed (Ro.)
(&) — (3)
below =~ 4200 16361 42266049
4201 -~ 5000 . 43498 204483698
5001 = 8400 £0032 383320767
8401 ~ 10000 . 19835 179451931
10001 ~ 15000 17583 217018779
15001 = 25000 8550 161309668
25001 ~ 40000 3779 1179C2100
40001 -~ 55000 : 1173 54294342
55001 -~ 70000 312 19250598
70001 -~ 85000 12 9757201
85001 ~100000 60 5423397
100001 ~150000 89 ) 10623869 .
150001 -200000 34 6323521
200001 and above 2 2929444
(0]




. H TATIS! 2T TINSTITUTS —
REUECRE IR wm
3.,Stat, Fart IV: 1968-G3 . ..
MID-TEAR EXA:INATIONS
Statigtica=G: Sample Surveys Thesry
Date: 25412468 i * Maximun Warke: 1CO Time: 3 hourg

Notc: Answer all quoctions. larks allctted for cach
quosation aro given in bracicts .

l.a) Givo a genersl unbiased linear ostinatér of tho popula-
tion total Y for multistoego designs and derive ito vari-
anco in terms of the primary variances Vi basod on
socond and highor atago units.

b) Dorive a genoral rule for undbiesed variance.estination in
nulti-atage dosigno using {a).

c) Considor a strasificd two-stage design where both prinma-
rics and socondarico within each stratum,are drawn ty ers
witlout replacement (arswor). Spell out the Tormulao.for
variance of the eotinater and unbiascd ostimator of vari-
ance using cither (b) othorwise. (5+8+7]=[20]

2'.'3) Suppose thero are two strata. Fron strotua 'l a sanple of
' n); units i1s sclected fron the Nl; units in that stratun

by srewcr. In stratun 2 there aro Il primarics with b,
socondarios in cach primarye. A sample .of n, primaries
and o, socondaries fron oach selectod primary io selec-

ted by srswor. .Suppose tho cogst function is
C= n)0) + NpCy + NohyCy where ¢y = coat pen unit in .
,atratun 1, ey = cost per primary in stratum 2 and ¢z =

. .7c0st por secondary if stratun 2. . Dorive an unbiascd esti-
. mator of the populatisn total Y and then derivo the
optimun value of , wiich ninimises the variance of the
ootimator for fixed Q. . :

b) Consider a four stogo design in which nd> 1 prinarics
are drawn with ers with replacement (ergwr). - Each timo
a primary 1s sclected, a sarplo of sccondarics ip dravn
with unequal prodbabilitics withcut replaccment. Within
oach sclccted socondary, a sample of third stage units
18 sclected by srawor and finally from ecach sclected
third stago unit a systcmatic seaple 1s selocted circular
systematically. -Supposo wé have unbiased ostimators of
the primary totals sclected in the sample. .'Dlrtsm- an
.unbiased ostimator of Y and its undiased variance esti-

mator using the unblascd cstimators cf sampled prinmary )
totals. [1347)=[20]

S;A) Prove that i.‘or Lahiri's nethod tho probability of selec-

tion of i-th unit is proportional to its sizo Xy

b). Supposc that in a asmple of n unite the first unii is
selectod with pepess of ¥ 's and the rezaining (n-1)
units with srswor from the remaining (li-1) units in the
populations Dorive thc probability of inclusion of i-th
unit in the sample in tormn of X; and prove that the
prodability of sclection of the saaple, P(s), is propor-
tional to & Xi nf tho units in the oample.

©) Suppcsc thers are I clugters in the population and tho
sizo of 1-th cluoter 1is Hi' Supposeé n  clusters aro
sclectod with probabilitics proportional to l‘.!i and with

replacement, Derive an unbiascd cotimator of Y, itg
variunce and unbinned variance estinators (54748)a(20]



4.&) Dorive tho cptimu:\ allocaticn for atratificd orowmr voing
the crat function € = ¢, + I 0y Ny

b) Supposo thore aro 1 domaing in tho population and the
abovo stratificd srowcr samplo ia dravm. Dorive an unbia-
scd catimator of i-th domnin total and-its veriance

oxplicitly..
¢) Supposo a srsvor samplo of n units is dravm z\nd the
post-atratified cauuatcr ) = .

el

. ] \ =z N1 y1 /i
is uscd, whero | 1 ‘= mopn of the ng > 0 unita falling in

stratun 1 and ;1 =0 1if n = 0. Derive tho oxact
bMasor ¥ o : [7+6+7)=[20]

5.a) Doscribo oircular systematic sompling of n units and
prove that the semple ncan is unbiaged for this schemes =
Assuning N =nk, n unu:s aro seclectcd systematicelly

b
after a randem start from 1 to k. - Provo that

~

. - 2 .
’ v(y) = L {2 + (n=1)9 ) where o =

populaticn variance and ¢ = intraclass corrolation be tweon
pairs of sample unite.

¢) Fron a population of N w.lts, a srowvor sample of n'
units 1s sclected and their x = valucs moasurcds Then a
srowor of samplo n.units from these n' unita is scldctod
end their y-values nocsurcd. Provc that

A .

=y+k(§'-\'t)

is an unbidscd estinator cf Y. where ¥ .and X a.ro

sample means ¢f n units, X' is sadple moan of n' 2

units and k 4s a constant, Dorive tho-varienco of Y.
15+6+91=(20]



L INTir ¢ STATISJAICAL TUSTITUTS ! e

Regearch and Tredning-School: 131
BeStuts Part IV: 1968=49- -
MID=YEAR EXAMINATIONS
Statistics=6:- Sample Surveys Practical’
nte: 26,12.68 ¢ v !aximun Marka: 100 Timot 3 houra

Note: ‘Answor all qiousticne.. Marks allottod for ecach
question aro given in Yrackets [ Ja

1. A survey 1o to bo conducted for ostimating tho total
nundber of litorates in a toim having throe communities,
some particulars ¢f vhich arc given in table 1 based on
the rosultn of a pilot etudy,

Table 1 A rough 1doa of the tctai nunbvor of
porsons and proportione of literates
in 3 cemmunities.

Totad nunber Percentage of
Comnuni ty 5f porsang literaten
1 60,000 40
2 . 10,000 80
3 30,000 60

-4) Treating tho comrunitica as strata and assuaing orswr
in oach stratun, allocato a totel wvemplo sizo of 2000 ™
persons to tho strata in an cptimun panner for ooti-
nating the overall proportion of litcrntoa in tho
town,using thc data in Table 1.

i1) 'Estinato the c!“‘icicncy cf stratlficaticn a3 conpa.rod

-to unstratificd sampling. ; {25]
2. For studying the living conditicns of the working class .
population rcsiding in an industrial arca, a stratified
two-ptaze sanmpling dcsign ig propoacd, in which from cach
stratun a samplo of factoring 1s to be drawn systcmatical-
ly vith pps®*, sise being tho nunber of workers in an
oarlier period (x), and a sadple of workers is to bo sclec=
ted from cach sanple factory lincar systematically with a
randon etart using the current puy-roll. The rolevant
data arc given in Table 2.

4) Dotcrmine the congtant woight to bo usoed in a oelf-
- weighting design fer ensuring a total oanplo 5170 of
about 1000 workerss

1:1) Spccify the pampling interval tc be used in cach
sanplo factory fer achicving a solf weightirg design,
uaing the constant welgant dctermined in (1).

111) Also find *he approximate number of werkers oxpected
to bo pclected from ocach pazplo Zactory, therby de- -
tornining approximately the total sanplo size.

Tablo 2, umber of workers in sanmple factorica.

Sample Ilunter of werlierg _Sanple hunber of-
Stratua poctory  past current S:;a fac- workers
terv  vast curv-cnt
(1) (2) ) .. 1) __(2) JS:)
1 - 1 9y 163 3 1 2697 "809
2 523 465 2 4667 6255
3 110 64 3 1423 - 1158
4 741 €29 4 1064 1150
, 2 1 4200 3504 4 1 90 91
2 3187 2527 2 618 416
3 2215 2186 3 150 131
4 5322 5085 4 266 82

GO Ol TO THD WEXT PAGE
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4.

-l=

(nunber ¢f workara in an eaclier poriod=atratun 1t 5696;
ptratun 2t 43098, atratun 3: 31625; ntratun 4: 10774).

(0]
(» In ppo Byﬂtgrutlo 8anpling, the Joumulative totals
3 » 131,200y I, ‘aro dotermined and tho units

corrosponding tc tho numbers {r+ jk 041,2,.0. {n=1)
aro gclocted, whero K = T/n a{x/nam}d 'rJ Is :ax"ax'xdom’(n
nuaber botween 1 and k. Tho unit U‘l 18 inocludod in

tho sanmplo, 1f Ti-l <r+ jk g '1‘1 £3r gemo velue of

3 (=0,1,20..., (n-1))-).
In planning a :mnp}o ourvoy for catimating tho proportion
P of area under juie in a rogion, a pilot study was under-

taken, in which indopendent pamples of clusters of differ-
ent eizos (x) worc teken up for cstimating the valuos of

with a view %o astudying the relationship botwcen x
and 0%. The results ubtained in thin pilot survey aro gi
given in Tabloe 3.

Table 3. Batipatcs of o'% /P(1=P) for different
cluster sizoo. :

.ﬁ:gtcr - oi /P{1-P) g%\;gtcr o‘% /B(1- P)
(acres) (acres)
(1] ) I (69) 2] -

1.00 041120 12.25 0.0454

2,25 0.0813 . 16,00 0.0419

4,00 0,0659 2500 0.0398

6425 ° 04,0577 36400 0.0342

9.00 0,0505 '

1) Exenine grephicelly vhether column (2) n Tablo 3
conforms to the rclation

U;=;\Kg,

where a chd g aro ecnatants to be dotermined.

11) Asguming the cost functicn € = 10004 2.1n+ Oe7nx, -
.- dotormine the optimun values of x and n for
eatimating P on. tho basis of 2 simple rundon
panplo-of n clustors of size x wren the cost
i1e fixed at R8410,000. . [28}

The sizo of tho population in 1920 (x,) end 1930(3/1) of

49 united statos citics solected with cra without rcplaco-
pent from the population of 196 citics is giyen in Tabdle 4
Calculato Mickey's unbiasod ratio ostimator £ for the
cholce kX = 4 and some choice of | .

{«

and ecatinato 1ts rclativoe standard orrore Given
X = 116.933673.

[25]



3=

Tablo 4: Sizo of 49 Largo United Statcs cition
. (in 1000's) 1n, 1520 (xi) and 1930 (:"1)‘

X3 ¥y . X ¥y *y ¥y

7 80 2 50 242 291
138 143 . s07 634 87 105
67 67 179 260 30 110
29 50 : 122 113 n 79
381 464 50 64 256 280
23 48 44 58 43 61
37 . 63 77, 89 5 57
120 115 64 63 94 85
61 69 64 77 43 50
387 459 56 142 208 317
93 104 40 60 38 46
172 183 40 64 161 232
78 106 38 52 74 93
66 " 88 136 139 45 53
60 57 116 130 36 54
46 65 46 53 40 58
48 75

Se Noatness end clarity,

(s]



Datct

1.

2.

3.

4,

TUDIAL STATISTICAL INSTITULS =
Roscaxch and Training Schoosl ——
B,Stat. Pars 1V: 1968-59

ID-YEAR EXAINATIONS
Stastistica-8: Deoography (Thoory and Practicol)

28.,12,68 Maximun Merks: 100 Tine: 3 hours
Tcte: Answer all questions. laorks allotted for cach
quostion aro given in dracketa -

Digeuss briefly the mothod adopted by the census Actuary

for the construction of Indian Life Tables from Census
returns (1941-50) vAth special roference to the ago

groups O« 5 and 60+ . [25]

Explain olearly tho dit!‘or‘:nt‘ stages which led to the
formlation of tho law ¢f population growth

L
Pe 1+ olB- ¥/
whero Pt' L, 85 ¢« and ¢t huve their usual significance:

Discuss the law of growth of population with refercnce
to Indiarom tho following data.

Tear 1591 1:"01 1911 1921 1951 1941 1951 1981
Population in a -
nillions 236 235 219 248 276. 313 357 436

{20}

The propcrticn of cver-married wenen observed in gucccs-
sivo § yoar age groups arc showvn ir the table belowe The
average nunber of female children bern on coppletiun of
reproductive periods to women (including those who wore
¥ldowed or diverced befere tho end of their reproductivo
pericds) nmarried at varicus ageg arc also shewn in the
sane tablo. Calculate the Gress Reprcduction rate for the
population. Explain clearly the assuuptions you nake.

Ag¢ group  Parcentage ol AvVeroy € nce of fomalé children
in yoars ever narried bern to over married women

wenen (cormlcteod fertility)
15 - 19 4 1.668
20 - 24 43 1297
25 - 29 . 73 0933
30 = 34 80 06633
35 = 39 81 04300.
40 - 44 2 0,068
45 = 49 83 0,002
— (25]

Briefly discusa any threo of the following:

a) Hospital rccords as a source of morbidity data:
b) Incidence ond prevalence rates.
¢) Uacs of vital atatistics.

d) Undorlying canse of doath and tho procedure for
1to selections [10+10+10]=(30]



TUDIAY STATISTICAL INSTITUTEZ o
Roscarch and Training School {1538
BaState Fart IV: 1968-69
HMID-YEAR EZAMUATICRI

" Statiatics~8: Educational Statistics Theory
‘and Practical

Dater 30.12.68 - Uarimun larks: 100 " Tioo: 3 hours

Hotes Anewer quonsion 8 and any five from tho rest.
- Marks ulloteod for oech question nrc givcn in
_brackots [

l. Briony doscribo tho conputational procedurc and propor-
. ties'of any twvo of thc follewving ncthods of standardising
tho raw scorcas

a) Porcentilo scorcs (b) Stanine grades (c) 2=3Coros.
: . (848)=[16]

2s0) . That do you underatand by 'biserial corrclation cooffi- °

* ciont? Dorive the formula with the halp of which you can
ostimato *normal! the corroletion cocfficicnt using the
biserial correlation coc!‘ficicnt.

b) Test X "Ye reported as having a mean of 68,1, a standard
deviation 24.8, a rclipbility of 0,97 and a validity of
0e75 with tho critorion. Tuo moan value of the eriterion
scorcs 1a 117.8 and’ the corresponding standard deviation
i3 20.1. If wo scrocn a group using scores on test X
and obtain a sclected subgroup with stendard doviation
15.0 on test X, what will tho validity be for this
. test on this asclected grovp? . (1046]= [161
-3e Degeribe what you undcrst:md by (a) factor 1oad1n.%n
“(b)- factor scorcs é conmunality (@) uniquencss
tetrad differenco f) multiple-factor theorye - . R
{3+4342424343]=216)
4e9 Disouns tho offocts of the following on the variance of '
the total scoree

1) {tem difficulty (11) item varianco
111) item validity (iv) iten inter-correlation.
b)  Dotcrmine the rcliubility of . tro diﬁcroncc acorc obtained
from the following pair of tests X and Y wnere

rcliability of teat X = 495
roliability of teat Y = .85
correlation botween test X ad Y = 40

Assuno that tho vc.rianccs of teots x and Y are both
to 1. . f°ws]=[16]

5.a) Show, aftor atating tho undov-ly_ng nsaunptions, that the
roliability ol‘ a test 1o

. " %0
' i=l 1%
Tt = ?;I' (1 - ==5—) vhere
o - . 5
x

n = the numbor of itcps in the tost.
py= tho difficulty valuo of the i-th item; qq = 1-py

2 = the varianco of the total ucorc.

b) 7ﬂ\y should the ndd-cvcn method of cstimuting test relia .
+ bility be used for !power tcsta' only? [10+6)=116]

. €O O TO THE WEXT PAGS.



Gea)

7.

8.

b)

a)

v)

by Corrdction for guessing .
.¢) Coofficient of discrinination of a test o

‘that do:you understond. bty ‘item validity'? 'hat are tho
item validity indiccs which involvo tho glopo of tne
rogression of 1tom on test?

From the oquations showlng the rclaticnshipa of test longth
to wyalidity and to rcliability, determine the relationship
botwoen test reliability and validity as the length of the

_teet 1s increasod while the criterion remains unchanged
Hdece write

£ os Tyys Rm,_.', R ) = 0 vhere

Tyer = the roliability of tho original test.

rxy = tho validity of tho originel test.

Ryt = tho reliability of tao tegt vhen the tost length is
= 1incrcased Xk times,

Ry, = tho validity of tho teat when the teot length ie .o
. increasod k tinmes. . [8+8]=T16]

What arc parallel teots? What’BZc the hypothesea H_ s,
Hye ond Hg? . nve

Provo that if a test of 'n  itcns is a gub-test of a
test with n {items (n ¢ m) the correYation r .:.1s

wnera r 1s the

. peliability of a uwnit tost. i [6410]5f16]

rite sho"r.t notcs on a:"ny four. o7 tho followirg:r
a) Group heterogencity and Rellability of a test

d) g-cocfficicnt

") Rank corrélation,. - [5454545]=[20]



INDIAM STATISTICAL INSTITUTE
Rogearch and Training Schaol
BeState Part IV: 1968-69

PERIODICAL EXAMINARIONS
Statistico=4

-
[
—

Datet 24,2469 Kaxinun Marko: 100 Tine: 3 hours

Note: Answcr Growo A and B in soparato nnwcracripts.
Marks allottod for cach question aro givon'in
vrackots { J.

GROUP A

Probability
Maximunm farks: 50 Sugrested ti:to: l}r heoura
Angver nll questions
1,a) 8 1s tho emallest,oct.of positivc mtcgcru aa\:iuryin,;
the following conditions: ,
<" 1) 8 18 closod under uddition.
and 11) S cortaino 20, 24, 28, ,  °

_Find the smallest positive intoger X such that 4k, 4(x»1)
4(k42), o4¢ ) telong to S.

b) and p are positive intogers such that thoir a C.TF. i8
1. 'Ts tho following statcnent truo?

*Thoro 18 a ouitivo 1ntogcr o 'and a ncgativo 1nte;;cr n

9 (na + np) = 1%, If your angwer-is YES, prove ite:
If your answcr 1o HO, givo a countoroxnnplo.

—~
3

¢) a, § aro positive integers wlth G.C.F.X, BProve that there
aro integers m, n such that na + nf = 1,

2.  In a finito Markove chain, cach stato is a consoguent of
‘overy stato, S 13 the sot of ponitivo intcgcrs n guch

that p1) > 0. d = GuC.R.S. .
_a) Prove that.if - pi‘g) > 0, pi’a‘) > 0, then ‘(X-n) is a oul-

tiplo of d.

b} How are the cyclically moving cubclaascs °L'°2'°"1°d
defined?

©) Prove that if etates x_.ond y ldo in the sawe
subclasg, .

M N (kd) >0 for all largc 1\0
N xy .

.

. GO O T0 THE NEXQ PAGE
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l.0)

b)

3.a)

-l

GROYP_B
Inference
‘Maxdoun Marke: 50— Suggested timor 1j hourn
Angwor pll qucntiona. .

Show that 1! a conpleto gufficicnt statistic .oxiots then
overy ostimadle paraictric function has a beat unbiascd
ogtimator, - o {81
Lot X)X bo indcpcndont N(u.d )o Lot .

V(M»’a) =R, > (x> 0).' Find ‘tho best undlased
ostimator of \p . . [10]
Xy aeeasXy VY se0e,Y, aro 1.1 d., nornnl with moan p.

Varianco :of )L_l= o?. and that of ‘{1 is o'f,. it

0 < dy,05 < =, dhow that no beat unbiased eatimator N
for p oxistse Determine tho minimal cufficiont statis-
tic and show that it 1s not complote. . 2],

Aauu.ning above that ° oy 3 c,, =1, find thc beusos of

‘u“ . Calculato ito varinnco and chow it 1:: strictly

greator than tho Crancr-Rao lover bounde (3}

‘Lot X be HN(pyl)e Let Hy(u = 1) to tosted against

H{g= -1)s Lot gx = -x. Doea g lcave the model inva-
riant? Ioes g loave the testing problen 1nvm'iant° 2]

Lot B {x =r = ne 07 (1= )", o= YTorjorg

r=0,1, 2,..., n. 1Y%
Let H (°=E) bo teated againet Hl(Q ,45). Let gx=n-X.
Does g leave the tcsting oroblcm ivwgriant? . 2]

Lot X ,% bo Ludide N(u,0%), << 0 Co? ¢
Lot H, (u = 0) be tested againot

nl(-lF-L=1)

Lot gﬁxua.x. Docd G={gn,-w<n<w,a£0}

loave. tho testing problen invariant? Find a naximal

invariant statistic. [10]



INDIAT STATISTVCAL TUSTITUTES [wag]
Reacarch and Training Schoel S22
PeState Part IV: 1968«G9 :
PIRIODICAL EXNMIINATIONS
Statiastics=5: Statistieal licthodn
Theory ant Iractical

Datc: 343.1969 NMaxinun Marks: 100 Tine: 3 heurs

lea)

b)

”.a)

b)
3.6)
b)

c)

4.

Kcte: Ancwer any four questicna. ALl queaticng carry
cqual nariise

Show that under certain eonditions to te stated in full,
the gaple third ecntral noment has an asymptotic nermal
diptritution in a senge to Le made precine by yous State
without proof, a1l resulta you nay nced in this connec-
tion.
Compute tho standard orroy of the sanple third central ncment,
Show that 1f 0]_,0_,3,....0)c are the obsgerved frequencies in
the k classes of a multinonial distribution with respective
class probabllitica .+ .1eeuy
X

Ty Mosees Ny (13 1y = 1),
tlien the variance of a linear function I niol is given by
the expressicn

=~ o 2 2

V(Z 8,0,) = nl 2 efmy = (£ ay%,)"]s
Obtain the limiting distributicn c¢f Pearscn's goodness of fit
chisquarc statistic, as corputed from a sinegle sanple of size
n dram frem a rmultinonial dictributions
¥hat is a 'U-statistict? )
State the conditions under which a U-ciatistic is asyaptoti~ |
cally nornmally distributods

Compute the standard errer ¢f Spearman's rank corrclation
cocfficient vhen the variates eoncerncd arc independently
distributed,

Consider as in Q.&®, a samplc of size n froa a multinenoial
distritution and lct the ¢lass probabilitics be novn funce
ticns of a singlc unknown poramcter 64 rite

k
<o) =z (0;- nny(6))%/nx, (9 .

Show that if © 4s a rcot of the equaticn

dz(6
then, under certain conditionse
(a) ® is Pioher ccnsistent for 6.
(v) /nI(Oo) (3 - 90) ip asycptotically a standwrd neraal
variable, where Oo is tho true value of 8 and
X dlog %) a
Teg) = & (g %4 (8p)

(c) C(a) iz in the limit diatributcd as )(2 on k=2 def.

€O ClI 20 TIW NEXT P2
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. ! - -1
5.a) Show that to teavns of ordel 0(%), tho variance of tan h —.r

b)

18 indopondont of tho populaticn paraactors whore r 4is tho
samplo corrolaticn.cocefficicnt in a sample of sizo n  from
tho biveriato normal populations :

Corrolations totwoon two variablos X and 'Y “sHre’ computed
frcm three different sarples as follows

Sacple Moe Samole eize - Valuo of x

1 215 04426 . e
2 137 . 0,531
3 79 it oo 04497

Exanmple if there are significant differcncea i..n.valuee of Tre
If not, compute the pooled cstimato of re



INDIAN STATISTICAL INSTITUTS

Roocarch and Training School: ¢ (1381
BeStats ll’a!‘t' IVs 1968-69 - . .
. PERIODICAY EXAMINATIONS: . s

Design of Experinmenty (Thoory..and Practical) s

" Date: 10.3.69 Maxioun Merks: 100 .  Time: 3 hours

1.

2..

"3

4,

* Note: Answer an many queations’ as you cans Marka

allotted for ¢ach question arc given in bdrackeis

Describo tho lwout and tho model of a Randoniucd Dock
deaigne .
lain ho ou would obtain the unnlynis of varianco
ablo nnd o uge of 1t to tost,

1,) oquality of‘all the troatncut offects,
14) oquality of 'two opocificd troatnent offoctss

Obtain the 6x-i:roeuion for the cfficicney of the randonised
block deaign compa.rod with that of Completely randomiged
design, . {542045])=(30]

Explein with illustraticn the role of randonmisation in the
conduct of oxperimentss Why an oxperimentor introduces
replication while corducting oxperiments? (1649])=[25]

Dogeribe tho uso of Analysis of Covarienco in incroesing
tho precision of an oxperiments Givo the rodol and the
mothod of analysis when a single concomitant varigble is
used on a Randomised Block dosign.

a) Can you test the ugofulnesas of the conconitant variable
on thoe basis of the analysis of covariance table obtai-
ned abovo?

b) How will you uso tho snaljysio of covariancoe table obtai-
nod abowS to test tho oquality of all the treatzent
offects when the :Lntroduction of tho_conconitant varia-
blo has been found to be useful in (3)? [3+420412])=[25)

Consider the rosults given in tho following tablo for an
exporiment involving six trcatments in 4 randemised blocks.
Suppoge that the yleld for treataoent 1 in block 1 is
nissinge. Analyso the datas

Pind an ostimato of the variance of the dirfcrcncc vetucen
tho mecan of tho trcatment with a nissing value and that of
any othcer trecatment,

Table

Yiold for a Randonisod-blocku Expcrinent.
(The troaments aro indicated by nunbers within parent.hescu)

Block Preatnent and yield
1 1 3 @ (& (5 (e
: = . 27,7 2046 1642 1602 2449
2 (3) (& ) (@ (& (8
22,7 2848 2743 1540 2245 170
3 6) (6 @O @ (& (5
2643 1946 3845 3648 3945 15.4
4 ) (2 @@ @ @& ()
21747 3140 28,5 1441 3449  22.6
: [254+5)=(30]

* GO ON TO M3 NEXT PAGS



Draw up a randomiscd blocks lrgout for n oxperinent invol-
ving 6 troatrments Ay By Cy Dy Ey F in 5 blockse

Ten teot animalo were divided at randon into two groups

of five cache Ono group was piven a particular type of
food A, and the other group a different feced Bs  Table
pelow glves the inercase in weight in pounds of the enipals
in a six=-wcck periods . ct

5e0)

¥)

Table shewing the increase in weight of ahinals given two.
difrerent types of fecd

Type of fced Inerenac 4n weight (1be)
A 1e2 204 143 163 0.0
B 1,0 1.8 0.8 246 l.4

Exanine whethero there 1g any differcnce in the eficcts
of the two types of foed (1) bty uso of the t-test,

(11) bty usec cf the F-test.
(647+7)=120]



INDIAN STAMISTICAL Id4STITUTD W]
" Resonrch ard Training School —
. BeState Part, IV: 1962~69°

PERIODICAL EXAMINATIONS
St:\tistics—7. Im..xctriu‘l. Statiotica Ahcory
~inletzem
Dates 1763469 *. Yeximun Marko: 100 Tine: 3 hoursg.

r!c;:o: Aram‘.‘r.anv four -queations. MXarxo allotted for
.. oach quoetion aro givendn breckoto [J.

1. Ex‘plai'l tho rolo ot rational sub-rrouping in controlling
the quo.ity durirg 'a proédiuctich , rocosa.

Following uro tho punmarised data on a noasurable charac-

terigtic,

Sample X R Seaple . X R Srr.plo'~ }: - " R
1 0.-7540 L0011 6 87530 40009 11 0,7341 ,0017
2 "0 942 L0014 7 #7541 40022 12  0.7542 40711
3 C 742 0009 8 7543 40011 13 047545 L0011
4 C (5 <0010 O 7047 4007 14 0,7548 L0009
5 0. J,o «0003 0 7529 4COL5 15 - 047551 L0012

Plot en X -~ R chart end exerine tho data for conirol

- using saaplo oize as 4e  Low would you modify {$hl3- coitrol
chart 1f the spocificd limits fer tas abovo rcasurablo
charactﬂristic ere 007028-0.757L? Ylot the modified
eharss YT (5420) ["53

2 Giva ?2-c exanples of industrizl situatisna 'vhcro Poisacn

iaw 15 applicadles
Followiny data wero collocted to cstablisch stand'\rd for
the defects cn aneleetronic ccrpo.lcnto

Sanplo No. ing- Total No. Cample Ilo. Inz- Toted MNo.

lio. _pected of defects __"-. ._pocteAd of dofocta
1 & 1% 11 8 3L
2 7 . 23 kS 6 39
3 [ 24 13 3 29
4 7 27 14 8 S0 N
5 7 32 15 9 31
6 7 33 16 6 21
7 6 18 17 5 26
8 ? 28 18 7 20
9 7 29 19 3 24
+10 6 31 2 6 29

Malyso by neans of control chart tochnique and reocorriend
‘stendard for averege muwmber of dofecte per 1tene  [5420]a2(25)

3aa) Tho apec’fication linitas on tho gross weight of an ink

bottle are 110+ 3 gmse It vus found that the woight of an
copty bottle hes a moan of 5349 gns. end a sede of 0s7 gag.
Expty bottles aro fod into the f£illing machine in a ran-
dem ordere Find out what is mavirum alYowadblo ptendard
deviation at the filling otago (1.0. Geds of tho weight of
in k f1’2¢d in a bottlgg co’ 1.hat the finel product mcota
the spocification lirdts cn tho groog weight.

GO O TO THE NEXT PAGE
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3eb) Using Dodgc-Ronmig oonpling innpcction tables solect plan

4

a)

B)

Se

to patisfy tho following:

1) Single and double sampling plans for lot sizo
5000, LTPD = 3,5 por cent, proocss averago 1610
what are AOQL for theso plans. o
11) Singlo oampling plan for lot sizo 1200 LTPD = 340 .
) per cent, procéss average 0.5 per cente Find out
AOQL " for this plan. {10+410+5]={25]

Explain tho following terms
(1) a01, (41) 209 (111) AOQL

‘end aleo derive mathemhtical cxpressicn for AOQL of a

oingle sanpling and 0.C of a double sampling plans by
attridbutes. : . e e .

For following dcu.blo sanpling plan ;
N = 5000, ny =100, ¢y =0, ny= 100, ¢y = 1.
1) Computc the probability of acccptance of 2 poer cent
dofoctive lotoe-

11) Wnat will be the AOQ if the loto submittod contain
2 per cont defecctivo itenma and the rejected lots are

gorocnod. .
111) What would te tho average number of articles inspected
per lot in (11), {10+153=[25]

Writc short notes on following: .

a). A proccss in a stato of 'Statistical Quality Control'.
b) Process capability end spocification

¢) Group control charts'

d) Screening under sanmpling plans by attributes

¢) 3-sigma limits and Probability linitse - ‘
{25)



LiDIAT STAUISTICAL INSTITINE m]
Roscarch and Training School - a2
DeState Iaxrt IV: 196B=G9
PERIODICAL EXAMINATIONS

Statintica-7

Date: 2443469 Maxinun Marks: 100 Tino: 3 houra

1.

2.

3

4.

1.

Note: Answer Group A and Group B in gcparate anoworseripts.
larks allotted for cach question are given in
brackets [ Jo . '

 Go0uP A4
Econonotrica

Naxioum Marks: 70 . Suggested timo: 2 hours
Angwer all quostionse

Explain the concept of 'Econonies of scalo’ 1in tho context
of family budgot analysis.

" Wnile entimating en Engel Curve fron tamil{ budgot datn
o

how would you take into account the poosib.
this phenomenas

offcet of

Deseribe a method of estinmating Engel olasticitice from
the concontration curves, giving the nocossary proofs.

-Derive tho general form of the total cost functiorn under

a givon production function. low do you think the shape
of total cost curve would look 1ike? Give roasona for
your answcrs

¥rito short note on any 6:1_0 of the following:
a) Cobb=Douglas Production function
b) Unit consumer scalce .
’ _ GROUP B
. Planning Tochniques
Maximum Marka:s 30 . Suggested time: 1 hour
EITHER ) '

Explain Charnes' porturbation method for resolving the
degencracy problenm,

CR

Solve by tho gimplex nethod:

Waxinize: 2 = 60 gy + 60 Lo+ 90 x5+ 90 €,
sudbject to

100 gy +100 g, + 100 g3 + 100 g, < 1500
7g + Bgp+ Brg+ 2gy < 100
3g + SEp+ 10gz + 151, 100

E1r Epr Ea0 By <0 . :

MAso formulato its dual and give 1ts solutionss '

B

Inia

{20]
L20]

f20)

[10]

(30}

ts0]



INDIAN STATISIICAL IHSTITU‘I’E. . 139)
Regoarch and Training School 139
Ba9tate Part IV: 1968eG69
PERIODICAL EXAMINATIOLS

Statistico=8: Genotlcas Theory:and
e Practical * -

Dato: 31.3.69 Uaximun tarks: 100 Tno: 3 hours

‘Wotci Anower any FOUR questionas Marks ellottod for
onch quostion aro given in brackets [ J.

l.a) what is gcnotical' linkage? Doﬁno cross over ratioe
Briofly dcscribo the conatructicn of e chromoscme nape

b) In corn, whito endospero (w) 1s recessive to purple (%)
and Shrunken endospern (a) is rcceosive to full Ys). A
pure purple shrunken is crosged to a pure white full, The -
F) 18 then crossed to a ¥hite chrunkon, and the offspring

are as followst

. Purplo shrunken 314y
Purplo full 120
Vhite ghrunken 115
#ito full 13334

Test for tho prosence of linkoges Estinate reconbinaticn
fraction and the varimnce of the eatimate, if linknge ia
_proscnte . - - {10415]=[25)

2,8) What is noant by sox linked ircheritance? Describe with
suitablo oxanplose .- o ST

'b)  In Drosophila, the mutant géne for light oye colour kmovm
ag 'vernillion! (v) 1o in tho X chromosone and is roces-
give to rod (V)e A vermillion fenalo io erossod to a red-
eyed male. Givo the cyo colour-of tho F, (together with

their sox) and of the Fy (when tho By 1sn-o interbred)e
Bad 8

c) In hunans, red-green colour blindness/controlled by a cex-
linkod recossive gene (c)e Ihalassonia is a typo of
ancnia comon in Mecditerranesn populationg, but 1s rola-
tivoly rare in other peoplese <his ancnia is inherited
autosonally and 4is expressed in two decgrees, sovero cases
that arc usually fatal in childknod (called thalagsenia
najor) and rnild cases (callod thalassinia minor)e Uoo
gynbols T T for thalasscomin major, Tt for thalasscnia
ninor, and tt for normal individualsge N

A woman who is red-green colour blind and afflicted with
thalasscpia ninor narrics a man with normal vieion but .
© who 1s afflicted with thalassenia minor.

1) Show tho genotypes of theso two individualse

11) Show the possiblo genotypos and phenotypos and the
proportion of cach for all childrcn from this marriages
Dosignate the sons and daughterse

111) What proportion of tho children would be ox-tacctcd :
to succunb to thalagecmia? k 748410]=(25]
3o Calculato the amount of information por individual provi-
ded by F, coupling and repulsion data regarding- linkage
botween two factors-'A-a .ond’B='b when ) .
1) classifioation is complote amd - - '
11), both tho factors show complcto doninance.

Conparo tho different resultss

GO ON TO THI MNBXT PAGS



Sen)

b)

d

For two factors which are individually liendclian ani show
doninance,

a) Write dovm tho expected frequencies for tho phénotypie
clagses of X-‘:.

b) Descride the proccdurc for the dctection of linkage
in this cazo, clearly * stating the algetrale expresaiona
to to uged.

c) Pind the varicrce ¢f the naxinun 1ikelihood cctinator
of cross over ratio, assuzing this to bte panc for both
the parcnta.

Connent on the efficiency of the ontinmator obtained by

cquating the linkasne functisn to its exypections
l4+7+7+7] {25]

~

Describo any proccdurc for dctection cf linkage from F2
data when single factor segregationa arc disturbede

Then single factor scgregaticns are subject to viability
disturbances, suppose backeross data on both coupling and
recpulsion arc availablcs Give £ suitable method for cstie
pation of rcccmbinaticn fraction and’ find the large saaple
variance of the estinator. [10+415])=[25)



INDIAT STATISTICAL TNSTITUTE 175)
Roacarch and Training School
EeState Part IV: 19€8-G9
KUTUAL  EXAMTHMATIONS
Statistice-4: Probability
Date: 19.5469. Maxioum Marks: 100 Timc: 3 hours
Notet Answer groups A and B in scparato angwerscriptse

Marks allgtted for oach questicn arc given in
trackota [ Je

The wholo paper carrios 110 markoe You nmay attenmpt
all questicnas The pmaximuz you can secore is 100,

LB} CO!ISID.'RI.'MRKOV CHAINS WITH A FINITE NUMBZR OF STATES.
P -{p”} 8§ THE TRASSITION MATRIX,

Groun A
l.0) 1 and 3 1ie in the panme ergodic clasa,
3 ='s{n:,p§';) > o} , T = E{m pg';’ > o} .
Provo that S and T have tho same grcatcsat conmon divi-
sor ds [Do not assuzmc the cxotenco of eyclicelly boving
subclasacss If you require eny leanma from clementary
number theory, state it.] (8]

b) If thero arc no transicent statcs and only one crgodic
class, and d =1 for this class, prove that

pi';) > 0 for all large na (8]
c) P 48 puch that Q = lim P® cxistse Prove ‘that if there
n

is only ono crgodic class, the rows of Q are all the

sazce (Therc may be transicnt states). [12]
24a) P 1is such that Q = 1im P" exfsts. Write down.two pro-
n
pertics of Q and provo thene (7]
b) Prove that there is no stochastic matrix P such that
1im PN ig
n
1 2
3 3 °
3 § 0 {10}
1 1 1
3 2 4

c) P 4s a atochastic matrix and lim P"
n

T 3
ERE B
™ :]f % 0
-]g a B

Show that a and 8 arc uniquely determined. What arce
their values? [10]

GO ON TO TiZ IEXT PAGE



3ea)

Ab)

c)

a)

~

Grcoun B

K 1 0 0 0 o
o 0 1 0 o 0 0
2 1
x o] Q o] 4] (0]
3 3 1 2 o °
P = s} [o] (o] I z
0. o 0 1 0 0 0
°o o F _g- o o 0
1 1 1
[o] [o] 0 L3 o] ‘Z_ i
Determine the patrix 2 :
3 n
Q= 1in P+ P +nP + esa + P
n

Hint: First obtain the 1init of a,' convergent nubacquenco'
of tho scquence {PP} o

Congider a Markov chain whoso trangition matrix is P.
above,Determine the atsorption nrobabilitics (into orgo-
dic classes) by golving the usual lincar cquations and
p8lso by considerirg the various paths from the transicnt
statos and into the crgodic classcse. Show that the
anaswers you get, by the two ncthods agroce

Trhe transition matrix of a Markov chain 19. P and that
of another Markov chain is PK, k being a positive into-
gers Prove that a state 1s transient in the second
chain if and only 1if it 1s transient in the firast chain.
If 1in P" 1is the identity matrix, prove that the

n A

Harkov chain haas no transiznt statcge. B

[20]

(15]

[16]

{10]



Datet

1lea)

v)

2.a)

b)

3.&)

b)

INTIA! STATISTICAL INSTITUTS i7T
Reocarceh and Training School -
ReState Part IV: 1968«G9

TNUAL  EXAMINATICNS
tatistica=-4: Infercnco
2165469 Maxizun Yarks: 100 Timo: 3 hours

Istet Anawer groupn A and B in scparatc answeracriptos
Marks allottecd for cach qiucation are given in
brackets [ Ja '

Creup A
Maxinua liarke: 50
Anpwer any two questions.

Define Fraser and Hajeo gufficiencys Explain thoir use in
testing hypothcacas (23]

Let X be a discreto randem varioble with  £4(x)= P°{X=x},
6c (). Supposing cach fo{x) 1s eycmotrieal about the

orizin show that |X| ia sufficicnt for ©, Generalising
this rcsult show that if G = (gl,...,gm) 10 a finite group

such that fg(gx) = fg(x) V 0,g,x, then tho maximal inva-
riant under G 1o oufficient for o, (12]
Statc and prove Stcin's theorenm on invariance and ouffi-

clenecy and discugs bricfly its role in reducing data
through invariance end sufficiencys [104+3)={13]

Obtain the one-sidod student's t=tcot as a M«Ps invariant
teat. (You have to prove the MLR property of tedistiritu-
tiong,) (22]
Lot Xyreee X, be randon variables with joint density
fo(xl,-..,xn) = to(x,l-o,...,xn- ) =m® <9 ¢, Lot
x-:o(xf) < s Find the best translation invariant estimator
under the squarcd orror losoe Show 1t io unbiaseds [2243)=[15)
¥, end X, arc 1eisde with common denaity
folx) = fo(x= @) opccificd belows Find tho best transla-
tion invariant catimator. - . v

1) folx) =1  4f 0<¢x<1

=0 otherwisce

EF

1) flx) = ﬁlT-. 5 -w x ¢ oo [6+4]=(10])

i

G0 ON TO TiE NEXT PAGE



1.a)

b)

2ea)

b)

30[\)

b)

-l

Group B
Kaxioua larka: 50
Agwer any twn questionss

Derive Barankin's lower bound to the variance of an
unbiescd ostimator and show how the Crancr-Rao bound can
bo obtained freo 1t .o

2.n
Let PQ{X = .1}=. o, ro{x = n}= (1 -6)6
= 091y2p000, 0<¢o <1,
Find the locally beot unbiascd oatinators of ©.

(15]

Provc the Fundazentad Identity for a SPRT assuaing
E(Zi) > 0. {10]
Lot X, b0 4eleds vith comwon denaity -

1-6° 1
£5(x) = 5= oxp (~|x| + 6x) 6 =+ 5 » Construct the SPRT
of Hy (@ = =% vas K (0 = %) with boundarics 3 <1 ¢ A
and find its error of. first kind exactly. [15])
Discuss briofly the concept of Pitman efficicneys ’
Let { Xy bo 1elede, normal with mecan © and variance

unitys. et ¢ be a test of cize a, of HH(O = 0) vse
Hl(o > 0), which rcjccta ho for large vallics of

= L‘ ] ny -
ERAL
lect 40 be a test of size « which rejects Ho for large

velucs of Median (X)sees, X )o Calculate the Pitnan
efficiency of .. qm - WeTata Gn e T [943]=(12]

Consider two independent samples of size n = n fron
continuous populations F and G where G(x) = F(x-a)
20 and F has a densitye You have to tcst

Ho(F = 6) voe H(0(x) = F(x =), & >0).-0btain the.

lower bound to the Pitman efficicncy of the two sample
Pigher-Yates test vith respeet to the usual t-tests [13)



TUDIAT STATISTICAL INSTITUTE breal
Rogecarch and Training School =
D.Stat. Part IV: 1860-59

ANVAL EWI“ATIONS ' .
Statiuticn-S- Statistical uothoda Thoory R

a s .

-Dato: 23+5.69 . L!o:dnun Harka:100 | Tino' 3 heurs
Hoter Angwer groupg A and B in soparato ms\‘mracriptn.
Marks allottead Ior cach quoutmn mec oiven in
brackots [ Je .

« Group A
Maxinun Marks: S0
Angvor ony, two quosticno.

1.,a) Obtain tho atandard orror 9f tho semple corrclation coef-
. fieient r, in a sanplo of ‘size r, from a biv(\riato .
normal populauon. [17]

b)  Dorive tho tanh trnnsromation as e variance stabili- °
sing tranaformation of r. - " (8]
2¢8) Lot (Yyys Yyoieess ¥y, ) 0 a ra.ldo:\ permitation of into-
geTrs 1,2,000, N, _pnd oy (1 3), s3 =1(1)n v n° real -
nunborse. Congider vh
n

snu Zjlc (1, i)n”

Stato sufficient conditions on a aoo_ucncc {on} ‘n=1,%,.
for tho asymptotic normality of  S. (G]
b) Lot 0Oy, Opyees, O ond :1,}:2,..., B, be the obacrved

ond tho corresponding oxpected frequencloo in x mutually
oxeclugive and oxhaustive clessca, abd rccorded in a sample
of sizo n dravm without roplsccoent from a fintte pogu-
lation of s1z0 H. Usc 2(a) to obtrin sutficicnt cond
tions undorwhich

k

4

¥ 3o -B)*/D
Wem 1+ 1 1 .

is aoymptotically aistributcd as chisquero on k-1 d.f. [17]

3.8) Show that tho null diotritution of the Wilk's A critorion
ia the samo as that of the product of geveral indcpcndcnt -
beta variablege Lao)

b)  Henco compute tho t-th moment of A (1ol
¢) Stato without proof -a largo sa:plo approxination for. tho
© null distribution of Wilk's A, B {s]
Group B N -
Maxioun i -~ 70
Mayor any ton quoctiona. -

l.a) Show that if tho variablos Y17Y2""' Yp have mcan zero
and a finito diupcroidn matrix T end if Y'= (Y ,Ye....Y )

then with probability ono Y eM {D); that 15, “the cqua-
tions Y =z x are consistlnt 1‘or X, that is

;’(“' =9_-=>£(_'¥_’=o. (&

.GO O TO THE NEXT PAGE



1led)

c)

24a)

b)

c)

2)

Se

~

-l

Y, 1is snid to have a p-variato nornal distridution if for
every £y L' L 1o univariate normal (with possibly a
zero variance)s Use this definition to cstablish the
following propoplticnas

1) If Y 1o p=variate normal, then ¥, has finite mean ]
vector u oni a finite disporsion matrix Z.° (s

11) The characteristic function of }’_ ie given by
ol MLt -ttt/
(%o denote the distribution of Y bty N ( )
~ T R 2T )

Supposc Rank Z=1r < p and iet. B (p X r) bvo such that
£=BB's Writo C = (B'B)~L B! and obscrve CB = I(r).

Tefine G = C Y, fThen ghow that 1f Y -':Ip( 0, L) then
(1) G =¥, ( Q) I)j (11) With probability one, ¥, = B Gy (101

Define a central Wishart distribution Wyl(n, E)e 3]

Show that 1f S~% (n, T ), and ’,{' ia o fixed veeter such

that ,(' }:A =0, then ,('S ,( 0 with probability onca

If X' 2/(—1 then ,(' S,(;--}(;a1 (2+45])=(7]
=>,_ 'TA 0

If amatrix T is ouch that ,('x,( % t1prodability 1

and X't,( 1 => ,('T [ﬂx; vhere ¢ 1.s some fixed non-ncga-

tivo dc!‘initc natrix is it necossarily true that
T~V (n, £)? If nol, give a countor-cxamplcs [2+7)=(9]

Obtain tho characteristic function of W, (n, £) vhen I
is possibly singulars (6]

Let

have a p + q variatc normal distribution

o Io
(’-'21 “:22))

"
1
y (7

Fprg ()

and let Iy (p X p) be nonsingular,

Considor n independent obscrvations on \’!_'-and lot
T2 and '1‘2 be the Hoteclling's ‘r2 baged on observaticns

D+q
on all the p+ q variables and the first p varlables

respectively for testing the hypothesis that the ocan
velues are all oqual to zcros Show that if
Mo = 8;1 Zﬁ' 1Y 1 then
_:_DJ ..2'*.9_22)
. nel + T ’ .

has a variance ratio distributicn on defe q for numerator
and ne-p-gq for denoninators (c5)
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l.a)

b)

INDIAT STATISTICAL INSTITUTE o =
Rescarch ¢nd Training School 113]
BeState Part IV: 19C3~C9
ATIVAL EXAMLIATIONS
Statistica=5: Statistical Mcthods Practical

24.5,69 Maxinua Marks: 100 Tiact 3 hours

Nots:  Angwer any tuo q'ucations from quentisna 1 to 3.
Marks allot=ed for cach qucation are givon in
brackets .

The quertileos in a sanplo of eizo 401 fronm A cortein popu=
lation, wero conputed as .

Q = 3415, Qp = 730, Q3 = 14056
Exrnine if this cculd bte ccnoldercd as sufficient ovidence

to discard the hypothesis thet tho populaticn distridution
is oxponential vith density

ﬁo'x/lo, Oz_x <oy
The populaticn quartiles for this dlstribution are
2.83, 6493 and 13486,

Assuninz tiiat tho populaticn distritution to be expenen-
tial with density
°X

0c™F, 0¢x<c= (0<H9),
use the sanple quartilos %o ooiimato e [40]
A study was nado of the rclatieoncship betveen oxygen ten-

sicn and reopiratory rate ol bactorias Three Y mnecasurc-
nentg vere obindned for each velue of Xe

Oxyrer tansion In mn ilw(X)  Porpirasory ratc (Y)

1 9 n 8
3 58 57 64
5 76 76 78
7 2 84 32
9 €8 86 90
11 21 89 91
13 93 92 92
15 95 96 95

(a) Fit a lincar oquation to the regression of Y on X
and tecat for tnc adequasy of a linear fite

the lincar fit is inadequate, usc a table of
(b) gtboco}ml polynoniala to dctcréinc the degree and
tho oquation of tho best fitting polynonial rcgrcnsinnho]

In an oxperibent on the effoct of radiation on weight loasa,
total weight losces (in gnase) of a series of twent) four
rato were recorded at 1, 3, 6 ond 7 days aftor radiation.
Twelvo of the rats had been subjected “o 500r whole tody
radiation while twelve others had bteen subjected to 600re
Given below aro tic poolcd dispcrsion matrix dbascd on

20 d.fs and the diffcronces in %he average weight loss
(*highert minua 'lowert levels of radiation)

GO Ol TO TiT NEXT PAGE



be
Se

weight loog to i-th day

1
1 6400
3
6
?
Difference
in averego
woeight .
loss: 0450

3 0
3471 333
2571 7635
21a402

2,02 -2458

3408
3460
17627
24408

=3450

Exazine 1f there ig algnificant difference between levelo
of radiation with rcepect to weight losa of ratse

Viva Vocce.

Practical Records

{401
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Date:

106)

b)

c)

e

4e

le

INDIANM STATISTICAL IMSTITUTE —-]" -
Rencarch and ZTraining School Qs
DeState Part IV: 1968=G9
ATIUAL  EXCTIRATIONS
Statioticg=G: Design of Experinents

£605469 : Naximua Marks: F100 Tiac: 3 hours

Natet Anawer groups A end B in scparate annwerscriptss
Markas allotted for each quention arc given in
vrackets [ Ja

Group A
Naxizua Harks: 50

Deacribe a balanced incomplcte block design (BIBD) with

paraneters by, v, r, X, A 2
Establich the following rclaticna anong tho parenmcters
of a BIED . .
i) t¥ = rv
11) A(v-l) = r(x=1)
11) by v (24347])=[12]

JIn upual notationa vrite down the exprcsaion for the

cotinate of a treatnent effect in a BIB cexperinent in

terns of the Q'se (VMo derivation is ncccooary)s Show

that the catinates of tho treatment compariscons of the

form Ty -7, (1/3) have the sano varlance and ghow'’that

trds variando 1g hirher thon the variance of the cotivate of
1&5 ¢, (1£3) 1n a randomiocd block cexperiment with tho saxc

n \:ﬂ:x1 of replicates, assuming o2 %d be saze in both.gagig i)
Cxplain the roles ¢? rond-nizution and lcexd corntrol in

in planncd cxperincucse Illuatrato these by discuscinz serw
cxanpless - 5 112453=120]
Obtain a plpn for conducting a 2 Factorial experiment in
blocks of 89 units each withsut confounding any nodd ci‘tcct[; ]

or Q-gactoy interactione 20
Viva Vocee - (1]
* Groun 3

Hadnun Marks: 50
Ansver all quostions

EITIER

a) Explain thc lay-out for an cxperiment to compare 5
trcatnents using a Latin Square dcsigne

b) When 19 a pair of Latin Squares of order s Sald to
be nutually orthogonal?

Writo dovn FOUR mutually orthogonal Latin Squaxcs_of
order 5¢ Y . {3+3+14]1=(20]

OR
a) Write 'true' or 'falsc' to cach of the following state=-
nents (Noed not give reasong): .
1) 'Randomiaation 1s a method by which every experimen=
tel unit has an equal chance of receiving a treat-
nent',

GO Oif TO T4Z NEXT PAGE
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i1)

114)

1v)

v)

~

vi

vit)
viii)

ix)

x)

In a particwlar cxperimental dcoign ouppose -
totarees,t, denote the treatnent effcctss Two con-
trasts o

Zagt,' and T b, (Lece, T a,=0=E b,)
oMM (50t Mo by 1

o
and sald to be mutually orthogonal if I nyby = 1.
- i=1

In a randonised block experioent with r bloecks and

t treatnents where one yicld is nissing, tho variance
of tho usual cstimato of the trecatment offect with
the nissing value io given by

. -
FI + ! .

whero c2 denotes tite variance of -tho experinmental

errors

Sippose z, = {0,1,..., n-l} 13 the residuo class

modulo 1n. Z, 15, under usual .optations modulo m,

a ficld 1f and only 1f m 1p a primc numberse

If P i3 a ficld with characteristic zero, it must
have finite number of clcmento,

For every integer n > 1 therc cxists a polynomial
of derrec n irrcducidle over the Galois ficld G¥(p)
where p 1s a prime nunmbere '

There exists a Gracco-Latin Squarc (a pair of pupually

orthogonal Latin Squares) of order 6.
There does not exdot a Gracco-Latin square of order

In a 24 Factorinl experinment conducted with 4 plots
in a block if tho pencils (1,1,1,0) and (0,1,1,1)
are confounded then so also tho peneil (1,1,1,1).

In a Factorial expcriment conducted in randomised
blocks an effect or interaction is said to be confo=
unded when the cffcct or interaction gets Lnoztrie
cably mixod up with block difference. {

b) The following table gives the plan of a 25 Factorial
cxperinent in blocks of size 4.

Block
1 (1) abecde abe de-
2 a bede be ade”
3 b acde .. ae bdo
4 c abdo ab cde
S ¢« d abce abed ]
6 ad beco bed a0
7 abd ce ed abo
8 acd bo ” bd ace

Identify the confounded effects and interactionse

The following table gives thoe yield of wheat per plot in
a manurial experiment carried out in a 4 X 4 Latin
Squarce The four manurial treatmentc arc denoted by the

nunbers 1,2,3,4 in parcnthcescse

GO O 70 TIE KEXT PAGE
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Yiclds in a 4 X 4 Latin Squaro Experiocnt.

Celuan
2 3 4 Toptal
Row
1 (2) (3) (4) (1)
25 442 540 340 1747
2 () (1) (2) (3
384 512 490 408 1794
3 (3) (4) (1) (2)
506 508 536 600 2150
4 (1) (2) (3) (4)
451 .5¢8 .A499 .347 1865
Total 2766 2030 2065 1695 7656

Total Se Se (correctod) = 87,863
Test whother tho treatments are significantly differcnt.
¥rite dovn the catinates of cach of the trcatment cffects

. in thc descending ordere Find the variance of the
catinatess (14+4+2]=[20]

3¢  Practical Records [x0]



Dates

l.

Je

4o

Se

THDIAT STATISTICAL INSTITUTE —
Regeareh and Tratning School
Be3tate Part IV: 1Y€8=69
ANUAL  EXA'TIATIONS
Statisticr=7: Plenning Tcehnigues
2745469, Maxiounm ilarks: 100 Time: ® Lours

Yotcr Angwer pny threce queotionse MNarks aellottcd for
each question aro given in trackets {1

Fcrnulate tho open statio input-output nodel in torms of
1linoar programing and givo an interprectation of ity dual.
Show that the Leontief solutiona for quantitics ard prices
arc the optimal solutiona of the programing problcne (53]

"The Dynanic Leonticf syoten (vwith zero final demand)has
a unique positive rate of balenced growth with no exccas
capacity and positive initial etocks's DIiscuszs the atate=
zente

Prove that in the cet of all balanced grewth paths in the
Leonticf dynamic systcu (with or without cexecas capacity),
one with no excesa capacity is paxicals (33]

Use the basic assunpticns of the Leontief dynanie osyaten

to obtaln the schedulo of net output pogsibilitics for a
two-comaodity cconony with a onc-period production plan

ond given initiel stockss Explain in this conncetion the
concopt of cfficicncy locus and chow how tho derivation

of such a locus can te vicwed as a problen in lincar
progrenninge (53]

Show that if the primal has an optinal colution, its dual
alao haes an optimal solutione Prove that the correspon=-
ding valucs of the objective functisns of the two protleas
aro cquale {33

Solvo the following problem by the sinplex rmethod:

Naxicizo 2= ezl + 1952 + 7[3
Jubject to -

3%, + 4+ K3 £ 25

B+ 3¢y + 3g3 g' 50
Fornulate the dual of this problem and solve 1ta [ss

One mark is allotted for ncatness in the answerss



INDIGN STATISTICAL INSTITUTE

Reoearch and Trairing School (I:5)
BeState Part IV: 1958-69
ATIUAL  EXAINARINNG
Statistice=7: Eccnonctricso
Dates 845469 tiaxinun Yarks: 100 Tino: 3 hours

1,

24

Je

4e

1.

fetet Anewer groups A and B in ecparato answerseriptos
tarks allottod for oach question are given in
bracketo .

Gr‘nu.n- ‘A
Maxinun larka: 50

Angwer any thrce questionss. 2 marks arc alloted for ncatsear

in the anowerae

Would you suggoot lcaost squarc ostimaticn if both the
dependent and indopendent variadbles are gubjeet to orrora
of obscrvatiors Juastify your ansvere Give without proof
Wald'c and Bartlcts mcthoda of cstimation in thip connec-
tions

Show how a lagsed dependent variable can appear as an
oxplanatory varigtle vwith refcrence to the following:
1) Koyck'as nodel of distrituted leg
11) Expecctatiznal and Adjusinment modela,
State with proof the identifiability conditions in a
sinul tancous ccononoetric modele
Wirite shert notes cn any two of tho followling:
1) Duony variatles,

11) Mcasurcoent of quality variation frea tho family
budget data,

111) Supply function.

Greup B
Maxioun NMarka: 50

The following tadlc gives the percentage distribution of
peroons by menthly per capita total expenditure classed
along with average oonthly per capita total oxpenditure ag
glso averngo per capita expenditure on cercals and ~creal
substitutcs for rural India dwing July 1959-Junc 1960,

€XPe PeCe OL per canita
class population cxps on ccreal: and Total expe
cerenl subntdtutcs (Rse) (Ra,
A1) () &) 1€
0« 8 7015 4010 6.58
8 =11 13483 5468 9495
11 - 13 11,14 Ge72 12,15
13 =15 10445 . 7636 13459
15 - 18 14,04 8648 16646
18 = 21 11424 9,00 }9.63
21 =2 766 9434 :1.7"':
24 - 28 6465 10644 :S.E-
28 - 34 8407 11,01 Slel6
34 - 43 4.87 11468 37490
43 = 55 2460 13478 <8456
55 = abovo 2,30 16640 86401

(16)

b6l

{161

t16]

GO ON TO TIIZ NEXT PAGE



INDIAT STATISTICAL INSTITUTT —7‘.
. Regcarch ond Training School il
BeState Part IV: 1968-69
AMUAL  EXAMINATIONS

Statiotics=7: Industriol Statintics Theory end
actic

Dates 29.5.69 Naxinun Marks: 100 Time: 3 hours

l.a)

b)

o)

2.a)

b)

3e2)

l‘ote: Angwer groups A and B in acparate nnswerscriptes
Marks allottcd for cach question aro given in
trackets [ Jo

Group A
laximun Marke: S0

Anower quoetion 1 and any other two qucstions from 2 to 4
in this group. ’ .
Explain tho menning of the following terns

(1) artificinl veriables (11) extrenme gointo (111) basic
feasidblo golution (iv) non-dogencrate basie feanible
solution.

State and prove tho optinality condition to obtain the
solution for a madnization linear progremming problenm using
sicplex mothode

Show that an optijal solution to a lincar programming
probdblen cccurs at an oxtrere point of thé convex sct of
its feasible ogolutionss Derive the rulcs for transforming
tho sibplox tablean to improve basic fcesiblé golution
while trying to reach the above extrcmo point at whioh tho
optimal solution occurgcs . (4+4+8]=[16]
Show that 1f 21985000, a, ioa busit-z of the veetor space
V and )
Bp= T c,o
o 3%
where oj's are scalars such that ¢ £0 then
21855000, ”n-l'g forn a new basis of V., State the gene-

raliscd forn of the abovc thcorem and indicate its role in
solving a lincar progranning oroblem.

If the vector oy which is not in tho basis natrix B
of a lincer progronming replaces the vector, ay, (r <u) in

the basis matrix, show that tho nct deercase aﬁoctcf in
the objective function io 9(:.k-ck) vhere z = Cp Bla.

What would you conclude when all yyy 02 [9+3]=[12]
If you arc using two phaso mothsd, what conclusions can

you draw under tho following situations at the cnd of
phase 17

1) Max 2#< 0; ono or more artificial vectors appoar in
the basis at positive level

11) Max 2* = 0; no artificial vectors appcar in the basis

111) lax 2* = 0; onc or more artificial vectors appear in
the basis at a zero level .

whore 2* dcnotes tho objcctive function of phase I.

"GO OII'T0 TIE NEXT PAGE



3.b) Show that {f the prina prodlen has an optimal solution
then the dual problem alss has an optimal noluticn,
Ob*tain soluticn to the follswiny problen by solvirg its
dual problen

Hax 2 = X + 2x._-,_
audbject to 3% + 2% 26
X +6x 23
X%y 20 (3+9]=(12)
4e A company has four torritorics and four salesmen available

for asgignments It is ogtimated that a ty)icael salcanan
operating in oach territory would bring in the following
annual salca, .

Territory . __ Avmal g4lcs

I 60,000
I 50,000
IIr 40,000
Iv 30,000

The fcur pelesacn are considered to differ in ability.

It 10 ostimatcd that working under the sanme conditions
thelr ycerly salcg would be proportionately as 7:5:5:4 for
the salesaen A,B,C and D reapectivelye If the eriteria is
the naxioum oxpected total cales, sbtain an optimal

assignnent, [12)]
Se Practical Records and Viva Yoce. [10)
Grou_g_B_: . ‘ .

liadmun Narks: 50
Anpguer Questicn 1 and any other two from 2 to 4 in this
groups

l.a)- Obtain the stcady state probabilitics for an unlicited
queno scrved in order of arrival and a single service
channel, assuning Polsson arrivals ond cxponentipl services
Find alsc: '

1) averpge nunber of persons in. the queus

11) probability distridution for the waiting tinme of an

arrival
111) average waiting timec of an arrival. [4+2+442)=[22]
b) At what averagoe rate must a clerk at a supermarket counter

work inorder to insurc a probability of 0,90 that a custo-
cer will not have to wait longer than 12 ninutes? it is
assuncd that thcre 1s only onc counter to which customers
arrivo in a poisson fashion at an average rate of 15 per

hour. ‘The length of the gsorvice by clerk has an exponen-

tial distributione [s)

2s ¢ In a machino shop-there arc N nachines and stoppages
occur comrlctoly randomly in running tinme, at the sanc
rate A for all machincs, and indcpendently for all
machinegs There 10 onc operator always available for
rcgtarting stopped mochinese The frequency distribution
of oorvicc time is cxponential vAth mcan 1/ue
Show that thc nuaber of machincs running followa a trwica-
tcd Poisson distribution of paracter 8=l, wherc ¢ the
sorvicing factor = A/u « Derive expressions for operativa
utilisation and machine availabilitys, (1]

GO +0N TO I NEXT PASS



3.a)

4

b)

3=

Consider a machine shop whore thoro aro 8 automatic machines
in oporation. Prom paot oxpericnce it is mown that cach
machino will operato for en avorage period of 60 hours

and then roquire an averago of 40 hours of maintcnance.
Machino stoppagos aro known to occur in a poisson fashion
and scrvico 18 oxponcAtiale Onc hour's work on tho

oachino produccs a profit of Re.l0/-e If a servico cngl-
neor is omployod ho should bo paid woges of Rse3/~, per
hours Find out how many scrvice cngincers should bo
employed ?

'S:goao it ip possible to introducc gomo sort of proventive
m

tcnance at a fixcd cost of Resl0/=, por hour for all
machiness -The effeot of preventivo maintcnance ia to
increaso the averago running tino of machine to 80 houra
and doorcaso tho.ropair timoe to 20 hourse In this pitua-
tion how many service cnginecrs aro to to appsinted?
Decidd whether it is worthwhile to have preventive (9+46]=(15]
maintenance.

For a quoueing model with random input ond general serviece
tinc, ghow that when the systenm is in a atato of statis- \
tical equilidriun

2, ,2 2
+2a
Average queue length E(n)=¢ + -Tu-_g')v_ and
924- XZU?"
Avorago walting time E(w)s “Z(I=0)" whero

9 =2/ ,}; A = mean arrival ratej p = mcan number of cus-

tomers gerviced in unit time and o i3 variance of the
sorvice time of o ocustomer. v {10+5)=(15]



Date:

l.a)

b)

2.A)

®)

3‘-3)

b)

c)

T:DIAY STATISTICAL INSTITUT I'E"J_’
Repoarch and Training School - ==
BeStats Part IV: 1968-69

AMUAL EXAMINATIONS
Statistico-8: Genotios

315469 Maxirum Marks: 100 Tinc: 3 hours

Notc: Anower groups A and B in scparato anawcrccripts.
Marks allotted for cach qucotion are given in
tracketa [ Jo .

Group A
Moxjcun Marks: 26
Anpucr any two questiona. .
Describo with oxamplos Lendcl'a firot and second princi-

plos in the theory of Genotics and coanent.on their usco
end applicability, . y

In“an oauilibriun population with rogard to blood growps
in 0=A-B series, lot tho froqucncios of genos O,4,8 be
reopeetively 0672, 0425 and 0303. What is the probdatrility
that an individual Jmown to bo of type A 1o homozygoura?
What 18 tho probabdility that an offspring rosulting froa
the nating of two typc A individuals is homozygoua?

B {1241121=[23]
Show that under rsndom mating any population vill attain
equilidriun with regard to ono autogomal locus vith two: °
allcles in ono generations

Prove that for an outooomal locus with n alleles
Ashrseasy Ay a population wiih the following genotypie
distribution

. E
z 2 I is in
h Py A:LA:I. + 134 pipJAilLJ 8

oquilibriun under randon mating. [124111=(23]
Dofine ‘'Mendclian Population' and give a briof outline of
the genetic thcory of organic cvolutions

Considor the caso of a simple Mendeclian character in which
tho gonotypic array in the precacnt generation is hd

p2M+;'2qua+ q{aaa, -p +q=1,

Supponso that tho rocessives aa arc complotely oliminated
or sterilised, tho mating being rendom othorwice in the
prescnt and all subscgquent gencrationss Find the frequency
of*a'gone after n  genorations . .

Supposec a rcccscivo trait occurs in 1 in 1000 of a random
mating ‘population, Yow many generations of coaoplele
solcction againat tho rcecssive individuals would de
neccssary to reduce the proportion to 1 in 1,000,000? -
l6+1245)a(25]

[ ) N
GO ON TO TIZ WEXT PAGE



2-
Groun B

' Maxioun Marks: 44

Note: Angwer queetion 2 and any ono from the rcat.

l.a) Write down tho genotypes, phenotypes and phenotypic fre-
»quencies in terms of the gene frequencies: for. 0-A~B .
blood group systen under random natings
b) Show that under repeated sib-nating tho hetcrozygotie
froquency in a population with two autosomal allolea 'AY
and 'a' at one locus goes to zero at the rate

(R (1%.[5_)"*1], [4418)=[22

2.0) For M-N blood group mystca writc dowm the different
genotypic mating tyroe, thelr frequencios under randon
nating and their scgregation ‘ratios (i.c., probabili-
tics of producing differcpt types of offoprings)e

b} The following arc the resuits of 1T tosting for two
populations, Brahoin and KayatHa. DLs*tinato the gene
frequencics and teot whether the two populations are
homogenaous with roopect to M= blood groups

Opacrved Frequancy

Genotypes Brolmin Yoystha . __ ..
At 79 ' 39
M 109 67
e s2 . 34
Total 230 140

fe+16]1=[22]
3.8) Statc and prove the general cquilibrium law inia popula-
tion with two eutosonmal allcles 'A' and 'a' at one locus.

1.

b) Show that
’ o+ (n=-2)F =0

where m denotes the corrclation cocfficicnt between the
two parcnts and F, the overall indbrcoding cocfficient -
of the population,

¢) oOutlinc a fow major factors duc to which the original
dietributions arc not reproduccd in genctic su:ve{is.
(1 +744)=[22]

" Viva Voce. ' ) [10)
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